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Editorial   Diabetes and Vision Problems   
     Mohsin Masud Jan 

Editor 
 

Less than half of adults who are losing their vision to 

diabetes have been told by a doctor that diabetes could 

damage their eyesight, a new study found. 

Vision loss is a common complication of diabetes, 

and is caused by damage that the chronic disease 

does to the blood vessels within the eye. The 

problem can be successfully treated in nearly all 

cases, but Johns Hopkins researchers found that 

many diabetics aren’t taking care of their eyes, and 

aren’t even aware that vision loss is a potential 

problem. 

Nearly three of every five diabetics in danger of 

losing their sight told the Hopkins researchers they 

couldn’t recall a doctor describing to them the link 

between diabetes and vision loss. The study appeared 

in the journal JAMA Ophthalmology. About half of 

people with diabetes said they hadn’t seen a health-

care provider in the previous year. And two in five 

hadn’t received a full eye exam with dilated pupils, 

the study authors noted. 

“Many of them were not getting to someone to 

examine them for eye problems,” said study leader 

Dr. Neil Bressler, a professor of ophthalmology at 

the Johns Hopkins University School of Medicine. 

“That’s a shame because in many of these cases you 

can treat this condition if you catch it in an early 

enough stage,” added Bressler, who is also chief of 

the retina division at the Johns Hopkins Wilmer Eye 

Institute. One-third of the people said they already 

had suffered some vision loss related to their 

diabetes, according to the report. 

Bressler said vision damage can be prevented or 

halted in 90 percent to 95 percent of cases, but only 

if doctors get to patients quickly enough. Drugs 

injected into the eye can reduce swelling and lower 

the risk of vision loss to less than 5 percent. Laser 

therapy has also been used to treat the condition, the 

researchers said. Dr. Robert Ratner, chief scientific 

and medical officer for the American Diabetes 

Association, called the findings “frightening” and 

“depressing.” 

For the study, researchers used survey data collected 

by the U.S. Centers for Disease Control and 

Prevention between 2005 and 2008 to review the 

responses of people with type 2 diabetes who had 

“diabetic macular edema.” This condition occurs 

when high blood sugar levels associated with poorly 

controlled diabetes cause damage to the small blood 

vessels in the retina, the light-sensitive tissue lining 

the back wall of the eye. 

As the vessels leak or shrink, they can cause swelling 

in the macula — a spot near the retina’s center that is 

responsible for your central vision. Macular edema 

can ruin your ability to see detailed images and 

objects directly in front of you, and ultimately can 

lead to permanent vision loss. Many diabetics suffer 

from diabetic macular edema. People with diabetes 

have at least a 10 percent risk of developing the eye 

disease during their lifetimes, Bressler said. Recent 

reports estimate that the eye disease affects about 

745,000 people with type 2 diabetes in the United 

States, the authors noted in background information. 

The people in the survey with diabetic macular 

edema responded to questions about their medical 

care. The Johns Hopkins researchers gleaned their 

findings from the survey responses. “We have to 

really strengthen our efforts at educating people who 

have diabetes about the eye complications,” Bressler 

said. “They need to get to health care providers who 

can provide the appropriate treatment. In the United 

States, we aren’t doing as good a job as we probably 

should.” Bressler, who is the editor of JAMA 

Ophthalmology, does not participate in deciding 

whether studies from Johns Hopkins are chosen for 

publication in the journal. 

Ratner said part of the problem is that people can’t 

afford to see a doctor for their diabetes. “I’m hopeful 

that as the number of uninsured individuals begins to 

drop, that structural problem will get better,” he said. 

On the other hand, doctors need to do a better job 

when they do see patients of emphasizing the dangers 

of vision loss from diabetes in a clear manner. 
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ABSTRACT 

Objective: To determine the frequency of bacterial isolates in blood culture among patients with acute pyogenic 

meningitis. 

Study Design: Descriptive / cross-sectional study 

Place and Duration of Study: This study was conducted at the Department of Medicine, Qazi Hussain Ahmad 

Medical Complex, Nowshera from November, 2017 to May, 2018. 

Materials and Methods: A total of 193 patients using 43.4% proportion of positive blood culture with acute 

bacterial meningitis, 95% confidence level and 5% margin of error, using WHO software, presenting features of 

pyogenic meningitis were included in the study and subjected to blood culture to record the findings. 

Results: The mean age group of our sample was 32.4 + 10.9 years of which 66.8% male patients and 33.2% female 

patients. Most of the patients i.e. 59.6% were in the age group up to 35.00 years. Positive blood culture was seen in 

60.1% of cases with E Coli being the most frequent in 25% of patients followed by Pneumococcus in 22.4% of 

patients, Meningococcus in 21.6% of patients, Klebsiella in 9.5% and H. Influenza in 8.6%. 

Conclusion: Acute pyogenic meningitis is a common occurrence in our population with E. Coli, Pneumococci and 

Meningococci being the common culprits. 

Key Words: Acute Bacterial Meningitis, Blood Culture, Pneumococcus, Meningococcus, Klebsiella. 

Citation of articles: Ayaz M, Hanan A, Khalid M, Afridi R, Shahid MH, Hussain S. Frequency of Bacterial 

Isolates in Blood Culture among Patients with Acute Pyogenic Meningitis. Med Forum 2019;30(8): 2-7. 

INTRODUCTION 

Meningitis is defined as inflammation of meninges 

which is caused by bacteria, viruses, fungi and parasites1. 

Bacterial meningitis results in worldwide morbidity and 

mortality, even though adequate antibiotics and 

vaccination strategies have been carried out2,3. 

The incidence of bacterial meningitis is approximated 

to be 2.6–6.0 cases per 100,000 yearly in Europe and in 

less developed countries it might be ten times higher 4. 

The mortality rate remains high in developing countries 

which is 16-32%5.Although the incidence and rates of 

morbidity and death related to community-acquired 

acute pyogenic meningitis have adequately decreased, 

possibly as an outcome of immunization and proper  
 

 

1. Department of Medicine, Nowshera Medical College and 

Qazi Hussain Ahmad Medical Complex, Nowshera. 
2. Department of Paediatrics, Naseer Teaching Hospital, 

Peshawar. 
 

 

Correspondence: Dr. Abdul Hanan, Associate Professor of 

Medicine, Nowshera Medical College and Qazi Hussain 

Ahmad Medical Complex, Nowshera. 

Contact No: 0333-9602923 

Email: drabdulhanankhanbangash@gmail.com 
 

 

Received: March, 2019 

Accepted: June, 2019 

Printed: August, 2019 
 

 

antibiotics and related therapies, the disease still has a 

high number. In United States,  still 10% to 20% of 

people die of it6. 

Most common organisms causing acute pyogenic 

meningitis are “Streptococcus pneumonia”, “Neisseria 

meningitidis”, “Haemophilus influenza” type B, “Gram 

negative Bacilli” and “Staphylococcus aureus”1,5,7. The 

organisms causing community-acquired acute pyogenic 

meningitis slightly differ by geographic region, by age7 

and by time caused by a variety of factors8. 

Streptococcus pneumonia and Neisseria meningitidis 

are the prevailing pathogens in adults, causing 80–85% 

of all cases, with 30% mortality rate for the 

Pneumococcal meningitis and 10% for Meningococcal 

meningitis2,9.  

Meningitis might be related with notable mortality even 

after treatment instituted10. One in four adults might die 

with acute pyogenic meningitis and many treated retain 

neurological deficit. Early and appropriate antibiotics 

needs quick recognition of the disease causing 

organism. The vague clinical presentation and non-

availability of laboratory facilities can delay or 

concealed the diagnosis11. 

Extra-meningeal infection is examined when a patient 

had a focal infection away from the central nervous 

system and the same pathogen was segregated from the 

primary focus or from blood culture8. In one study, the 

frequency of positive blood culture among patients 

having acute pyogenic meningitis was 52.6%11. 

Original Article Bacterial Isolates 

in Blood Culture 

with Acute  

Pyogenic 

Meningitis 

mailto:drabdulhanankhanbangash@gmail.com


Med. Forum, Vol. 30, No. 8 3 August, 2019 

Another study concluded that the blood cultures were 

more likely to be positive (43.4% in non-elderly and 

51.5% in elderly) in patients with suspected acute 

pyogenic meningitis8. Cerebrospinal fluid (CSF) culture 

were positive in 72.4% in non-elderly and 67.8% in 

elderly in patients with suspected acute pyogenic 

meningitis8. 

The current study is designed to find out the frequency 

of bacterial isolates in blood culture among patients 

presenting with cases of acute pyogenic meningitis. As 

mentioned above, the bacteriology of acute pyogenic 

meningitis varies from population to population with 

variations among age and changing patterns on time. It 

is also reported in literature that the bacteria found in 

acute pyogenic meningitis can often be identified on 

blood cultures, this study will produce local statistics 

about the magnitude of bacterial isolates in blood 

culture as this study is not done in the last five years in 

our local population. Sometimes lumbar puncture is 

contraindicated or difficult to obtain so blood culture is 

an alternative option for diagnosis in such patient as it 

is easy to obtain and transport as compare to CSF 

culture. The results will be disseminated among local 

health care providers to make them to know about the 

importance of blood culture in acute pyogenic 

meningitis. 
 

MATERIALS AND METHODS 

This study was conducted in the in the Department of 

Medicine, Qazi Hussain Ahmad Medical Complex, 

Nowshera from November 2nd, 2017 to May 3rd, 2018. 

Through a Descriptive Cross Sectional Study Design, a 

total of 193 patients using 43.4% proportion of positive 

blood culture in patients with acute bacterial 

meningitis8, 95% confidence level and 5% margin of 

error, using WHO software, presenting features of 

pyogenic meningitis were included in the study and 

subjected to blood culture to record the findings.  

Inclusion criteria: All patients presenting with ABM. 

 Age ≥ 16 years. 

 Both gender. 

Exclusion criteria:  

 Comorbid conditions due to any cause. 

 History of antibiotics use in last three days. 

The above mention conditions act as confounders and if 

not controlled will produce bias in the results. 
Data Collection: The study was carried out after 
approval from hospitals ethical committee. An 
informed written consent was obtained from patients 
completing the inclusion criteria. From all recruited 
patients history, clinical examination, and routine 
investigations like Random blood sugar, Full Blood 
Count, Renal Function tests, Alanine Amino-transferase 
and CSF routine examination were collected.10cc of 
venous blood was collected under aseptic conditions on 
arrival of patients and was sent to laboratory in 100 ml 
of culture bottle to detect positive growth of any 

bacteria like Pneumococci, Meningococci, Escherichia 
Coli, Staphylococcus aureus, Hemophilus influenza and 
Klebsiella. CSF culture was not used in diagnostic 
criteria of acute pyogenic meningitis. However, CSF 
culture was sent as part of routine workup. 
Confounders are controlled by following the Exclusion 
criteria. Lab tests and examination was supervised by 
medical specialist and pathologist. 
Data Analysis: Data was recorded on Performa and 
statistical analysis was done by SSPS 20.0. Mean + SD 
was computed for quantitative variables like age. 
Frequency of bacterial isolates in blood culture in acute 
pyogenic meningitis was stratified among age and 
gender to see the effect modifications. Percentage and 
frequencies were computed for categorical variables 
like gender, Positive blood culture and bacteria like 
“Pneumococci, Meningococci, E. Coli, staphylococcus 
aureus, Haemophilus influenza and Klebsiella”. 

RESULTS 

The study was conducted on 193 patients presenting 
with clinical features suggestive of acute meningitis. 
The mean age of the sample was 32.4 + 10.9 years. We 
divided the age in 4 different groups. In age group from 
upto 25.00 years, we had 40.4% of patients, in the 
group 25.01 to 35.00 years we had 19.2% patients, in 
age group 35.01 to 45.00 years we had 20.2% patients 
and in the age group 45.01 years and higher we had 
20.2% of patients. (Table 1) 

Table No.1:Age Wise Distribution of the Sample (n = 193) 
 N Min. Max. Mean Std. 

Deviation 

Age of the 

patient 
193 18.50 51.50 32.4109 10.95584 

      

Age Groups 

 Frequency Percent Cumulative 

Percent 

Valid 

Upto 25.00 years 78 40.4 40.4 

25.01 to 35.00 years 37 19.2 59.6 

35.01 to 45.00 years 39 20.2 79.8 

45.01 years & above 39 20.2 100.0 

Total 193 100.0  

Table No.2: Frequency Of Positive Blood Culture (n= 193) 
 Frequency Percent Cumulative Percent 

 

Yes 116 60.1 60.1 

No 77 39.9 100.0 

Total 193 100.0  

Table No.3: Type of Bacteria Among Positive Blood 

Culture (n = 116) 
 

Frequency Percent 
Cumulative 

Percent 

Pneumococcus 26 22.4 22.4 

Meningococcus 25 21.6 44.0 

E. Coli 29 25.0 69.0 

Staphylococcus Aureus 15 12.9 81.9 

Hemophilus Influenza 10 8.6 90.5 

Klebsiella 11 9.5 100.0 

Total 116 100.0  
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Table No.4:Age Wise Stratification Of Positive Blood 

Culture (n = 193) 
 Positive 

Blood Culture Total 
P-
value 

Yes No 

A
g
e 

G
ro

u
p
s 

Upto 
25.00 
years 

Count 52 26 78 

.002 

% within 
Age 
Groups 

66.7% 33.3% 100.0% 

25.01 
to 
35.00 
years 

Count 25 12 37 

% within 
Age 
Groups 

67.6% 32.4% 100.0% 

35.01 
to 
45.00 
years 

Count 26 13 39 

% within 
Age 
Groups 

66.7% 33.3% 100.0% 

45.01 
years & 
above 

Count 13 26 39 

% within 
Age 
Groups 

33.3% 66.7% 100.0% 

Total 

Count 116 77 193 

% within 
Age 
Groups 

60.1% 39.9% 100.0% 
 

 
Out of 193 patients included in the study, there were 

66.8% male patients and 33.2% female patients.  

All the patients were subjected to collection of venous 

blood sample under aseptic technique and sent for 

culture examination. Out of 193 patients, 60.1% were 

found to have culture positive meningitis (Table 2) 

The culture was further inoculated on various medial to 

determine the frequency of different bacteria. Out of 

116 patients who were culture positive, we found that E 

Coli was seen in 25% of patients, Pneumococcus was 

seen in 22.4% of patients, Meningococcus was seen in 

21.6% of patients, Klebsiella was seen in 9.5% and H. 

Influenza was seen in 8.6% (Table 3).  
We stratified the positive blood culture with regards to 
age groups and observed that the difference was 
statistically significant with p value of 0.002. (Table 4) 
We also stratified the positive blood culture with 
regards to different gender and observed that the 
difference was statistically significant with a p value of 
<.001 (Table 5). 
We also stratified the type of bacteria found in our 
study with regards to age groups and observed that the 
difference was statistically significant with a p value of 
<.001. (Table 6) 
We also stratified the type of bacteria found in our 
study with regards to gender and observed that the 
difference was statistically significant with a p value of 
<.001. (Table 7) 

Table No.5: Gender Wise Stratification of Positive Blood 

Culture (n = 193) 
 Positive 

Blood Culture Total 
P-

value 
Yes No 

G
en

d
er

 o
f 

P
at

ie
n
t Male 

Count 90 39 129 

<.001 

% within 

Gender of 

Patient 

69.8% 30.2% 100.0% 

Female 

Count 26 38 64 

% within 

Gender of 

Patient 

40.6% 59.4% 100.0% 

Total 

Count 116 77 193 

% within 

Gender of 

Patient 

60.1% 39.9% 100.0% 

 

 

Table No.6: Age Wise Stratification of Type of Bacteria (n = 193) 

Age  

Groups 

Type of Bacteria Total 

P-value Pneumoco

ccus 

Meningoc

occus 

E. Coli Staphylococ

cus Aureus 

Hemophilus 

Influenza 

Klebsie

lla 

NA 

 

Upto 

25.00 

years 

Count 0 13 3 15 10 11 26 78 

<.001 

% within 

Age Groups 
0.0% 16.7% 3.8% 19.2% 12.8% 14.1% 33.3% 100.0% 

25.01 to 

35.00 

years 

Count 0 12 13 0 0 0 12 37 

% within 

Age Groups 
0.0% 32.4% 35.1% 0.0% 0.0% 0.0% 32.4% 100.0% 

35.01 to 

45.00 

years 

Count 13 0 13 0 0 0 13 39 

% within 

Age Groups 
33.3% 0.0% 33.3% 0.0% 0.0% 0.0% 33.3% 100.0% 

45.01 

years & 

above 

Count 13 0 0 0 0 0 26 39 

% within 

Age Groups 
33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 66.7% 100.0% 

Total 

Count 26 25 29 15 10 11 77 193  

% within 

Age Groups 
13.5% 13.0% 15.0% 7.8% 5.2% 5.7% 39.9% 100.0% 
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Table No.7: Gender Wise Stratification of Type of Bacteria (n = 193) 

Gender Type of Bacteria Total 
P-

value 
Pneumoco

ccus 

Meningoco

ccus 

E. Coli Staphylococ

cus Aureus 

Hemophilus 

Influenza 

Klebsiella NA 
M

al
e 

Count 21 21 20 12 8 8 39 129 

<.001 

% within 

Gender of 

Patient 

16.3% 16.3% 15.5% 9.3% 6.2% 6.2% 30.2% 
100.0

% 

F
em

al
e 

Count 5 4 9 3 2 3 38 64 

% within 

Gender of 

Patient 

7.8% 6.2% 14.1% 4.7% 3.1% 4.7% 59.4% 
100.0

% 

T
o
ta

l 

Count 26 25 29 15 10 11 77 193 

% within 

Gender of 

Patient 

13.5% 13.0% 15.0% 7.8% 5.2% 5.7% 39.9% 
100.0

% 

 

 

DISCUSSION 

Although the incidence and rates of morbidity and death 
related to community-acquired acute pyogenic 
meningitis have adequately decreased, possibly as an 
outcome of immunization and proper antibiotics and 
related therapies, the disease still has a high number. In 
United States,  still 10% to 20% of people die of it 6. 
The organisms causing community-acquired acute 
pyogenic meningitis slightly differ by geographic region, 
by age. A study conducted in United States surveillance 
data, from 1998 to 2007, the most prevalentagent 
forbacterial meningitis among adults was “Streptococcus 
pneumoniae”.“Neisseria meningitidis” is as prevalent as 
“S. pneumoniae” among young adults. Listeria infections 
cases increases with age6. 
The epidemiologic characteristics of bacterial meningitis 
have varied dramatically over the past decades with the 
advent of the “Haemophilus influenzae” vaccine. In 
1986, about half the cases of acute bacterial meningitis 
were due to“H. influenzae”, but a decade later the 
incidence of “H. influenzae” meningitis had been 
reduced by 94%6. 
Meningitis is inflammation of the pia and arachnoid (the 
inner two layers of the meninges). Acute community-
acquired meningitis can develop within hours to days and 
can be viral or bacterial. Viral meningitis usually has a 
good prognosis, whereas bacterial meningitis is 
associated with significant rates of morbidity and death, 
so it is critical to identify and segregate them promptly. 
Meningitis may be related with significant mortality even 
after institution of therapy. Nearly one in four adults with 
acute bacterial meningitis (ABM) will die and many 
survivors retain neurological deficit12. Early initiation of 
appropriate antibiotics requires prompt recognition of the 
infecting pathogen. The non-specific clinical presentation 
and lack of laboratory facilities can delay or obscure 
diagnosis13. 
Although culture is considered to be the gold standard14, 
CSF turbidity, bacteria on direct Gram stained 
preparation11 and pleocytosis11, increase in protein and 
decrease in sugar are preliminary indicators. However, 

culture for fastidious organism is difficult and time 
consuming and produce false negative results;15hence the 
detection of soluble antigens in CSF in suspected cases 
by the latex particle agglutination test is considered an 
important diagnostic tool which has a high sensitivity, 
specificity, simplicity in execution, rapidity, and 
interpretation11. 
In our study, we detected a variety of bacteria through 
blood culture of patients who were positive. In our study, 
the most frequent bacteria found was E Coli 25% 
followed by Pneumococcus in 22.4% of patients, 
Meningococcus was seen in 21.6% of patients, Klebsiella 
was seen in 9.5% and H. Influenza was seen in 8.6%. 
Overall, the positive blood culture was observed in 
60.1% of patients.  
In one study, ABM in winter and fall was reported to be 
72.9% and in another only 27.1% cases in spring and 
summer6,16. These changes were probably because of 
geographical difference. 
In our study, the maximum number of cases was in the 
age group of 18-51.5 years. Previous studies reported 
that of the patients who had bacterial meningitis, 79% 
were older than 15 years and 45% were older than 2 
years17. In the present study however, 40.2% of the cases 
who had bacterial meningitis were above 35 years of age. 
This was probably because in the present study there 
were lesser isolations of pathogens. In addition majority 
of the patients inducted in our study belonged to the age 
group of 16-35 years (59.6%). Males were found to be 
affected more commonly. The overall male to female 
ratio was found to be 2.01:1, which was somewhat 
similar to other studies, with a ratio of 1.2:16,18 and 
1.69:116. 
Culture positive cases were 60.1%, slightly higher than 
those in previous reports19,53 which denotes that culture 
remains the gold standard technique. E Coli 25% 
followed by Pneumococcus in 22.4% of patients, 
Meningococcus was seen in 21.6% of patients, Klebsiella 
was seen in 9.5% and H. Influenza was seen in 8.6%. 
These findings were different from those in other 
studies18, probably because this study included age range 
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of 16-65 years unlike the other studies, which included 
only children. 
We also stratified the type of bacteria with regards to 
different age groups. Here E. coli was frequently found 
in age range 25-45 years and Pneumococcus in the age 
range above 35 years, unlike in previous studies that 
reported Pneumococcus to be the most common isolate19. 
This was probably because the other studies included 
subjects with community-acquired meningitis and 
therefore the number of Gram-negative isolates were 
comparatively lower than those of the present study. In a 
study conducted in Nepal, ABM was found in 8.3% 
cases, the causative agents being “Pseudomonas 
areuginosa” (24.3%), coagulase negative Staphylococcus 
(CONS) (10.8%), and E. coli (2.7%), where they claimed 
to have hospital-acquired infection causing meningitis 11. 
Blood cultures were positive in only 60.1% cases of 
bacterial meningitis, which was similar to other findings 
with 58.4% positivity18. 
In a study by Domingo P et al, the incidence of ABM 
4.03/100,000 (Group I) and 7.40 /100,000 
inhabitants/year (Group II) (RR = 1.84; 95%CI: 1.56–
2.17, P < 0.0001). Elderly patients had co-morbid 
conditions more frequently (P < 0.0001) and more 
frequently lacked fever (P = 0.0625), neck stiffness 
(P < 0.0001) and skin rash (P < 0.0001), but had an 
altered level of consciousness more often (P < 0.0001). 
The interval admission-start of antibiotic therapy was 
longer for elderly patients (P < 0.0001). Meningococcal 
meningitis was less frequent in elderly patients 
(P < 0.0001), whereas listerial (P = 0.0196), gram-
negative bacillary (P = 0.0065), and meningitis of 
unknown origin (P = 0.0076) were more frequent. 
Elderly patients had a higher number of neurologic 
(P = 0.0009) and extra-neurologic complications 
(P < 0.0001). The overall mortality ratio was higher in 
elderly patients (P < 0.0001)8.  
In a review from US, the most common organisms that 
cause community-acquired bacterial meningitis are 
“pneumococci” and “Neisseria meningitidis”. The 
incidence of Listeria infection increases in patients over 
age 50 and in those with compromised cell-mediated 
immunity7.  
In another study from India, the organisms isolated from 
patients of ABM were “Escherichia coli” 25.6%, 
“Staphylococcus aureus” 15.4%, “Streptococcus 
pneumonia” 10.2%, “Klebsiella species” 10.2% and 
“Pseudomonas areuginosa” 10.2%11.  
In another study, streptococcus species were the most 
common causative micro-organism group, at 23.21% of 
all episodes. Its prevalence rate significantly decreased 
from the first 7 years of study (41.9%) to the last 10.5 
years (19.2%). However, Klebsiella meningitis and 
Staphylococcal meningitis were more frequently noted 
after 1987. More than 70% of patients had at least one 
underlying disease or condition20. In another study by 
Weisfelt M et al21, the frequency of positive blood 
culture was found in 30% with Pneumococci in 26%, 
Staph. Aureus in 24%, H Influenza in 8%, E Coli in 6% 

and Klebsiella in 4% of patients. In another study by 
Change WN et al, the most frequent isolate was 
Enterobacter species (Enterobacter cloacae, Enterobacter 
aerogenes), Klebsiella species (Klebsiella pneumoniae, 
Klebsiella oxytoca), Escherichia coli, Staphylococcus 
species (Staphylococcus aureus, Staphylococcus 
haemolyticus), “Pseudomonas areuginosa”, 
“Acinetobacter baumannii”, Enterococcus, “Serratia 
marcescens”, “Citrobacter diversus”, “Proteus mirabilis”, 
“Streptococcus viridans” and “Neisseria meningitidis”. 
Six of the 12 cases were found to have multi-antibiotic-
resistant strains22. 
Thus to conclude, the findings in this study show a 
preponderance of E Coli, Pneumococci and 
Meningococci as the causative agent of bacterial 
meningitis. H. influenzae was isolated in very few cases. 
This could probably be due to the wide reach of Hib 
vaccination for H. influenzae in children even in rural 
and semi-urban areas. This organisms is also very 
delicate and die easily.  
Further studies however, regarding the occurrence of 
other pathogens causing bacterial meningitis such as N. 
meningitidis, Listeria monocytogenes, and fungi such as 
Cryptococcus neoformans are required in the future, 
preferably using tests to detect antigens and even by 
polymerase chain reaction of the blood especially 
considering the fact that these organisms, which are 
established causes of meningitis were not isolated in the 
present study. 

CONCLUSION 

Acute pyogenic meningitis is a common occurrence in 

our population with E Coli, Pneumococci and 

Meningococci being the common culprits. Further 

studies regarding the occurrence of other pathogens 

causing bacterial meningitis such as Listeria 

monocytogenes, and fungi such as Cryptococcus 

neoformans are required in the future. 
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ABSTRACT 

Objective: To determine the frequency of anti tuberculousis drugs induced hepatitis in Mardan Medical Complex. 

Study Design: Descriptive / cross sectional study 

Place and Duration of Study: This study was conducted at the chest OPD and TB centre of Mardan Medical 

Complex, Mardan from November 2018 to July 2019. 

Materials and Methods: Diagnosed 309 cases of TB both pulmonary and extra pulmonary were taken. Among 

these only category I TB patients were selected and followed up for the development of ATT induced hepatitis. 

Results: Study included a total of 309 patients in which 170 (55.01%) were male patients and 139 (44.98%) were 

female patients. Ages of the patients ranged between 15 and 80 years with a mean age of 34.8 years among male 

while 14 and 80 years with an mean age of 38.40 years among female. Out of 309 patients only 56 (18.12%) patients 

developed ATT induced hepatitis. 

Conclusion: ATT induced hepatitis is an important and common  side effect of anti tuberculous therapy and needs 

early recognition and treatment to avoid non compliance to ATT and treatment failure. 
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INTRODUCTION 

Tuberculosis is a health problem worldwide that is both 

preventable and curable. About one-third of world’s 

population is infected by tuberculosis1. If an active case 

of TB is left untreated then each active case can infect 

10 to 15 people in one year1. Pakistan is 5th amongst 22 

countries with highest burden of TB2. The currently 

recommended first line treatment for Cat-1 TB is a 

regimen of isoniazid (INH), rifampicin (RMP), 

ethambutol (EMB) and pyrazinazmind (PZA) for intial 

two months(intensive phase) and for next four 

months(continuation phase) INH and RMP3. Three first 

line drugs that are INH, RMP, and PZA are 

metabolized by liver and are hepatotoxic. Drug-induced 

hepatotoxicity associated with first-line drugs such as 

isoniazid, rifampin, and pyrazinamide is common,   

as with  the use of many other therapeutic agents that  
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causing hepatotoxicity,4,5 this side effect of ATT drug is 

predictable and depend on dose of drug but for most it 

is idiosyncratic and dependent on parameters such as 

dosage, age, gender, and body mass index (BMI).6 

The occurrence of ATT induced hepatitis is different 
among different countries that is the incidence is higher 
in the developing countries with rates ranging between 
8% to 39% compared to developed countries at 3%-4%, 
despite similar regimens used.7-10 As a specific 
example, a higher risk of 11.5% has been reported in 
Indian patients, compared to 4.3% in published studies 
from the developed countries.1,12,13 One recent study 
from Singapore reported an incidence of 5.3%.14 Higher 
incidence of ATT induced hepatitis in developing 
countries is due to risk factor like  severity of the 
disease, nutritional status, wrong diagnosis and the 
effect of Hepatitis B and Hepatitis C positive 
serology.15-18 One prospective cohort study from Spain 
has shown the incidence of anti tuberculosis drug-
induced hepatotoxicity to be significantly higher in the 
group with risk factors (18.2%) than in the group 
without (5.8%).19 In Pakistan about 19.76% of the 
patients developed anti tuberculosis drug induced 
hepatotoxicity. It usually occurs in the initial few weeks 
of the intensive phase of anti- tuberculosis 
chemotheraphy.20 

MATERIALS AND METHODS 

This was a prospective study carried out at Mardan 

Medical complex which is a tertiary care teaching 

Original Article Anti Tuberculousis 

Drugs Induced 

Hepatitis 

mailto:drsajjadlrh@gmail.com
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hospital, from 1st November 2018 to 1st July 2019. 

Mardan medical complex having a chest OPD and a TB 

centre where diagnosed cases of tuberculoses are 

treated.  

 In our study we enrolled a total of 309 diagnosed cases 

of both pulmonary and extra pulmonary cases, 

including only category I TB patients.  Approval for the 

study was obtained from ethical committee of the 

hospital. Written informed consent was taken from the 

patient for enrolment in study.  After proper diagnosing 

according to the National and WHO guide lines patients 

were started on anti-TB drugs and followed up 

according to national TB treatment guidelines. The 

patients were also counselled to come to OPD if they 

developed signs and symptoms of hepato toxicity like 

anorexia, nausea, vomiting and yellow discolouration of 

the sclera and urine. Patients presenting with the above 

mentioned symptoms were subjected to liver functions 

tests (ALT, AST, ALP and serum bilirubin).   Those 

patients fulfilling the criteria given below 23 were 

labelled as cases of anti-TB drug induced hepatitis.  1)  

ALT > 5 times normal irrespective of the signs and 

symptoms of hepatitis.  2) ALT >3 times normal with 

signs and symptoms of hepatitis. 3) Serum billirubin 

bilirubin to > 1.5 mg/dl. 

Those patients with hepatitis while taking some other 

hepatotoxic drugs along with anti tuberculosis drugs 

were excluded from study to prevent bias because we 

were not known which one was the cause of hepatitis. 

Similarly Patients with acute hepatitis whose signs and 

symptoms and liver function tests did not normalize 

after stopping anti -tuberculosis drugs for 7 days were 

also excluded as they warranted further investigations 

for an alternative diagnosis. Also those patients who 

were taking second line drugs for multi drug resistant 

tuberculosis and those with inadequate medical records 

to allow complete analysis, were excluded from study. 

All patients were interviewed with a questionnaire to 

obtain clinical data like age, sex, alcohol intake, current 

clinical symptoms (anorexia, nausea, vomiting and 

jaundice) with duration, detailed history of tuberculosis 

and the drug history of not only anti tuberculosis drugs 

but drugs for any other medical or surgical disease. All 

laboratory investigations were done in the Pathology 

Department while chest X-ray and ultrasound abdomen 

in the Radiology Department of Mardan medical 

complex. All patients with anti-tuberculosis drugs 

induced hepatitis were managed according to the 

standard guidelines. The above mentioned clinical, 

biochemical and historical data collection was 

documented on Performa and was analyzed statistically. 

All the information / data were kept confidential 

because the disease is still considered to be a social 

stigma. Statistical analysis was performed by using 

SPSS version 15.0. Frequencies / Percentages were 

calculated for different study variables. 

RESULTS 

In our study we have included a total of 309 patients in 

which 170 (55.01%) were male patients and 139 

(44.98%) were female patients. Out of 309 patients only 

61 patient developed ATT induced hepatitis but only 56 

(18.12%) patients were eligible according to our 

inclusion criteria and remaining 5 (1.61%) patients 

were excluded according to our exclusion criteria. 

Those excluded were either active hepatitis C or 

hepatitis B cases, or due to non-specific pre-treatment 

hepatitis, and incomplete medical records. Ages of the 

patients ranged between 15 and 80 years with an mean 

age of 34.8 years among male while 14 and 80 years 

with an mean age of 38.40 years among female. 

DISCUSSION 

Tuberculosis is the disease which currently infects 

about 1/3rd  of the world population 1 and our country 

Pakistan came at No 5 in the list of 22 courtiers having 

highest numbers of tuberculosis patients 2. Treatment of 

tuberculosis patients by use of first line anti-TB drug 

which is a regimen of isoniazid (H), rifampicin (R), 

ethambutol (E) and pyrazinazmind (Z) for two months, 

and isoniazid (H), rifampicin for next four months. Anti 

tuberculous drugs are most effective against active 

cases of TB but due to one of the major and serious side 

effect which is ATT induced hepatitis patients taking 

anti-TB should be regularly evaluated for 

hepatotoxicity.  

Early diagnosis of anti-TB drug hepatitis and 

discontinuation of anti-TB play crucial role in 

decreasing severity of disease and limits extend liver 

injury.  Presentation of Drug Induced hepatotoxicity is 

very variable that is there may be no symptoms in some 

cases and others may present with sudden-onset liver 

failure. Therefore physicians should regularly evaluate 

patients taking anti tuberculosis drug for hepatotoxitiy 

by routine follow-up visit and doing laboratory 

investigation and by looking for sign and symptoms of 

ATT induced hepatitis. Risk factor for ATT induced 

hepatitis play important role in developments of anti-

TB drugs induced hepatitis and may help identify those 

at risk. Although in this study we mainly focused only 

on the prevalenceof ATT induced hepatitis. However in 

one of my previous studies conducted in lady reading 

hospital Peshawar we indentified the frequency of risk 

factor in patient with anti-TB drug induced hepatitis. In 

that study we have found that frequency of risk factors 

in ATT induced hepatitis is significantly high.   

The prevalence of anti tuberculosis induced hepatitis in 

this study was 18.12% which is comparable with study 

(19.8%) done in Karachi Pakistan 21. The reported 

prevalence of ATT induced hepatitis in developing 

countries is higher than developed countries. In 

developing countries the rates of ATT induced hepatitis 

range between 8% to39% compared to developed 
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countries at 3%-4%, despite similar regimens used 7-10. 

One possible reason of higher prevalence in our study 

may be due to presence of risk factor for ATT induced 

hepatitis. higher incidence of ATT induced hepatitis in 

developing countries is due to risk factor like age, sex, 

severity of the disease, nutritional status, alcoholism, 

wrong diagnosis and the effect of Hepatitis B and 

Hepatitis C positive serology 15-18. 

CONCLUSION 

In conclusion ATT induced hepatitis is an important 

side effect of anti tuberculous therapy and may lead to 

non compliance to ATT and treatment failure. 

Therefore this side effect needs vigilance, early 

recognition, treatment and proper counselling to 

improve adherence to ATT and treatment out come. 
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ABSTRACT 

Objective: To compare the efficacy of I/V Amikacin with I/V Cefoperazone/Sulbactum in urinary tract infections 

caused by Escherichia coli in patients having diabetes mellitus. 

Study Design: Randomized clinical trial study 

Place and Duration of Study: This study was conducted at the Department of Medicine, Khyber Teaching 

Hospital, Peshawar during November 2014 to April 2015.  

Materials and Methods: It was a randomized clinical trial and the sample size was 46 patients in each group, total 

sample size was at least n=92.Non probability consecutive sampling was used for sample collection. Routine 

investigations like Full Blood Count, Ultrasound of Urinary system, Renal Function tests, 24 hours urinary proteins 

and creatinine clearance, Random and fasting blood Sugar and HbA1c were done on the selected patients.The 

patients were then divided into two groups ―Group-A’ for Amikacin I/V 500mg BD and ‘Group-B’ for 

Cefoperazone/Sulbactam 2 Grams I/V BD, both groups receiving treatment for 07 days. The diagnosis of UTIs was 

based on mentioned criteria. Urine culture was performed by collecting clean-catch midstream urine in a sterile 

urine bottle or sending catheter tip, if patient was catheterized and then subjecting it to growth for bacteria using 

kled or MacConkey agar incubated at 37C˚ in incubator for 24 hours in hospital laboratory. At the end of study, 

difference of atleast 10% in Efficacy of two groups(drugs) was considered as significant. P1=Efficacy of Amikacin 

(90%) andP2=Efficacy of Cefoperazone/Sulbactam(65%), Power of test(1-β)=90% and level of significance=0.05%. 

Results: Our study shows that mean age in group A (I/V Amikacin)  was 44 ± 2.77 years and mean age in group B 

(I/V Cefoperazone/Sulbactum) was 46± 3.12 years. In group A (I/V Amikacin) 32% patients were male, 68% 

patients were female. Whereas in group B (I/V Cefoperazone/Sulbactum) 30% patients were male, 70% patients 

were female. More over our study shows that I/V Amikacin was effective in 85% patients and was not effective in 

15% patients whereas I/V Cefoperazone/Sulbactum was effective in 68% patients and was not effective in 32% 

patients 

Conclusion: Our study concludes that I/V Amikacin was more effective than I/V Cefoperazone/sulbactam in 

urinary tract infections caused by Escherichia Coli in diabetic patients. 

Key Words: Amikacin, Cefoperazone/Sulbactum, urinary tract infections, escherichia coli, diabetes mellitus. 
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The term Urinary Tract Infection (UTI) is the infection 

of urinary tract by pathogenic bacteria which includes 

patients having cystitis, prostatitis and pyelonephritis. 

Urinary tract infections are amongst the most prevalent 

infectious diseases affecting approximately 150 million 

people worldwide annually.1 Most common causative 

organism for the urinary tract infection is Escherichia 

coli, which is responsible for up to 70% of the cases 

both in outpatient and inpatient. Other less common 

gram negative bacteria include Klebsiella spp., 

Enterobacter spp., Pseudomonas aeruginosa, Proteus 

spp. Gram positive bacteria accounts for 5 – 15% of 

UTIs and include Enterococcus spp., Staphylococci, 

and Streptococci.2 

The resistance of bacteria causing urinary tract 

infection (UTI) to commonly prescribed antibiotics is 
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increasing both in developing as well as in developed 

countries. Resistance has emerged even to more potent 

antimicrobial agents.3 The antibiotics commonly used 

to treat UTIs are broad spectrum cephalosporins, 

floroquinolones and aminoglycosides.4Sulbactam is a 

molecule that is administered in combination with β-

lactam antibiotics to overcome the effects of β-

lactamase. The addition of sulbactam to cefoperazone 

treatment augments the activity of cefoperazone against 

β-lactamase-producing bacteria).1,5 

Females are more susceptible to UTI than males and the 

most effective drug (effective on isolated E.coli) is 

Amikacin (from amino-glycosides group).6Highest 

percentages of susceptibility by E.Coli was seen for 

amikacin (96.6%), ciprofloxacin (95.1%), and 

gentamicin (92.9%).7So there is a strict need for 

developing specific guidelines for antibiotic 

prescriptions for UTI and directing the attention of the 

authorities to the development of increasing antibiotic 

resistance of uropathogens.Escherichia coli was found 

to be resistant to Amikacin in less than 10% of 

cases(hence 90% Efficacy) andresistance of 35% was 

shown by cefoperazone/sulbactam group(hence 65% 

Efficacy).8Amikacin is very cost-effective and has a 

good efficacy against E.coli UTIs in previous  different 

studies. The current study is designed in this regard, to 

find statistics about the efficacies of Amikacin and 

Cefoperazone/Sulbactam for the treatment of UTIs in 

diabetic patients in our local population, to find the 

local statistics about efficacy of the two drugs so that 

we will be able to formulate a proper protocol for the 

empirical treatment of UTI in diabetic patients. 

Therefore a prospective randomized control trial will 

prove the efficacy of amikacin in treating Diabetic 

patients having UTI. 

MATERIALS AND METHODS 

This study was conducted in Department of Medicine, 

Khyber Teaching Hospital, Peshawar. It was 

Randomized Clinical Trial. Using WHO Calculator, 

sample size was 46 patients in each group, total sample 

size was at least n=92,P1=Efficacy of Amikacin and 

P2=Efficacy of Cefoperazone/Sulbactam, Power of 

test(1-β)=90% and level of significance= 0.05%. Non 

probability consecutive sampling technique was used. 

Patients included in this study were known diabetics 

having UTI(Urinary symptoms with >10 WBCs/HPF 

and E.Coli growth on urine culture) aged 20-60 years 

and who have already taken oral antibiotics without 

response atleast 48 hours before sending Urine C/S. 

Patients excluded were those who were hypersensitive 

to Amikacin Or Cefoperazone/Sulbactam, having 

impaired renal functions,chronic renal failure or 

diabetic nephropathy,pregnant females in their first 

trimester, terminally ill or immune-compromised 

patients(except having Diabetes Mellitus) like HIV, 

Malignancies etc. 

Ethical approval was taken for this study.  Routine 

investigations like Full Blood Count, Ultrasound of 

Urinary system, Renal Function tests, 24 hours urinary 

proteins and creatinine clearance, Random and fasting 

blood Sugar and HbA1c were done on the selected 

patients. 

The patients were then divided into two groups by 

lottery method: ―Group-A’ for Amikacin I/V 500mg 

BD and ‘Group-B’ for Cefoperazone/Sulbactam 2 

Grams I/V BD, both groups receiving treatment for 07 

days. Detailed history and examination of patients was 

recorded. The diagnosis of UTIs was based on 

mentioned criteria. Urine culture was performed by 

collecting clean-catch midstream urine in a sterile urine 

bottle or sending catheter tip, if patient was catheterized 

and then subjecting it to growth for bacteria using kled 

or MacConkey agar incubated at 37C˚ in incubator for 

24 hours in hospital laboratory. At the end of study, 

difference of atleast 10% in Efficacy of two 

groups(drugs) was considered as significant.  

The data collected from the patients through proformas 

was entered and analyzed in statistical package for 

social sciences (SPSS) latest version. Mean ± SD was 

calculated for numerical variable like age and duration 

of diabetes mellitus. Frequencies and percentages were 

calculated for categorical variable like gender, efficacy 

and urine culture. Chi-Square test was applied to 

compare the efficacy of both the drugs keeping the P 

Value < 0.05, was significant. Efficacy was stratified 

for UTIs isolates to see the effect modification of age 

and gender. Final results were presented as tables and 

graphs. 

RESULTS 

Our study shows that mean age in group A (I/V 

Amikacin)  was 44 year ± 2.77 and mean age in group 

B (I/V Cefoperazone/Sulbactum) was 46 year ± 3.12. In 

group A (I/V Amikacin) 32% patients were male, 68% 

patients were female. Where as in group B (I/V 

Cefoperazone/Sulbactum) 30% patients were male, 

70% patients were female. 

Urine culture among two groups was analyzed as urine 

culture was done in all the patient of group A and group 

B and escherichia coli was found positive. (as shown in 

table no 3) 

Table No. 1: Age Distribution (n=92)  

AGE GROUP A GROUP B 

20-30 years 5(12%) 4(9%) 

31-40 years 14(30%) 15(32%) 

41-50 years 16(35%) 16(35%) 

51-60 years 11(23%) 11(24%) 

Total 46(100%) 46(100%) 

Mean and SD 44 year± 2.77 46 year ± 3.12 

Group A:I/V Amikacin 

Group B: I/V Cefoperazone/Sulbactum 

Chi Square test was applied in which P value was 0.002 
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Efficacy among two groups was analyzed as I/V 

Amikacin was effective in 39(85%) patients and was 

not effective in 7(15%) patients. Whereas I/V 

Cefoperazone/ Sulbactum was effective in 31(68%) 

patients and was not effective in 15(32%) patients. (as 

shown in table no 4. 

Table No. 2: Gender Distribution (n=92)  

Gender Group A Group B 

Male  15(32%) 14(30%) 

Female  31(68%) 32(70%) 

Total 46(100%) 46(100%) 

Group A:I/V Amikacin 

Group B: I/V Cefoperazone/Sulbactum 

Chi Square test was applied in which P value was 0.002 

Table No. 3: Urine Culture (n=92)  

Urine Culture Group A Group B 

Yes 46(100%) 46100%) 

No 0(0%) 0(0%) 

Total 46(100%) 46(100%) 

Group A:I/V Amikacin 

Group B: I/V Cefoperazone/Sulbactum 

Chi Square test was applied in which P value was 0.000 

Table No. 4: Efficacy  (n=92)  

Efficacy  Group A Group B 

Effective   39(85%) 31(68%) 

Not effective   7(15%) 15(32%) 

Total 46(100%) 46(100%) 

Group A:I/V Amikacin 

Group B: I/V Cefoperazone/Sulbactum 

Chi Square test was applied in which P value was 0.004 

DISCUSSION 

Urinary tract infections are amongst the most prevalent 

infectious diseases affecting approximately 150 million 

people worldwide annually. UTIs occur more in young 

to middle age patients than in pediatric patients and 

affects females more commonly.1In pregnant women, 

prevalence rate of UTI is 29.57%.11 

The most common cause of UTI in men and women 

with and without DM is E. coli.4,9,10 Diabetic patients 

are at a higher risk of developing acute pyelonephritis, 

renal abscess, abnormalities of bladder scarring and 

pyelitis.9 Most common causative organism for the 

urinary tract infection is Escherichia coli, which is 

responsible for up to 70% of the cases both in 

outpatient and inpatient.4,9 Other less common gram 

negative bacteria include Klebsiella spp., Enterobacter 

spp., Pseudomonas aeruginosa, Proteus spp. Gram 

positive bacteria accounts for 5 – 15% of UTIs and 

include Enterococcus spp., Staphylococci, and 

Streptococci.9,10 

Antimicrobial resistance among uropathogens causing 

community and hospital acquired urinary tract 

infections is increasing.12,13The emergence of resistance 

to the described antibiotics in the management of UTIs 

is indeed a serious public health problem in the 

developing countries like Pakistan, where apart from 

high level of poverty, ignorance and poor hygienic 

practices, fake and spurious drugs of questionable 

quality are often in circulation. Furthermore, common 

usage antibiotics have a high rate of resistance.14,15If 

urgent measures are not taken to arrest the situation, we 

may see the return of the era of search for new drugs to 

fight bacterial infections causing UTI. 

In our study, Urinary tract infections with E. Coli were 

seen more in individuals 44 to 46 years of age, with a 

female preponderance, as in group A (I/V Amikacin) 

32% patients were male, 68% patients were female 

whereas in  group B (I/V Cefoperazone/Sulbactum) 

30% patients were male, 70% patients were female. 

Moreover, our study shows that I/V Amikacin was 

effective in 85% patients and was not effective in 15% 

patients. Whereas I/V Cefoperazone/Sulbactum was 

effective in 68% patients and was not effective in 32% 

patients. Escherichia coli was found to be resistant to 

Amikacin in less than 10% of cases(hence 90% 

Efficacy) and resistance of 35% was shown by 

cefoperazone/sulbactam group(hence 65% Efficacy). 

A study conducted in India shows that Amikacin 

sensitivity was 64.7% in E. Coli strains that were 

multiple drug resistant.16 

In another study conducted by Fawwad A et al, E. coli 

strains were mostly susceptible to imipenem (100%) 

followed by ertapenem and piperacillin/tazobactam 

(95%), sulbactam / cefoperazone (76%), amikacin 

(90%) and aztereonam (62%).17 

CONCLUSION 

Our study concludes that I/V Amikacin was more 

effective than I/V Cefoperazone/sulbactam in urinary 

tract infections caused by Escherichia Coli in diabetic 

patients. 
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ABSTRACT 

Objective: To find the prescription pattern of antihypertensive drugs in the department of Nephrology Khyber 

Teaching Hospital Peshawar 

Study Design: Observational / cross sectional study.  

Place and Duration of Study: This study was conducted at the outpatient department of nephrology Khyber 

Teaching Hospital Peshawar from January 2018 to March 2018. 

Materials and Methods: 200 patients suffering from hypertension were included in the study. We examined the 

frequency and proportion of various antihypertensive drugs as mono therapy, combination therapy and fixed drug 

combinations (FDCs). 

Results: Most frequently prescribed antihypertensive drugs were CCBs (65%) followed by diuretics (54%), beta 

blockers (50.5%), ARBs (26%) and ACEIs (21%) respectively. 57.5% were using two drugs and most commonly 

used FDCs was diuretics with ACEI. 

Conclusion: Calcium channel blockers are mostly prescribed while alpha blockers are the least prescribed 

antihypertensives drugs. 

Key Words: prescription pattern, antihypertensive, calcium channel blocker 
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INTRODUCTION 

Hypertension is a global health issue affecting both 

developed and developing countries. The worldwide 

prevalence calculated in 2000  was 25% and is expected 

to increase by 30% in 2025.1 Hypertension is one of the 

major risk factor for cardiovascular disease (CVD) and 

chronic kidney disease.2,3,4 Hypertension also 

constitutes high rates of deaths worldwide.5 Persistent 

antihypertensive treatment significantly reduces 

mortality and morbidity.6 Reducing high blood pressure 

is beneficial in the prevention of CVD and CKD.7 

Lower BP target is required in high risk patients such as 

diabetics and renal failure patients compared to those 

without such co-morbidities.8  
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Similarly, BP lowering strategy is also dealt differently 

in young and elderly individuals.9 Optimal and 

intensive treatment options are used for achieving 

targeted blood pressure.10 11 

In order to achieve this goal hypertension has to be 

treated with different pharmacologically available 

antihypertensive agents like calcium channel blockers 

(CCB), angiotensin converting enzyme inhibitors 

(ACEIs), ARBs, Alpha/ beta blockers and diuretics. 

These drugs are given as mono therapy or combination 

therapy.12 13 The selection of different drugs depend on 

patient’s age and co-morbidities like CKD, diabetes and 

glomerulonephritis. Drug characteristics including 

efficacy, side effects and financial burden due to cost of 

the drugs greatly influence the selection of 

antihypertensive drugs.14 

MATERIALS AND METHODS 

Sample data was collected from the outpatient 

department of nephrology Peshawar KPK from 1st 

January 2018 to 31st March 2018. Antihypertensive 

prescriptions for patients with CKD, diabetes and 

glomerulonephritis (GN)were included in the study. 

Mean age was calculated. Antihypertensive drugs were 

divided into 7 classes depending on their 

pharmacological characteristics as CCB, beta blockers, 

alpha blockers, diuretics, ARBs, ACEI, and centrally 

acting used either alone or in combination or FDCs. 
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RESULTS 

According to table 1, among 200 patients, 109 (54.5 %) 

were males and 91 (45.5 %) were females showing 

prevalence of hypertension is 10% higher in male 

population compared to female population. Mean age of 

males and females was 57.4 ± 0.94 and 52.71 ± 0.81 

years.  

As shown in Table 2, 54.4 % of patients had chronic 

kidney disease, 26 % had diabetes and 19.5 % were 

suffering from glomerulonephritis. The most commonly 

prescribed antihypertensive group of drugs in CKD was 

CCB (49.5 %), beta blockers (46.5 %), diuretics (27%) 

followed by ARB (9.5%) and ACEI (7%) respectively. 

In diabetic patients most commonly used 

antihypertensive was ARB (13%) followed by ACEI 

(10%). In glomerulonephritis, diuretics use was 19.5% 

followed by CCB (12%) (table 3). Table no 4 shows 

most frequently prescribed antihypertensive was CCB 

(65%) followed by diuretics (54%), beta blocker 

(50.5%), ARBs (26%) and ACEI (21%) respectively. 

Table No.1: Demographic Profile of Patients 

Gender Number 

(n=200) 

Percentage 

Male 109 54.5% 

Female 91 45.5% 

Table No.2: Co Morbidities of the Patients. 

Co Morbidity Male Female Total %age 

Chronic 

Kidney 

Disease 

72 37 109 54.5% 

Diabetes 33 19 52 26% 

Glomerulone-

phritis 

20 19 39 19.5% 

Table No.3: Treatment of Hypertension With Co Morbidities 

Co morbidity Calcium 

channel 

blocker 

Beta 

blocker 

Arb Ace 
 

Alpha 

blocker 
 

Diuretics 
 

Centrally 

Acting 
 

Chronic Kidney Disease 49.5% 46.5% 9.5% 7% 1% 27% 1.5% 

Diabetes 3.5% 4% 13% 10% 0% 7.5% 0% 

Glomerulonephritis 12% 0% 3.5% 4% 0% 19.5% 0% 
 

Table No.4: Frequency of Administration Of 

Individual Drugs 

Antihypertensive 

group 

Antihypertensive 

group 

Number of 

prescriptions 

Calcium 

Channel Blocker 

(65 %) 

Nifedipine 109 

Amlodipine 21 

Diuretics (54 %) Furosemide 93 

Hydrochlorothiazide 23 

Spironolactone 15 

Metolazone 06 

Beta Blocker 

(50.5%) 

Carvedilol 83 

Atenolol 18 

ARB (26%) Valsartan 32 

Losartan 20 

ACE (21%) Enalapril 30 

Ramipril 12 

Centrally Acting 

(1.5%) 

Methyldopa 3 

Alpha Blocker Prazosin 2 

Table No.5: Numbers of Drugs Prescribed 

Number of Anti-

Hypertensive 

Drugs 

Number of 

Prescriptions 

Percentage 

 

One Drug 26 13% 

Two Drugs 115 57.5% 

Three Drugs 54 27% 

Four or more 

Drugs 

5 2.5% 

Table No.6: Frequency Of Prescribing Fdc 

FDC Number of Prescriptions 

Diuretics with ACE 60 

Diuretics with ARB 57 

ACE/ ARB/ CCB 27 

Diuretics in combination 11 

Three drugs FDC 7 

Twenty-six patients (13%) were using one 

antihypertensive drug, 57.5% were on two drugs, 27% 

had three drugs and 5 patients (2.5%) were using four 

or more drugs (table 5). 

Table no 6 shows frequency of fixed drug combination. 

Sixty prescriptions had combination of diuretics with 

ACEI while only seven prescriptions were of 3 drugs 

fixed drug combination. 

DISCUSSION 

Hypertension is a serious health problem and is of great 

concern worldwide. According to the National Health 

survey 18% of adult population are affected by 

hypertension and the prevalence is increased to 33% in 

adults above 45 years of age.15 Multiple factors 

including genetic predisposition, sedentary life style, 

lack of exercise, and lack of healthy diet awareness 

have been identified as major causes of hypertension in 

Pakistani population. 16In order to control hypertension 

effectively, strict compliance and correct prescription of 

quality antihypertensive drugs is very important. Since 

these drugs are prescribed for lifelong, the cost of such 
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drugs is also very important factor as the prices are 

growing faster and can affect the financial budget of a 

family and indirectly affecting compliance of the 

patient.17According to JNC VIII guidelines, initial drug 

of choice for hypertension is ACEI, ARB, thiazide 

diuretics and CCB.18 The same is true for diabetics who 

are non-black. In blacks it is suggested to start with 

thiazide diuretic or CCB alone or in combination. For 

CKD patients it advocates ACEI / ARB alone or with 

other class. In our study in diabetic patients ARB (13%) 

followed by ACEI (10%) were most commonly used 

antihypertensives in line with JNC VIII guidelines. In 

CKD grows of patents prescription rate of CCB and 

beta blocker were (49.5%) and (46.5%) respectively. 

Only (9.5%) were using ARB and (7%) were on ACEI. 

This is in contrast to JNC VIII guidelines. Patients with 

advanced renal failure are more likely to develop 

hyperkalemia if there is interference with the excretion 

of potassium. Hyperkalemia is a life- threatening 

condition which can cause arrhythmia and sudden 

death. Kovesdy CP has reported that around 40% - 50% 

of patients with CKD have hyperkalemia.19There is no 

difference between ACEI and ARBs in development of 

hyperkalemia in CKD.20To continue ACEI or ARBs in 

patients who are at high risk of hyperkalemia such as 

CKD patients, their potassium levels should be closely 

monitored, NSAIDs should be avoided and metabolic 

acidosis should be promptly treated.21 In our setup there 

is no proper follow up of the patients due to different 

reasons therefore, we usually avoid using ACEI or 

ARBs in CKD patients. Lee JH et al has also advocated 

to stop or reduce ACEI or ARBs despite their beneficial 

effect on renal functions.22In our study more than half 

of the patients received two drugs for the treatment of 

hypertension. JNC VIII hypertension guidelines also 

advocate combination of antihypertensive to achieve 

target blood pressure.18 To improve the blood pressure 

control and compliance large number of patients used 

fixed drug combination. Most commonly used FDC 

was diuretics with ACEI followed by diuretics with 

ARBs and drugs acting on renin angiotensin system 

(RAS) with CCB. Only seven prescriptions included 

three drugs in the form of FDC. The advantage of using 

FDC is that the combination drugs negate the side 

effects of each other. Combination of ARB / ACEI with 

diuretics, the potassium loss produced by diuretics is 

taken care by potassium conservation of RAS 

inhibitors. 

CONCLUSION 

The current study shows prescribing trends and 

rationale for the use of antihypertensive drugs. The 

study will work as a baseline for further research in 

future. There is a need to collect data about 

antihypertensive therapy used in our community so as 

to define treatment strategy and update suitable 

recommendations regarding treatmentto generate 

guidelines for patients of different age groups and 

gender suffering from high blood pressure associated 

with co-morbidities like CKD, diabetes and 

glomerulonephritis. 
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ABSTRACT 

Objective: To study the prevalence of peripheral neuropathy and evaluate the clinical nerve dysfunction in patients 

with chronic kidney disease. 

Study Design: Prospective study 

Place and Duration of Study: This study was conducted at the Medical ward Nishtar hospital, Multan from May 

2018 to May 2019. 

Materials and Methods: Eighty patients of clinically and biochemically proven chronic kidney disease were 

selected for study. Non probability consecutive sampling was used. Patients were assessed or both sensory and 

motor nerve dysfunction. SPSS software was used for data analysis. Main variables of study were creatinine 

clearance and neuropathy of peripheral nerves. 

Results: Affected patients percentage with reference to overt and subclinical neuropathy was noted as 67.5%. Overt 

neuropathy and subclinical neuropathy observed as 35.2% and 64.8%, respectively. Patients affected with 

percentage with reference to the type of peripheral neuropathy were noted 67.5%. Sensory-motor, sensory and motor 

was observed as 31.5%, 14.8% and 53.7%, respectively. 

Conclusion: Peripheral neuropathy is highly associated with chronic kidney disease and severity and prevalence of 

neuropathy increases with worsening in renal failure. Early diagnosis and strict compliance required to overcome 

this condition. 

Key Words: Chronic Kidney disease, Peripheral neuropathy, Hemodialysis, Sensory nerve, Motor nerve. 
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INTRODUCTION 

Chronic kidney disease is associated with peripheral 

neuropathy1. Generally, patients would not come for 

examination of dysfunction of peripheral nerve supply 

until they looked for or asked for. Now in these days’ 

patients long term survival rate is improving because of 

latest advancement in medical treatment2. Recent 

improvement in CKD management with hemodialysis, 

peritoneal dialysis and transplant brought revolution. 

Lifespan of patients also improved due to latest 

treatment improvement3.  

It is essential to know about complications of CKD, if 

patients survive for long time, peripheral neuropathy is  
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one of common complications of CKD4. Neuropathy in 

CKD is treatable. Signs and symptoms of CKD are in 

all cases but cases are different in nature5. Neuropathy 

is symmetrical, distal and mixed motor and sensory in 

nature affecting 65% CKD patients mostly lower limbs 

as compared to upper limb. Strict control on patient’s 

serum creatinine with on time dialysis and medical 

compliance reversal and progression of neuropathy is 

possible6. 

Peripheral neuropathy develops in male patients is 

greater than female and this difference is unexplained 

yet7. Intensity of disease and chronicity are main 

contributing features in peripheral neuropathy8. 

Existence of peripheral neuropathy clearly suspected 

and described in previous literature but metabolic 

disturbance of CKD and its dominated state of coma 

was not explained with its chronicity9,10. Many reports 

were conducted on this topic but no local study is 

available, so in this study incidence and severity of 

nerve dysfunction was assumed in CKD patients to 

fulfill the local reference gap. 

MATERIALS AND METHODS 

This prospective study was conducted at medical ward 

Nishtar hospital; Multan from 10th May 2018 to 10th 

May 219 after obtaining permission from hospital 

ethical board. Written consent was obtained from 

patients after detail information of study. Non 

Original Article Neuropathy in 

Chronic Kidney 

Disease 

mailto:taalharasheeq@gmail.com


Med. Forum, Vol. 30, No. 8 20 August, 2019 

probability consecutive sampling was used for data 

collection. Clinically and biochemically diagnosed 

cases of CKD were included in the study patients with 

serum creatinine >2mg, do not on dialysis and 

creatinine clearance < 40ml/mt were included. Patience 

with other contributing factors of peripheral neuropathy 

like diabetes was excluded from the study.  

Electrophysiological tests were performed for sensory 

and motor neuropathy. Median right ulnar, tibial nerve, 

common peronal and sural nerve supply was tested. All 

neurological and liver related findings were noted. 

SPSS version 23 was used for data analysis mean and 

SD was calculated for numerical values and frequencies 

(percentages) were calculated for qualitative data. P 

value less than or equal to 0.05 was taken as significant. 

RESULTS 

Eighty patients were included in this study, both 

genders. Gender distribution revealed as n=54 (67.5%) 

males and n=26 (32.5%) females. (Figure. I). The mean 

duration of CKD was 3.87±1.89 years. The distribution 

of CKD verses peripheral nerve dysfunction was shown 

in table I.  

Table No.1: Distribution of peripheral nerve 

dysfunction in CKD patients versus duration of 

disease 

Duration of 

CKD (year) 

No. of patients 

with % 

Peripheral 

Nerve 

Dysfunction 

<1 n=17 (21.3%) n=13 (76.5%) 

1-3 n=28 (35%) n=19 (67.9%) 

3-5 n=20 (25%) n=14 (70%) 

>5 n=15 (18.8%) n=9 (60%) 

Total n=80 (100%) n=55 (68.8%) 

Table No.2: Patients affected with percentage with 

reference to overt and subclinical neuropathy 

Variable N, (%) 

Overt neuropathy n=19 (35.2%) 

Subclinical neuropathy n=35 (64.8%) 

Total n=54 (67.5%) 

Patients affected with percentage with reference to 

the type of peripheral neuropathy 

Sensory-motor n=17 (31.5%) 

Sensory n=8 (14.8%) 

Motor  n=29 (53.7%) 

Total n=54 (67.5%) 

Affected patients with percentage with reference to 

overt and subclinical neuropathy was noted as n=54 

(67.5%). While, overt neuropathy and subclinical 

neuropathy observed as n=19 (35.2%) and n=35 

(64.8%), respectively.  Patients affected with 

percentage with reference to the type of peripheral 

neuropathy was noted n=54 (67.5%). While, sensory-

motor, sensory and motor were observed as n=17 

(31.5%), n=8 (14.8%) and n=29 (53.7%), respectively. 

(Table. 2).  

The mean creatinine clearance 14.33±4.81 

ml/mt.Distribution of male and female patients affected 

with reference to creatinine clearance was shown in 

table 3. 

Table No.3: Distribution of male and female patients 

affected with reference to creatinine clearance 

Creatinine 

clearance ml/mt 

Male Female 

<15 n=30 (75%) n=10 (25%) 

26-29 n=14 (60.9%) n=9 (39.1%) 

30-59 n=10 (58.8%) n=7 (41.2%) 

 

 

Figure No. I: Gender of patients with percentage 

with regard to disease. 

DISCUSSION 

Common and recognized complication of CKD is 

peripheral neuropathy. It may lead to peripheral 

nervous system, morbidity and mortality. Renal 

derangement is the contributing factor of neuropathy11. 

In a study conducted by Sultan et al12 reported that 

renal derangement or CKD effect the nervous system. 

Peripheral neuropathy is the complication of CKD. 

In a study conducted by Kumar et al13 and concluded 

the involvement of CKD in disturbance of neurological 

system. Neuropathy is the main complication. He also 

reported that severity of disease has import on patient’s 

neurological condition. Sensory neuropathy was 34% 

and motor neuropathy was 16% observed. 

Babu et al14 conducted a study on this topic and focused 

on association of CKD and peripheral neuropathy. In 

that study impact of age was also observed on 

neuropathy and its severity. Age>65 years is more 

prove to peripheral neuropathy in CKD.Rathankumar et 

al15 completed a study in 2018 on peripheral 

dysfunction and CKD and conclude that distal sensory 

and motor neuropathy our two common types of 

peripheral neuropathy associated with CKD. In that 

study 64.8% of patients have peripheral neuropathy. 

Male patients with creatinine clearance having less that 

15ml/mt are on greater risk. 
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Another study was conducted by Arnold et al16reported 

that CKD is highly associated with neurological 

complications which may lead to sourobidity and 

neutrality. May chronic neurological complications like 

stroke, dementia and cognitive impairment were also 

observed. 

In a study by Bolton et al17 observed similar findings 

and reported that a number of peripheral neurological 

disorders are associated with CKD. Cause behind this 

pathology is production of toxins in CKD. Renal 

transplantation is an option for its recovery. Another 

study was conducted by Nielsen et al18and concluded 

that 77% patients with CKD have peripheral 

neuropathy and remaining have signs of peripheral 

neuropathy. In that study slowing of nerve conduction 

was observed in patient with renal derangement since 

last 2 years. 

Aggarwal et al19 conducted a study on peripheral 

neuropathy in CKD patients and reported that sensory 

and motor neuropathies are associated with severity of 

disease or renal function; he observed symptomatic 

neuropathy in 51% of predialysis patients. Similar study 

was conducted by Krishnan et al20 in 2005 and reported 

91% peripheral neuropathy in chronic kidney disease. 

This association was reported irreversible that cannot 

be reversed with early or delayed recovery from renal 

derangement. 

CONCLUSION 

Peripheral neuropathy is highly associated with chronic 

kidney disease and severity and prevalence of 

neuropathy increases with worsening in renal failure. 

Early diagnosis and strict compliance required to 

overcome this condition. 
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ABSTRACT 

Objective: Study the magnitude of peripheral neuropathy in chronic liver disease in patients presented in tertiary 

care centre. 

Study Design: Prospective study 

Place and Duration of Study: This study was conducted at the Nishter Hospital Multan in one year duration from 

May 2018 to May 2019. 

Materials and Methods: Ninty patients of diagnosed chronic liver disease were selected irrespective of etiology. 

Patients were assessed for peripheral neuropathy through electrophysiological methods. Detailed history and clinical 

examination was taken fromall patients. SPSS software was used for determination of data. Test of significance (t-

test and chi square) were applied. P values ≤0.05 was considered as significant. 

Results: Sensory nerve conduction as median nerve, ulnar nerve and sural nerve were shown in table II. The mean 

median nerve as amplitude and NCV was 17.25±2.68 and 41.39±2.12, respectively. The mean ulnar nerve as 

amplitude and NCV was 14.31±2.15 and 37.24±2.52, respectively. The mean sural verve as amplitude and NCV 

was 7.26±3.51 and 32.13±4.11, respectively. 

Conclusion: Chronic liver disease is associated with peripheral neuropathy; grade of severity of disease increases 

the incidence of peripheral neuropathy. Advance age group and male gender were also observed associated with 

greater neuropathy. 

Key Words: Peripheral neuropathy, chronic liver disease, 

Citation of articles: Pasha MB, Ather MM, Tanveer MA, Yaseen MA, Akram A, Ullah N. Frequency of 
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INTRODUCTION 

Liver cirrhosis is a major health problem in these days 

which may ends on several complications and 

mortality1. Cirrhosis may be characterized by hepatic 

fibrosis. Diagnosis of cirrhosis made on clinical, 

radiological and laboratory investigations2.  Prevalence 

rate of cirrhosis is different in different areas and 

hepatitis B&C and alcohol use are the main cause of 

cirrhosis3. A list of complications is associated with 

cirrhosis like hepatic encephalopathy, gastric varices, 

variceal bleed and esophageal varices. A lot only 

peripheral but autonomic neuropathy is also associated 

with cirrhosis4. 

Dayan and William described first time peripheral 

neuropathy in 1967 in patients of chronic liver disease5.  
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In this study about 60% patients having sign & 

symptoms of demylinating peripheral nerve damage 

like absence of touch and sense of vibration, absence of 

reflexes also associated6. Active demylination was 

observed on biopsy of sural nerve. Similar damage of 

nerve ending was found in diabetic patients and alcohol 

abusers.  Neuropathy of alcoholism is acute different 

from axonal changes of histological history7. Peripheral 

neuropathy in liver cirrhosis and its causes are not 

established yet. 

Peripheral neuropathy develops in male patients is 

greater than female and this difference is unexplained 

yet8,9. Intensity of disease and chronicity are main 

contributing features in peripheral neuropathy10. 

Existence of peripheral neuropathy clearly suspected 

and described in previous literature. This study was 

planned to investigate the prevalence and pattern of 

peripheral neuropathy is diagnosed chronic liver disease 

at tertiary care centres of south Punjab. 

MATERIALS AND METHODS 

Diagnosed patients of chronic liver disease admitted in 

Nishter Hospital Multan were selected for study. Study 

was completed in one year duration from 1st May 2018 

to 1st May 2019. Study was started after permission 

from hospital ethical board. Non probability 

consecutive sampling technique was used. Informed 
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written consent was obtained from patients after 

detailed information and purpose of study. 

Clinical examination along with ultrasonographic and 

laboratory tests were performed for diagnosis of liver 

cirrhosis. USG evidences include splenomegaly, 

ascites, nodular or shrunken liver, dilation of portal vein 

and esophagealvarices on endoscopy. Beyond pedal 

edema all electrophysiological   investigations were 

performed.  

Basic liver tests routine investigation, serum B12 and 

clinical examination was done for all patients. 

Electrophysiological tests were performed for sensory 

and motor neuropathy. Median right ulnar, tibial nerve, 

common peronal and sural nerve supply was tested. All 

neurological and liver related findings were noted.  

SPSS version was used for determination of mean and 

standard of numerical variables like age, nerve 

amplitude. Frequency and percentages were determined 

for categorical values like presence of neuropathy. 

Tests of significance (chi square and T tests)were 

applied. P value less than or equal to 0.05 considered as 

significant. 

RESULTS 

Ninety patients were included in this study. The motor 

nerve conduction results were shown in table I. The 

mean median nerve as DML, amplitude and NCV of the 

patients was 4.16±0.49, 6.42±2.31 and 46.50±0.52, 

respectively. The mean ulnar nerve as DML, amplitude 

and NCV of the patients was 3.51±0.43, 4.58±0.55 and 

46.82±2.44, respectively. The mean common peroneal 

nerve as DML, amplitude and NCV of the patients was 

5.64±1.14, 2.23±0.27 and 40.76±2.05, respectively. 

While, posterior tibial nerve as DML, amplitude and 

NCV of the patients was 5.33±2.28, 3.21±1.33 and 

37.09±3.07, respectively. (Table. I). 

Table No.1: Motor Nerve Conduction  

Motor nerve Parameter Mean±S.D 

Median nerve DML 4.16±0.49 

Amplitude 6.42±2.31 

NCV 46.50±0.52 

Ulnar nerve DML 3.51±0.43 

Amplitude 4.58±0.55 

NCV 46.82±2.44 

Common 

peroneal nerve 

DML 5.64±1.14 

Amplitude 2.23±0.27 

NCV 40.76±2.05 

Posterior tibial 

nerve 

DML 5.33±2.28 

Amplitude 3.21±1.33 

NCV 37.09±3.07 

Sensory nerve conduction as median nerve, ulnar nerve 

and sural nerve were shown in table II. The mean 

median nerve as amplitude and NCV was 17.25±2.68 

and 41.39±2.12, respectively. The mean ulnar nerve as 

amplitude and NCV was 14.31±2.15 and 37.24±2.52, 

respectively. The mean sural verve as amplitude and 

NCV was 7.26±3.51 and 32.13±4.11, respectively. 

(Table. 2). 

Table No.2: Sensory Nerve Conduction  

Sensory nerve Parameter Mean±S.D 

Median nerve Amplitude 17.25±2.68 

NCV 41.39±2.12 

Ulnar nerve Amplitude 14.31±2.15 

NCV 37.24±2.52 

Sural nerve Amplitude 7.26±3.51 

NCV 32.13±4.11 

DISCUSSION 

Almost all patients of liver cirrhosis develop peripheral 

neuropathy irrespective of etiology either alcoholic or 

non alcoholic. Minor variations among both groups 

were found, may be due to variations in methods of 

evaluation of neuropathy. Other main cause of this 

difference was due to the severity of disease;worse 

disease causes more peripheral neuropathy. In some 

studies older age was also reported as contributing 

factor11. 

Kharbanda et al12 conducted a study on this topic and 

reported a strong association among neuropathy and 

liver disease. He observed mild symptoms of 

neuropathy in 15% of patients but 21% patients have 

clinical signs of neuropathy in south Indian population. 

Both sensory and motor abnormalities were observed 

and assessed in these patients. Magnitude of neuropathy 

was higher in alcoholic patients as compare to non 

alcoholics. 

Similar findings were observed by Fawiet al3 in his 

study that peripheral neuropathy is associated with liver 

disease and alcoholic patients have higher magnitude of 

neuropathy as compare to non alcoholic. In another 

prospective study conducted by Knill-Jones et al14it was 

found that patients of chronic liver disease with co-

morbid disease like diabetes and increased level of 

antibodies were more prone to neuropathies. 

Another study was conducted by Santoro L et al15 on 

Italian population and reported higher incidence of 

neuropathy in untreated hepatitis C patients. He 

observed hepatitis C infection in 15.3% of patients, this 

small ratio of cirrhosis may be because of those patients 

who were included in study but not developed liver 

cirrhosis yet. 

Perretti et al16 conducted a study on cirrhotic patients 

and demonstrated decreased amplitude of evoked 

potential specifically in axonal degeneration and 

conduction was also slow in these patients. 

Demylinating sensory and motor response was also 

observed similar results were also observed in our 

study. Chaudhry et al17 also reported similar findings 

about amplitude and severity of disease as described in 
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his study that neuropathy increased with increase in 

severity of disease. 

Another similar study was conducted by Jain J et al18 in 

2014 and reported peripheral neuropathy in 53.6% of 

patients and concluded that peripheral neuropathy is 

very common in liver cirrhosis patients especially in 

chronic cases. Result of this study shows that severity 

of disease is highly associated with increase in 

peripheral neuropathy.  

Hendickseet al19 reported in his study that peripheral 

neuropathy is associated with chronic liver disease but 

there is no relationship between severity of disease and 

severity of peripheral neuropathy. Cause of peripheral 

neuropathy was also described by Dayan et al20that 

nerve damage is due to toxic metabolites caused by 

hepatic disturbance and decreased functioning. 

Mittal M et al21 conducted a study and reported that 

there neuropathy is not related to nutritional deficit and 

etiology but cirrhosis is contributing factors and its 

worse condition is more causative for peripheral 

neuropathy. 

CONCLUSION 

Chronic liver disease is associated with peripheral 

neuropathy; grade of severity of disease increases the 

incidence of peripheral neuropathy. Advance age group 

and male gender were also observed associated with 

greater neuropathy. 
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ABSTRACT 

Objective: To evaluate the role of complement C3, C4 levels, Immunoglobulin E, eosinophil counts, platelets 

counts, hemoglobin levels and C-reactive protein (CRP) in children with asthma. 

Study Design: This was a case control study. 

Place and Duration of Study: This study was conducted at the Department of Pediatric Medicine, the Institute of 

Child Health, Multan and Pediatrics Department, Services Hospital, Lahore, Pakistan from September 2018 to 

February 2019. 

Materials and Methods: A total of 160 children (80 cases and 80 controls) aged up to 16 years were included. 

Cases were diagnosed accompanying asthma while controls were healthy volunteers. Chi square test was adopted 

for comparing qualitative variables while t test was used for quantitative variables. P value less than or equal to 0.05 

was taken as of statistical significance. 

Results: Out of a total of 160 children, when cases and controls were compared, there was no statistical significance 

in terms of gender distribution (p = 0.423) or age (p = 0.066) in between cases and controls levels of CRP (p < 

0.0001), C3 (p < 0.0001), Total IgE (p < 0.0001), hemoglobin (p < 0.0001) and eosinophi count (p < 0.0001) were 

significantly raised cases as compared to controls while C4 levels were noted to be significantly reduced in cases as 

compared to controls (p < 0.0001). 

Conclusion: Children with asthma were found to have significantly raised C3, total IgE, eosinophil count and CRP 

levels but significantly reduced levels of C4 and hemoglobin and C4. These parameters could be used to mark 

severity as well as the prognosis of asthma in children. 
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INTRODUCTION 

Globally, asthma is considered as a significant cause of 

morbidity and mortality amongst children. More than 

300 million individuals spanning all age groups are 

affected with asthma whereas, every year, more than 

250000 deaths are attributed to asthma.1,2 Asthma is the 

most frequent pulmonary disorder in children and 

described as chronic inflammation of airways in 

response to various stimuli.3  
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Asthma’s prevalence varies around the world but has 

been on the rise in the last couple of decades. 

Prevalence of asthma lies between 1 to 20 percent 

amongst children of different countries. It was noted 

that asthma’s prevalence was relatively high in 

developed countries as compared to developing nations 

but in the recent years, studies from Asia, South 

America and Africa showed that there is a rise to 

asthma’s prevalence in these regions.1,4 

Asthma is noted as 3rd most frequent reason of 

hospitalization amongst children as more than 500000 

hospitalizations are recorded every year in those 

children. Asthma is also a major contributor to 

emergency units and significant burden over healthcare 

facilities.5 

Genetic as well as environmental factors play a major 

role contributing to asthma. Genetic connection 

involving families has been well documented while 

environmental risk factors like atopic diseases, 

bronchiolitis in infancy, passive smoking as well as 

sensitization to various allergic substances have also 

been noted to contribute.6-8 

Helper-cells along with various cytokines (IL-4, IL-5) 

and eosinopil are thought to   play a significant role in 

the pathogenisis of bronchial asthma.9 Cough of non 

productive nature, respiratory difficulty, wheezing, 
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tightness of chest, headache, shortness of breath and 

loss of appetite are evident in asthma.10 

Concentration of CRP are seen to enhance during 

inflammation, tissue damage and infection. Synthesis of 

CRP happens in the liver in response to pro 

inflammatory cytokines while it is noted to be the finest 

diagnostic parameter for early inflammatory processes 

and its treatment. In the recent years, CRP has been 

used to assess staging of inflammation in patients with 

asthma.11 

Complement system has been presented as a major host 

defense entity versus pathogens and antibody mediated 

tissue injuries processes.12 Levels of C3 are noted to be 

raised during active disease because of systemic 

inflammatory changes in TNF-α and IL-11.13 IgE is 

involved is hypersensitivity response and provides 

defense to host.  

Not many studies have been conducted in Pakistan 

evaluating role of the discussed factors in children 

suffering with asthma so this present study was aimed 

to evaluate the role of complement C3, C4 levels, 

Immunoglobulin E, eosinophil counts, platelets counts, 

hemoglobin levels and CRP in pediatric population 

with asthma. 

MATERIALS AND METHODS 

This case control, multi-centric study was done at The 

Department of Pediatric Medicine, The Institute of 

Child Health, Multan, Pakistan and Pediatric Medicine 

Department, Services Hospital, Lahore, Pakistan from 

September 2018 to February 2019. A total of 160 

children i.e. 80 cases 80 controls (40 cases and 40 

controls from each center), aged up to 16 years were 

included. Cases were diagnosed accompanying asthma 

on the basis of cough worsening during night and early 

morning for more than 6 months, and spirometry by 

forced expiratory volume in 1 sec (FEV1) less than or 

equal to 80% of predicted.14 Controls were healthy 

volunteers. Children having any inflammatory disease, 

acute viral or any sort of bacterial infection of airway 

were excluded.  

Informed consent was sought from parents or guardians 

of all the study participants. A blood sample of 5 cc was 

drawn from anticubital vein from all participants and 

sent to institutional laboratory for complete blood 

count, CRP, C3, C4 level and IgE. 

SPSS version 21.0 was used for data analysis. 

Quantitative variables were presented in terms of mean 

and standard deviation while qualitative variables were 

exhibited in terms of frequency and percentages. Chi 

square test was adopted for comparing qualitative 

variables in between cases and controls while t test was 

used for quantitative variables. P value less than or 

equal to 0.05 was taken as of statistical significance. 

 

RESULTS 

Out of a total of 160 children, there were 93 (58.1%) 

male and 67 (41.9%) female. When cases and controls 

were compared, there was no statistical significance in 

terms of gender distribution between the groups (p = 

0.423). Mean age of the cases was 8.25 + 2.89 years 

while mean age was 9.10 + 2.92 in controls and the 

difference was statistically insignificant (p = 0.066). 

In terms of CRP, there were 38 (47.5%) cases who had 

their CRP above 6 mg/dl in comparison to none in 

controls (p < 0.0001). Mean C3 was noted to be 

167.271 + 41.53 mg/dl while it was 116.24 + 14.70 

mg/dl in controls (p < 0.0001). Mean C4 was noted to 

be 21.17 + 5.63 mg/dl in cases in comparison to mean 

36.57 + 11.88 mg/dl in controls (p < 0.0001). 

Table No.1: Gender and Age between Cases and 

Controls 

Characteristics Cases 

(n=80) 

Controls 

(n=80) 

P 

Value 

Gender Male 44 

(55.0%) 

49 

(61.3%) 

0.423 

Female 36 

(45.0%) 

31 

(38.8%) 

Age (mean + SD) 8.25 + 

2.89 

9.10 + 

2.92 

0.066 

Table No.2: Distribution of CRP, levels of 

complement C3, C4, Total IgE, Hemoglobin, 

Eosinophil Counts and Platelet counts in between 

Cases and Controls 

Variables Cases 

(n=80) 

Controls 

(n=80) 

P Value 

CRP 

(mg/dl) 

<6 42 

(52.5%) 

80 

(100.0%) 

<0.0001 

>6 38 

(47.5%) 

0 (0%) 

 C3 Level (mean 

+ SD) 

167.271 + 

41.53 

116.24 + 

14.70 

<0.0001 

C4 Level (mean 

+ SD) 

21.17 + 

5.63 

36.57 + 

11.88 

<0.0001 

Total IgE (mean 

+ SD) 

397.28 + 

127.61 

128.48 + 

51.95 

<0.0001 

Hemoglobin 

Level (mean + 

SD) 

11.24 + 

1.88 

12.11 + 

1.21 

0.0006 

Platelet Count 

(mean + SD) 

314.73 + 

108.57 

276.95 + 

147.24 

0.0666 

Eosinophil 

Count (mean + 

SD) 

3.492 + 

1.548 

1.812 + 

0.645 

<0.0001 

Mean total IgE was noted to be 397.28 + 127.61 IU/ml 

in comparison to 128.48 + 51.95 IU/ml (p < 0.0001).  
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Mean hemoglobin was noted to be 11.24 + 1.88 g/dl 

amongst cases while 12.11 + 1.21 amongst controls (p 

= 0.0006). Mean platelet count was 314.73 + 108.57 

103 / ul amongst cases while it was 276.95 + 147.24 

103/ul amongst controls (p = 0.0666). Mean Eosinophil 

count was 3.492 + 1.548 % in cases while 1.812 + 

0.645 % in controls (p < 0.0001) 

DISCUSSION 

Asthma is a global problem affecting all age groups. 

Amongst children, it is the most frequent chronic 

disease. Our study noted a comparatively higher 

incidence of asthma amongst boys with boys to girls 

ratio of 1.2:1. A study from Lahore14 showed boys to 

girls ratio of 1.3:1 which is very similar to what we 

found. A study conducted by Yao TC et al15 on 5351 

patients highlighted that asthma was more prevalent in 

boys as compared to girls but opposite results were 

found evaluating adult age groups. These findings 

prove that amongst children, male gender is affected 

more. 

As compared to controls, we noted significantly higher 

levels of IgE amongst children with asthma. Our 

findings correlate with another local study done by 

Bano I et al14 where they also noted that IgE level was 

significantly raised in children with asthma. Razi E et 

al16 also noted higher levels of IgE in asthmatic cases as 

compared to controls which is again consistent with our 

findings. Other researchers17 have also shown that total 

IgE was linked with asthma in non-allergic cases as 

compared to non allergic ones. 

Evaluating C3 and C4 levels, we noted that C3 levels 

were significantly higher in cases as compared to 

controls but on the other hand, C4 levels were 

significantly low as compared to controls. Our results in 

terms of C3 and C4 levels are very aligned with what 

Bano I et al14 found. Najam FE et al12 evaluating cases 

with asthma noted that C3 levels were raised as 

compared to controls but C4 levels were normal. The 

difference could be because of different sensitivity 

technique. Mosca T et al18 recorded 85% of cases with 

asthma to have raised C3 levels while either C3 or C4 

were high in 73% of asthmatic cases. 

In the present study, we noted that CRP levels were 

significantly raised in children with asthma as 

compared to controls. Kilic H et al19 aimed to not any 

possible relation between CRP and asthma, they noted 

that CRP levels were significantly raised in cases of 

asthma. Another local study14 also noted significantly 

higher number of asthmatic children in with raised CRP 

as compared to controls. Findings of Lama M et al20 

were also very similar to what we found in terms of 

CRP in this study. 

A study done by Galez D and colleagues11 noted that 

C3, C4, Total IgE, platelet count as well as CRP levels 

were raised in children with asthma which is in 

accordance to our findings. The same study also noted 

that hemoglobin level in children were asthma were 

lower as compared to controls which is again very 

similar to our findings. 

CONCLUSION 

Children with asthma had significantly raised C3, total 

IgE, eosinophil count and CRP levels but significantly 

reduced levels of C4 and hemoglobin and C4. These 

parameters could be used to mark severity as well as the 

prognosis of asthma in children. 
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ABSTRACT 

Objective: The objective of this study was to determine chronic liver disease and its association with hepatitis C 

virus in patients with type 2 diabetes mellitus in our setup at DHQTH Bannu. 

Study Design: Descriptive / case series study. 

Place and Duration of Study: This study was conducted at the Department of Medicine, DHQ Teaching Hospital 

(DHDTH) Bannu, Khyber Pakhtunkhwa from Sep 2015 to Sep 2016. 

Materials and Methods: Data were collected from 53 patients already diagnosed as Type 2 diabetes mellitus for 

more than 10 years presented with symptoms and signs of CLD, from Sep 2015 to Sep 2016, through laboratory test, 

to note their cause of CLD. 

Results: Out of 53 T2DM patients, 29 patients were males (54.7%) and 24 (45.3%) were females. All of these were 

having increase ALT >60 IU/L and increased echogenicity of liver parenchyma. Out of these, 30 patients (56.6%) 

(19males,11females) were having HCV +ve, 5 patients (9.4%) (3males,2 females) HbsAg +ve, and 3 patients (5.7%) 

(2males,1female) were B&C -ve. While in the remaining, 3 patients (5.7%) (2males,1female) were having NASH, 2 

patients (3.8%)(both females) were AIH(ANA+ve) and 10 patients (18.9%) (3males,7females) were having simple 

Steotosis (with only increase ALT and increased echogenicity). So overall 30 patients(56.6%) with T2DM with CLD 

were HCV +ve. 

Conclusion: In our set up, the major cause of CLD in T2DM was chronic HCV infection. Most of these patients 

were cirrhotic, which is an alarming situation and need proper planing by health care providers. 

Key Words: T2DM, CLD, Hepatitis C virus (HCV), Cirrhosis , Bannu. 
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INTRODUCTION 

Type 2 diabetes mellitus is a major Health problem. 
Rates of diabetes are increasing worldwide. The 
International Diabetes Federation predicts that the 
number of people living with diabetes will to rise from 
366 million in 2011 to 552 million by 2030.1 

It is less common in non-Western countries, but as 
people in these countries adopt Western lifestyles, 
weight gain, obesity and type 2 diabetes mellitus are 
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becoming epidemic. The top 10 countries in number of 

people with diabetes are currently India, China, the 

United States, Indonesia, Japan, Pakistan, Russia, 

Brazil, Italy, and Bangladesh.1 

The chronic liver disease is an under diagnosed disease 

in patients with type 2 diabetes. It ranges from Non 

Alcoholic Fatty Liver Disease (NAFLD) including 

Steotosis and Non Alcoholic Steoto Hepatitis (NASH), 

then infective hepatitis caused by HCV or HBV, and 

sometimes other causes including autoimmune 

hepatitis. Out of these, the infective causes both HCV 

and HBV are more important, because that can be 

screened and treated. 

Hepatitis C and B are major world health problem. 

Worldwide, more than 170 million persons have 

hepatitis C virus (HCV) infection,2 of whom 71 million 

have chronic infection.3 In Pakistan, its prevalence is 

4.8%4. In Khyber Pakhtunkhwa (KPK) and FATA areas 

which are drained to our set up, it is reported even high 

(up to 6.93%)5,6.HBV is also endemic here. In Pakistan 

its prevalence is 2.4%7, while in KPK and FATA, it is 

up to 4.49%5. 

There is a two way association between T2DM and 

Original Article Chronic Liver 

Disease with 

Hepatitis C Virus 

with Type 2 

Diabetes 
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HCV. Both are prevalent diseases worldwide1,2,3 and 

are associated with increased morbidity and mortality. 

On one hand, there is increased risk for T2D in patients 

with chronic HCV infection 8  esp when there is liver 

dysfunction 9.While insulin resistance (IR) and T2DM 

are more frequently reported as complications of HCV 

infection, HCV is also known to be associated with 

several autoimmune manifestations, including type 1 

diabetes mellitus (T1DM)10,11. Therapy for chronic 

HCV infection, in particular interferon alpha (IFNα) 

can also trigger diabetes, as IFNα can induce or 

exacerbate autoimmune diseases such as T1DM12. 

Cirrhosis itself is “diabetogenic” with various studies 

describing the majority of cirrhotics as having impaired 

glucose tolerance13,14,15. T2DM was significantly higher 

among patients with HCV cirrhosis than in patients 

with cirrhosis due to other etiologies14. HCV infection 

precedes the diagnosis of T2DM in as many as 73% of 

cases, further suggesting HCV’s pathogenic role in the 

development of T2DM16,17,18. It is estimated that up to 

33% of chronic hepatitis C patients have T2DM19. 

There is significantly higher risk for T2DM in HCV 

patients are compared to hepatitis B virus (HBV)8 and 

2- to 10-fold increase of T2DM in chronic HCV 

infection compared to other liver diseases19,20,21,22,. It is 

also estimated that 20% of chronic HCV patients will 

develop cirrhosis and as many as ~50% of these 

patients will have T2DM14,23. 

On the other hand,T2DM is a predisposing factor for 

HCV infection24,25,26. Also Insulin Resistance (IR) and 

T2DM have a negative impact on clinical outcomes for 

patients with chronic HCV infection, including reduced 

rate of sustained virological response (SVR), 

progression to fibrosis and cirrhosis, and higher risk for 

development of hepatocellular carcinoma (HCC). 

Unfortunately, no local data is available regarding 

chronic liver disease in T2DM patients and its 

association with HCV, in out set up. This is a 

randomized study at smaller scale which can later be 

applied at larger scale. Also due to many reasons such 

as lack of awareness, limited resources, and no cost-free 

screening campaign for adults, the early diagnosis and 

prompt treatment of viral hepatitis in not satisfactory in 

Khyber Pakhtunkhwa, even in high risk people, to 

prevent chronic liver disease and cirrhosis. HCV is a 

treatable disease. With the standard therapy having 

combination, 50–80% of people treated are cured4. 

Genotype 2&3 are common in Pakistan who show 

sustained response to treatment in 70-80%27. 

Keeping this in mind the following study was designed 

to see CLD in T2DM and its association with HCV in 

our community. 

MATERIALS AND METHODS 

This descriptive, case series study was carried out at 

Department of Medicine, DHQ Teaching Hospital 

Bannu KPK, 12 months from Sep 2015 to Sep 2016. 

Sample Size: 53 patients already diagnosed as T2DM 

for more than 10 years, now having CLD, were 

analyzed for causes of CLD. 

Sampling Technique: Consecutive, Non-probability 

Sampling. 

Inclusion Criteria: All “T2DM” patients diagnosed for 

more than 10 years (noted from clinical record/History), 

of Either gender,  aged above 40 and under 65 years, 

having CLD (increase ALT >60 IU/L plus increase 

echogenicity of liver parenchyma on ultrasound 

abdomen, present for >6months).  

Exclusion Criteria: Those patients who were not filling 

the inclusion criteria, with a history of previous 

Hepatitis C infection/treatment, patients with End-stage 

liver disease, patients terminally ill, patients who were 

not willing to be included in study, and patients with 

dementia/mentally retarded were not included because, 

as they were either already infected and treated, would 

not benefit from future planned screening/treatment or 

would give recall bias. If included in the study, these 

would act as confounders to introduce bias in the study 

results. 

Data Collecting Procedure: The study was conducted 

after approval from hospitals ethical and research 

committee/ board. All the patients who were T2DM and 

meeting the inclusion criteria, as per operational 

definitions, presented to the Department of Medicine, 

DHQ Teaching Hospital Bannu, through emergency or 

OPD, were included in the study. All patients were first 

counseled for interview. The purpose and benefits of 

the study were explained to all patients, and a written 

informed consent was obtained from all who agreed to 

participate in the study. A detailed medical history was 

taken from all the patients, regarding duration of T2DM  

and previous HCV infection for cause of high ALT  and 

increase echogenicity of liver parenchyma. Then these 

patients (study population) were screened for HCV by 

ELISA (used as a diagnostic tool) and their status noted 

on flow sheet as data collection tool having all variables 

of interest.    
All the patients were categorized as having Simple 
Fatty Liver/Steotosis, NASH, HCV related CLD, HBV 
related CLD, B/C negative CLD and Auto-immume 
Hepatitis if ANA+ve. All the information including 
name, age, gender, address, disease status were 
recorded in that pre-designed Proforma. Only a 
complete Proforma was subjected to analysis. Strict 
exclusion criteria was applied to control confounders 
and bias in the study results. 
Statistical Analysis: Data obtained was entered into 
SPSS version 23 and analyzed in descriptive statistics. 
Mean + SD were calculated for numerical/ quantitative 
variables like age. Frequencies and percentages (%) 
were calculated for categorical/ qualitative variables 
such as gender, disease status. Disease status were 
stratified among age and gender to see the effect 
modifiers. All results were presented in the form of 
tables, charts. 
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RESULTS 

A total of 53 patients with T2DM were included in the 

study. Out of 53 T2DM patients, 29 patients were males 

(54.7%) and 24 (45.3%) were females, with male to 

female ratio of 1.21:1.0. Their age ranged between 45 

and 64 years, and the mean age was 54.19±5.027 years. 

All of these were having increase ALT >60mg and 

increased echogenicity of liver parenchyma. Out of 

these, 30 patients (56.6%) (19 males, 11 females) were 

having HCV +ve, 5 patients (9.4%) (3males,2females) 

HbsAg +ve, and 3 patients (5.7%) (2males,1female) 

were B&C -ve. While in the remaining, 3 patients 

(5.7%) (2males,1female) were having NASH, 2 patients 

(3.8%)(both females) were AIH(ANA+ve) and 10 

patients (18.9%) (3males, 7females) were having simple 

Steotosis (with only increase ALT and increased 

echogenicity). 

So overall 30 patients(56.6%) with T2DM with CLD 

were HCV +ve.  

Summarized Descriptive statistics of the study 

population are shown in tables and charts. 

Table No.1:Age Distribution of Study Population 

(N=53): 

 Age group Frequency Percent 

 41-50Years 15 28.3 

51-60Years 32 60.4 

>60 Years 6 11.3 

Total 53 100.0 

 

Parameters 

Total 

No of 

patients 

Minimum 

(years) 

Maximum 

(years) 
Mean 

Std. 

Deviation 

Age in years 53 45.00 64.00 54.19 5.027 

Table No.2: Gender distribution of study population 

(N=53) 
Gender  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

“p” 

value 

 Male 29 54.7 54.7 54.7  0.05               

Femal

e 

24 45.3 45.3 100.0  

Total 53 100.0 100.0   

Table No.3; Frequency of diseases of patients (N=53) 

 Diseases Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

 Steotosis 10 18.9 18.9 18.9 

NASH 3 5.7 5.7 24.5 

HCV+ 30 56.6 56.6 81.1 

HBS+ 5 9.4 9.4 90.6 

B&C -ve 3 5.7 5.7 96.2 

AIH 

(ANA+) 
2 3.8 3.8 100.0 

Total 53 100.0 100.0  

Table No.4: Gender wise distribution of diseases in 

patients (N=53) : 
Gender Disease Total 

Steotosis NA

SH 

HC

V+ 

HB

S+ 

B

&

C -

ve 

AIH 

(AN

A+) 

 

Male 3 2 19 3 2 0 29 

Female 7 1 11 2 1 2 24 

Total 10 3 30 5 3 2 53 

 
Figure No.1: Gender wise distribution of diseases in 

patients (N=53): 

DISCUSSION 

A total of 53 patients with T2DM were included in this 

study. Out of 53 T2DM patients, 29 patients were males 

(54.7%) and 24 (45.3%) were females. All of them were 

having increase ALT >60 IU/L and increased 

echogenicity of liver parenchyma on Ultasound 

Abdomen. When screened for viral hepatitis by Elisa, 

30 patients (56.6%) (19 males,11 females) came out to 

be HCV +ve (also confirmed later by PCR) , and 5 

patients (9.4%) (3 males,2 females) were HbsAg +ve, 

while the remaining only 18 patients were negative for 

viral hepatitis. It showed that viral hepatitis is more 

common here, and it is the common cause of CLD in 

T2DM patients having diabetes for more than 10 years, 

where it contributed to 66% collectively. In these 

patients those having HCV, majority were early 

cirrhosis on ultrasound abdomen, they were male, and 

their glycaemic control was not good. It means that 

diabetes with poor control has added to early and 

accelerated fibrosis and cirrhosis. One reason of this 

high prevalence of viral hepatitis in our setup is that 

patients are also drained from adjacent FATA area, 

where hepatitis B is more commonly noted. 

The remaining 18 patients negative by Elisa for HBV 

and HCV, were further assessed for cause of  increase 

ALT >60 IU/ml and increased echogenicity of liver 
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parenchyma on Ultasound Abdomen, including HBc 

(core) antibodies (for occult HBV), AST level and ANA 

, and then labeled B&C -ve, AIH, NASH or simple 

Fatty liver (steotosis). NASH was simply labeled on 

basis of increase ALT and AST levels with ALT/AST 

ratio <1, with no history of alcohol with no other 

obvious cause for increase liver enzymes, but without 

liver biopsy (being invasive and not available here in 

our setup). 

This study was a preliminary randomized study in this 

area and on small scale which can later be applied at 

larger scale. It presents 53 T2DM patients who were 

diabetic for >10years,presented with CLD, both out 

patients and in-door patients, who were aged 45 and 64 

years, and the mean age was 54.19±5.027 years 1-60 

years. Out of these, a large portion  of 35 patients(66%) 

were having viral hepatitis, and 30 patients HCV 

(56.6%), most of them were male and having early 

cirrhosis, though HCV can be prevented by adopting 

preventive measures, easily early diagnosed and 

promptly treated to prevent cirrhosis. This was partially 

because of lack of awareness/ education on part of the 

patients, lack of proper counseling/educating session on 

part of health care providers, and lack of support 

services  and cost free screening programs for diabetic 

population on part of the government. 

CONCLUSION 

This study has demonstrated that CLD in T2DM 

patients was mainly because of viral hepatitis in our set 

up, where both the viruses have high prevalence, mainly 

because of HCV and they were male predominate and 

having early cirrhosis at presentation, all these were 

having poor glycaemic control.  

Therefore, all those managing T2DM patients should 

also counsel and educate the patients, regarding 

preventive measures against both HCV & HBV 

infections, screen these patients for viral hepatitis, and 

if infected with HCV, then promptly treat them with 

standard Treatment including recent antivirals for HCV, 

to prevent CLD and cirrhosis. It is essential for 

physicians caring for HCV patients to be aware of the 

high risk for T2DM (and T1DM) and that they screen 

HCV patients for diabetes. In addition, the presence of 

diabetes in an HCV patient alert the clinician for the 

possibility of worse outcomes of HCV infection. 

Recommendations: All the T2DM patients should be 

screened for viral hepatitis especially HCV to start 

prompt treatment to prevent CLD and cirrhosis, 

meanwhile also have a good glycaemic control to 

improve the treatment outcomes including End of 

Treatment response. Moreover all the HCV free-

treatment programs, which have already been started, 

should incorporate free screening program. 
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ABSTRACT 

Objective: To evaluate the safety of clopidogrel in ischemic heart disease patients simultaneously suffering from 

cirrhosis with upper G bleed. 

Study Design: A randomized controlled trial study. 

Place and Duration of Study: This study was conducted at the Department of General Medicine of Nishtar 

Hospital Multan from August 2018 to May, 2019. 

Materials and Methods: Fifty two patients were equally divided into two groups; control group which received no 

antiplatelet drug and clopidogrel group in which group patients were prescribed clopidogrel at 75mg daily dose. All 

the patients were discharged on medication and were followed for a minimum of six months. Age, gender, 

underlying comorbidities including diabetes mellitus, hypertension, ischemic stroke and dyslipidemias, and 

incidence of upper GI bleed were compared between the two groups. Student’s t test and Chi square test were 

applied accordingly. P ≤0.05 was considered statistically significant. 

Results: Age, gender distribution and history of comorbidities including ischemic stroke, hypertension, diabetes 

mellitus and dyslipidemias were not significantly different between the two groups (p>0.05). Till the end of study, 

upper gastrointestinal bleeding was reported in 5 (19.2%) patients of the control group while it was reported in 12 

(46.1%) patients of clopidogrel group and the difference in the outcome was statistically significant (p=0.039). 

Conclusion: There was significantly greater occurrence of upper GI bleed among the patients taking clopidogrel 

during the study duration whereas less number of patients from the control group presented with upper GI bleed. 

Key Words: clopidogrel, ischemic heart disease, cirrhosis, upper gastrointestinal (GI) bleed. 
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INTRODUCTION 

Complex changes including defects in platelet function, 

thrombocytopenia, decreased pro coagulant as well as 

anticoagulant proteins and altered fibrinolytic systems 

are associated with cirrhosis. All these changes result in 

increased bleeding tendency. Prothrombin time (PT) 

and Activated partial thromboplastin time (aPTT) show 

hypocoagulablity. However, it has been observed in 

clinical experience that despite significant alterations in  
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the hemostasis of a patient with cirrhosis, the system 

maintains a balance by proportionate change in anti- or 

pro-hemostatic pathways. But this rebalanced 

hemostatic system of cirrhotic individuals is more 

friable as compared to the hemostasis in healthy 

individuals. Cirrhotic individuals are prone to 

experience thrombotic complications as well as 

bleeding 1-3. 

It was believed that cirrhotic patients were protected 

against ischemic heart diseases as they were thought to 

be auto anticoagulated and, therefore, antithrombotic 

therapy was minimally given in the past. Nowadays, 

various thrombotic complications including arterial 

thrombosis, venous thrombosis and portal vein 

thrombosis are suspected to happen in patients with 

liver cirrhosis 4-6. The incidence of these complications 

is suspected to rise as there has been observed a recent 

rise in the prevalence of liver cirrhosis and longer 

survival times in cirrhotic patients. Various anti-

thrombotic agents used include heparins, vitamin k 

antagonists and antiplatelet agents. Antiplatelet agents 

include aspirin, clopidogrel and ticlopidine.  

Use of aspirin for preventing cardiovascular events is 

associated with peptic ulcer disease and subsequent 

bleeding 7. Patients having previous history of peptic 
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ulcer disease, taking combined aspirin and clopidogrel 

or large doses of aspirin, taking other anticoagulant 

drugs, NSAIDs or steroids drugs, or having 

Helicobacter pylori infection are at high risk of aspirin-

induced peptic ulcer bleeding 8,9. Other anti-platelet 

agent is clopidogrel which prevents platelet aggregation 

and it does not inhibit formation of prostaglandins and 

functions of cyclooxygenase. Clopidogrel is known to 

cause less upper gastrointestinal bleed and has higher 

cardiovascular safety. This drug is a substitute to 

aspirin for avoidance of secondary cardiovascular 

events in the patients who either have aspirin allergy or 

have experience of aspirin related gastrointestinal 

adverse effects in the past 12. However, the safety of 

clopidogrel is documented to be not enough in aspirin 

related peptic ulcer bleeding as t causes recurrent upper 

GI bleeding 10, 11. Clopidogrel or aspirin related upper 

GI bleed can be well decreased by giving proton pump 

inhibitors 10, 12-14. 

Limited studies have been carried out in the past to 

assess the factors leading to gastrointestinal bleeding in 

the patients who were using clopidogrel. Other co-

existing factors such as use of other drugs and 

underlying comorbidities were considered to aid in 

increased risks of GI bleeding. We are conducting this 

study in a group of known cases of ischemic heart 

disease as well as cirrhosis, to evaluate the hazard of 

upper GI bleeding in the clopidogrel users as compared 

to patients taking no anti-platelet agents. The purpose 

of this study is to solely assessthe role of clopidogrel in 

causing upper GI bleed in ischemic heart disease 

patients simultaneously suffering from cirrhosis. 

MATERIALS AND METHODS 

It is a randomized controlled trial conducted in the 

Department of General Medicine of Nishtar Hospital 

Multan over a time period of 10 months extending from 

August 1st, 2018 to May 31st, 2019. Patients were 

selected using non-probability consecutive sampling 

technique after calculating sample size from the 

reference study 15. We included 52 patients who were 

simultaneously suffering from ischemic heart disease as 

well as liver cirrhosis and had at least one episode of 

upper GI bleed. No age limit was defined. All the 

patients who has hematological malignancy, 

coagulopathy, gastrointestinal tract malignancy, 

gastroenteritis, or inflammatory bowel disease were not 

included the study.  

Ethical approval was obtained from the hospital ethical 

review board. Informed consent was signed by all the 

patients before commencement of the study. All the 

patients were equally divided into two groups using 

lottery system. One group was control group and no 

antiplatelet drug was given to this group. Other group 

was the clopidogrel group. The patients of this group 

were prescribed clopidogrel at 75mg daily dose. Age, 

gender were documented before the start of the study. 

Complete history was taken, after which general 

physical examination was done. Baseline blood 

investigations and fasting lipid profiles were done. Any 

underlying comorbidity such as diabetes mellitus, 

hypertension, ischemic stroke and dyslipidemias was 

also documented. Proper treatment for cirrhosis was 

given. All the patients in both the groups were 

discharged on oral medication and were followed for a 

minimum of six months. During this time period, all the 

patients continued their prescribed medication. All the 

patients were advised to report immediately if there was 

blood in vomitus or melena. Patients were also to report 

if they had any type of emergency. Final outcome of 

this study was the incidence of upper GI bleed in both 

the groups.  

Age, gender, underlying comorbidities including 

diabetes mellitus, hypertension, ischemic stroke and 

dyslipidemias were compared between the two groups. 

Student’s t test was applied to compare the age. Gender 

and prevalence of comorbidities were compare by 

applying Pearson chi square test. Outcome was the 

incidence of upper GI bleed and it was compared 

between the two groups with Chi square test. P ≤0.05 

was considered statistically significant. 

RESULTS 

Mean age of the control group was 56.77 ± 8.99 years 

while of the clopidogrel group was 58.27 ± 8.40 years 

(p=0.537). Control group included 15 males and 11 

females while clopidogrel group included 17 males and 

9 females (p=0.569). History of ischemic stroke was 

present in 50% patients of the control group and 30.7% 

patients of clopidogrel group (p=0.158). Hypertension 

was positive in 38.5% patients of the control group and 

46.1% patients of clopidogrel group (p=0.575).  

Table No.1: Baseline and outcome characteristics of 

the control and clopidogrel groups 

Variable Control  

(n = 26) 

Clopidogrel  

(n = 26) 

p-

value 

Age, years 

(mean ± S.D) 

56.77 ± 

8.99 

58.27 ± 8.40 0.537 

Gender 

(male/female) 

15 / 11 17 / 9 0.569 

Comorbidities, N (%) 

Ischemic stroke 13 (50.0) 8 (30.7) 0.158 

Hypertension  10 (38.5) 12 (46.1) 0.575 

Diabetes 

mellitus 

11 (42.3) 8 (30.7) 0.388 

Dyslipidemias  7 (26.9) 11 (42.3) 0.244 

Upper GI bleed, 

N (%) 

5 (19.2) 12 (46.1) 0.039 

History of diabetes mellitus was present in 42.3% 

patients of the control group and 30.7% patients of 

clopidogrel group (p=0.388). Complete lipid profile 

showed dyslipidemias in 26.9% patients of the control 
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group and 42.3% patients of clopidogrel group 

(p=0.244). Till the end of study, upper gastrointestinal 

bleeding was reported in 5 (19.2%) patients of the 

control group while it was reported in 12 (46.1%) 

patients of clopidogrel group and the difference in the 

outcome was statistically significant (p=0.039). Table-I 

DISCUSSION 

In our study, it was observed that the incidence of upper 

GI bleed became significantly higher with the use of 

clopidogrel by the ischemic heart disease patients also 

having cirrhosis. Clopidogrel is prescribed as an 

alternative to aspirin for primary as well as secondary 

prevention of cardiovascular events in the patients who 

have already experienced peptic ulcer bleeding or 

peptic ulcer disease with aspirin use. Significant risk 

factors for upper GI bleed in clopidogrel users is the 

concomitant use of aspirin or peptic ulcer bleed. 

Previous studies have shown that there are increased 

risks of peptic ulcer bleed in the patients who are using 

aspirin along with clopidogrel or have a recent history 

of peptic ulcer bleed. Clopidogrel is not considered to 

be safe to use in this high risk group of patients as it 

increases the chances of upper GI bleed 10, 16, 17.  

Clopidogrel is known to hinder the healing process of 

gastric mucosa and that is why peptic ulcer bleeding 

reoccurs with its use in the patients with previously 

healed peptic ulcer disease10,11,18. There has been no 

increased in the risk of upper GI bleed in the CKD 

patients 19, 20. In patients using clopidogrel, no effect of 

H. pylori infection or eradication has been observed on 

peptic ulcer bleed 10,11,16. Ulcer prophylaxis is also 

another issue. PPIs have significant role in preventing 

peptic ulcers but no significant role of H2RAs has been 

observed 21. NHI has limited the use of PPIs in the 

patients with peptic ulcer disease for a minimum of 4 

months 22, 23.  

Owing to the great risk of upper GI bleed, aspirin is 

absolutely contraindicated in patients of cirrhosis 24. 

Although very rare at low doses, aspirin usage can 

precipitate hyponatremia, diuretic resistance and acute 

renal failure in the patients having ascites 25. As the 

incidence of NAFLD is increasing, the demand for anti-

platelet therapy for secondary prevention following 

coronary stenting has been increasing. In the light of 

recently available evidence, aspirin is thought to be safe 

in the patients who have cirrhosis but have not 

developed any varices yet 26. Aspirin use has also been 

observed to be associated with the first variceal bleed in 

the patients who have already developed esophageal 

varices. Therefore, aspirin is contraindicated in primary 

as well as secondary prevention in the patients who 

have already developed varices.  

P2Y12 receptor antagonists have recently become 

popular in the primary as well as secondary prevention 

of arterial thrombosis. These drugs act by blocking the 

ADP induced aggregation of the platelets. Clopidogrel 

in irreversible P2Y12 receptor antagonist. Drug 

interactions and genetic variations complicate the use of 

anti-platelet agents and treatment shows various 

reactions27. These agents need to be metabolically 

activated by the liver and pharmacokinetics cannot be 

predicted in the patients having cirrhosis. In Child A or 

B cirrhosis, there is no change in pharmacodynamics 

and pharmacokinetics of clopidogrel. However, 

cholestatic jaundice and significant liver damage are 

labelled as contraindications for the use of clopidogrel, 

on the package insert. 

CONCLUSION 

There was significantly greater occurrence of upper GI 

bleed among the patients who were given clopidogrel 

during the study duration whereas less number of 

patients from the control group presented with upper GI 

bleed. The patients who simultaneously suffer from 

ischemic heart disease and cirrhosis, should not be 

prescribed anti-platelet drug, clopidogrel. The 

frequency of upper GI bleed with clopidogrel use in the 

cirrhotic patients points towards the fact that these 

patients are already auto anti-coagulated due to loss of 

liver function. 
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Comparison between Operative 

Laparoscopy and Laparotomy in the 

Management of Haemodynamically Stable 

Patients with Ectopic Pregnancy 
Sadia Zahoor, Sonia Zulfiqar, Nadia Zaman, Sadia Zulfiqar and Tahira Malik 

ABSTRACT 

Objective: To compare operative1 laparoscopy vs laparotomy in the management of haemodynamically stable 

patients with ectopic pregnancy. 

Study Design: Comparative study.  

Place and Duration of Study: This study was conducted at the Department of Obstetrics & Gynaecology, Sheikh 

Zaid Hospital, Rahim Yar Khan from October 2017 to April 2018.   

Materials and Methods: Total 72 married females of reproductive age (15-49 years) presenting in emergency/OPD 

of Obstetrics & Gynecology with suspected diagnosis of ectopic pregnancy till 8 weeks of gestation confirmed by 

transvaginal ultrasound, haemodynamically stable patients as defined in operational definitions having ß-hCG< 

6000 IU/L were included in the study. 

In study group A, laparoscopy was performed and in group B laparotomy was performed.  Operative duration, 

postoperative hospital stay and wound infection was compared between the both groups.   

Results: A total of 72 patients were selected for this study.  Mean age of the patients was 27.56±4.23 and 

25.56±4.15 years in group-A and B, respectively. In group-A, mean gestational age was 6.0±1.2 weeks and in group 

group-B 5.7±1.1 weeks.  In laparoscopy group (A), no wound infection was noted but in laparotomy group (B), 

there were 4 (11.1%) patients found with wound infection.  Statistically significantly difference between wound 

infection of both groups was noted with p value 0.040.  In group A mean duration of operation was 79.89 ± 2.90 and 

in group B was 95.94 ± 2.55 minuets.  Mean post operative hospital stay was 1.06 ± 0.23 days in group A while 3.17 

± 1.44 days in group B. 

Conclusion: In conclusion, laparoscopic treatment of ectopic pregnancy yielded superior benefits over laparotomy 

in terms of less operative time and less postoperative hospital stay. Additionally, laparoscopy has a great role in 

diagnosis of clinically suspicious cases. Therefore, laparoscopy should be opted whenever possible. 

Key Words: Management of ectopic pregnancy, Laparoscopy, Laparotomy 

Citation of articles: Zahoor S, Zulfiqar S, Zaman N, Zulfiqar S, Malik T. Comparison between Operative 

Laparoscopy and Laparotomy in the Management of Haemodynamically Stable Patients with Ectopic 

Pregnancy. Med Forum 2019;30(8):40-44. 

INTRODUCTION 

Ectopic pregnancy is defined as a pregnancy that is 

implanted outside the uterine cavity i.e. at a site that by 

nature is not designed anatomically and physiologically 

to accept the conception or to permit its growth and 

development.1  
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The most common site is the tube (95%), the cervix, 

ovary, broad ligament or elsewhere in peritoneal cavity. 

There are many predisposing factors leading to ectopic 

pregnancy i.e. by induced abortion, pelvic 

inflammatory diseases, miscarriages and pelvic surgery. 

Previous use of intrauterine contraceptive devices 

(IUCD) as well as smoking also increases risk.2-3 Age 

and race are not the significant risk factors. 

Ectopic pregnancy was first discovered in the 11th 

century. The incidence of ectopic pregnancy varies 

between 100 and 175 per 100,000 women aged 15-44 

years.4 The Centre for Disease Control (CDC) reports 

that the incidence of ectopic pregnancies is 1 in 70 

pregnancies while in Pakistan it varies from 1:1124 to 

1:130 pregnancies.5 The incidence rises significantly 

after assisted reproductive technology (ART) and varies 

from 2-11%.6 

Ectopic pregnancy remains a leading cause of maternal 

mortality in first trimester and is responsible for about 9 

percent of maternal mortalities in the United States. The 
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accurate diagnosis of ectopic pregnancy can now be 

made at an early stage by using pregnancy tests and 

high-resolution transvaginal ultrasound. This can lead 

to more options for treating ectopic pregnancy. 

Surgeons use laparoscopy or laparotomy to gain access 

to the pelvis and can either incise the affected fallopian 

and remove only the pregnancy or remove the affected 

tube with the pregnancy. 

Laparoscopy has been used in the diagnosis of ectopic 

pregnancy for many years, and is being used with 

increasing frequency in the surgical treatment of 

ectopic pregnancy. The advantage of operative 

laparoscopy for ectopic pregnancy over laparotomy is 

associated with shorter operation times, shorter hospital 

stay and less wound infection. 

Study conducted in Nepal showed that incidence of 

wound infection was 5.0±0.1% in patients treated with 

laparotomy while no wound infection was observed in 

patients treated with laparoscopy.7 

Study conducted in Burlington showed that operative 

duration was less in laparoscopy than laparotomy 

(77.5±26.1 vs 103.6±26.7 minutes) and postoperative 

hospital stay was also less in laparoscopy than 

laparotomy (1.34±0.8 vs 4.5±1.1 days).8 

As no local data is available on this topic and less data 

is available about outcome variable like wound 

infection taken from different international studies there 

it is unclear to which procedure should adopt. So the 

rationale of present study is to access the outcome of 

laparoscopy with laparotomy that will be helpful in 

determining which procedure should be adopted. 

Ectopic Pregnancy: A pregnancy that implanted 

outside the uterine cavity most commonly in fallopian 

tube, cervix, ovary, broad ligament or in peritoneal 

cavity confirmed by transvaginal ultrasound. 

Haemodynamic Stable Patients: One in which 

following vitals were seen, blood pressure 110/70 to 

130/80mmHg. Pulse 60-100 per minute, temperature 

98.6°F. 

Operative Duration: This was calculated in mean 

operative duration from start of surgery till skin 

suturing. 

Postoperative Hospital Stay: This was calculated as 

mean postoperative hospital stay starting from 

postoperative duration till discharge  

Wound Infection: Presence of any one of the 

followings after 8 days of surgery, purulent or  

serous discharge from incision line or gaped wound or 

pyrexia > 100. 
 

MATERIALS AND METHODS 

This randomized controlled trial was conducted at 

Department of Obstetrics &Gynaecology, Sheikh Zaid 

Hospital, Rahim Yar Khan for 6 months from October 

2017 to April 2018.   

Total 72 married females of reproductive age (15-49 

years) presenting in emergency/OPD of Obstetrics & 

Gynecology with suspected diagnosis of ectopic 

pregnancy till 8 weeks of gestation confirmed by 

transvaginal ultrasound, haemodynamically stable 

patients as defined in operational definitions having ß-

hCG< 6000 IU/L were included in the study.   

The patient has a medically treatable ectopic pregnancy, 

the history is suggestive of minimal pelvic adhesions 

were excluded from the study. 

Study was approved by ethical committee and written 

informed consent was taken from every patient.  

Selected patients were randomly divided into two 

groups A and B.   

In study group A, laparoscopy was performed and in 

group B laparotomy was performed.  Details of 

operative duration, postoperative hospital stay and 

wound infection was gathered. All this information was 

collected on a pre-designed proforma along with 

demographic profile of the patients.   

Data was analyzed in SPSS version No. 16. Qualitative 

data (wound infection) was summarized in the form of 

frequencies and proportions. 

Quantitative data (age of patient, gestational age, 

operative duration, postoperative hospital, stay) was 

summarized in mean±standard deviation. 

Confounding variables (age of patient, parity) were 

controlled through stratification. Post-stratification 

applying chi square test for wound infection and student 

t test for mean operation duration and postoperative 

hospital stay.  

Chi square test was applied to compare wound infection 

and student’s t test was applied for mean operative 

duration and post-operative hospital stay between two 

groups. P value p< 0.05 was consider as significant. 

RESULTS 

A total of 72 patients were selected for this study and 

randomly divided into two groups A and B.  In group-A 

mode of treatment was laparoscopy and in group-B 

mode of treatment was laparotomy.  

Patients ranged between 15-40 years of age. Mean age 

of the patients was 27.56±4.23 and 25.56±4.15 years in 

group-A and B, respectively. In group-A, mean 

gestational age was 6.0±1.2 weeks and in group group-

B 5.7±1.1 weeks. 

In laparoscopy group (A), no wound infection was 

noted but in laparotomy group (B), there were 4 

(11.1%) patients found with wound infection.  

Statistically significantly difference between wound 

infection of both groups was noted with p value 0.040 

(Table 1) 

In group A mean duration of operation was 79.89 ± 

2.90 and in group B was 95.94 ± 2.55 minuets.  Mean 

duration of operation time was significantly higher in 

group B as compared to group B with p value 0.001.  

(Table 2) 

Mean post operative hospital stay was 1.06 ± 0.23 days 

in group A while 3.17 ± 1.44 days in group B.  
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difference of mean post operative hospital stay was 

statistically significant with p value 0.001 (Table 3) 

Two age groups 15-30 years and 31-40 years were 

made.  In age group 15-30, no patient of group A found 

with wound infection while 4 patients of group B found 

with wound infection and the difference was 

statistically significant with p value 0.048.  In age 

group 31-40 years, no patients was found with wound 

infection.   

Patients were divided into two groups according to 

parity i.e. para 0-3 and para 4-7.  In para 0-3 group, 

wound infection found only in 4 (26%) patients of 

study group B and no wound infection was found in 

study group A.  The difference was statistically 

significant with p value 0.033.  In para 4-7 group, no 

wound infection was noted in both study groups.  

(Table 4) 

In age group 15-30 years, mean operation time in study 

group A was 80.28 ± 3.02 minutes and in group B was 

96.06 ± 2.60 minutes.  Mean operation duration was 

significantly (P = 0.001) higher in study group B as 

compared to study group A.  In age group 31-40 years, 

mean operation time was 78.29 ± 1.70 and 95.00 ± 2.16 

minutes.  Statistically significant difference between 

mean operation duration was noted with p value 0.001.   

In para 0-3 group, mean operative time in group and B 

was 80.09 ±2.95 minutes and  96.30 ± 2.42 minutes and 

the difference was statistically significant with p value 

0.001.  In para 4-7 group, mean operative time in group 

A was 78.25 ± 2.06 minutes and in group B was 94.17 

± 2.63 minutes.  The difference of mean operative time 

between the both groups was statistically significant 

with p value 0.001.  (Table 5) 

Table No.1: Comparison of wound infection between the 

both groups 

Wound 

infection 

Group-A 

(Laparoscopy) 

Group-B 

(Laparotomy) 

No. % No. % 

Yes 0 0 04 11.1 

No 36 100 32 88.9 

Total 36 100.0 36 100.0 

P Value 0.040 

Table No.2: Comparison of mean duration of operation 

(minute) 

Group Mean S.D 

Group-A 

(Laparoscopy) 
79.89 2.90 

Group-B 

(Laparotomy) 
95.94 2.55 

P value P < 0.001 

Table No.3: Comparison of mean postoperative hospital 

stay (days) 

Group Mean S.D 

Group-A 

(Laparoscopy) 
1.06 0.23 

Group-B 

(Laparotomy) 
3.17 1.44 

P value 0.001 

In age group 15-30 years, mean hospital stay in group 

A was 1.03 ± 0.18 days and in group B was 3.28 ± 1.48 

days.  Difference of hospital stay between both groups 

was statistically significant with p value 0.001.  In age 

group 31-40 years, 1.14 ± 0.37 days and 2.25 ± 0.50 

days respectively in study group A and B and the 

difference was statistically significant with p value 

0.001. 

Table No.4: Stratification for age and parity with regard 

to wound infection 

Group 

15-30 (Year) 31-40 (Year) 

Wound 

infection 
Wound infection 

Yes No Yes No 

Group-A 

(Laparoscopy) 
0 29 0 7 

Group-B 

(Laparotomy) 
4 28 0 4 

P value P=0.048 

Cannot do statistical  

test because a column total 

is 0 

Group 

Para 0-3 Para 4-7 

Wound 

infection 
Wound infection 

Yes No Yes No 

Group-A 

(Laparoscopy) 
0 32 0 4 

Group-B 

(Laparotomy) 
4 26 0 6 

P value P=0.033 

Cannot do statistical test 

because a column  

total is 0 

Table No.5:Stratification of age and parity with regard to 

mean operation duration (minute) 

Group 

AGE 

15-30 (Year) 

AGE 

31-40 (Year) 

Operation 

duration 
Operation duration 

Mean S.D Mean S.D 

Group-A 

(Laparoscopy) 
80.28 3.02 78.29 1.70 

Group-B 

(Laparotomy) 
96.06 2.60 95.00 2.16 

P value p<0.001 p<0.001 

Group 

Para (0-3) Para (4-7) 

Operation 

duration 
Operation duration 

Mean S.D Mean S.D 

Group-A 

(Laparoscopy) 
80.09 2.95 78.25 2.06 

Group-B 

(Laparotomy) 
96.30 2.42 94.17 2.63 

P value p<0.001 p<0.001 

In para 0-3 group, mean hospital stay in group A and B 

was 1.06 ± 0.24 days and 3.30 ± 1.53 days respectively.  

Difference of hospital stay between the both groups was 

statistically significant with p value 0.001.  In para 4-7 

group, mean hospital stay was 1.00 ± 0.00 days and 

2.50 ± 0.54 days respectively in study group A and B 
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and the difference was statistically significant with p 

value 0.001. (Table 6) 

Table No.6: Stratification of age and parity with regard to 

mean postoperative hospital stay (days) 

Group 

AGE 

15-30 (Year) 

AGE 

31-40 (Year) 

Hospital stay Hospital stay 

Mean S.D Mean S.D 

Group-A 

(Laparoscopy) 
1.03 0.18 1.14 0.37 

Group-B 

(Laparotomy) 
3.28 1.48 2.25 0.50 

P value p<0.001 p<0.001 

Group 

Para (0-3) Para (4-7) 

Hospital stay Hospital stay 

Mean S.D Mean S.D 

Group-A 

(Laparoscopy) 
1.06 0.24 1.00 0.00 

Group-B 

(Laparotomy) 
3.30 1.53 2.50 0.54 

P value p<0.001 P=0.001 

DISCUSSION 

The incidence of ectopic pregnancy has increased all 

over the world from 5 per 1000 pregnancies during the 

past three decades to almost 20 per 1000 pregnancies at 

present.9-10 

An emerging technique of assisted reproductive 

technology, which was found to increase risk of ectopic 

pregnancy by 5%, is one possible reason for such a 

steep rise in the incidence.10 

Delayed diagnosis of ectopic pregnancy may result in 

rupture and acute blood loss. Massive blood loss from 

ectopic mass accounted for 10-15% of overall maternal 

mortality in the first trimester in the past few decades.11 

An appropriate and timely treatment of ectopic 

pregnancy plays an important role in reducing 

morbidity and mortality caused mainly by massive 

intraabdominal hemorrhage. Surgery which remains the 

mainstay of treatment can be approached either by 

laparotomy or laparoscopy.12 

Yuen et al who conducted a retrospective study 

comparing treatment outcomes of laparoscopic surgery 

and laparotomy in 105 patients who had ectopic 

pregnancy. The authors demonstrated that laparoscopic 

group had lower incidence of ruptured ectopic mass 

during operation and lower hemoperitoneum compared 

to laparotomy group.13Actually, these more favorable 

factors of unruptured ectopic mass and lesser amount of 

hemoperitoneum may be the cause or reason (rather 

than the effect or result) why the surgeon made his 

decision to perform laparoscopy rather than 

laparotomy. 

Present study, found a statistically significant longer 

operative time in laparotomy group than laparoscopic 

(95.94±2.55 vs 79.89±2.90 minutes, p-value < 0.001). 

This was consistent with previous study of Brumstedet 

al12 who reported a shorter operative time in 

laparoscopic group. Similarly, results of Brumstedet al8 

also demonstrated that operative duration was shorter in 

laparoscopy than laparotomy. 

In present study, postoperative hospital stay (days) was 

less in laparoscopy group than laparotomy (<0.001). 

These findings are comparable to Brumsted et al.8 

Similar results were shown in different studies and this 

was noted as an advantage.8,14-15 

In current study, mean age of the patients was 

27.56±4.23 and 25.56±4.15 in laparoscopy group and 

laparotomy, respectively, comparable to the studies 

carried out by Pradhan et al16 and Wafaa P.17 

Because laparoscopy has been shown to be superior to 

laparotomy, it has become the gold standard for the 

treatment of EP.18 However, in women who are 

hemodynamically unstable, the role of laparoscopy 

remains controversial. But as surgeons gain increased 

expertise in laparoscopic surgery, even in the presence 

of a large hemoperitoneum, operative laparoscopy is 

still achievable.13
 

CONCLUSION 

In conclusion, laparoscopic treatment of ectopic 

pregnancy yielded superior benefits over laparotomy in 

terms of less operative time and less postoperative 

hospital stay. Additionally, laparoscopy has a great role 

in diagnosis of clinically suspicious cases. Therefore, 

laparoscopy should be opted whenever possible. 

More data from a prospective well controlled study are 

needed to confirm these favorable results of the 

laparoscopic treatment approach for ectopic pregnancy. 
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ABSTRACT 

Objective: The purpose of this study was to compare treatment outcomes using conventional titanium microplate 

and arch bar with 3- Dimensional titanium microplate in the management of pediatric anterior mandibular fractures. 

Study Design: Comparative / Prospective study 

Place and Duration of Study: This study was conducted at the department of pediatric Oral & Maxillofacial 

Surgery, The Children’s Hospital & Institute of Child Health, Lahore in 2018. 

Materials and Methods: A total number of 44pediatric patients were included in this study.Patients were randomly 

categorized into 2 groups. Group A comprised of patients with standard titanium microplate and arch bar while 

Group B patients were treated with 3-dimensional plate alone. Clinical parameters observed were, infection and 

assessment of intraoperative time for each plate fixation and infection. 

Results: After 1st week in Group A, infection was 32%, in Group B, only two (9%) patients showed infection. On 

4th week infection rate was 18% in Group A and 4.5 % in Group B. At 12 weeks there was no sin of infection in 

both groups. Bony union was observed clinically by pain and tenderness and bridging of fracture gap on OPG. At 

the end of 12th week there was complete bridging of gap in both groups. Malocclusion was 13.6% in Group A. In 

Group B no case of malocclusion was observed. Mean intraoperative time for Group A was 109.5 ± 9.6 minutes and 

that of Group B was 53.5 ± 19.9 minutes (p<0.05). 

Conclusion: 3- Dimensional plate is a convenient and time saving alternate to conventional microplate and arch bar. 

Key Words: 3D titanium miniplate , titanium miniplate, anterior Mandibular fracture 
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INTRODUCTION 

Globally,Trauma is the leading health problem in 
children1. Craniofacial Trauma is more common in 
children2. Among facial trauma, the mandible is the 
facial bone most often fractured in children3. 
Mandibular symphysis and parasymphysis fractures 
(Fig.1,2) are most frequent after mandibular condylar 
fracture4.The presence of thick adipose tissue with 
added bone elasticity and tooth buds renders mandible. 
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resistant to fracture and more frequently they are 

minimally displaced5 The most predictable cause of 

pediatric symphysis and parasymphysis fractures is fall 

and road traffic accidents followed by sports related 

injuries, assaults and child abuse. These etiological 

factors depend upon age, gender, geographic 

circumstances, socio-economic status and cultural 

uniqueness of people6. 

Pediatric mandibular symphysis and parasymphysis 

fractures are managed on the same basic principles 

applied to adult fractures7. The main focus of 

mandibular fracture management is to re-establish the 

former normal anatomy, function and interdigitation of 

teeth8. Two treatment modalities are in practice for the 

management of pediatric anterior mandibular fractures 

that is conservative approach and open reduction and 

internal fixation9. The conservative methods included 

soft diet and observation, closed reduction with splints 

or intermaxillary fixation by arch bars 10.  

More recently, 3-D titanium micro plates have been 

developed. 3-D microplates also follow the Champy’s 

ideal lines of osteosynthesis for mandibular symphysis 

and parasymphysis. These plates are like a two-plate 

system with two microplates bonded together by 

interconnecting crossbars 11. The screws are arranged in 

Original Article Management of Pediatric Anterior 
Mandibular Fractures 
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the configuration of a cube on either side of the 

fracture, a broad-band platform is created, increasing 

the resistance to twisting and bending of the long axis 

of the plate 12. One of the advantages of this technique 

is the concomitant stabilization of the tension and 

compression zones and alleviating the need for 

additional arch bar making the 3-D microplates a time-

saving alternative to conventional microplate and arch 

bar 13.  

Currently 3-D miniplates are being used in adult 

patients and no published data is available in our 

country for use of 3-D microplates in pediatric 

mandibular symphysis and para-symphysis fractures. 

This study was conducted on pediatric anterior 

mandibular fractures to evaluate use of 3-D microplates 

without arch bar in mixed dentition stage as a 

convenient and time saving  

The objective of this study was to compare treatment 

outcomes using conventional titanium microplate and 

arch bar with 3- Dimensional titanium microplate in the 

management of pediatric anterior mandibular fractures 

(between mental foramina). 

MATERIALS AND METHODS 

Forty-four patients with mandibular symphysis and 

para-symphysis fractures were recruited. All 44 Patients 

were divided into two group A andB. Group A 

consisted of patients treated with titanium microplate 

and screws with arch bar while in Group B 3-

Dimensional microplate alone was used. A standard 

1.6mm microplating system with 5mm monocortical 

screws was used for both groups.  

All patients were treated under general anesthesia and 

nasal endotracheal intubation was passed. A standard 

intra oral vestibular incision was given in both groups 

to expose the fractured site. In Group A, an arch bar 

was applied to mandibular dentition after manually 

reducing the fractured segments. This arch bar was not 

only used for Temporary IMF but also used to 

counteract the tension band in the upper border 

according to Champy’s principle. In Group B eyelets 

were used for temporary IMF. After IMF and manually 

reducing the fracture, internal fixation was done with 

titanium microplate measuring 1.6mm x 5 holes’ plate 

and 1.6mm monocortical screws of 5mm in Group A. 

The plate was applied on the inferior border of the 

mandible and upper border was secured using arch bar. 

Four screws were used to secure plate 2 on each side of 

the fractured plate.  Fixation of 3-D micro plate in 

Group B was done in such a way that a horizontal bar 

was perpendicular and vertical bar was parallel to the 

fracture line. The upper bar was placed in the sub apical 

position. Tooth buds were bypassed on the basis of 

radiographic assessment. 4 monocortical screws were 

used on corners of plate14. The wound was closed and 

tight using 3/0 resorbablepolyglactin sutures. IMF was 

released at the end of the surgical procedure in both 

groups. Duration of the procedure was noted in both 

groups. Patients then placed on standard 7 days’ 

antibiotic regimen. Patients were reviewed after 

intervals of 1 week, 4 weeks and then after 12 weeks. 

Infection was noted on the basis of erythema, edema, 

and pus discharge15. Bone union was assessed both 

clinically and radiographically. Malocclusion as failure 

to achieve proper interdigitation of teeth was 

categorized as abnormal. Impressions were taken and 

models were obtained from impression to check for any 

occlusal discrepancy 16. The arch bar and eyelets were 

removed after 4 weeks. Both Micro and 3-dimensional 

micro plates were removed after 3 months. OPG 

radiographs were carried out 1 day after treatment and 

after 12 weeks postoperatively to limit the exposure to 

radiation. Total time for each procedure was noted. 

Data was entered using IBM-SPSS (V-23) for analysis. 

Fisher’s Exact test was employed to compare the 

outcomes; student’s-test was also applied to compare 

the time duration. A p-value less than 0.05 was taken 

for statistical significance. 

RESULTS 

Out of 44 patients with age range was 6-12 years and 

mean age of 8.5 years. Male patients were 26 and 

female was 18. Road traffic accident (63.6%) was the 

most common cause of fractures followed by falls 

(36.4%).  

 
 

       
Figure No.1: Preoperative picture of 11 years old male patient with Rt. Parasymphysis. Preoperative OPG 

showing displaced anterior mandibular fractured segments 



Med. Forum, Vol. 30, No. 8 47 August, 2019 

    
Figure No.2: Preoperative OPG of an 8 years old male patient showing fracture at Rt. Pararsymphysis 
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Graph No.1: Comparison of infection after first 

week in both groups 

Graph No.2: Comparison of infection after forth 

week in both groups 

 

The incidence of symphysis fractures was found as 

20.5%, while for right parasymphysis as 45.5% and for 

left parasymphysis as 34.15%.  The mean operation 

time for Group A was 109.5±9.6 minutes and for Group 

B mean operation time was 53.5±19.9 minutes which 

showed a statistical difference in time duration 

(p<0.05). 

All the patients were followed-up for infection on 1st, 

4th and 12th week postoperatively. After 1st 

postoperative week (Graph.1) in Group A only 7 

patients showed signs of infection while in Group B 2 

patients showed erythema (p-value= 0.1324). On 4th 

week in Group A only 4 (18%)patient showed signs 

(Graph.2) of infection while in Group B one patient 

(4.5%) showed sign of infection (p-value =0.3449). On 

12th week postoperatively none of the patients in both 

groups had evidence of infection. 

DISCUSSION 

The current work equates clinical outcomes of 3-

diminsional micro plate osteosynthesis with 

conventional micro plate osteosynthesis. The clinical 

outcomes were operating time and postoperative  

 

 

complications in terms of infection, bony union and 

occlusal stability. In micro plate system upper border 

reduction was achieved with additional mini arch bar 

while in 3-dimensional plate no additional arch bar was 

used. It was assumed that addition of vertical bars to 

form a geometrically stable form will provide enough 

stability so that the need for the additional arch bar can 

be omitted and thus a time saving procedure. The 

results obtained under defined parameters were quite 

encouraging. 

The main etiological factor in this study was RTA 

(Road Traffic accident) followed by falls. The 

incidence of road traffic accidents is being increased 

because of the use of 3 wheeled auto rickshaws which 

are used to pick and drop children from schools. Many 

other studies also discussed that RTA to be the main 

cause of mandibular fractures, 17,18.The site distribution 

in this study was restricted to anterior mandible only. 

Parasymphysis fractures was found more prevalent than 

symphysis.  Site distribution in this study was very 

much confined by other studies 19,20.  

Among postoperative complications infection was 

observed in each group on 1st, 4th and 12th weeks. On 1st 

postoperative week infection was shown in both groups, 

but results were statistically insignificant. On 4th 
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postoperative week both groups also reported with 

infection. On 12th postoperative week none of the 

patients showed any infection. The results were more 

promising in Group B. The infection rate in 4th week 

might be explained by the fact that oral hygiene 

maintenance in the presence of arch bar in pediatric 

patients is especially difficult where compliance is 

already an issue in children 21. Various researches 

showed a comparable infection rate in patients treated 

with conventional micro plate after ist postoperative 

week and our results were also supported 22. No 

published date is available for infection rate with the 

use of 3-deminsional plate in pediatric population. In 

this study infection rate with 3-dimensional plate was 

9.1% in 1st postoperative week. 

Bone union was assessed clinically and 

radiographically thru OPG on 1st and 12th postoperative 

week. The radiograph taken on 1st week was more 

related to general examination and obtaining a 

radiograph as reference. In all the patient’s bony union 

was uneventful by the end of 12th week. All exposure 

was obtained from a single machine to standardize 

them.This finding is in line with other studies which 

state that incidence of nonunion is very scarce in 

pediatric patients 3,7.  

Malocclusion was observed in 3 patients in Group A 

while in Group B none of the patients showed any 

malocclusion. The results obtained in this study thus 

confirm the supremacy of 3-Dimensional microplate 

alone over titanium microplate and arch bar in terms of 

stability. Malocclusion is common finding in mixed 

dentition phase and accepted in many other studies2,4. 

This complication in Group A may be attributed to the 

fact that the arch bar applied during mixed dentition 

phase to counter tension band in a fracture line does not 

provide enough anchorage to keep the fractured 

segments firmly in position.  

The mean time duration in Group A was and Group B 

was found statistically different. No published data is 

available with reference to time comparison which 

makes this study unique. This study ascertains that 

applying arch bar with microplate is laborious and 

cumbersome job which can be bypassed by using 3-

Dimensional plates as a time saving alternate. 

CONCLUSION 

Although titanium microplate with arch bar is still a 

standard treatment option for displaced pediatric 

anterior mandibular fractures, but the factors like less 

rate of infection, no malocclusion, freedom from the 

use of arch bar and the less total operation time make 3- 

Dimensional microplate not only a viable alternate but 

also a superior treatment option for managing pediatric 

mandibular fractures. 
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ABSTRACT 

Objective: To determine the rate of postoperative wound infection, in clean cases with the use of ilmplant and 

analyse the factors responsible for surgical site infection. 

Study Design: Prospective / descriptive study 

Place and Duration of Study: This study was conducted at the Department of Orthopedic Surgery, Peoples 

University of Medical & Health Sciences (PUMHS) Nawabshah from July 2015 to June 2017. 

Materials and Methods: Five hundred twenty cases were operated during two years, 26 developed infection.  

Patients of close fractures of long bones, immune competent, non diabetic, infection free, with age more than 10 

years of either sex in which implants were used, included in this study. The cases on steroid therapy and 

chemotherapy were excluded from this study. 

Results: Out of 520 cases operated during two years, 26 developed inflection, infection rate was 5%. The most 

common organism isolated was staphylococcus aureus in 18(69.2%) cases. Infected cases above 60 years of age 

were 18(69.2%) in 3(11.5%) patients, cause was unstable and insecure fixation, 5(19.2%) cases were infected due to 

the prolong operative time (more than two hours), 5(19.2%) cases had pre-operative stay in the ward (longer than 

two weeks).     

Conclusion: In our setup  the postoperative wound infection in clean Orthopaedic implant cases is much higher than 

International standards. Therefore, it should be controlled by early diagnosis, management and by eliminating the 

common factors  responsible for postoperative wound infection. 

Key Words: Orthopaedics Implants, Close fractures, Postoperative wound infection 

Citation of articles: Soomro ZI, Shah KA, Baloch AA, Soomro ZA. Postoperative Wound Infection in Elective 

Orthopaedics Implant Surgical Cases at Public Sector Hospital. Med Forum 2019;30(8):50-54. 

INTRODUCTION 

Whena clean surgical wound becomes red, tender, 

swollen and drain purulent material; patient has febrile 

course after 3rd or 5th postoperative day, with an 

elevated WBC count and presence of organisms 

(positive cultures) in the pus, is known as postoperative 

wound infection. It may occurs within days, or it may 

not obvious until months or even years1. The  

postoperative wound infection causes significant 

morbidity with compromised ultimate results. There are 

number of factors contributing to the development of  
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postoperative wound infections2,3. Pathogens may be 

introduced indirectlyby hematogenous route or directly 

into the wound via theatre atmosphere, theatre 

personnel, surgical instruments, surgeon, or by patient 

himself 4-10. 

The postoperative wound infection rate has 

significantly decreased with introduction of antibiotics, 

proper sterilization methods, atraumatic surgical 

techniques, and improved sutures materials 11. But 

inpublic sector hospitals,  the incidence of postoperative 

wound infection is still to be high12,13. 

The purpose of this study was to analyse the factors 

responsible for postoperative wound infection and to 

reduce the rate of infection to minimum level by 

controlling the factors, responsible for  infection either 

directly or indirectly. 

MATERIALS AND METHODS 

We conducted this prospective descriptive study at the 

Department of Orthopedic Surgery of Peoples 

University of Medical & Health Science (PUMHS) 

Nawabshah from July 2015 to June 2017. Patients of 

close fractures of long bones, immunocompetent, non 

diabetic, infection free with age more than 10 years of 

either sex in which implants were used, included in this 
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study. The cases on steroid therapy, chemotherapy, 

diabetes mellitus, skin disease, open fractures or 

patients with any gross infected foci were excluded 

from this study. 

During two years period, 520 patients of close fractures 

were operated in which implants were used. A 

proforma was filled for all patients included in the 

study. All the patients were operated under general 

anesthesia. Prophylactic antibiotic (3rd generation 

cephalosporin was administered 15 to 20 minutes 

before incision) and continued till 72 hours 

postoperatively. The dose was 0.5gm to 1.5gms 

depending upon body weight and type of surgery.  The 

standard autoclave protocol was used for sterilization of 

implants. On the 3rdpostoperative day the first dressing 

was changed and then at the time of discharge 5th to 7th 

postoperative day and patients called on 14th 

postoperative day for removal of stiches. All patients 

were advised to follow up in outpatients department 

every month for 1 to 2 years to check the signs and 

symptoms of late infection. The wound was examined 

for redness, swelling, or any discharge. 

Patients, who developed postoperative fever persisting 

for 48 hours after surgery, were kept on close 

observation till their infections settled. Wound 

discharge cultures were taken or in case with significant 

collection, aspiration of fluid from collection done, 

alternate stitches were removed early  and if needed, 

incision and drainage of collection was attempted. 

Thourough debridement was done in cases with 

collection and continuous irrigation suction drainage 

was setup postoperatively for three days. 

Total number of cases operated in two years divided by 

the number of cases developed infection was the criteria 

to evaluate the rate of infection. All the information 

about the patients bio data, operation performed, and 

infection were recorded by a predesigned proforma. 

Statistical Analysis: 

The qualitative variables in this study were presented 

by their percentage frequencies and compared with chi-

square test or proportion, 95% confidence interval were 

also completed of various proportions. 

RESULTS 

Five hundred twenty patients of close fractures 

underwent implant surgery during two years period, out 

of these, 494 (95%) patients were infection free, while 

26 (5%) patients developed infection with 95% 

confidence interval of 2.8 – 8.1, Table No.1. Two 

hundred and ten patients operated were between 10 – 

60 years of age, 8 (30.76%) cases developed infection, 

while 330 patients were above 60 years and in this 

group, 18 (69.24%) cases developed infection. There 

were no any significant difference in proportions of 

infection according to age group P – 0.24, Chi-square = 

1.35. Staphylococcus aureus was the most common 

organism isolated  from 18 (69.2%) cases with 95% 

confidence interval (41.3 – 88.9). The other pathogens 

included Pseudomonas, Klebsiella, Proteus, and E. coli 

isolated in 3 (11.5%) cases out of 26 infected cases with 

their 95% confidence interval (1.4 – 35.7%). 

The methicillin resistant staphylococcus aurous 

(MRSA) was isolated in 1 (3.84%) case, 95% 

confidence interval (0.0 – 24.10). Out of 26 (19.2%) 

cases surgical exposure time was more than two hours, 

which may be one of the contributing factors. Five 

(19.2%) cases infected had more than 2 weeks stay in 

ward with their 95% confidence interval (4.4 – 45.2). 

Three (11.5%) cases had unstable fixation, with their 

95% confidence interval (0.9 – 34.0), Table No. 2. 

Five (19.23%) patients had superficial infection and 

were treated by antibiotics medication according to 

their c/s reports with their 95% confidence interval (4.4 

– 45.3). 

Table No. 1: Rate of Infection 

Total No. 

of Cases 

Total No. of 

Infected 

Cases 

Percentage 95% 

confidence 

interval 

520 26 5.0% 2.8 – 8.1 

Table No. 2: Factors involved in postoperative 

infection 

Management Total 

No. of 

Infected 

Cases 

Percentage 95% 

confidence 

interval 

Staphylococcus 

aureus 

18 69.2% 41.3 – 

88.9 

Overage above 

60 years 

18 69.2% 41.3 – 

88.9 

Prolonged 

surgery 

5 19.2% 4.4 – 45.2 

Prolong pre-

operative stay 

5 19.2% 4.4 – 45.2 

Improper 

fixation 

3 11.5% 0.9 – 34.0 

Table No.3: Management of Infected cases 
Factors Total No. 

of Infected 

Cases 

Percentage 95% 

confidence 

interval 

Antibiotic 

therapy 

5 19.2% 4.4 – 

45.3 

Continuously 

irrigation 

suction derange 

11 42.30% 16.7 – 

68.7 

Through 

debridement of 

wound, removal 

of implant, 

followed by 

skeletal traction 

or external 

fixation 

10 38.4% 15.9 – 

65.2 
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Eleven (42.30%) patients with deep infection were 

treated by antibiotics therapy and continuous irrigation 

suction drainage till control on infection with 95% 

confidence (18.7 — 68.7). Ten (38.4%) infected 

patients were treated by removal of implants and 

thorough debridement followed by skeletal traction or 

external fixator was required for fixation  with their 

95% confidence interval (15.9 – 65.2), Table. No. 3. 

DISCUSSION 

The infection rate of 5% in clean Orthopaedic 

procedures was much higher than accepted standard of 

less than 1 -2% postoperative wound infection, 

although it is comparatively low as compared to another 

study conducted at Bahawal Victoria Hospital14 in 

Bahawalpur showing 7.8% infection rate. Marston et al, 

in 1996, reported the infection rate of 0.25% deep, and 

5% superficial in 413 total hip replacement in ideal 

setup15. 

Some studies conducted in Pakistan have shown an 

overall infection rate of 10% and 7.8% respectively16. 

The rate of postoperative wound infection has been 

reported to be high without prophylactic antibiotics as 

compared to be used with prophylactic antibiotics. It 

varies between 0.4% - 2.8% with prophylactic 

antibiotics, however one local study reported 6% 

infections rate4. Recent international studies have 

shown further decrease in surgical site infection rate 

varies between 0.23%-1.34%.17   

One study published in 2001, conducted  at Jinnah 

Postgraduate Medical Center, Karachi, reported 

(3.97%) infection rate with prophylactic antibiotics18. 

On broad cross-section studies reported incidence of 

infection varied from 0.2% to 10% after clean 

Orthopaedic operations19. In this study the infection rate 

was same as in some countries but much higher than 

developed countries. Advanced age and long operative 

time were associated with wound infection; according 

to Burnet et al, advanced age was important 

determinant of wound infection. There is some doubt in 

predictive value of the interval between injury and 

operation20.  

Another study conducted on age groups, in which 

patients those under 40 years  of age developed  

13.95% infection rate and in patients over 40 years of 

age developed 57.14% infection rate. This revealed 

increased incidence of surgical site infection with 

increasing age21.  Staphylococcus aureus (usually 

coagulase positive) was the most common pathogen 

cultured from Orthopaedic surgical site infections, 

followed by Proteus vulgaris, E. coli, and Pseudomonas 

aeruginosa. Burke reported that more than 50% of 

Staphylococcus cultures were emerged from the 

patients. It has been suggested that the source of 

resistant Staphhylococcus aureus are wards, operation 

theater and perssonel around him. According to 

Lindwell study, the strains of Staphylococcus were 

present in the operation theatre environment during the 

procedure. Gram -ve  bacteria like Pseudomonas 

aeruginosa is discovered in patients with longer hospital 

stay. Gram -ve pathogens causing surgical site 

infections outnumber Gram +ve pathogens. The 

surgical site infections caused by resistant 

microorganisms usually occurs in patients receiving 

prophylactic antibiotics 22. 

Another predisposing factor for surgical site infection 

was prolong surgery. In this study, there were 5 

(19.25%) infected patients out of 26 infected patients 

had operative procedure more than 2 hours, counted as 

prolonged surgical time. Longer the operative time the  

more probability of wound is to be infected. The 

procedure therefore should be performed as efficiently 

and safely as possible. The length of the operative 

procedure has been appeared to be proportional to the 

risk of postoperative wound infection. According to 

Foot Hills hospital study conducted at both 5 and 10 

years, Foord and Cruse revealed surgical site infection 

rate doubled with every hour of the procedure. There 

were 1.3% wound  infection rate in patients in which 

procedure lasting one hour or less, whereas infection 

rate of 4% in those patients where procedure lasting 

three hours or more23. Long preoperative stay in the 

hospital is another cause of surgical site infection, 

because of nosocomial infection and spread of 

pathogens from air, skin of patients, bed sheets, and 

beds. Five (19.2%) cases which were infected because 

of long preoperative stay on close fractures were 

reported in our study. It is commonly held that a long 

preoperative stay at ward is associated with wound 

infection, theoretically via colonisation of multiple 

resistant pathogens. Cruse and Foord reported to 

support this; there were 1.2% wound infection rate in 

patients hospitalised for 0 to 1 day, whereas 3.4% 

wound infection rate recorded in patients hospitalised 

for more than two weeks. Mead et al, also found a 

higher risk of surgical site infection in patients with 

long preoperative hospitalization23. 

The Orthopaedic implant is also an important 

predisposing factor to cause postoperative wound 

infection. Bacteria as well as human tissue cells both 

compete for the occupancy of the implant surface. 

Human tissue cells have an affinity to compete by 

integration and adaptation. Bacteria have an affinity to 

compete by adhesion and colonization. This 

competition is known as race of the surface24. The 

Orthopaedic implant is incorporated as in ‘inert’ 

biomaterial, if the human tissue cells win, otherwise 

resulting infection occurs, if bacteria win, therefore that 

infection persists until the metal is removed.  

There are various factors such as quality of theatre, air 

contamination in theatre, sterilization, disposables, 

dresses, theatre personnel, and patient himself, 

responsible for postoperative wound infections25.The 

skin flora or any infected foci of patient is the most 
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important source of wound infection. The transient 

bacteremia due to mucosal break at preoperative 

shaving, presence of microorganisms at incision site, 

and spread of microorganisms along the postoperative 

drain tube come up with the surgical site infections. The 

operation theatre personnel is also responsible to 

develop surgical site infection by either contact through 

torn theatre dresses, punctuated gloves or by air 

contamination by excessive talking and movements. 

Anaesthetists and circulating nurse are blamed to 

contribute in increasing theatre air contamination as 

they do not wear gowns, surgical suits, do lot of talking 

and move frequently 26,27. 

In this study all 26 cases of wound infection were 

managed by different methods. Five (19.1%)  of 

patients managed by bed rest, daily dressing and proper 

antibiotics therapy according to pus culture and 

sensitivity reports. Eleven (42.3%) of patients were 

managed by proper parenteral antibiotics with 

continuous irrigation and suction drainage. Ten (38.4%) 

of patients were managed by extensive debridement 

followed by removal of metals. These patients were 

applied with external fixators or kept on skeletal 

traction till infection subsided. The type of infection, 

causative microorganism, culture and sensitivity 

reports, antibiotics characteristics, and host factors are 

involved in choosing the appropriate antibiotics28. 

Operation is not always necessary, but is required when 

an abscess is found, or when radiographic changes of 

chronic osteomyelitis are seen. If those are not present, 

a trial of antibiotics therapy according to culture and 

sensitivity results is appropriate. If patients doesn’t 

respond to antibiotics within 36 to 48 hours, then an 

abscess is formed, therefore it should be drained 

accordingly. If they failed, excision of infected and 

necrotic material should be followed by intermittent 

antibiotic irrigation and suction drainage may control 

the infection, if possible the implant should be removed 

in order to achieve adequate debridement, the fracture 

should be held securely within external fixator or kept 

on skeletal traction. Prevention is the best solution and 

attachment to the basic principles of management of 

infection will lead to achievesuccess29. 

CONCLUSION 

In our setup the postoperative wound infection rate in  

clean Orthopaedic implant cases is much higher than 

international standards. Therefore it should be 

controlled by early diagnosis, management, and by 

eliminating the common factors responsible for the 

development of postoperative wound infection given in 

this study. 
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ABSTRACT 

Objective: To assess the diagnostic accuracy of C - reactive protein (CRP) for the diagnosis of neonatal sepsis while 

having blood culture as gold standard. 

Study Design: A descriptive / cross sectional study. 

Place and Duration of Study: This study was conducted at the Department of Pediatrics, Bahawal Victoria 

Hospital, Bahawalpur, from December 2018 to May 2019. 

Materials and Methods: A total of 160 full term neonates with suspicion of sepsis fulfilling the inclusion and 

exclusion criteria were included in the study. Detailed physical and clinical examination was done, and baseline 

investigations as per hospital criteria were asked. Sensitivity, Specificity, positive predictive value (PPV), negative 

predictive value (NPV) and accuracy of CRP in relation to blood culture were calculated. 

Results: There were 107 (66.9%) male and 53 (33.1%) female, showing a male to female ratio as 2.01:1. Mean age 

of the study participants was 5.26 days with a standard deviation of 3.1 days. Blood culture confirmed the presence 

of sepsis in 77 (48.1%) cases while 82 (51.3%) neonates were found as CRP positive.  Sensitivity, specificity, PPV 

and NPV of CRP in relation to blood cultured for neonatal sepsis were calculated as 81.8%, 77.1%, 76.8%, 82.1% 

respectively while accuracy of CRP was found as 79.4%. 

Conclusion: CRP was found to be a precise indicator of sepsis. In neonates who are suspected for sepsis should 

always be tested for CRP which will help in early prediction and management of such neonates. 

Key Words: neonatal sepsis, CRP, blood culture, sensitivity. 
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INTRODUCTION 

Neonatal sepsis is known as a clinical syndrome 

described by signs and symptoms related to infection in 

the infants aged < 28 days. Neonatal sepsis exhibits 

itself in the shape of systemic signs linked to 

infection.1,2 Infections are estimated to be the 

commonest cause of neonatal morbidity and mortality 

while neonatal sepsis is one of the major cause 

contributing to it.3,4 In Pakistan, exact numbers affected 

with neonatal sepsis are not known but global estimates 

of neonatal sepsis are calculated as 2202 / 100000 live 

births with mortality ranging 11 to 19%.5-7 It is also 

estimated that more than 40% of deaths under 5 years 

of age are noted in the neonatal period.8  
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Neonatal sepsis affects all regions of the world and 

more than 30 million neonates are affected with it while 

among these, it is estimated that around 2.7 million 

neonates die.8,9 In South Asia, around 25% of neonatal 

deaths are associated with neonatal sepsis. Those who 

survive from neonatal sepsis are left with increased 

chances of short as well as long term neurodevelopment 

diseases.6,10 Mortality rate associated with neonatal 

sepsis increase if the condition is not diagnosed and 

treated properly so with non specific presentation at 

early stages, special attention is advised to be given by 

the clinicians to such neonates for good outcome.5 

For diagnosing neonatal sepsis, blood culture and 

sensitivity test are considered as gold standard.11 In 

Pakistan, it has been shown that pathogens like E. coli, 

klebsiella pneumonia, staphylococcus aureus as well as 

some of the group B streptococci are commonly found 

in cases of neonatal sepsis.12 It is also a fact that 48 to 

72 hours are consumed in blood culture and sensitivity 

analysis.13 Researchers around the world are always 

trying different diagnostic options to diagnose a fatal 

condition like neonatal sepsis at the earliest. There is a 

need for a diagnostic test that has good sensitivity along 

with a reliable negative predictive value (NPV). 

Different laboratory parameters have been tried and 

tests like leukocyte count has been found showing a 

sensitivity of 35% and specificity as 77%, increased / 
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decreased neutrophil count having sensitivity as 35% 

and specificity as 74%, low platelet count showing 

sensitivity as 61% and specificity as 82% and C-

reactive protein (CRP) showing sensitivity as 23% and 

specificity as 84%.13 Other markers like procalcitonin, 

acute phase reactants as well as bacterial genomes and 

inflammatory cytokines are also being evaluated around 

the world.6 CRP is considered to be an easy and simple 

investigation and aim of this study was to assess its 

diagnostic accuracy for the diagnosis of neonatal sepsis 

while having blood culture as gold standard. 

MATERIALS AND METHODS 

This descriptive cross sectional study was conducted at 

the department of Pediatrics, Bahawal Victoria 

Hospital, Bahawalpur, from December 2018 to May 

2019. A total of 160 full term neonates with suspicion 

of sepsis were included in the study. Suspicion of sepsis 

at the time of presentation was described5 as 

drowsiness, unwillingness to feed, hypothermia as less 

than 35 0C, fits or having difficulty while breathing, 

mothers of presenting neonates who were having high 

grade fever or those who had foul smelling discharge 

during delivery. All those neonates who were noted to 

receive oral or injectable antibiotics, whose mothers 

had taken any narcotic analgesic during labor or those 

neonates who were having congenital heart disease, 

were not enrolled. 

Approval from Institute’s ethical and research 

committee was acquired for this study and informed 

written consent was taken from all the parents / 

guardians. In all neonates, detailed physical and clinical 

examination was done, and baseline investigations as 

per hospital criteria were asked. All the demographical 

information like name, age and gender were recorded.  

Under stringent aseptic technique, 10 ml of blood was 

drawn from all the study participants and sent to 

institute’s central laboratory for CRP while blood 

culture were also asked to confirm the presence of 

neonatal sepsis. CRP was considered as negative with 

value < 5mg/dl and positive with a value above it.5 

All the relevant information like age, gender, CRP, 

blood culture report and neonatal sepsis (yes/no) were 

noted on a predesigned proforma. SPSS version 20 was 

used for all kinds of data entry and analysis. Mean 

along with standard deviation were recorded for all 

quantitative variables while frequencies and 

percentages were calculated for qualitative variables. 

Sensitivity, Specificity, PPV, NPV and diagnostic 

accuracy of CRP were calculated in relation to blood 

culture. 

RESULTS 

Out of a total of 160 neonates, there were 107 (66.9%) 

were male and 53 (33.1%) female, showing a male to 

female ratio as 2.01:1. Mean age of the study 

participants was 5.26 days with a standard deviation of 

3.1 days. Majority of the neonates, 78 (48.8%) were 

having age less than 1 week. 

In all the 160 suspected sepsis cases, blood culture 

confirmed the presence of sepsis in 77 (48.1%) cases 

while others, 83 (51.9%) turned out to be negative. 

Amongst all neonates, 82 (51.3%) presented as CRP 

positive (Table No.1).  

Sensitivity, specificity, PPV and NPV of CRP in 

relation to blood cultured confirmed sepsis were 

calculated as per formula given in Table number 2 as 

those values were found as 81.8%, 77.1%, 76.8%, 

82.1% respectively while diagnostic accuracy of CRP 

was found as 79.4%. 

Out of 77 neonates found having sepsis, E.coli (n=30, 

39.0%), klebsiella pneumoniae (n=14, 18.2%) and S. 

auresus (n=12, 15.6%) were the commonest pathogens 

involved. 

Table No.1:Findings of Blood Culture and CRP 

amongst All the Neonates 

 Blood Culture CRP 

Positive 77 (48.1%) 82 (51.3%) 

Negative 83 (51.9%) 78 (48.7%) 

Total 196 196 

Table No.2:Relation of CRP and Blood Culture 

amongst all the neonates 

CRP Sepsis Total 

Positive Negative 

Positive 63 19 82 

Negative 14 64 78 

Total 77 83 160 

Sensitivity (a / a + c) x 100 = 81.8% 

Specificity (d / b + d) x 100 = 77.1% 

PPV (a / a + b) x 100 = 76.8% 

NPV (d / c + d) x 100 = 82.1% 

Accuracy {(d + a) / total patients} x 100 = 

79.4% 

DISCUSSION 

As we know that newborn babies have Newborns have 

a fragile immune system that make them more 

susceptible to infections. It is also seen that newborn 

babies get worse rapidly following infections and if 

diagnosis and treatment is delayed, worse outcomes are 

commonly seen.14 Proactive approach regarding 

diagnosis and treatment of neonatal sepsis has been 

found beneficial in researches conducted around the 

world so there is always a need of a diagnostic tool that 

can prove helpful in early diagnosis.  

Neonatal sepsis commonly accompanies a presentation 

that is non-specific in nature so there is always a 

challenge indentifying neonates with and without 

sepsis. CRP is considered to be an easy to perform, time 

and cost effective test.5 We considered CRP through 

qualitative method, taking cut-off level value of 5mg/dl. 
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In the present study, we noted the mean age amongst all 

the neonates as 5.26 days with a standard deviation of 

3.1 days. Majority of the neonates, 78 (48.8%) were 

having age less than 1 week. Irshad M et al5 found the 

mean age of studied neonates as 4.5 days which is quite 

similar to what we observed while Anwer SK and 

Mustafa S15 found the mean age of studied neonates as 

4 days while most of them were less than 1 week. 

Majority of the neonates in our study, 107 (66.9%) 

were male. This is very consistent to previous findings 

where a predominant male prevalence has been found 

by earlier researchers.5,16 X linked immune regulatory 

gen factor could be the contributor to this finding in 

male gender.17 

In the present work, blood culture confirmed the 

presence of sepsis in 77 (48.1%) cases. This is pretty 

near to what has been found by another local study 

done in Peshawar5 where 43% of neonates were found 

positive for sepsis while West BA et al18 and Anwer SK 

et al15 noted 43% and 42% of neonates positive for 

sepsis respectively which is again very close to our 

findings. Sriram R17 noted 50.4% neonates with the 

presence of sepsis in another study which is pretty 

consistent to the findings of this study.  

In the current study, we noted 82 (51.3%) neonates as 

CRP positive. Another local study with a similar design 

from Peshawar5 found 48% neonates as CRP positive 

while Shirazi H et al13 noted 39% neonates with CRP 

positive which is lower than the current finding. As 

neonatal sepsis commonly accompany presentation that 

is non-specific in nature so there is always a challenge 

indentifying neonates with and without neonatal sepsis. 

In this study, sensitivity, specificity, PPV and NPV of 

CRP in relation to blood culture were calculated as 

81.8%, 77.1%, 76.8%, 82.1% respectively while 

diagnostic accuracy of CRP was found as 79.4%. In 

another local study from Lady Reading Hospital from 

Peshawar5 noted the sensitivity of CRP in relation to 

blood culture as 78 % while specificity was 74% and 

NPV as 81%. Our results are aligned with these 

findings and mean than around 3/4th of neonates who 

are found suspected having sepsis will be rightly 

diagnosed according to CRP estimation. This also mean 

that 1 out of every 4 neonates will have a chance of 

false negative results. Usually, neonates are reported to 

our setup with a history of antibiotics usage or mothers 

are administered antibiotics intrapartum, a CRP which 

is negative could give us a good lead to make a clinical 

decision to stop antibiotics usage. This can result in 

early discontinuation of hospitalization and could lead 

to cost effective treatment. West BA and coworkers18 

noted that sensitivity of CRP as 74% while specificity 

was found as 74.1%, PPV as 68.4% and NPV of 79.0% 

which is very near to what was found in the current 

study. Anwer SK and colleagues15 got sensitivity, 

specificity, PPV and NPV of CRP in relation to positive 

blood culture for sepsis as 92.5%, 85.3%, 80.6% and 

96.5% respectively which again shows the utility to 

CRP for the early prediction of sepsis in suspected 

neonates. Some researchers13 reported sensitivity of 

CRP in diagnosis of sepsis as low as 23% which is 

contrary to current findings while most others19,20 have 

got quite similar results in comparison to our findings. 

Variation in reported sensitivity of CRP in neonatal 

bacterial infection could be attributed to difference in 

diagnostic criteria labeled in the different studies and 

the span of infection studied. 

In the present study, confirmed cases of neonatal sepsis 

through blood culture, E.coli (39.0%), klebsiella 

pneumoniae (18.2%) and S. auresus (15.6%) were 

found to be the commonest pathogens involved. It has 

been found earlier by local researchers5,12 that E. coli is 

the most common pathogen involved followed by k. 

pneumoniae. 

In the current study, diagnostic accuracy of CRP was 

found to be 79.4% which means that CRP can be very 

helpful in predicting sepsis in suspected neonates while 

blood culture results are awaiting.  With a high NPV 

82.1%, it can also help immensely in excluding 

neonates having sepsis that could prevent unnecessary 

antibiotic usage and hospital stays.  

This is the 1st study conducted at our center assessing 

the role of CRP as a diagnostic tool for neonatal sepsis 

having blood culture as gold standard. Studies having 

larger sample size, involving multiple health institutes 

and local population will certainly prove helpful 

verifying the results of the current work. 

CONCLUSION 

CRP was found to be a precise indicator of sepsis. In 

neonates who are suspected for sepsis should always be 

tested for CRP which will help in early prediction and 

management of such neonates. CRP is an easy, quick 

and simple test. CRP can be highly helpful in resource 

constraint settings where blood culture is not always 

available. 
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ABSTRACT 

Objective: To find out the anthropometric modification can be useful for gastro-esophageal reflux disease 

symptoms; which parameter should be targeted most? in a tertiary care Hospital at Karachi. 

Study Design: Cross sectional study. 

Place and Duration of Study: This study was conducted at the Department of Gastroenterology, Liaquat National 

Hospital & Medical College, Karachi from February 2009 to March 2010 

Materials and Methods. Relative sitting of patients were included in the study with no co morbid, non-smoker and 

non-alcoholic patients. Questionnaires were got filled from them. Logistics regression of the anthropometric 

measures was computed with the 95% confidence interval. 

Results: Total 2191 participants were included in our study. 1130 patients (51.6%) were male and 1061 (48.4%) 

were females, with mean age of 33.92+12.36 years. GERD symptoms were present in 760 patients (34.7%). GERD 

symptoms were common in patients taking spicy meals (37.2%) and in Urdu speakers (52.5%). 

Conclusion: In conclusion GERD is common in our population and there is significant inverse association of GERD 

with Waist hip ratio and waist height ratio. 

Key Words: Anthropometric modification, Gastroesophageal reflux disease, body mass index 
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INTRODUCTION 

Gastroesophageal reflux disease (GERD) is one of the 

commonly known disorders in upper gastrointestinal 

tract1. GERD has been observed up to an  

increasing extent in Europe as well as United States of 

America2, 3. The symptoms of GERD are the considered 

as the most common symptoms among the 

gastrointestinal symptoms in the regions as mentioned 

earlier with the occurrence of 10-25% as indicated by 

the different population based studies4. The occurrence 

of Gastro esophageal reflux disease< 5% is reported for 

Asia5.  
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The tremendous literature from Iran indicates that same 

rate of prevalence of GERD which have been reported 

for the western countries6,7. DERD can be marked 

among the different symptoms which can be 

categorized into the different categories i.e. typical, 

atypical and esophageal symptoms. Symptoms which 

are having the greater specificity for GERD are known 

as the acid regurgitation and heartburn. When the hard 

symptoms are absent these can permit to conduct the 

presumptive diagnosis and start the empiric therapy. In 

the some situations, more diagnostic testing is required 

for the confirmation of diagnosis and as well as for the 

assessment of probable causes of the symptoms. 

Contributing factors of GERD have been examined in 

the population generally as reported by the various 

studies but some of potential contributing factors have 

indicated the different results8,9. The data from the 

developing and under-developing countries have been 

obtained in the limited amount and few population 

based studies have been conducted which present the 

determinants of GERD10. This study is aimed to 

investigate the contributing factors of Gastro 

esophageal reflux disease (GERD) with the cross-

sectional analysis of standard data from the Golestan 
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Cohort study, a potential unit of around 2290 people at 

Karachi, Pakistan. Data was analyzed on the basis of 

frequency, perceived severity of patient and the time of 

first occurrence of GERD symptoms. 

MATERIALS AND METHODS 

Potential, analytical, cross-sectional and multi-center 

Prospective, cross sectional analytical study was 

conducted from the duration of February 2009 to March 

2010. The population of the study was the respondents 

of age of 18 years and their relatives with age above 18 

years arriving at the outpatient clinic of the various 

section of the tertiary hospital having no history of co 

morbid before such as; diabetes, ischemic heart 

diseases, hypertension, stroke, and renal diseases. The 

respondents were selected randomly by the help of 

chart which is generated by computer, the subjects were 

screened and were also considered as potential for the 

study. The responses were taken from them with their 

consensus. Respondents having the history of acid 

peptic disease, smoking, chronic liver disease, alcohol 

or history of drugs such as Beta-blocker Aspirin, 

NSAIDS or any other drugs within the duration of last 6 

months) or those respondents who were having any of 

the mentioned comorbids were excluded from the 

study. For the conduction this study, the respondents 

were provided with questionnaire i.e. "Ritcher Acid 

Scale"11. The questionnaire was already validated and 

as well as translated in local language for the study 

which was conducted at the department of 

gastroenterology (medicine) in 2005 at Agha Khan 

University Hospital11. 

The questionnaire survey was conducted by the team of 

trained volunteers they explained everything to the 

respondents in the case of any confusion. In the 

designed questionnaire respondents were inquired about 

GERD and screening questions were asked from them 

i.e. presence of retrosternal burning, burning of throat`s 

back, sour / bitter taste, symptoms of GERD after meal, 

simultaneously, they were asked about the symptoms of 

GERD two or more than two times in week. Two or 

more "Yes" for asked questions was interpreted as the 

presence of symptoms of GERD. On the basis of 

presence or absence of gastroesophageal reflux 

symptoms (GERD) the respondents were divided into 

two groups.  

Questionnaire was included with the demographics i.e. 

gender, age, cultural background (the province of 

Pakistan), and qualification (illiterate, 5th, 8th, 10th, 

12th, graduation). The age was categorized into three 

groups in order to observe the relationship of age and 

GERD symptoms: the groups of age were as; a <30 

years, b) 31-50 years and c) > 50 years. The body mass 

index of the respondents was also calculated. 

This study was approved to be conducted by the Ethical 

Board Review Committee of Agha Khan University 

hospital Karachi, Pakistan. All the data i.e. 

demographics and the clinical history were recorded by 

the researcher on already designed questionnaire. The 

responses were taken from the respondents after their 

consensus. Exclusion criteria was strictly followed so 

that the confounding variables could be avoided. 

Statistical analysis: The obtained data was analyzed by 

using the commonly used software i.e. statistical 

package for social sciences (SPSS) version 22. At the 

very first the descriptive statistics was used for the 

analysis. Frequency distribution i.e. count and 

percentage were reported. The whole data was 

presented by using the mean + standard deviation. The 

level of statistical significance of comparison of means 

was investigated by using chi square and t-test and 

Fisher`s exact formula. 5% statistical significance i.e. 

p—value = 0.05 was considered. 

RESULTS 

Total 2297 participants were included in our study. 

1167 patients (50.8%) were male and 1130 (49.2%) 

were females, with mean age of 34.48+12.594 years, as 

shown in Table-1 & Table-2.  

The majority of subjects 1203 (52.4%) included in our 

study were Urdu speakers, 368 (16%) were Punjabi, 

345 (15%) were Sindhi, 270 (11.8%) were Pathan and 

111 (4.8%) were Balochi as shown in table 3.  

Regarding education status in our study, majority of 

patient were 1105 (48.1%) were graduate, 417 (18.2%) 

were illiterate, 332 (14.5%) were intermediate pass and 

443 (19.3%) were middle pass plus matriculation pass, 

as shown in Table-3.  

In our study the mean BMI was 24.1386+4.02156 

kg/m2, the mean Waist hip ratio was 0.90+0.15 cm, the 

mean Waist height ratio was 0.5170+0.07027 cm and 

the mean waist circumference ratio was 84.9+10.95 cm 

as shown in table 2.  

Regarding aggravating factors history of fried meal was 

observed in 767 patients (33.4%), spicy meal 881 

(38.4%), cold drink in 168 (7.3%) and history of 

chocolate was seen in 83 patients (3.6%), as shown in 

Table-5.  

Regarding GERD symptoms, uncomfortable feeling 

behind breast bone moving upward were observed in 

1008 (43.9%) patients, burning back of throat in 567 

(24.7%), bitter taste in mouth in 607 (26.4%), 

symptoms after meal in 921 (40.1%), as shown in 

Table-4 

Two are more time GERD symptoms per week were 

observed in 507 patients (22.1%), temporary relief with 

medicine was observed in 554 (24.1%), as shown in 

Table-4.  

In our study GERD symptoms were present in 822 

patients (35.8%), as shown in Table-1 

GERD symptoms were more common in graduates and 

in Urdu speakers and patients taking spicy meals. 

GERD is significantly associated with Waist hip ratio 

(p-value 0.001) and waist height ratio (p-value 0.001).  
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Table No.1:Frequency Distribution of total number 

of study participants and gender  
Total number of 

study participants 
Frequency (n) Percentage (%) 

GERD present 822 35.8% 

GERD not present 1475 64.2% 

Gender: Male 1167 50.8% 

Female 1130 49.2% 

Table No.2: Frequency Distribution of Age, Bmi, 

Waist Hip Ratio, Waist Height Ratio and Waist 

Circumference 

Variables Min. Max. Mean+SD 

Age years 18 74 34.48+12.594 

Bmi 18 48.40 24.1386+4.02156 

Waist hip ratio 0.67 3.95 0.90+0.15 

Waist height ratio 0.36 1.34 0.5170+0.07027 

Waist 

circumference 

ratio 

56 140 84.9+10.95 

Table No.3: Frequency Distribution of Ethnicity, 

Education Level and Occupation 
Ethnicity  Frequency (n) Percentage (%) 

Punjab 368 16% 

Sindh 345 15% 

Kpk 270 11.8% 

Urdu speaking 1203 52.4% 

Balochistan 111 4.8% 

Education level 

Graduate 1105 48.1% 

Inter pass 332 14.5% 

Middle pass + 

matriculation 
443 19.3% 

Illitrate 417 18.2% 

Table  No.4: Frequency Distribution of Frequency of 

Gerd Symptoms  

Uncomfortable 

feeling behind the 

sternum 

Frequency (n) 
Percentage 

(%) 

Yes 1008 43.9% 

No 1289 56.1% 

Burning back of throat 

Yes 567 24.7% 

No 1730 75.3% 

Bitter taste of mouth 

Yes 607 26.4% 

No 1690 73.6% 

Symptoms after meal 

Yes 921 40.1% 

No 1376 59.9% 

Two or more times gerd symptoms/week 

Yes 507 22.1% 

No 1790 77.9% 

Temperory Relief With Proton Pump Inhabitor And 

H2 Receptor Blocker  

Yes 554 24.1% 

No 1743 75.9% 

Table No.5: Frequency Distribution of Aggregating 

Factors 

Aggregating factors 

Fried meal frequency (n) percentage(%) 

Yes 767 33.4% 

No 1530 66.6% 

Spicy meal 

Yes 881 38.4% 

No 1416 61.6% 

Cold drink  

Yes 168 7.3% 

No 2129 92.7% 

Choclate 

Yes 83 3.6% 

No 2214 96.4% 

Table No.6: Frequency Distribution of Gerd 

 Univariate analysis 
Multivariate 

analysis 

BMI 
Confidence 

interval(Ci) 

P-

value 

Confidence 

interval(Ci) 

P-

value 

18-23 1  1  

23-25 
1.25(0.99-

1.56) 
0.051 

1.11(0.88-

1.4) 
0.39 

>25 
1.70(1.38-

2.09) 
0.001 

1.15(0.88-

1.51) 
0.32 

Waist Circumference  

<90 cm 1  1  

91-100 cm 
1.24(0.97-

1.60) 
0.09 

0.74(0.55-

1.01) 
0.06 

> 101 
1.90(1.41-

2.54) 
0.001 

0.91(0.58-

1.42) 
0.66 

Waist Hip Ratio  

<0.90 1  1  

0.91-1.00 
1.47(1.22-

1.77) 
0.001 

1.38(1.14-

1.68) 
0.001 

>1.01 
2.35(1.71-

3.80) 
0.001 

2.15(1.42-

3.25) 
0.001 

Waist Height Ratio 

<0.50 1  1  

0.51-0.6 
1.67(1.38-

2.02) 
0.001 

1.59(1.24-

2.02) 
0.001 

>0.61 
2.16(1.63-

2.87) 
0.001 

2.06(1.30-

3.27) 
0.002 

DISCUSSION 

GERD disease is an unremitting disease of multi-

factorial etiology in which genetic and environmental 

factors keep pivotal; role. It was shown in global 

studies that different anthropometric events were 

applied for GERD, that included Hip Circumference 

Grips, BMI, waist circumference grips and other 

multiple factors were concerned with GERD as like 

education level, society. In most but not in all studies12 

positive relation between GERD and age have been 

kept under consideration. The relationship between 

GERD symptoms and gender are mixed in present 

evidences. But in most of the studies this association 

has not been shown13. In our study GERD symptoms 
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were present in 35.8% patients as compare to 18.1% 

prevalence of GERD symptoms was found in the study 

among those respondents who were doing job. One 

previously conducted study indicated the relation 

between GERD symptoms and the socioeconomic 

status of the other populations14.  

It is also indicated such relation even after the 

adjustments for certain other causes of GERD. In our 

study GERD symptoms were common in graduates 

which is similar to one previous study showing the 

prevalence of the GERD symptoms was greater in the 

respondents having higher educational level; it was 

34.1% in the graduate respondents. The association of 

both was highlighted as the inverse association; 

especially for those respondents with lower educational 

level; because education is often started and finished in 

early age before the initiation of GERD16. 

The prevalence of GERD symptoms was greater i.e. 

23% in the respondents with body mass index (BMI) 

i.e. 23-27.4 kg/m2. Those Respondents having 

overweight and normal BMI, GERD was commonly 

found. Many previously conducted studies have 

indicated the relationship between GERD symptoms 

and higher level of BMI17. In this association, central 

deposit seemed as more important factor as compared 

to overall obesity18. The relation between the obesity 

and GERD is considered as the causal i.e. exposure-

response which have been indicated in the various 

studies17. 

Increased inner abdominal pressure probably come in 

the explanation of relationship of GERD with body 

mass index (BMI) and especially central obesity19,20. 

Although, other mechanisms are also seemed to be 

there which contribute in this relationship i.e. lower 

pressure of esophageal sphincter in fat individuals20. 

Exposure of esophageal acid has been positively 

correlated with body mass index (BMI) in any case20 

and as well as waist circumference21. The clear 

relationship of GERD and fatness has been indicated in 

the western countries22. But in this study the 

relationship between obesity and GERD was not found. 

Inconsistent results have been concluded from the 

population based studies of China on the relationship 

between GERD and BMI23. The association of GERD 

and abdominal fatness was assessed in the study 

conducted by Chen et al; but no significant relationship 

between central obesity and reflux symptoms was 

found24. 

In our study GERD symptoms were seen more in males 

(20.5%) as compared to females (15.2%), observed 

more commonly  (17.6%) in age group of 31-50 years. 

The association of high BMI and central obesity in 

women were reported to be associated with symptoms 

of GERD in the study conducted by Islami et al15. 

Whereas, in men daily symptoms were associated with 

the central obesity: but the significant association of 

BMI, waist to hip ratio was not found. The previous 

literature did not highlighted any difference regarding 

the relationship of GERD and obesity in terms of 

gender20. Variation in the results is not clear but some 

speculations explained the risk factors which probably 

be common in men by which they may minimize the 

apparent effect of fatness. 

This study found the significant inverse association 

between GERD symptoms with waist hip ration and 

waist height ratio. More longitudinal studies on this 

issue are required to be conducted. 

Study Strength and limitation: 

Greater number of questionnaire samples was collected 

from the respondents which contained the detailed 

information of the symptoms of GERD and the other 

contributing factors are counted to be the strengths of 

this study. Lack of the data regarding the endoscopic 

and histological damage related with GERD was 

considered as the limitation of the study. Although, 

GERD as the clinical diagnosis in most of the instances 

particularly in the setting of primary care and its 

symptoms are considered as the common cause of 

discomfort level irrespective of the presence and 

absence of histological and endoscopic outcomes; 

Investigation of sources of GERD has indicated the 

clinical implication. 

CONCLUSION 

In conclusion GERD is common in our population and 

there is significant inverse association of GERD with 

Waist hip ratio and waist height ratio. GERD symptoms 

were common in Urdu speakers, graduates and patients 

who were taking spicy meals. 
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ABSTRACT 

Objective: To compare the perceived factors influencing the idealized body image among medical and non-medical 

students in Peshawar 

Study Design: Cross sectional study 

Place and Duration of Study: This study was conducted at the two Universities and a Medical College in Peshawar 

August 2018 to October 2018. 

Materials and Methods: Using Convenient sampling techniques, a total of 422 of medical and non-medical 

students were approached to be part of the study. The students during their break time were requested to take part in 

the study. Data Collection was based on indigenous questionnaire, coded and entered into SPSS version 20 and 

analyzed for descriptive statistics.   

Results: Result of the study indicated that out of 422 students 50.7% were non-medical and 49.3% were medical. 

Most of them were very conscious about their body image. Regarding body weight, 133(63.9%) of medical students 

perceived that they have normal body weight as compare to 120 (56.1%) non-medical students. However 43(20.1%) 

of non-medical student considered themselves as underweight as compared to 17(8.2%) of medical students which 

shows a significant difference (p=0.002). Student, regardless of their field of studyoften compared themselves with 

one or another perceived idealized person for body image. However, most (82.2% medical and 87.4% non-medical) 

of them were satisfied with their body image. There was no significant (p.0.05) difference regarding factors 

influencing the perceptions of medical and non-medical students about body image. Nearly 26% of the students 

were of the view that representation of females in media is a healthy trend which needs to be followed.In 

relationship to body weight and self-esteem, 30(14.4%) and 42(19.6%) of medical and non-medical students 

respectively were of the views that body weight has negatively affected their self-esteem indicating that students 

have similar impression regardless of their field of study (p=0.29). 

Conclusion: There is no significant difference in the perceptions of medical and non-medical students regarding 

idealized body image and its associated influencing factors, however, in comparison to medical students, a greater 

proportion of non-medical students of students considered themselvesas underweight. 

Key Words: Idealized body image, body weight, Perception, self-esteem, Depression 
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INTRODUCTION 

Body image is an important aspect of self-

representation and self-evaluation throughout the life. 

The imagination about own body is one of 

multidimensional assembling of satisfaction levels  
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regarding general appearance, shape and size.1 It 

become more important when youngster perceive defect 

in their appearance as it also affect the behavior of the 

individual.2 The satisfaction level of the individual is 

more linked with subjective meaning of their 

appearance as compared to objective reality.3 On other 

hand self-perceptions about body weight acts as 

indicator for nutrition status, thus one can plan to 

maintain the ideal body weight accordingly.4 The 

students are more conscious about their body image 

therefore their satisfaction level also varies. The 

medical students especially female have different 

perception about ideal body image.5 A study conducted 

among female students in Mangalore, India where, 

25(17%) were undernourished and 11(7.5%) were 

overweight respectively. Regarding the satisfaction 

98(66.7%) of them were satisfied with their image and 

30 (20.4 %) were not satisfied and wanted to reduce 

weight. Although they had normal BMI, but still 

Original Article Factors Influencing the Idealized 
Body Image Among Students 
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42(28.6%) of students were skipping their 

meal.6Another study conducted in Saudi Arabia where 

60.1% of students had shown dissatisfaction with their 

body image. In same area study on medical students 

shown that only 26.4% medical students are satisfied 

with their body image. Among medical students 18.6% 

perceived that they are too much lean.7 In India more 

than 50% of the female students are dissatisfied with 

their body image. Most of dissatisfied female students 

belongs to urban area as compared to those belonged to 

rural area (p<0.001).8 There was no positive association 

between BMI and satisfaction with body image. Media 

hasvital influential role to change the perception of the 

individual regarding body image. A study from 

Pakistan revealed that media  has an overall negative 

effect on individuals' body image.9It is highlighted that 

person‟s perceived appearance, feelings related to their 

physical features and contribution to the relationships 

with others were the main aspects which influences a 

person‟s body image. Having negative perception about 

own body image among medical profession, could have 

negative impact on health services to the patients. This 

could influence the overall performance of individual 

especially among students and working individuals. It is 

also proven that cultural differences play a significant 

role in deciding the „ideal‟ body appearance. Perception 

of young adolescence is mostly based on personal 

interpretation and it varies from person to person and 

this perception is influenced by variety of factors. This 

study aimed to know Factors influencing perceptions of 

undergraduate students about idealized body image. 

MATERIALS AND METHODS 

This was a cross-sectional study conducted among 

medical and non-medical students. Using convenient 

sampling the students from Sarhad University, 

Peshawar University and Khyber Medical College were 

requested to take part in the study. Using the W.H.O 

software for sample size calculation, the sample size 

came to be 422 assuming the confidence level (95%) 

anticipated population proportion8 of (p=0.52), study 

power (d=95%) and 10% loss of follow-up. Data were 

collected on a self-administered questionnaire. After 

coding the variables data was entered and analyzed 

using SPSS version 20 and presented in terms of mean, 

standard deviation, frequencies and percentages. 

RESULTS 

A total of 422 students (mean age21.42 ± 1.68 

years)out of whom 214(50.7%) were non-medical 

student and 208(49.3%) were medical students. Among 

medical students, 52(25.0%) shown extreme 

consciousness about your physical appearance as 

compare to 74 (34.6%) of non-medical students 

(p=0.07). 

Regarding body weight, 133(63.9%) of medical 

students perceived that they have normal body weight 

as compare to 120 (56.1%) non-medical students. 

however 43(20.1%) of non-medical student considered 

themselves as underweight as compared to 17(8.2%) of 

medical students which has shown a significant 

difference (p=0.002). Among Medical students 

58(27.9%) perceived that they were overweight as 

compare to 51(23.8%) of non-medical students. Nearly 

2/5th of the students from both groups compared 

themselves with perceived idealized person for body 

image whereas 42(20.2%) and 58(27.1%) of medical 

and non-medical students respectively compared 

themselves with others. However most (82.2% medical 

and 87.4% non-medical) of the students were happy 

with their body image 

 
Figure No.1: Comparing the medical and non 

medical student’s concerns about their physical 

appearance (p=0.07) 

Table No.1: Student’s intentions about their body 

image  

Variables 
Medical 

Students 

Non-

Medical 

Students 

P-

Value 

Students perception about their body weight  

Normal 133(63.9%) 120 (56.1%) 

0.002 Underweight 17(8.2%) 43 (20.1%) 

Overweight 58(27.9%) 51(23.8%) 

Comparing themselves with perceived 

idealized person for body image 
 

Yes 85(40.9%) 84 (39.3%) 
0.40 

No 123(59.1%) 130 (60.7%) 

Comparing themselves with others and "come up 

short"? 

Yes 42(20.2%) 58(27.1%) 
0.90 

No 166(79.8%) 156(72.9%) 

Status of happiness with their body looks 

Yes 171(82.2%) 187 

(87.4%) 0.08 

No 37(17.8%) 27(12.6%) 

 

Regarding the factors influencing perception about 

body image, 82(38.3%) of non-medical students 

reported that they feel insecure around the people as 

compared to 93(44.7%) medical students, whereas an 

equal number 45(21.0%) of both groups of the student 

reported that their perception about body image is 

influenced by Peer pressure.  Feeling embarrassed was 
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the least influencing factors while other factors 

accounted for 65(30.4%) and 44(21.2%) among non-

medical and medical respectively. When they were 

asked whether, they compared their body weight with 

others, 25(11.7%); 21(10.1%) of both non-medical and 

medical students did compare with frequency 

of65(30.4%) and 68(32.7%) said some time they 

compared their body image. (See figure 3)  

 
Figure No.2: Factors influencing the perceptions 

about body image 

Table No.2: Status of Student’s satisfaction to their 

body image and role of media in changing the 

perception 

Variables  

Responses 

P-

Val

ue 
Yes No 

I don't 

know/ 

Not 

concerne

d 

Do you think media's representation of females is a healthy 

image to follow 

Non-

Medical 

students 

56 

(26.2

% 

106 

(49.5%) 

52 

(24.3%) 

0.5

8 

Medical 

students 

55 

(26.4

%) 

94 

(45.2%) 

59(28.4%

) 

Have you ever felt depressed or upset in any way about your 

body? 

Non-

Medical 

students 

81 

(37.9

%) 

114(53.3

%) 

19 

(8.9%) 

015 

Medical 

students 

71(34.

1%) 

106(51.0

%) 

31 

(14.9%) 

Do you think that reduction in body weight would boost your 

self-confidence? 

Non-

Medical 

students 

76(35.

5%) 

84 

(39.3%) 

54 

(25.2%) 

0.9

0 

Medical 

students 

95(45.

7%) 

54 

(26.0%) 

59 

(28.4%) 

 

Only 26% of each groups of the students agreed that 

“media's representation of females is a healthy image to 

be follow” however 106(49.5%) of non-medical and 

94(45.2%) of medical students did not agree with this 

statement. Similarly 71(34.1%) and 81(37.9%) and of 

medical and non-medical students felt depressed or 

upset in any way about their body indicating that they 

were not satisfied with their body image. Furthermore 

76 (35.5%) and 95(45.7%) of both group of the student 

were of the view that reduction in body weight would 

boost their self-confidence. There was no significant 

difference among the study groups (p=0.90) 

Relationship of body weight and self-steam was asked 

from the students. The result revealed that an equal 

proportion 42(19.6%) of nonmedical and 30(14.4%) on 

Medical students were of the views that body weight 

has negatively affected their self-esteem, but most of 

them were uncertain about the effect. The perceptions 

of students in this regards did not vary significantly 

(p=0.29) 

 
Figure No. 3: Intension of students to compare their 

body weight with others 

 

 

Figure No.4:Perceptions of students regarding affect 

of body weight on self-esteem 

DISCUSSION 

Students being adolescent represent a pivotal stage in 

the development of positive or negative body image.2 10-

12It becomes more vital in case of medical students 

especially for female students, because they interact 

with patients of various personalities where their own 

self-esteem may play a vital role in communication and 

treatment of the patients.13The consequences of having 

negative perceptions about body image can lead to 

physical and psychological implications.2 14The present 

study aimed to determine the perception of 

undergraduate students regarding idealized body image 

and factors influencing the idealized body image. 

Results of the study indicate that out of 422 students 

(50.7% non-medical and 49.3% medical) a major 

proportions of student were very conscious about their 
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body image. Regarding body weight, 133(63.9%) of 

medical students perceived that they have normal body 

weight as compared to 120 (56.1%) non-medical 

students, However 43(20.1%) of non-medical student 

considered themselves as underweight as compared to 

17(8.2%) of medical students which shows a significant 

difference (p=0.002). However, most (82.2% medical 

and 87.4% non-medical) of them were satisfied with 

their body image. The study results were in consistence 

with other results. A study in India shows that 51.04% 

of medical students were satisfied with their body 

image.5 Similar study from Iran indicates that only 

26.4% of medical students were satisfied with their 

body image, 55% of them perceived self as 

overweight/obese and 18.6% perceived themselves as 

too thin.7Apart from adolescent students, study on nine-

grade students indicates 74.7% satisfaction rate 15, 

reveals that the perception about body image changes 

over time and individual develops more specification 

and determinants for idolized body image and as result 

their satisfaction rate declines. Females are more 

concerns about their body image as compare to 

male.16Result of present study indicates that students, 

regardless of their field compared themselves with 

perceived idealized person or others for body image. 

This finding is well explained by Yoonhyeung Choi. He 

reported that an individual‟s perception about body 

image is influenced by imaginary or comparison with 

idealized third person and this tendency is greater 

among female. 17The comparison tendencies among 

male and female reveals that female are self-critical and 

male are self-hopeful. 18There was no significant 

(p=0.05) difference regarding factors influencing the 

perceptions of medical and non-medical students about 

body image. Nearly 26% of the students were of the 

view that media's representation of females is a healthy 

image to be followed. A positive relationship of body 

image is also reported by other researchers. It is also 

reported that media exposure play an important role in 

personality development, peer pressure and 

development of sense of identity to make the transition 

into anidealized body image.19Results regarding 

relationship of body weight and self-esteem indicates 

that 30(14.4%) and 42(19.6%) of medical and non-

medical students were of the views that body weight 

has negatively affected their self-esteem indicating that 

students have similar impression regardless of their 

field (p=0.29). It is apparent that there is an association 

of bodyweight, physical image and psychological status 

of every individual. Overweight and obesity are indeed 

inversely related to self-esteem but underweight is also 

connected with low self-esteem.20
 

CONCLUSION 

It is concluded that the perceptions about idealized 

body weight among medical and non-medical student 

were significantly varied but they had more or less 

similar impression regarding factors influencing the 

perception of idealized body weight.   
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Spectrum of Medicolegal 

Cases in Physical Injury at Peoples Medical College 

Hospital, Nawabshah, Shaheed Benazirabad, Sindh, 

Pakistan 
Ejaz Ahmed Awan, Pardeep Kumar and Sultan Rajpar 

ABSTRACT 

Objective: The purpose behind this study was to determine the spectrum of medicolegal cases in physical injury at 

Peoples Medical College Hospital, Nawabshah, Shaheed Benazirabad, Sindh, Pakistan. 

Study Design: Prospective / observational study 

Place and Duration of Study: This study was conducted at the at a tertiary care Peoples Medical College Hospital, 

Nawabshah, Shaheed Benazirabad, Sindh, Pakistan from 2014 to 2018.  

Materials and Methods: The study has been conducted through a convenience sampling technique on autopsied 

259 males and females between the periods of six years to observe the frequency and location of physical injury 

leads to death among different age groups. Ethical consent was taken from family member and hospital before doing 

autopsy and use of its findings for study purpose. A structured questionnaire was used to collect the objective 

specific data and we used SPSS version 21 for data entry and analysis. 

Results: Our study has male predominance (95.75%, N = 248) with more autopsied were performed in rural areas 

(66.02, N = 171).More than 77% (N = 202) autopsied persons did not had traumatic bony lesion during examination. 

The most commonly used weapon was hard blunt type 76.47% (N = 39/51) while comparatively less people were 

killed due to firearm injury (17.64%). 

Conclusion: The spectrum of medicolegal cases is quite variable in people presenting at Peoples Medical College 

Hospital, Nawabshah, Shaheed Benazirabad, Sindh, Pakistan in which most of them were killed due to blunt 

weapon. 

Key Words: Autopsy findings, Clinical spectrum, Pakistan 
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INTRODUCTION 

Medicolegal cases are the most important and least 

documented form in the field of medical sciences that is 

why the actual burden and consequences from these 

cases are limited worldwide and very few studies are 

available in developing countries including Pakistan.1,2 

The pattern of injury and causative weapon are well 

studied in developed countries but data is limited in 

Pakistan due to ethical constraints. The importance of 

type of weapon is defined the type of injury occurred in  
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patient is suffered from and died. Firearm injuries cause 

more harm than blunt traumas. 

There could be multiple reasons from which a person 

can be investigated for medico legal cases and these 

differ in developing countries from developed countries 

and from region to region3-5. 

The documented causes of medicolegal cases in 

Pakistan is still unknown but in a study published in 

Pakistan has shown that more than 40% of the 

medicolegal cases are caused by road traffic accident 

while blunt trauma and physical assault were less 

common 32% and 19%, respectively6,7. 

Available data from Pakistan is mostly from the bigger 

cities and comprises of urban population but there is no 

such study has been conducted in peripheral areas of 

Sindh Pakistan through which we can highlight the 

spectrum of medicolegal cases that is why this study 

has been conducted to evaluate the actual burden of 

medicolegal cases in Nawabshah and its surrounding so 

the data can be scientifically available to highlight the 

importance of such cases in peripheral areas of Sindh. 
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MATERIALS AND METHODS 

We have conducted a longitudinal prospective study 

through a cross sectional sampling technique on 

autopsied 259 males and females between the periods 

of four years from 2014 to 2018 in a Tertiary Care 

Hospital of Nawabshah, Peoples Medical College 

Hospital, Nawabshah, Shaheed Benazirabad, Sindh, 

Pakistan.  

Data Collection And Analysis: Data collection for this 

study was started after the consent taken from ethical 

review committee of hospital and also the verbal 

consent was taken from the family member of 

deceased. Data was collected for baseline variables 

such as deceased age & area of residence and cause and 

pattern of death was observed as an outcome variable. 

For both data entry and analyses we have used SPSS 

version 20 and presented in the form of tables and bar 

charts. 

RESULTS 

Among all the 259 autopsies performed mostly the 

autopsied persons were belongs to rural areas (66.02, N 

= 171) and among them most of them were males 

(95.75%, N = 248), shown in table number 1 & 2. 

 
Graph No. 1: Gender wise distribution of study 

subjects (N = 259) 

 
Graph No. 2: Area of Residence of Study 

Participants (N = 259) 

The main objective behind conduction of this study was 

to evaluate the spectrum of medicolegal cases through 

which we can find the burden of causative agent and 

damaged caused to the body and leads them to death. 

Interestingly more than 77% (N = 202) autopsied 

persons did not had traumatic bony lesion during 

examination while only 69% (N = 51) had some 

traumatic bony lesion seen during examination, and 

only 2.31% (N = 6) of the autopsied body showed post-

operative findings during examination. 

Table number 5 shows weapon used to kill the person. 

The most commonly used weapon was hard blunt type 

76.47% (N = 39/51) while 17.64% people were killed 

due to firearm. 

Table No. 1: Clinical Spectrum Of Autopsied Bodies 

(N = 259) 

Clinical  Spectrum Percentage Number 

No evidence of Traumatic 

Bony Lesion 
77.99 202 

Fracture seen in any site of 

a body 
19.69 51 

Post-operative findings  2.31 6 

 

 

Graph No. 3: Type of Weapon Used (N = 51) 

DISCUSSION 

Any case of injury or ailment where some criminality is 

involved is called a Medico Legal Case (MLC). A 

medico legal case is where a person is injured or 

harmed in any way and needs medical attention for it. 

The injury cases suggestive of criminal offense (blunt 

injuries and sharp edged weapons), burn any case of 

injury or ailment where some criminality is involved is 

called a Medico Legal Case (MLC). A medico legal 

case is where a person is injured or harmed in any way 

and needs medical attention for it. The injury cases 

suggestive of criminal offense (blunt injuries and sharp 

edged weapons), burn. Such types of studies in Pakistan 

have not been conducted properly hence the true burden 

is still not known. In our study we have tried to observe 

and evaluate the scientific burden of such types f cases 
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in which the cause of injury leading to death is 

questionable8,9. 

In our study we have observed larger number of 

autopsied persons in which we have observed that most 

of them were males which could be due to people are 

more of them from rural areas and they least likely to 

proceed for autopsies when it comes to females. The 

findings of our study are similar to the findings shown 

in both international and national data published.10,11 

Focusing on the main objective of our study, it has been 

observe that most of the autopsied persons did not had 

any sign of physical injury and seems to be they died 

from natural cause of death but people had filed case 

for autopsy possibly due to high crime rate at their 

particular area and want to rule out the cause of death. 

The published international and national data has in 

favor of our findings12-14. 

The second most common finding of our study was 

presence of bony lesion which lead them to death. Bony 

lesions are the sings of having some assault by weapon 

resulting in a death. The percentage of having bony 

lesion in our study population is rather less than the 

studies published internationally. This could be due to 

improper documentation of assaulted cases in 

Pakistan.15-17. 

The most common weapon used in assaulted autopsied 

peoples was hard blunt type which leads them to death 

while the prevalence of death due to firearm injury was 

less than 18%. This could be due to lack of availability 

of firearm weapons while on the other hands blunt 

materials are easily accessible at rural areas. 

International data has shown firearm injury their major 

cause of death in comparison to hard blunt material18-20. 

CONCLUSION 

The spectrum of medicolegal cases is quite variable in 

people presenting at Peoples Medical College Hospital, 

Nawabshah, Shaheed Benazirabad, Sindh, Pakistan in 

which most of them were killed due to blunt weapon. 

Author’s Contribution: 

Concept & Design of 

Study: 

Ejaz Ahmed Awan 

Drafting: Pardeep Kumar 

Data Analysis: Sultan Rajpar 

Revisiting Critically: Ejaz Ahmed Awan 

Final Approval of version: Ejaz Ahmed Awan 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

 

REFERENCES 

1. Niaz K, Shujah IA. Civilian perspective of firearm 

injuries in Bahawalpur. J Pak Med Assoc 

2013;63(1):20-4. 

2. Yang Q, Zhang C, Hines K, Calder LA. Improved 

hospital safety performance and reduced 

medicolegal risk: an ecological study using 2 

Canadian databases. CMAJ Open 2018;6(4):E561-

E566. 

3. Byrne P, Todd NV. The timing of surgery may 

influence causation in medicolegal cases. Br J 

Neurosurg 2017;31(6):749-50. 

4. Muniraman H, Cascione M, Ramanathan R, 

Nguyen J. Medicolegal cases involving periviable 

births from a major United States legal database. J 

Matern Fetal Neonatal Med 2018;31(15):2043-9. 

5. Jina R, Kotze JM. Improving the recording of 

clinical medicolegal findings in South Africa. S 

Afr Med J 2016;106(9):872-3. 

6. Manzoor MA, Hassan N, Ahmed A. The 

applicability of the Greulich & Pyle Atlas for bone 

age assessment in primary school-going children of 

Karachi, Pakistan. Pak J Med Sci 2014;30(2):409-

11. 

7. Mujtaba G, Shuib L, Raj RG, Rajandram R, Shaikh 

K, Al-Garadi MA. Automatic ICD-10 multi-class 

classification of cause of death from plaintext 

autopsy reports through expert-driven feature 

selection. PLoS One 2017;12(2):e0170242. 

8. Fitzmaurice C, Allen C, Barber RM, Barregard L, 

Bhutta ZA, Brenner H, et al. Global, Regional, and 

National Cancer Incidence, Mortality, Years of 

Life Lost, Years Lived With Disability, and 

Disability-Adjusted Life-years for 32 Cancer 

Groups, 1990 to 2015: A Systematic Analysis for 

the Global Burden of Disease Study. JAMA Oncol 

2017;3(4):524-48. 

9. Mustufa MA, Sheikh MA, Taseer IU, Raza SJ, 

Arshad MS, Akhter T, et al. Trajectory of cause of 

death among brought dead neonates in tertiary care 

public facilities of Pakistan: A multicenter study. 

World J Pediatr 2017;13(1):57-62. 

10. Maixenchs M, Anselmo R, Zielinski-Gutierrez E, 

Odhiambo FO, Akello C, Ondire M, et al. 

Willingness to Know the Cause of Death and 

Hypothetical Acceptability of the Minimally 

Invasive Autopsy in Six Diverse African and Asian 

Settings: A Mixed Methods Socio-Behavioural 

Study. PLoS Med 2016;13(11):e1002172. 

11. Loomba RS, Ahmed MM, Spicer DE, Backer CL, 

Anderson RH. Manifestations of bodily isomerism. 

Cardiovasc Pathol 2016;25(3):173-80. 

12. Kharoshah MA, Hussain SA, Madadin M, Menezes 

RG. Consented Autopsy and the Middle-East. Sci 

Eng Ethics 2017;23(1):321-2. 

13. Kyu HH, Pinho C, Wagner JA, Brown JC, 

Bertozzi-Villa A, Charlson FJ, et al. Global and 

National Burden of Diseases and Injuries Among 

Children and Adolescents Between 1990 and 2013: 

Findings From the Global Burden of Disease 2013 

Study. JAMA Pediatr 2016;170(3):267-87. 



Med. Forum, Vol. 30, No. 8 72 August, 2019 

14. Soofi SB, Ariff S, Khan U, Turab A, Khan GN, 

Habib A, et al. Diagnostic accuracy of WHO 

verbal autopsy tool for ascertaining causes of 

neonatal deaths in the urban setting of Pakistan: a 

hospital-based prospective study. BMC Pediatr 

2015;15:144. 

15. Bassat Q, Ordi J, Vila J, Ismail MR, Carrilho C, 

Lacerda M, et al. Development of a post-mortem 

procedure to reduce the uncertainty regarding 

causes of death in developing countries. Lancet 

Glob Health 2013;1(3):e125-e126. 

16. Mirza FH, Hassan Q, Jajja N. An autopsy-based 

study of death due to road traffic accidents in 

metropolis of Karachi. J Pak Med Assoc 

2013;63(2):156-60. 

17. Mirza FH, Memon AA, Adil SE, Paryar HA. Audit 

of custodial deaths in Karachi--an autopsy-based 

study. J Pak Med Assoc 2012;62(8):752-5. 

18. Nevicka E, Rozboril R, Tazky B, Zavodny I, 

Zdarilek M, Sidlo J. [Multiple firearm injury 

caused with a blank pistol]. Soud Lek 

2017;62(1):8-10. 

19. Myint S, Rerkamnuaychoke B, Peonim V, 

Riengrojpitak S, Worasuwannarak W. Fatal firearm 

injuries in autopsy cases at central Bangkok, 

Thailand: a 10-year retrospective study. J Forensic 

Leg Med 2014;28:5-10. 

20. Singh D, Dewan I, Pandey AN, Tyagi S. Spectrum 

of unnatural fatalities in the Chandigarh zone of 

north-west India--a 25 year autopsy study from a 

tertiary care hospital. J Clin Forensic Med 

2003;10(3):145-52. 

 



Med. Forum, Vol. 30, No. 8 73 August, 2019 

Functional and Radiological 

Outcome with Matti-Russe Grafting in  

Non-Union of Scaphoid 
Muhammad Khalid-ur-Rehman

1
, Rohail Mumtaz

2
, Muhammad Usman Aslam

3
 and Syed 

Wasif Ali Shah
4
 

ABSTRACT 

Objective: To evaluate the functional & radiological outcome in nonunion of scaphoid fractures – fixed with Matti-

Russe grafts. 

Study Design: Prospective Interventional Case Series. 

Place and Duration of Study: This study was conducted at the Ameer-ud-Din Medical College, Lahore/ General 

Hospital, Lahore from June 2015 to June 2018. 

Materials and Methods: A total of 20 patients included having age between 18-50 years with more than 4 months 

old fractures in scaphoid. All the fractures were treated before conservatively. The follow up was carried out at 3 

and 6 months post-operatively. Both radiological evidences and functional assessment carried out and documented 

in Mayo’s wrist score. 

Results: The mean age was 31±8 years with male preponderance. Most of the patients have mean duration of injury 

6±2 months. Almost half of the patients were having avascular necrosis (AVN) of the proximal pole of scaphoid. 

75% of the patients resulted in good radiological healing and Mayo’s Wrist Score (MWS) have value as pre op 

MWS 53 to post op MWS 84 which is statistically significant. 

Conclusion: The results of both functional & Radiological data showed promising outcome with this technique so 

we conclude that Matti-Russe procedure is very effective procedure for nonunion of scaphoid but we recommend 

comparative study of different treatment options. 

Key Words: Matti-Russe technique, Mayo’s Wrist Score (MWS), Avascular Necrosis (AVN), Herbert Screws 
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INTRODUCTION 

Scaphoid fracture is considered the most common 

fracture of the carpal bones. It often occurs with fall on 

outstretched hand with hyperextension of the wrist 

leading to the direct impact on scaphoid bone which 

can be associated with fracture of Ulna or distal 

radius.1,2  
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These fractures are diagnosed with high index of 

suspicious as it is possible that initial x-ray will not 

reveal the fracture and a second set of x-rays are needed 

after 10 days follow up. Sometimes the decision of 

conservative management can lead to nonunion of the 

fracture with or without avascular necrosis of segment 

of the bone. The blood supply of this bone is very 

precarious which makes it prone to avascular necrosis 

especially in waist or proximal pole fractures. Delay in 

diagnosis and management can lead to osteoarthritis of 

the wrist or inter carpal joints.3,4,5 Despite the invention 

& application of new treatment strategies nonunion is 

as high as 10% with or without a vascular necrosis of 

proximal of the pole and can result in humpback 

deformity of the bone itself and later osteoarthritis with 

poor function and quality of life of the patient.6,7 In 

acute settings of less than 4 weeks old fractures of the 

scaphoid, closed or open reduction of the fracture with 

Herbert’s screw fixation is the treatment of choice but 

in the chronic cases the management plan is modified 

with fixation & bone grafting. Different choices of 

grafts are available and used as vascularized bone graft, 

non-vascularized cortical bone graft, corticocancellous 

bone graft and only cancellous bone graft with different 

fixation techniques. In our study we used the Modified  
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Matti-Russe graft with k wire as stabilizing tool. The 

technique was initially presented by Heriman Matt in 

1937 and later modified by Otto-Russe in 1960. Three 

studies6,8,9,10 evaluated the results of Matti-Russe 

technique and found to have promising results in non-

unions of long standing and displaced fractures.11 So it 

is considered that Matti-Russe technique is established 

and well accepted technique in our setting which is 

simple and less expensive, so in our study we apply the 

modified Matti-Russe technique and evaluate 

radiological and functional satisfaction levels in the 

management of such fractures. 

MATERIALS AND METHODS 

This study was carried out in the Department of 

Orthopaedic Surgery at Lahore General Hospital, 

Lahore. The patients were admitted from the outpatient 

clinic between June 2015 to June 2018. We included 

the patients between 18-50 year of age with different 

modes of trauma leading to scaphoid fractures. The 

most of the patients were treated conservatively. The 

patients with open fractures, infections, previous 

shoulder surgery, poly trauma and patients having 

proven scapho-lunate dislocations were excluded from 

the study. The evaluation of such patients was 

performed clinically along with radiological 

investigations like X-rays & MRI of the wrist to rule 

out the avascular necrosis (AVN) of any of the fracture 

fragment. In all the patients modified Matti-Russe 

procedure with volar approach was carried out, the 

fracture fragments were identified and both proximal 

and distal portions of bones excavated by removing 

fibrous tissue from fracture site. The gap is filled with 

cortico-cancellous graft taken from the distal radius 

fracture is compressed and held with pointed reduction 

clamp and k-wire is inserted from dorsal to volar side 

percutaneously.  

The reduction was confirmed in 3 dimensional views 

under c-arm and thumb spica cast was applied. The 

definition of union in scaphoid fracture is non-tender 

snuff box and radiological trabecular crossing of the 

fracture lines. The considered mean time of union is 

between 9-12 weeks.3,12 So we evaluated our cases at 

03 months and 06 months post operatively. The k-wires 

were removed at 12 weeks with also removal of spica 

cast. At both follow up the patients were assessed with 

pain recognition, return to regular employment, range 

of movements. The grip strength was measured by 

asking the patients to squeeze the index finger of the 

examiner (Figure 1).  

RESULTS 

The mean age was 31±8 years with male 

preponderance. Most of the patients have mean duration 

of injury 6±2 months. The mode of injury was 

distributed in sports, RTA and fall at home which was 

quite common in female patients. Almost half of the 

patients were having avascular necrosis (AVN) of the 

proximal pole of scaphoid which was diagnosed and 

confirmed on MRI. 75% of the patients resulted in good 

radiological healing and Mayo’s Wrist score (MWS) 

have value as preoperative MWS 53 to postoperative 

MWS 84 which is statistically significant. Rest of 25% 

of the cases the union was delayed and only in 2 of the 

cases the nonunion was established at 6 months, one 

case was re-operated and found to have subclinical 

infection and debridement was performed and in 2nd 

case re-fixation was performed with another bone graft. 

We observed in one of our patient the limitation of 

radial deviation but rest of the movements were 

satisfactory. 

 
Figure No.1: A. Nonunion scaphoid  B. Union after 

Matti-Russe graft 

 

 
Figure No.2: Age distribution of patients. 

 

Figure 2: Sex distribution 
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Figure No.3: Sex distribution 

Table No.1: Comparison preoperative & 

postoperative Mayo’s wrist score 

Preoperative Mayo’s 

wrist score 

Postoperative Mayo’s 

wrist score 

Mean ± SD Mean ± SD 

52.90±4.90 84.20±9.05 

P value <0.05 



Med. Forum, Vol. 30, No. 8 75 August, 2019 

DISCUSSION 

This study was performed at Lahore General Hospital 

by two surgeons in all the patients of established 

nonunion of the scaphoid bone with or without AVN 

proven on MRI of the wrist. The results of our study are 

quite satisfactory. If we will compare our results with 

the studies of same nature with same procedure, our 

results are both clinically and statistically better. In the 

study of Kolodziej et al13 in which the same procedure 

was performed without stabilization with K wires, the 

nonunion rate found 28%. In study by Bullens et al14 

good to excellent result were observed in all the 

parameters like ROM, hand grip strength and weight 

lifting with longer follow up of 3-5 years. In another 

study different procedures like Herbest screws fixation, 

Matti-Russe technique, Fisk Fermandez technique and 

vascularized bone graft were performed but statistically 

no significant difference was found in bony union & 

rest of the parameters but Matti-Russe procedure was 

found to be cost effective method15 of treatment which 

also suit to our setting. Bertelli et al studied the 

persistence of nonunion with history of 2 years 

nonunion, the patients were treated by vascularized 

bone graft harvested from thumb with pedicle at first 

dorsal metacarpal artery by palmar approach. After one 

year the union rate of about 90% achieved which is 

almost the same as in our study but with this procedure 

the morbidity and dissection was significantly high.16 In 

some of the studies the vascularized bone grafting for 

nonunion and avascular necrosis are considered but the 

graft harvested from medial femoral condyle with union 

rate was the same (88%).17,18 At the cost of more 

morbidity, need for expertise & expensive equipment. It 

is also found no significant difference of the timing of 

the surgery on union of scaphoid fractures so it was 

assumed the union is independent of the age of the 

patient and its duration from the time of injury but 

carpal collapse and osteoarthritis can lead to the poor 

outcome in such fractures. If the patient is having 

nonunion with Pseud arthrosis this Matti-Russe 

technique had statistically significantly better outcome 

(81%). In those patient’s supination & pronation was 

satisfactory but radial deviation and extension is 

impaired. This same finding, we observed in one of our 

patient but even the extension was satisfactory than the 

radial deviation which was clinically poor. 

CONCLUSION 

The results of both functional & Radiological data 

showed promising outcome with this technique so we 

conclude that Matti-Russe procedure is very effective 

procedure for nonunion of scaphoid but we recommend 

comparative study of different treatment options. 
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ABSTRACT 

Objective: To determine the frequency of metabolic syndrome (MS) in patients with acute ST segment elevation 

myocardial infarction (STEMI). 

Study Design: Cross-Sectional study. 

Place and Duration of Study: This study was conducted at the Department of Cardiology, Bahawal Victoria 

Hospital (BVH), Bahawalpur from March 2018 to tAugust 2018. 

Materials and Methods: A total of 380 patients, in the age range of 30 –70 years with Acute STEMI were included 

in the study. Only the patients fulfilling the inclusion criteria were included in the study. In this study, five 

components of MS were assessed after the written consent of the patients using the standard state of the art 

techniques. 

Results: Statistical analysis reveals that patients 47.36% were between 51 to 60 years of age with male to female 

ratio of 2:1. MS was found in 43.42% patients with 42.0% male and 46.15% female patients and incidence were 

increasing with passing years. The mean waist circumference was 89.12±6.43 in males and 93.23±11.65 in females, 

mean serum triglycerides was 146.11±27.77 in males and 148.66±28.54 in females, mean serum HDL Cholesterol 

was 41.17±6.32 in males and 50.94±4.55 in females, mean systolic blood pressure was 130±10 in males and 120±10 

in females and mean diastolic blood pressure was 90±5 in males and 80±10 in females, mean fasting blood sugar 

was 114.11±15.76 in males and 108.56±20.43 in females. 

Conclusion: This study concludes that there is a high frequency of metabolic syndrome (MS) in acute STEMI 

patients in our population with hypertension and diabetes mellitus as the major components of MS. 

Key Words: Cardiovascular diseases (CVD), Myocardial Infarction (MI), Metabolic Syndrome (MS).   
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INTRODUCTION 

Cardiovascular diseases (CVD) are one of the 

prominent cause of demise in the world, especially in 

industrialized countries.1Among the cardiovascular 

diseases, Ischemic heart disease (IHD) is the most 

predominantexpression including silent ischemia (SI), 

acute coronary syndromes (ACS), and stable angina 

pectoris (SAP).2 

IHD results due to the reduced flow of the blood in the 

arteries of the heart. The reduced blood flow is caused 

by the deposition of plaque in the arteries of the heart. 
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The reduction of the blood flow results in reduced 

oxygen flow to the heart muscles. The current CVD 

models focus on the interventions through angiographic 

results which are supportive in finding CVD prognosis 

and progression. The literature review reveals that the 

threat of MI is approximately completely based on the 

modifiable CV risk factors like psychosocial stress, 

smoking, dyslipidemia, HTN, DM, and poor diet.6-9 

Most of the above mentioned factors are caused by the 

Metabolic Syndrome (MS).  

Definition of the MS is based on obesity and any two of 

the following: ―raised triglycerides, reduced HDL 

cholesterol, raised blood pressure, and raised fasting 

plasma glucose (FPG > 100mg/dl (5.6 mmol/L), or 

previously diagnosed type 2 diabetes‖10.  

The mechanisms of the MS are very complex and 

therefore the pathophysiology of the MS is highly 

complex and is not completely known yet. However, 

the most common contributing factors are age, obesity, 

sedentary habits, and resistance to insulin. According to 

some authors, stress may also be another important 

contributing factor. The other important factors 

reported in the literature are weight, genetics,10,11 

endocrine disorders and lifestyle.12 

Original Article Metabolic 

Syndrome in 

Acute ST 

Segment 

Elevation MI 
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MS stimulates coronary heart disease (CHD)by raising 

the levels of the thrombogenicity due to increase in 

adipokine and plasminogen activator type 1 levels.12-

16MS is composed of a number of modifiable disorder, 

therefore, controlling the modification of these 

disorders will help in improving the morbidity and 

mortality. As MS has racial and ethnic variation,17,18 

and secondly the local and the international studies 

were done on the same topic included both STEMI and 

NSTEMI and no stratification was done hence there is 

still no clarity. Therefore, this research was aimed to 

evaluate the frequency of MS in patients presenting 

with acute STEMI, so that a policy could be designed to 

raise public awareness to modify these factors and 

improve the mortality and morbidity of community. 

MATERIALS AND METHODS 

The presented study is a cross-sectional study which is 

conducted at the Department of Cardiology, Cardiac 

Complex, Bahawalpur from the 1stMarch 2018 to the 

31st August 2018.The aim of the underlying research 

was to explore the frequency of MS in patients with 

acute STEMI. In this study sample size, comprised of 

total 380 cases which was determined on the basis 95% 

confidence level, and limiting the margin of error to the 

5%. The expected prevalence of MS was taken as 60%. 

The used sampling technique is ―Non-probability 

consecutive sampling‖. Acute STEMI was defined 

as“ST segment elevation of >1mm in limb leads and 

>2mm in precardial leads‖. 

The criteria provided for the definition of the MS 

and/or insulin resistance syndrome (IRS) according to 

the international standards3-7is applied in this study. 

The criteria for including or excluding the patients in 

the study are presented below: 

Inclusion Criteria: 

1. All patients who will be diagnosed on admission as 

Acute ST segment elevation Myocardial infarction 

(as per operational definitions).  

2. Age limits for both genders are 30 to 70 years. 

Exclusion Criteria: 

1. Patients of chronic renal failure and cirrhosis of the 

liver 

2. Hemodynamically unstable patient/Systolic blood 

pressure<90 mmHg. 

3. Cushing’s disease. 

4. Previous history of ischemic heart disease 

5. Failure to get informed consent about study 

6. Pregnant females 

The total number of 380 patients with acute STEMI 

was selected based on the mentioned criteria. The basic 

information which includes name, age, gender and 

address were recorded of every patient using the first 

part of the prescribed form along with a written consent 

of the patient to be included in the study.In the second 

part of the prescribed form, all the variable of the study 

were recorded. In the first step of measurement of the 

data,five components of MS were measured using the 

standard techniques.  

Results were statistically analyzed using the state of the 

art statistical analysis tool ―SPSS v16.0‖. Results are 

presented as mean value and deviation from the mean 

value i.e. standard deviation for quantitative variables 

whereas the qualitative variables are presented in the 

form of percentages. Stratifications were applied to 

control the impact of modifiers like age and gender. 

The Chi-square test is applied after the stratification to 

compute the impacts on the results. In this research, a p-

valueis significant if ≤ 0.05. 

RESULTS 

Statistical analysis of the results is presented in the 

tables I-6. In this study, the patient’s age ranges from 

30 to 70 years where the mean value of age is 53.87 ± 

10.42 years. The analysis shows that a 47.36% patients 

age ranges 51 – 60 years which is also presented in 

Table I. Among the 380 patients, 65.79% were male 

and only 34.21% were females which resulted in a  

ratio of 

Table No.1: Age Distribution According to Gender 

(n=380) 

 

Age Groups 

(years) 

Male Female Total 
N
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30-40 16 4.21 09 2.37 25 6.58 

41-50 54 14.21 31 8.16 85 22.37 

51-60 115 30.26 65 17.10 180 47.36 

61-70 65 17.11 25 6.58 90 23.69 

Total 250 65.79 130 34.21 380 100.0 

Table No.2: Frequency of Individual Components of 

Metabolic Syndrome in Myocardial Infarction Patients 

(n=380) 

 

Component 

Male 

(n=250) 

Female 

(n=130) 

Total 

(n=380) 

No. %age No. %age No. %age 

Central 

Obesity 
141 56.4 75 57.69 216 56.84 

Raised 

Triglycerides 
85 34.0 50 38.46 135 35.53 

Reduced HDL 

Cholesterol 
100 40.0 55 42.31 155 40.79 

Raised Blood 

Pressure 
122 48.8 40 30.77 162 42.63 

Raised Fasting 

Plasma 

Glucose 

110 44.0 60 46.15 170 44.74 
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Table No.3: Descriptive Statistics for Different Variables 

 Male (n=250) Female 

(n=130) 

Total (n=380) 

Age 

(years) 
53.67±10.09 55.39±10.76 53.87±10.42 

Waist 

Circumfe

rence 

(cm) 

89.12±6.43 93.23±11.65 91.10±8.98 

Triglycer

ides 

(mg/dL) 

146.11±27.77 148.66±28.54 147.30±28.10 

HDL 

Choleste

rol 

(mg/dL) 

41.17±6.32 50.94±4.55 45.89±5.25 

Blood 

Pressure 

(mmHg) 

130±10/90±5 120±10/80±10 125±10/85±10 

Fasting 

Glucose 

(mg/dL) 

114.11±15.76 108.56±20.43 111.13±17.89 

Table No.4: Frequency of Metabolic Syndrome in 

Different Age Groups (N=165) 

Age Groups(years) Frequency Percentages 

30-40 02 1.21% 

41-50 22 13.33% 

51-60 81 49.1% 

61-70 60 36.36% 

Total 165 100.0 

Table No.5: %age of Patients with Metabolic Syndrome in 

Acute STEMI for Different Age Groups 

 

Age Group 

(years) 

 

No. of 

patients 

Presence of Metabolic 

abnormality 

No. of 

patients 

%age 

30-40 25 02 8.0 

41-50 85 22 25.88 

51-60 180 81 45.0 

61-70 90 60 66.67 

Table No.6: %age of Patients with Metabolic Syndrome 

According to Gender 

 

Gender 

 

No. of 

patients 

Metabolic Syndrome 

Present Absent 

No. of 

patients 

%age No. of 

Patients 

%age 

Male 250 105 42.0 145 58.0 

Female 130 60 46.15 70 53.85 

Total 380 165 43.42 215 56.58 

 

2:1. MS was found in 165 (43.42%) patients, whereas 

there were no MS in 215 (56.58%) patients. Frequency 

of different components of MS has shown in Table 3. 

The mean waist circumference was 89.12±6.43 in 

males and 93.23±11.65 in females, mean serum 

triglycerides was 146.11±27.77 in males and 

148.66±28.54 in females, mean serum HDL Cholesterol 

was 41.17±6.32 in males and 50.94±4.55 in females, 

mean systolic blood pressure was 130±10 in males and 

120±10 in females and mean diastolic blood pressure 

was 90±5 in males and 80±10 in females, mean fasting 

blood sugar was 114.11±15.76 in males and 

108.56±20.43 in females (Table 4). 

Stratification on age resulted inthe highest MS in the 

age group of 51 – 60 years which are 49.1% followed 

by age group of 61 – 70 years which 36.36%. The age 

groups below 50 years show less MS frequency which 

is 13.33% in the age group of 41 – 50 years and only 

1.21% in the age group of 30 – 40 years. The frequency 

of MS based on the stratification of the age is presented 

in Table 5. The %age of patients with MS in acute 

STEMI with respect to the age groups were shown in 

Table 6. 

DISCUSSION 

Diagnostic criteria of the MS have multiple directions 

due to non-availability of a ―gold standard‖ diagnostic 

test which shows that still there is conceptual 

vagueness, and lack of clarity about pathophysiological 

processes which reflect the underlying ―syndrome‖.  

Many studies have been conducted in the literature 

aiming to study populations which are at high risk for 

CVDlike patients suffering from type 2 diabetes 

mellitus (DM) or hypertension. The results of these 

studies reveals high occurrence of MS ranging from 35 

– 80%.20,21Similar results are reported in a cohort study 

in which more than 50% of patients who showed the 

symptoms of the CVD and underwent elective coronary 

angiography and showed conditions for CVD, also 

satisfied the criteria for MS.22Earlier to this study, 

Yasmin et al studied the frequency of MS in Pakistan 

however that study was based on the23,24NCEPATPIII 

criteria. With the new joint interim statement of IDF 

task force, it was important that the frequency of MS in 

IHD to be reviewed according to the current criteria. 

Therefore, the goal of the research was to determine the 

frequency of MS in patients with acute STEMI.  

The mean age of patients in this study was 53.87 ± 

10.42 years  

which is in accordance with the research conducted by 

the Sandhu GA et al22 and Ashraf T et al25 however 

comparatively higher than the Danciu SC et al8. 

According to the literature acute MI is a more common 

disease of the male as compared to the female. In the 

underlying research, we also found a male high 

proportion as compared to the female where the 

observed ratio was 2:1 which is exactly in line with the 

previous studies8,24,25 

In this study, MS was found in 43.42% patients, 

whereas there was no MS in 56.58% patients which is 

compatible and inline with previously researched in the 

similar area.19,23-26 In this study, 50 patients (30.3%) 

had all components of MS alongwith abdominal 

obesity, and 115 (69.7%) patients had two or three 

components along with abdominal obesity.In a study by 



Med. Forum, Vol. 30, No. 8 80 August, 2019 

Ashraf et al25 25.1% of patients had all components of 

MS along with abdominal obesity while 74.9% of 

patients had two or three components of MS along with 

abdominal obesity. Therefore, it can be acknowledged 

that the frequency of MS is higher in patients with  

acute MI. 

Yasmin et al24 reported the frequency of MS in cases of 

acute MI as 32% in men & 28% women whereas this 

study showed MS in 42.0% male and 46.15% female 

patients and incidence was increasing with passing 

years. Hassanin et al9, Onat A et al26,and Wierzbicki AS 

et al27 reported a similar result for Turkish and UK 

populations respectively.  

In a meta-analysis of comprised of total 21 state of the 

art studies, frequency of the MS was found 23 – 46% 

with different levels of cardiovascular risk factors 

which is also in accordance the results obtained in our 

study.28 

Among the individual components of MS, we have 

found raised fasting blood glucose to be the most 

common component (44.74%), followed by 

hypertension (42.63%). Sandhu GA et al19 has also 

observed raised fasting blood glucose as the most 

common component in his study. This may be due to 

insulin resistance and hyperinsulinemia which is an 

important feature of this syndrome, suggesting that 

insulin itself is atherogenic.19Increased levels of 

triglyceride and decrease value HDL cholesterol were 

as solidinterpreter of vascular events as the presence of 

other components of MS in a potential study of patients 

with coronary artery disease determined by 

angiography.29 In my study, these two factors were also 

observed as major risk factors for acute MI and were 

seen in 35.53% and 40.79% patients respectively. 

Raised serum triglycerides, increased small LDL 

particles and a reduced level of HDL cholesterol (HDL-

C) consist of atherogenic dyslipidemia. Insulin 

resistance is a central patho-physiological process along 

with acquired factors such as excess body fat and 

physical inactivity.30 Effective lifestyle change or if the 

required relevant pharmacological intervention can 

reduce the risk. 

CONCLUSION 

This study concludes that there is a high frequency of 

MS in acute STEMI patients in our population with 

hypertension and diabetes mellitus as the major 

components of MS. MS is a major threat for CVD 

incidence whereas the risk of evolving heart disease in 

the period of 5 – 10 years is twice in comparison to the 

persons without MS. Therefore, timely detection, 

deterrence, and management of the risk factors of the 

MS should is planned in order to reduce the CVD in the 

general population. Therefore, we will recommend that 

there should be public screening and public awareness 

program on national and regional levels to modify these 

factors and improve the mortality and morbidity of the 

community due to heart diseases. 
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ABSTRACT 

Objective: To find out the demographic as well as maternal and obstetrical factors associated with infantile colic. 

Study Design: A case control study. 

Place and Duration of Study: This study was conducted at the Institute of Child Health, Multan, Pakistan and 

Pediatrics Department, Services Hospital, Lahore Pakistan from October 2018 to March 2019. 

Materials and Methods: We enrolled 100 cases and 100 controls from outpatient facilities for this study. Cases 

were considered as babies of both genders who had IC as per Wessel’s criteria and having age less than 3 months. 

Controls were babies attending clinic without colic and who were more than 3 weeks to 3 months of age. 

Demographic, maternal and obstetrical data was recorded and compared between cases and controls. 

Results: Most of the cases with IC, 53 (53.0%) were females, aged 4 to 6 weeks 53 (53.0%) and were having mixed 

feeding 38 (38.0%). Mean age of the cases was recorded as 5.2 weeks in comparison to a mean of 6.2 weeks in 

control group (p < 0.0001). Mean daily sleep duration was recorded to be 9.52 hours vs 13.12 hours in control group 

(p < 0.0001). Crying at night (p = 0.003) was turned out to be a factor significantly associated with IC (p > 0.05). 

Conclusion: IC is a frequent problem in younger infants. Night crying and comparatively less sleep time per day 

was noted babies with IC. Parents handling IC should be motivated and educated about this problem to handle their 

babies in a better way. 

Key Words: Infantile colic, daily sleep, crying at night, younger infants. 
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INTRODUCTION 

Infantile colic (IC) is considered to be a frequent reason 

for parents visiting healthcare facilities. It is estimated 

that about 15 to 40% babies are affected with IC.1 IC 

usually starts from 2nd or 3rd week following birth 

whereas self remit is spontaneous in about 3 to 4 

months.2 Definition of IC is not agreed upon but it 

could be labeled in terms of episodes of unexplained 

crying during first 3 months of life.3 As per Wessel 

criteria, IC is fussy crying lasting more than 3 hours  

per day that spans for more than 3 days a week and  for  
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A minimum of 3 weeks.4 IC is also described as 

behavioral syndrome which is depicted by paroxysmal, 

inconsolable, excessive crying devoid of any 

recognizable reason in an infant that looks healthy in 

the first 3 months of life. 

Etiology of IC is multi-`factorial involving autonomic 

hyper-reactivity, deficiency of progesterone levels and 

events occurring within labour.5,6 Gastrointestinal (GI) 

factors like GI immaturity as well as milk intolerance 

have also been linked with IC. In infants who present 

with distressed crying, less than 5% have underlying 

organic causes.7 

Many treatment options are tried in babies suffering 

with IC but not much evidence is available in the 

literature about the management of IC. Treatment 

options like hypoallergenic formula have been shown to 

be beneficial.8 Pediatricians are dealing with children 

suffering with IC on daily basis while parents are in a 

state of agony seeking solutions. This study was 

planned to be a multi-centric involving Institute of The 

Child Health Multan and Services Hospital, Lahore, 

Pakistan. Both these institutes are leading children 

healthcare facilities and our aim was to find out the 

demographic as well as maternal and obstetrical factors 

associated with IC. Findings of this study will further 

add to what little literature is available addressing IC in 

Pakistan. 
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MATERIALS AND METHODS 

This case control study was conducted at Department of 

Pediatrics, The Institute of Child Health, Multan, 

Pakistan and Pediatrics Department, Services Hospital, 

Lahore Pakistan from October 2018 to March 2019. 

Both study centers are tertiary care hospitals and 

considered to be the major referral centers in their 

respective cities. We enrolled 100 cases and 100 

controls (50 cases and 50 controls from each center) 

from outpatient facilities for this study. Cases were 

considered children of both genders who had IC as per 

Wessel’s criteria4 and having age less than 3 months. 

Children having any other serious chronic illness or 

disease were excluded. Babies with other recognizable 

causes of colic pain including otitis media, meningitis 

or napkin dermatitis were also not enrolled. Controls 

were babies attending clinic without colic and who 

were aged over 3 weeks up to 3 months. 

A self designed questionnaire was utilized to 

accumulate demographic, maternal, obstetrical and 

medical data from parents or guardians of all the 

enrolled children. Ethical clearance for this study was 

sought from respective institutes and informed consent 

was taken from parents or guardians of the enrolled 

babies. 

SPSS verison 21.0 was used to data handling and 

analysis. Demographic, maternal and obstetrical factors 

were compared between study groups. T test was 

employed to compare quantitative data like age and 

duration of sleep while chi square test was applied to 

compare qualitative variables. P value less than or equal 

to 0.05 was considered as statically significant. 

RESULTS 

Most of the cases with IC, 53 (53.0%) were females, 

aged 4 to 6 weeks 53 (53.0%) and were having mixed 

feeding 38 (38.0%). Amongst cases with IC, maximum 

crying was noted during the whole day and night, in 32 

(32.0%) and 53 (53.0%) respectively. Family history of 

GI disease was noted in 24 (24.0%) cases. Mode of 

delivery was cesarean section (CS) in most of the cases, 

58 (58.0%). Gestational age for mothers was noted as 

37 to 42 weeks in most, 74 (74.0%) cases. Most of the 

cases had birth weight between 2.5 to 4 kg, 83 (83.0%). 

Maternal age was noted between 20 to 35 years, in 69 

(69.0%) cases. Diabetes Mellitus during pregnancy was 

noted in mothers of 11 (11.0%) cases. 

Mean age of the cases was recorded as 5.2 weeks with a 

standard deviation of 0.54 weeks in comparison to a 

mean of 6.2 weeks with a standard deviation of 0.63 

weeks in controls (p < 0.0001). Mean daily sleep 

duration was recorded to be 9.52 hours with standard 

deviation of 2.37 hours per day in cases as in 

comparison to a mean of 13.12 hours with standard 

deviation of 2.51 hours in comparison to controls (p < 

0.0001). 

Table No.1: Characteristics of Cases and Controls 
Study variable Cases 

(n=100) 

Controls 

(n=100) 

P 

Value 

Gender Male 47 

(47.0%) 

52 

(52.0%) 

0.479 

Female 53 

(53.0%) 

48 

(48.0%) 

Age 

(weeks) 

4-6 53 

(53.0%) 

46 

(46.0%) 

0.547 

7-9 23 

(23.0%) 

29 

(29.0%) 

>9 24 

(24.0%) 

25 

(25.0%) 

Feeding 

Types 

Breast 

Feed 

24 

(24.0%) 

26 

(26.0%) 

0.053 

Bottle 

Feed 

27 

(27.0%) 

14 

(14.0%) 

Mixed 

Feed 

38 

(38.0%) 

47 

(47.0%) 

Lactose 

Free Feed 

8 (8.0%) 13 

(13.0%) 

Anti-colic 

Feed 

3 (3.0%) 0 (0%) 

Maximum 

Crying 

Day 15 

(15.0%) 

35 

(35.0%) 

0.003 

Night 32 

(32.0%) 

20 

(20.0%) 

Whole 

Day 

53 

(53.0%) 

45 

(45.0%) 

Family 

History of 

GI Disease 

Yes 24 

(24.0%) 

29 

(29.0%) 

0.423 

No 76 

(76.0%) 

71 

(71.0%) 

Diabetes 

Mellitus 

during 

Pregnancy 

Yes 11 

(11.0%) 

8 (8.0%) 0.469 

No 89 

(89.0%) 

92 

(92.0%) 

Table No. 2: Distribution of Maternal and Obstetrical 

Factors With Regards to Cases and Controls 
Study variable Cases 

(n=100) 

Controls 

(n=100) 

P 

Value 

Mode of 

Delivery 

CS 58 

(58.0%) 

56 (56.0%) 0.775 

NVD 42 

(42.0%) 

44 (44.0%) 

Gestational 

Age (weeks) 

<37 25 

(25.0%) 

14 (14.0%) 0.131 

37-42 74 

(74.0%) 

84 (84.0%) 

>42 1 

(1.0%) 

2 (2.0%) 

Birth 

Weight (kg) 

<2.5 19 

(19.0%) 

36 (18.0%) 0.114 

2.5-4 83 

(83.0%) 

77 (77.0%) 

>4 0 (0%) 4 (4.0%) 

Maternal 

Age (years) 

<20 20 

(20.0%) 

17 (17.0%) 0.734 

20-35 69 

(69.0%) 

74 (74.0%) 

>35 11 

(11.0%) 

9 (9.0%) 
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 When cases were compared with controls, maximum 

crying at night (p = 0.003) was turned out to be a factor 

significantly associated with IC while statistically 

insignificant difference was noted for all other study 

variables in between cases and controls (p > 0.05). 

DISCUSSION 

IC is a familiar problem and could precipitate by 

numerous factors. Age has always been thought to be 

firmly linked with IC as most studies suggested that 

most of the infants report within 6 weeks following 

birth.9,10 Our findings were in accordance to what has 

been found earlier9,10 in terms of age as most of the 

cases, 53 (53.0%) were aged 4 to 6 months. Mean age 

of the cases was noted to be 5.2 weeks in the present 

study which is quite similar to what was found by 

another study11 where mean age of the babies with IC 

was 5 weeks.  

In the present work, majority of IC babies mothers, 69 

(69.0%) had age between 20 to 35 years of age. This is 

pretty consistent to findings of Chalabi DA et al10 and 

Chinawa JM et al12 where they noted that most of the 

mothers of IC babies were between the similar age. 

Our study was in accordance to previous results13,15 

where almost equal number of male and female babies 

got affected by IC. We noted that that most, 69 (69.0%) 

babies were born by CS while no significant difference 

was found in terms of mode of delivery between cases 

and controls. Our results are different to what was 

found in a study from Iraq10 where they noted CS to be 

significantly associated with IC. The difference could 

possibly be because of difference in trends of adopting 

CS in different countries. Our results in terms of mode 

of delivery of babies having IC are in agreement with 

those of Hogdall CK et al16 and Savino F et al.15 Some 

researchers have also found smoking to be 2 folds 

higher in mothers of IC babies17 but we did not plan to 

note smoking in IC babies mothers as smoking is not a 

common practice in our area. 

We noted that majority of mothers of the IC cases, 74 

(74.0%) had gestational age between 37 to 42 weeks. 

We did not notice any difference between gestational 

age of cases or controls. Many of the previous 

studies18,19 did not enroll preterm newborns while 

evaluating factors for IC while some others noted that 

risk of IC is enhanced in preterm newborns.20 

In the current work we did not notice any significant 

difference between cases and controls with regards to 

types of feeding. Colic has been documented as 

commonly in babies who are breastfed as those who are 

artificial fed.10 Types of feeding has not been 

documented to influence incidence of IC21,22 while 

some studies have reported that IC increase in babies 

who are breastfed.23,24 

Night time crying was significantly more (p = 0.0003) 

in cases as compared to controls (32% vs. 20%). Night 

time crying has been indicated in babies with IC by 

many other previous studies and our results were in 

accordance with many other previous studies.10,25 

Clinicians should be keen to identify crying pattern 

while identifying IC in babies. Mean sleep duration per 

day was significantly less in cases as 9.52 hours as 

compared to a mean 13.12 hours in controls. This 

finding was very much anticipated and has been 

documented by others as well.10 Family history of GI 

disease was not found to have any linkage with colic in 

the present study and this fact has been very well 

established in the previous works as well.13,15
 

CONCLUSION 

IC is a frequent problem in younger infants. Night 

crying and comparatively less sleep time per day was 

noted babies with IC. Parents handling IC should be 

motivated and educated about this problem to handle 

their babies in a better way. 

Acknowledgement: We would like to thank 

Muhammad Aamir for his assistance in statistical 

analysis for this study. 

Author’s Contribution: 

Concept & Design of Study: Fazal ur Rehman 

Drafting: Khurram Shahnawaz, 

Farhan Zahoor 

Data Analysis: Beenish Bashir Mughal, 

Bushra Madni, Kaleem 

Akhtar Malhi 

Revisiting Critically: Fazal ur Rehman, 

Khurram Shahnawaz 

Final Approval of version: Fazal ur Rehman 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Wade S, Kilgour T. Infantile coilc. BMJ 

2001;323:437- 40. 

2. Sung V. Infantile colic. Aust Prescr 

2018;41(4):105–110. 

3. Ghosh S, Barr RG. Colic and gas. In: Walker WA, 

Goulet O, Kleiman RE, et al, editors. Pediatric 

Gastrointestinal Disease. 4th ed. Hamilton, 

Ontario: BC Decker Inc; 2004. p. 210. 

4. Wessel MA, Cobb JC Jackson EB, Harris GS, 

Detwiler AC. Paroxismal Fussing in infancy, 

Sometime called ‘’Colic’’. Pediatrics 1954; 14(5): 

421-35. 

5. Campbell JP. Dietary treatment of infant colic: a 

doubleblind study. J R Coll Gen Pract 

1989;39(318):11-4.  

6. Rautava P, Helenius H, Lehtonen L. Psychosocial 

predisposing factors for infantile colic. BMJ 

1993;307(6904):600-4. 

7. Roberts DM, Ostapchuk M, O’Brien JG. Infantile 

colic. Am Fam Phys 2004;70(4):735-40. 



Med. Forum, Vol. 30, No. 8 85 August, 2019 

8. Lucassen PL, Assendelft WJ, Gubbels JW, van 

Eijk TM, van Geldrop WJ, Neven AK. 

Effectiveness of treatments for infantile colic: 

systematic review. BMJ 1998;316(7144):1563-9. 

9. Clifford TJ, Campbell MK, Speechley KN, 

Gorodzinsky F. Infant colic: evidence of the 

absence of an association with source of early 

infant nutrition. Arch Pediatr Adolesc Med 

2002;156(11):1123-8. 

10. Chalabi DA, Omer K, Al-Taweel N. Risk factors 

for infantile colic: a case control study. J Arab 

Board Health Spec 2016;17(2):2-8. 

11. Landgren K, Kvorning N, Hallström I. Feeding, 

stooling and sleeping patterns in infants with colic: 

a randomized controlled trial of minimal 

acupuncture. BMC Complement Altern Med 

2011;11:93. 

12. Chinawa JM, Ubesie AC, Adimora GN, Obu HA, 

Eke CB. Mothers perception and management of 

abdominal colic in infants in Enugu, Nigeria. Niger 

J Clin Pract 2013;16(2):69-73. 

13. Kheir AE. Infantile colic, facts and fiction. Ital J 

Pediatr 2012;38:34. 

14. Talachian E, Bidari A, Rezaie MH. Incidence and 

risk factors for infantile colic in Iranian infants. 

World J Gastroenterol 2008;14(29):4662-6. 

15. Savino F, Pelle E, Palumeri E, Oggero R, Miniero 

R. Lactobacillus reuteri (American Type Culture 

Collection Strain 55730) versus simethicone in the 

treatment of infantile colic: A prospective 

randomized study. Pediatrics 2007;119(1):124-30. 

16. Høgdall CK, Vestermark V, Birch M, Plenov G, 

Toftager-Larsen K. The significance of pregnancy, 

delivery and postpartum factors for the 

development of infantile colic. J Perinat Med 

1991;19(4):251-7. 

17. Reijneveld SA, Brugman E, Hirasing RA. Infantile 

colic: maternal smoking as potential risk factor. 

Arch Dis Child 2000;83(4):302-3. 

18. Barr RG, Rotman A, Yaremko J, Leduc D, 

Francoeur TE. The crying of infants with colic: a 

controlled empirical description. Pediatrics 

1992;90(1):14-21. 

19. Søndergaard C, Skajaa E, Henriksen TB. Fetal 

growth and infantile colic. Arch Dis Child Fetal 

Neonatal Ed 2000;83(1):F44-7. 

20. Milidou I, Søndergaard C, Jensen MS, Olsen J, 

Henriksen TB. Gestational age, small for 

gestational age, and infantile colic. Paediatr Perinat 

Epidemiol 2014;28(2):138-45. 

21. Rautava P, Helenius H, Lehtonen L. Psychosocial 

predisposing factors for infantile colic BMJ 

1993;307(6904):600-4. 

22. Hide DW, Guyer BM. Prevalence of infant colic. 

Arch Dis Child 1982;57(7):59-560. 

23. Crowcroft NS, Strachan DP. The social origins of 

infantile colic: questionnaire study covering 76,747 

infants. BMJ 1997;314(7090):1325-8. 

24. Rubin SP, Prendergast M. Infantile colic: incidence 

and treatment in a Norfolk community. Child Care 

Health Dev 1984 Jul-Aug;10(4):219-26. 

25. James-Roberts IS, Conroy S, Wilsher K. Bases for 

maternal perceptions of infant crying and colic 

behaviour. Arch Dis Child 1996;75(5):375-84. 

 



Med. Forum, Vol. 30, No. 8 86 August, 2019 

Examine the Treatment 

Outcomes of Severe Acute Malnutrition in Pediatric 

Population by Using Formula F100 Therapeutic Feed 
Saima Rayaz

1
, Mohammad Iqbal

2
, Muhammad Hussain

1
 and Attaullah Bizenjo

2
 

ABSTRACT 

Objective: To examine the prevalence and treatment outcomes of severe acute malnutrition in children. 

Study Design: Prospective study 

Place and Duration of Study: This study was conducted at the Department of Pediatric Medicine Unit-3, Civil 

Sandeman Provincial Hospital Quetta from January 2019 to June 2019. 

Materials and Methods: A total of 150 patients of both genders presented with severe acute malnutrition were 

included in this study. Patient’s ages were ranging from 2 months to 48 months. Patients demographic including age, 

sex, malnutrition type and residence were recorded after taking informed consent from patient’s parents/guardians. 

Presentations on admission were recorded. F75 and F100 therapeutic feed were given to all the patients (WHO 

Guideline for malnutrition). Outcomes were recorded. 

Results: There were 80 (53.33%) male patients while 70 (46.67%) were females. Sixty eight (45.33%) patients were 

ages less than 10 months and 82 (54.67% were ages above 10 months. From all the patients 134 (89.33%) patients 

were marasmus and 16 (10.67%) patients were khwashikor. Mean weight gain by using F100 was 7.26+3.45 

gm/kg/day. 92% patients were recovered and 8% died during treatment. The most common presentation was 

diarrhea. 

Conclusion: The use of F75 and F100 therapeutic feed for the treatment of severe acute malnutrition were very 

effective with low rate of mortality. 

Key Words: Severe acute malnutrition (SAM), Pediatric population, F75, F100 Feed, Treatment, Outcomes 

Citation of articles: Rayaz S, Iqbal M, Hussain M, Bizenjo A. Examine the Treatment Outcomes of Severe 

Acute Malnutrition in Pediatric Population by Using Formula F100 Therapeutic Feed. Med Forum 

2019;30(8):86-89. 

INTRODUCTION 

Acute malnutrition is one of the common disorders 

found all over the world. It occurs due to different 

infections and caused nutritional insufficiency.1 This 

malignant disorders contains moderate acute and severe 

acute malnutrition.1,2 It directly effects children height 

and weight and this nutritional defects causes high rate 

of morbidity and mortality. Acute malnutrition is 

defined as SAM when WHZ < −3, MUAC <115 mm, 

and/or edema [2].  In developing countries the 

prevalence rate of severe acute malnutrition accounted 

3% and this rate is accounted 2% in children in 

developing countries.3  
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In southern countries the incidence rate of severe acute 

malnutrition in children ages with 0 to 5 years is 1.9%.4 

In Pakistan the prevalence of severe acute malnutrition 

in children reported 15% as wasted and 34 percent are 

low weight and 43% children reported stunted 

according to the survey conducted to examine the 

prevalence of SAM in 2011.5 Children with severe 

acute malnutrition causes physical and metabolic 

changes that can lead to severe disabilities and effect 

mental development so the better and affective 

treatment is much important to reduce the morbidity 

and mortality. For the treatment prospect WHO 

published a guideline for the treatment of severe acute 

malnutrition in children with ages less than 5 years. 

This treatment guideline contains F100 feeding 

therapeutic formulas that contain proteins, 

carbohydrates and sodium in specific proportion 

according to the needs of malnourished children. This 

treatment guideline is very effective and easy to apply 

with significant outcomes.6 The mortality rate is 

ranging 5% to 40% and due to severe acute 

malnutrition the fatality rate is accounted approx 30%. 

WHO guideline for the treatment of SAM resulted 30% 

to 35% reduce in case fatality rate.7,8 Severe acute 

malnutrition is one of the most common pediatric 

disorders in developing countries and it accounted 5% 
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to 50% of mortality among children with ages less than 

5 years. Walking difficulties, developmental 

complications and many other severe disorders occurs 

due to severe acute malnutrition. Prompt and better 

treatment is very helpful and effective to reduce the rate 

of infectious diseases.9,10 

MATERIALS AND METHODS 

This prospective/observational study was conducted at 

Department of Pediatric Medicine Unit-3, Civil 

Sandeman Provincial Hospital Quetta from 1st January 

2019 to 30th June 2019. Total 150 patients of both 

genders presented with severe acute malnutrition were 

included in this study. Patient’s ages were ranging from 

2 months to 48 months. Patients demographic including 

age, sex, malnutrition type and residence were recorded 

after taking informed consent from patient’s 

parents/guardians. Children with surgical interventions, 

patient having other severe disorders and those 

parent/guardians who were not attended the complete 

treatment process were excluded from the study. All the 

patients had received F75 and F100 therapeutic feed. At 

first day 130ml/kg/day was given 2 hourly. Duration of 

feed was gradually increased to3-4 hourly. F100 was 

added in transition phase for 2days in same amount. 

During hospital stay weight gain was recorded and on 

discharge mean weight gain was examined. Treatment 

outcomes were recorded such as mortality and 

recovered. All the data was analyzed by SPSS 21. Mean 

SD was obtained for analysis. Percentages and 

frequency were recorded. 

RESULTS 

There were 80 (53.33%) male patients while 70 
(46.67%) were females. Sixty eight (45.33%) patients 
were ages less than 10 months and  82 (54.67% were 
ages above 10 months. 100 (66.67%) patients had rural 
residency while 50 (33.33%) patients had urban 
residency. From all the patients 134 (89.33%) patients 
were marasmus and 16 (10.67%) patients were 
khwashikor (Table 1). 

Table No. 1: Demographic information of the 

patients 

Variable No. % 

Gender 

Male 80 53.33 

Female 70 46.67 

Age (months) 

<10 68 45.33 

>10 82 54.67 

Residence 

Rural 100 66.67 

Urban 50 33.33 

Type of SAM  

Marasmus 134 89.33 

Khwashikor 16 10.67 

Table No.2: Clinical presentations at the time of 

admission 

Presentation No. % 

Diarrhea 75 50.0 

Phneumonia 35 23.3 

Hypoglycemia 20 13.33 

UTI 12 8.0 

Otitis Media 8 5.33 

Table 3: Treatment outcomes of severe acute 

malnutrition by using F100 feeding formula (WHO 

Guideline) 

Outcome No. % 

Recovered 138 92.0 

Died 12 8.0 

Presentations at admission were recorded as diarrhea, 

pneumonia, hypoglycemia, urinary tract infection and 

otitis media in 75 (50%), 35 (23.3%), 20 (13.33%), 12 

(8%) and 8 (5.33%) patients respectively (Table 2). 

According to the treatment outcomes we recorded mean 

weight gain was by using F100 was 7.26+3.45 

gm/kg/day. 92% patients were recovered/discharge and 

8% died during treatment (Table 3). 

DISCUSSION 

Severe acute malnutrition is one of the most common 

pediatric disorders in developing countries and it 

accounted 5 to 50% of mortality among children with 

ages less than 5 years.11,12 Many of treatment modalities 

were used for severe acute malnutrition with 

significantly better results but WHO guidelines for the 

treatment of SAM (F100 feed) showed better results 

with respect to weight gain and quick recovery.13 The 

recent study was conducted aimed to examine the 

outcomes of F100 feeding formula for the treatment of 

severe acute malnutrition. In present study 150 patients 

were presented with severe acute malnutrition were 

included in which 53.33% patients were males while 

46.67% were females. These results showed similarity 

to many other studies in which male patient’s 

population was high as compared to females. 50% to 

60%.14,15 In our study majority of patients were ages 

above 10 months 54.67%. A study conducted by Sadia 

et al16 regarding treatment outcomes of severe 

malnutrition in children reported maximum patients 

were ages above 6 months. 

In this study we found that 100 (66.67%) patients had 

rural residency while 50 (33.33%) patients had urban 

residency. From all the patients 134 (89.33%) patients 

were marasmus and 16 (10.67%) patients were 

khwashikor. These results were comparable to some 

previous studies in which majority of patients belong to 

rural areas.17 In our study we found diarrhea was the 

most common presentation at admission and accounted 

50% of patients followed by phneumonia 23.3%, 

hypoglycemia 13.33%. Sadia et al16 reported diarrhea 
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was the most common presentation in children 

presented with acute severe malnutrition. Many of other 

studies showed similarity in which diarrhea and 

hypoglycemia were the most common presentation 

found in children.18,19 

In present study we found mean weight gain was 

7.26+3.45 gm/kg/day. Many of previous studies were 

reported average weight gain was 4 to 12g/kg/day as 

treatment outcomes.20,21 The mortality rate was 8% in 

our study and 92% patients were recovered and 

discharge. These results were similar o several studies 

in which recovered rate was 85 to 95% and mortality 

rate lies 5 to 30% by using F100 therapeutic feed for 

the treatment of severe acute malnutrition.22,23 

DISCUSSION 
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ages less than 5 years.11,12 Many of treatment modalities 
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population was high as compared to females. 50% to 

60%.14,15 In our study majority of patients were ages 

above 10 months 54.67%. A study conducted by Sadia 

et al16 regarding treatment outcomes of severe 

malnutrition in children reported maximum patients 

were ages above 6 months. 

In this study we found that 100 (66.67%) patients had 

rural residency while 50 (33.33%) patients had urban 

residency. From all the patients 134 (89.33%) patients 

were marasmus and 16 (10.67%) patients were 

khwashikor. These results were comparable to some 

previous studies in which majority of patients belong to 

rural areas.17 In our study we found diarrhea was the 

most common presentation at admission and accounted 

50% of patients followed by phneumonia 23.3%, 

hypoglycemia 13.33%. Sadia et al16 reported diarrhea 

was the most common presentation in children 

presented with acute severe malnutrition. Many of other 

studies showed similarity in which diarrhea and 

hypoglycemia were the most common presentation 

found in children.18,19 

In present study we found mean weight gain was 

7.26+3.45 gm/kg/day. Many of previous studies were 

reported average weight gain was 4 to 12g/kg/day as 

treatment outcomes.20,21 The mortality rate was 8% in 

our study and 92% patients were recovered and 

discharge. These results were similar o several studies 

in which recovered rate was 85 to 95% and mortality 

rate lies 5 to 30% by using F100 therapeutic feed for 

the treatment of severe acute malnutrition.22,23
 

CONCLUSION 

The use of F100 therapeutic feed for treatment of 

severe acute malnutrition was very useful and effective 

treatment modality with very low rate of mortality. 

Moreover we should provide awareness to the people 

about this life threatening disorder so that mortality rate 

could decrease. 
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ABSTRACT 

Objective: This study aimed to compare the effectiveness of rifaxamin versus norfloxacin in prevention of 

spontaneous bacterial peritonitis in cirrhotic patients.  

Study Design: Randomized Control Trial. 

Place and Duration of Study: This study was conducted at the Medical Unit-II, Shaheed Mohtarma Benazir Bhutto 

Medical University, Larkana from January, 2019 to June, 2019. 

Materials and Methods: All patients who fulfilled the inclusion criteria and visited to the Medical unit-II, Chandka 

Medical College and Hospital, SMBBMU Larkana were included in the study. Informed consent was taken after 

explaining the procedure, risks and benefits of the study. The total of 244 patients were randomly divided into two 

groups i.e. (Group A Rifaxamin) and (Group B Norfloxain). Ascitic tap was done to all the patients to see the 

presence of SBP and blood samples weresent to the laboratory for urea, creatinine, serum sodium, serum bilirubin, 

serum albumin and PT. Patients were followed over the duration of 6 months and each patient was called for 

examination after every 3 months to assess the efficacy in term of non-reoccurrence of SBP. All the collected 

information was recorded on proforma and used electronically for research purpose. 

Results: Mean ± SD of age was 37.74±8.75 and 38.89±8.84 years in norfloxacin and rifaximin group respectively. 

In group wise distribution of gender 64 (52.5%) male and 58 (47.5%) female was enrolled in norfloxacin group and 

74 (60.6%) male and 48 (39.4%) female was included in rifaximin group. In comparison of both groups 103(84.4%) 

efficacy was noted in norfloxacin group whereas 110(90.2%) efficacy was documented in rifaximin groupand p 

value found to be insignificant i.e. (P=0.178).   

Conclusion: As non-significant difference was found between rifaximin versus norfloxacin, so it is to be concluded 

that rifaximin is an appropriate alternative for long-term primary and secondary prophylaxis of SBP in cirrhotic 

patients with ascites.   

Key Words: Rifaximin, Norfloxacin, Spontaneous Bacterial Peritonitis, Efficacy. 
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INTRODUCTION 

Cirrhosisaccounts for approximately one million deaths 

every year (1). It is a characterized by hepatic fibrosis to 

point that there is architectural distortion with 

formation of regenerative nodules, representing the 

final histological change for a variety of chronic liver 

diseases, clinically manifested by ascites, spontaneous 

bacterial peritonitis, variceal bleeding and hepatic 

encephalopathy(2).  
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Pakistan has second highest estimated prevalence of 

cirrhosis worldwide secondary to hepatic viral 

infections specially HCV (3). Cirrhosis is most 

commonly caused by Alcohol, non-alcoholic fatty liver 

disease, hepatitis C, hepatitis B and hepatitis D(4). A 

number of less common causes include autoimmune 

hepatitis, primary biliary cholangitis, Wilson’s disease, 

hemochromatosisand certain medications. Spontaneous 

bacterial peritonitis (SBP) is fatal complication of 

cirrhosis, approximately present in 20 to 30% of 

patients. However, the incidence is>40% in patients 

with ascitic fluid total protein <1g/dl (5). American 

Association for the Study of Liver Diseases Practice 

Guideline management of adult (AASLD) defines 

SBP as a development of bacterial infection in the 

peritoneum causing peritonitis without any evidence of 

intra-abdominal, surgically treatable source of infection 

and its diagnosis is made in the presence of an elevated 

ascitic fluid absolute polymorphonuclear leucocytes 

(PMNL) count ≥250 cells/mm3. The mortality rate in 

patients with SBP ranges from 40-70% in adult patients 
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with Cirrhosis (6).The proposed mechanism for 

development of SBP is translocation of intestinal 

bacteria into the ascitic fluid. On surviving an episode 

of SBP, the recurrence rate is approximately 70% at 1 

year (7).  High recurrences coupled with substantial 

mortality warrants long-term antibiotic prophylaxis to 

prevent SBP. Various oral antibiotics have been studied 

to reduce the risk of occurrence and recurrence of SBP 

by achieving selective intestinal decontamination (8). 

The AASLD and European Association for the Study of 

the Liver (EASL) recommend Norfloxacin, a 

fluoroquinolone, as the first-line therapy for the 

prevention of spontaneous bacterial peritonitis 
(9,10).Extensive use of Norfloxacin for this purpose has 

increased the incidence of Quinolone-resistant and 

gram positive SBP(10). Rifaximin is abroad-spectrum 

antibiotic and is poorly absorbed systematically, 

thereby reaches high levels in the gut lumen(11). The 

main advantage of Rifaximin is that it is virtually 

unabsorbed, which minimizes the antimicrobial 

resistance. In addition, Rifaximin has better activity 

against gram-positive organism than Norfloxacin. Its 

role as an initial and add-on therapy for hepatic 

encephalopathy has been well established (12). Studies 

suggest that prevention of SBP with other drugs such as 

Norfloxacin and trimethoprim-sulfamethoxazole reduce 

the rate of SBP infections in almost 68% of the patients 

and with Rifaximin about 89%(13). Other studies 

reported the reoccurrence of SBP is significantly lower 

in the rifaximin group (3.88 vs. 14.13%) compared with 

the norfloxacin group (P=0.04) (14). 

MATERIALS AND METHODS 

The Randomized Control Trial study was conducted at 

Medical Unit-II, Shaheed Mohtarma Benazir Bhutto 

Medical University, Larkana after approval of ethical 

review committee from January 13, 2019 to June 12, 

2019. Sample size was calculated n=122 in each 

groupby using W.H.O sample size calculator version 

2.0. Patients between age group 25-55 years ofboth 

genders with cirrhosis in accordance with operational 

definition, History of variceal bleeding, Child-Pugh 

score ≥ 9, Serum creatinine > 1.2 mg/dL, BUN > 

25mg/dL, Serum sodium < 130mEq/L and serum 

albumin > 25g/dl  were included in study after taking 

written informed consent. Their ascitic tap was done 

under the supervision of consultant and blood samples 

were sent to the laboratory for urea, creatinine, serum 

sodium, serum bilirubin, serum albumin and PT. The 

patients were randomly divided into two groups i.e. 

(Group A Rifaxamin) and (Group B Norfloxain) by 

using computer-generated sequential number placed in 

sealed envelopes and opened only before the 

commencement of the study. The study was conducted 

in a single-blind fashion. Patients were followed over 

the duration of 6 months to assess the reoccurrence of 

SBP. All the patients were called for examination after 

every 3 months. At the end of 6th month, efficacy in 

term of non-reoccurrence of SBP was measured. The 

data was entered and analyze into statistical packages 

for social science (SPSS Version 20). Mean ± SD was 

calculated for age, ChildPugh score, serum creatinine, 

serum sodium and serum bilirubin. Frequency and 

Percentage were calculated for gender. Chi-square test 

was applied to compare the efficacy in both groups by 

using two-sidedprobability value ≤ 0.05 as statistical 

criteria of significance. Both groups were compared by 

age, gender, Child-Pugh score, serum creatinine, serum 

sodium and serum bilirubin wise stratification by using 

chi-square test to see the impact of these on outcome 

variable considertwo-sided probability value ≤ 0.05 as 

statistical criteria of significance. 

RESULTS 

In this study 244 patients were divided randomly into 

two equal groupsto compare the effectiveness of 

rifaximin versus norfloxacin in prevention of 

spontaneous bacterial peritonitis in cirrhotic patients. In 

overall distribution of gender 138 (57%) were male and 

106 (43%) were female (Figure 1).  

 
Figure No.1: Overall Distribution of Gender n=244 

Table No.1: Distribution of Gender in Both Groups  

n=244 

 
Table No.2:  Comparison of Efficacy in Both Group  

n=244 

 

In group wise distribution of gender 64 (52.5%) male 

and 58 (47.5%) female was enrolled in norfloxacin 

group and 74 (60.6%) male and 48 (39.4%) female was 

included in rifaximin group (Table 2). In comparison of 

both groups 103(84.4%) efficacy was noted in 

norfloxacin group whereas 110(90.2%) efficacy was 

documented in rifaximin group and p value found to be 
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insignificant i.e.(P=0.178) as shown in Table 2. 

Stratification of age, gender, serum creatinine, Pugh 

score, serum sodium, and serum bilirubin with respect 

to efficacy were done (Table 3-11). 

Table No.3:  Stratification 0f Age Group 25 To 40 

With Respect To Efficacy n=131 

 

Table No.4 Stratification 0f Serum Creatinine 

Group 1.20 – 2.20 With Efficacy n=129 

 

Table No.5:  Stratification 0f Serum Creatinine 

Group > 2.20 With Efficacy n=115 

 

Table No.6: Stratification of Pugh Score Of 14 – 22 

With Efficacy n=161 

 
Table No.7: Stratification of Pugh Score > 22 With 

Efficacy  n=83 

 

Table No.8: Stratification of Serum Sodium 113 – 

124 With Efficacy n=136 

 

Table No.9: Stratification of Serum Sodium > 24 

With Efficacy n=108  

 

Table No.10: Stratification of Serum Bilirubin 0.10 – 

2.0 With Efficacy n=70 

 

Table No.11: Stratification of Serum Bilirubin > 

0.20 With Efficacy n=174 

 

DISCUSSION 

Transmural bacterial translocation is believed to be a 

predominant factor in the development of SBP; 

therefore, prophylaxis is targeted at gut flora (15). In 

clinical trials it has been proven that the antibiotic 

rifaximin has a very good safety profile due to its less 

absorption from the gut(16, 17). Few adverse reactions 

reported were gastrointestinal like flatulence andnausea. 

Extensive use of norfloxacin has increased the 

incidence of quinolone resistant and Gram-positive SBP 
(16).Our study showed that the administration of 

rifaximin 1200 mg/day in patients with a previous 

episode of SBP maintained the median count of total 

white blood cell and neutrophils in ascitic fluid after 3 

months of treatment, with no significant difference 

when compared with those receiving norfloxacin. This 

was in agreement with Kalambokis et al. (17), who 

reported significant reductions in white blood cell and 

neutrophil count in ascitic fluid of cirrhotic patients 

after a 4-week regimen with rifaximin 1200 mg/day, 

producing a decrease in SBP frequency and 

improvement in quality of life in cirrhotic patients with 

ascites. In the present study, 15.6% on rifaximin and 

9.8% on norfloxacin developed SBP during the study 

period. Our observations are in agreement with the 

findings of Vlachogiannakos et al. (18), who reported a 

significantly reduced 5-year probability of SBP in 

cirrhotic patients taking rifaximin. In the meta-analysis 

carried out by Bernard et al. (19), comparing several 

treatments, the general incidence of SBP was 9% in the 
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norfloxacin-treated group, which was better than our 

findings in this study. This difference suggests the 

increased incidence of quinolone-resistant and Gram-

positive SBP over the last two decades with extensive 

and long-term use of norfloxacin for the secondary 

prophylaxis of SBP. This increased incidence of 

recurrence of SBP in patients receiving norfloxacin 

prophylaxis should be watched closely as it suggests 

reconsidering of the current guidelines for the 

secondary prophylaxis of SBP. In the current study, the 

mortality rate was significantly decreased in the 

rifaximin group (13.74 vs. 24.43%) compared with the 

norfloxacingroup. Novella et al. (20) compared inpatient 

and continuous SBP prophylaxis with the norfloxacin 

group, and mortality rates were 30.2 and 23.2%, 

respectively, which was similar to our findings. 

Although there is no current consensus on whether 

prophylactic antibiotics provide a longterm survival 

benefit, prophylactic rifaximin was associated with a 

30% higher rate of transplant-free survival at 9 months 

of follow-up in arecent study [21]. In our study, hepatic 

encephalopathy (HE)-related deaths were threefold 

higher in the norfloxacin group.  A recent study showed 

that rifaximin at a dosage of 550 mg twice daily was 

highly effective in decreasing the recurrence of HE and 

decreasing the rate of HE-related hospitalizations over a 

24-week period in a group of patients at high risk for 

HE (22). In our study, 84.4% efficacy was noted in 

norfloxacin whereas 90.2% in rifaximin and p value 

found to be insignificant. In comparison, our patients 

who developed SBP during the study duration were 

significantly more likely to have had a history of 

previous SBP, higher baseline values for serum 

bilirubin, prothrombin time and Child–Pugh score. As 

expected, they also had significantly worse overall 

survival compared to patients who did not develop 

SBP. Despite the fact that 15.6% of patients who 

developed SBP in our study were on rifaximin versus 

9.8% on norfloxacin, the difference, however, did not 

prove to be statistically significant. A few studies have 

investigated rifaximin versus placebo for SBP 

prophylaxis in cirrhotics. A cohort study by Terg R, et 

al. Found a transplant-free survival benefit with the use 

of rifaximin in cirrhotic patients with ascites and who 

had no prior history of SBP than those who didn’t 

receive antibiotic prophylaxis (16).Vlachogiannakos et 

al. Also showed that patients who received rifaximin 

had a significantly lower risk of developing variceal 

bleeding, hepaticencephalopathy (HE), SBP and 

hepatorenal syndrome than matched control subjects 

who did not receive antibiotic prophylaxis(18). In 

comparison, our results demonstrated that patients on 

rifaximin developed fewer episodes of Hepatic 

encephalopathy than patients on norfloxacin (4.7% and 

9.3%, respectively).Patient succeeded to adhere to 

therapy slightly better with norfloxacin than rifaximin, 

and for a significantly longer time. Most patients 

reported a difficulty to adhere to the three times per 

day-regimen of rifaximin. The strengths of our study 

were scientific and systematic calculation of sample 

size, selection of strongest study design (RCT), and 

inclusion, exclusion criteria. We also perform 

stratification at the analysis to control for confounders 

and effect modifiers. The use of objective definitions 

for predictor and outcome variable also minimizes the 

source of bias in our study. There are several limitations 

to our study. First, since it was impossible to blind the 

investigator or observer to the device being applied, this 

study is not a double-blind trial and the potential for 

bias may exist; this may affect the results as a 

confounding factor. Also limited outcomes selected in 

our study affects the worth of our study. 

CONCLUSION 

As non-significant difference was found between 

rifaximin versus norfloxacin, so it is to be concluded 

that rifaximin is as good as norfloxacin. It seems to be 

an appropriate alternative for long-term primary and 

secondary prophylaxis of SBP in cirrhotic patients with 

ascites. There is a need to conduct more randomized 

studies using large sample size with multiple study 

centers in Pakistan to confirm the findings of the 

present study. 
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ABSTRACT 

Objective: To determine vitamin D levels in newly diagnosed cases of multiple myeloma and to determine effects 

of vitamin D supplementation using laboratory parameters on outcome of the disease. 

Study Design: Comparative study.  

Place and Duration of Study: This study was conducted at the Haematology Department of Shaikh Zayed 

Hospital, Lahore and INMOL Hospital, Lahore from January to June 2018. 

Materials and Methods: Thirty two patients of multiple myeloma were included in the study and were divided into 

two equal groups A and B. Baseline laboratory parameters;vitamin D, β2 microglobulin and serum albumin levels 

were performed. Patients in group A were given vitamin D supplementations along with standard myeloma 

chemotherapy. Whereas patients in group B were without adjuvant vitamin D supplementation. Laboratory 

parameters in both groups were repeated and compared at 12 and 18 weeks follow-up. 

Results: At baseline, mean vitamin D level in group A was 17.86 ± 14.23 ng/ml and in group B was 25.95 ± 15.89 

ng/dl. At 18th week follow-up, mean vitamin D level in group A was 44.14 ± 20.99 ng/ml and in group B was23.92 

± 14.11 ng/dl, which was statistically significant (p-value 0.003).Comparison of mean β2 microglobulin and 

albumin levels between the two groups were found insignificant at 18th week follow-up.To determine the effect of 

vitamin D supplementation on outcome of multiple myeloma, hypothetical scoring was calculated and compared 

between the two groups which was found statistically insignificant. 

Conclusion: Significant low vitamin D levels (78.12%) had been found in multiple myeloma. There was significant 

improvement of vitamin D levels with oral supplementations, but laboratory parameters alone has shown no 

significant results at short term follow-up. 

Key Words: Multiple myeloma, vitamin D, β2 microglobulin 
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INTRODUCTION 

Multiple myeloma is a rarehaematological malignancy 

of the plasma cells which evolves in the bone 

marrow.Malignant plasma cells produce abnormal 

antibodies which are called ‘M proteins’.1, 2 
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Musculoskeletal pains, hypercalcemia, renal 

insufficiency, anemia and  pathological  fractures  are  

common complications of multiple myeloma.3Ninety 

eight percent myeloma cases report over the age of 

forty years with peak incidencein the 7th decade of 

life.4 

Vitamin D is a secosteroid that helps in absorption of 

calcium and phosphate in the body.Recent studies 

reported its rolein cell differentiation, multiplication 

and apoptosis.5, 6Multiple myeloma causes increase 

production of matrix metalloproteinases (MMPs) that 

enable cancer cells to migrate into other tissues. 

Vitamin D reduces MMPs production and hence the 

ability of cancer to spread.7 

Vitamin D deficiency has been associated with 

potential risk for pathological fractures and 

development of various malignancies.8, 9Serum vitamin 

D levelshave shownits prognostic role in patients with 

breast orcolorectal carcinomas,but its role in 

haematological malignancieslike multiple myeloma is 

still unclear.10, 11, 12
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MATERIALS AND METHODS 

This cross-sectional study was conducted at. 

Haematology Department of Shaikh Zayed Hospital, 

Lahore and INMOL Hospital, Lahore  

Thirty two newly diagnosed patients of multiple 

myeloma were taken as study population and were 

divided equally into two groups A and B. All the 

patients were staged using International staging System 

(ISS). Baseline laboratory parameters; vitamin D, β2 

microglobulin and serum albumin levels were 

performed and documented on the designed proforma. 

Group A: Patients from Sheikh Zayed Hospital, Lahore 

were given standard myeloma therapy and adjuvant 

vitamin D therapy. 

Group B: Patients from INMOL Hospital, Lahore were 

given standard myeloma therapy alone (without 

adjuvant vitamin D therapy). 

Laboratory parameters were repeated after 12 and 18 

week intervals. 

Inclusion Criteria: 

1. New cases of multiple myeloma 

2. Adults of both genders 

Exclusion Criteria: 

1. Patients with malabsorptive disorders (e.g. 

celiacdisease, cystic fibrosis, short bowl syndrome) 

2. Patients on antiepileptic medicines that increases 

vitamin D metabolism (e.g. phenytoin and 

phenobarbital) 

Data Analysis: Data for gender and stage of the disease 

were presented by using frequency and percentage. All 

quantitative variables (including age, vitamin D, 

albumin and β2 microglobulin levels) were presented 

by using Mean ± S.D for two groups. Comparison of 

above parameters between the groups was made by 

using Independent Sample t-test. 

RESULTS 

Mean age of the patients was 59.56 ± 13.02 years in 

Group A, while 55.50 ± 10.64 years in Group B. In 

Group A, there were 9 (56.25%) male and 7 (43.75%) 

female patients while in Group B, there were 10 

(62.5%) male and 6 (37.5%) female patients. 

In this study, Minimum vitamin D level found among 

both groups was 4.6 ng/ml and maximum was 58.91 

ng/ml. In Group A, Mean vitamin D was 17.86 ± 14.23 

ng/ml at baseline, 28.61 ± 11.96 ng/ml at 12 weeks and 

44.14 ± 20.99 ng/ml at 18 weeks follow-up. In Group 

B, mean vitamin D was 25.95 ± 15.89 ng/dl at baseline, 

23.74 ± 14.31 ng/dl at 12 weeks and 23.92 ± 14.11 

ng/dl at 18 weeks follow-up respectively. It was found 

statistically significant between the both groups at 18th 

week(p-value 0.003). (Table-1) (Figure 1) 

In Group A, mean β2 microglobulin was 14.76 ± 15.03 

mg/L at baseline, 6.81 ± 6.14 mg/L at 12 weeks and 

3.35 ± 0.70 mg/L at 18 weeks follow-up. In Group B, 

mean β2 microglobulin was 12.12 ± 12.78 mg/L at 

baseline, 6.36 ± 8.06 mg/L at 12 weeks and 3.13 ± 

3.35mg/L at 18 weeks follow-up. At 18th week follow-

up, comparison between the two groups was found 

statistically insignificant. (Table-1) (Figure -2) 

In Group A, mean serum albumin was 3.22 ± 1.62 

mg/L at baseline, 3.47 ± 0.60 mg/L at 12 weeks and 

3.47 ± 0.57 mg/L at 18 weeks follow-up. In Group B, 

mean serum albumin was 3.33 ± 0.97 mg/L at baseline, 

3.25 ± 0.71 mg/L at 12 weeks and 3.13 ± 0.67 mg/L at 

18 weeks follow-up. Similarly, at 18th week follow-up 

comparison between the two groups was found 

statistically insignificant.  (Table-1) (Figure-3) 

In our study, we compared ISS stage of myeloma 

patients between group A and group B at baseline, 12 

week and 18 week intervals. In group A; at baseline, 10 

patients were in stage-III,3 were in stage-II and 3 were 

in stage-I. Whereas at 18 weeks, 3 patients left in stage-

III, 7 in stage-II and 6 were in stage-I of disease.In 

group B, at baseline, 12 patients presented in stage-III, 

3 in stage-II and 1 in stage-I. Whereas at 18 weeks, one 

patient was in stage-III, 11 in stage-II and 4 in stage-I 

of disease. (Figure-4) 

Table No.1: Comparison of vitamin D, β2 

microglobulin and albumin levels at baseline, 12th 

week and 18th week in both study groups 
 Laboratory 

Parameters 

Group 

A 

Group 

B 
p-value 

At 

Baseline 

Vitamin D 

level (ng/dl) 

17.86 ± 

14.23 

25.95 ± 

15.89 
0.140 

β2 

microglobulin 

level (mg/L) 

14.76  ± 

15.03 

12.12 ± 

12.78 
0.597 

Albumin level 

(mg/L) 

3.22 ± 

1.62 

3.33 ± 

0.97 
0.645 

At 12th 

Week 

Vitamin D 

level (ng/dl) 

28.61 ± 

11.96 

23.74 ± 

14.31 
0.304 

β2 

microglobulin 

level (mg/L) 

6.81 ± 

6.14 

6.36  ±  

8.06 
0.860 

Albumin level 

(mg/L) 

3.47 ± 

0.60 

3.25 ± 

0.71 
0.353 

At 18th 

Week 

Vitamin D 

level (ng/dl) 

44.14 ± 

20.99 

23.92 ± 

14.11 
0.003* 

β2 

microglobulin 

level (mg/L) 

3.35  ±  

0.70 

3.13  ±  

3.35 
0.140 

Albumin level 

(mg/L) 

3.47 ± 

0.57 

3.13 ± 

0.67 
0.241 

*Statically significant 

In order to study stage regression in our cohort and to 

relate it to vitamin D supplementation, a hypothetical 

number was assigned to each patient according to stage 

of the disease. Cumulate score of patients was 

calculated in a particular stage at baseline, 12 weeks 

and 18 weeks. This hypothetical scoring helped in 

understanding the effect of vitamin D supplementation 

on outcome of treatment in multiple myeloma patients. 

In this, stage-I patient was assigned a score of 1, stage-
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II patient was assigned a score of 2 and stage-III patient 

was assigned a score of 3. In Group A, the cumulate 

score at baseline was 39, at 12 weeks was 34 and at 18 

weeks was 29. In Group B, the cumulate score at 

baseline was 43, 30 at 12 weeks and 29 at 18 weeks. 

(Table-2) 

When we calculate that in group A, the reduction in 

scoring, it was 5 point reduction at 12weeks and 10 

points at 18 weeks from the baseline score of 39. In 

group B, reduction in scoring was 13 points at 12 weeks 

and 14 points at 18 weeks from baseline score of 

43.Reduction in scoring from baseline, at 12 weeks and 

18 weeks was compared between the both groups and 

was indicative of stage regression. P-value was 0.07 

which was statistically insignificant. (Table-3) 

Table-No.2. Three stages of Multiple Myeloma in group A and B with hypothetical scoring according to ISS 

stage and number of patients 

 

Groups 

 

Stage 

At Baseline Level At 12th week At 18th week 

Number of 

Patients 
Score 

Number of 

Patients 
Score 

Number of 

Patients 
Score 

Group A 

(With 

Vitamin D 

therapy) 

I 3 3 4 4 6 6 

II 3 6 6 12 7 14 

III 10 30 6 18 3 9 

Total 16 39 16 34 16 29 

Group B 

(Without 

Vitamin D 

therapy) 

I 1 1 5 5 4 4 

II 3 6 8 16 11 22 

III 12 36 3 9 1 3 

Total 16 43 16 30 16 29 

(Score= ISS stage and number of patient in a particular stage at one point of time) 

 

Table-3. Comparison of Reduction in Hypothetical 

Score at Baseline, 12th week and 18th week in both 

groups 
Groups  No. of 

Patients 

Score at 

Baseline 

Reduction 

at 12th 

week 

Reduction 

at 18th 

week 

p-

value* 

Groups 

A 

(With 

Vitamin 

D) 

16 39 5 10 

0.07 
Group 

B 

(Without 

Vitamin 

D) 

16 43 13 14 

p value < 0.05 is significant 

 
 Figure No.1: Comparison of vitamin D levels at 

baseline, 12th weeks and 18th weeks in both groups 

 Figure No.2: Comparison of β2 microglobulin levels 

at baseline, 12th week and 18th week in both groups 

 Figure No.3. Comparison of serum Albumin levels 

at baseline, 12th week and 18th week in both groups 
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Figure No.4. Comparison of stages between group A and group B at baseline, 12th week and 18th week 

 

DISCUSSION 

Multiple myeloma is a debilitating malignancy of 

plasma cells that constitutes 1% of all malignancies and 

10% of all haematological neoplasms.13 Five year 

relative survival rate is 52.2%.14, 15, 16 

In our study, out of total 32 patients of multiple 

myeloma, 22 (68.75%) had clinical stage-III, while 6 

(18.75%) were in stage-II and only 4 (12.5%) were in 

stage-I of disease. All the patients in both the groups 

received chemotherapy. In an American study by Ng 

AC et al in 2009, only 3 (2.8%) patients had clinical 

stage-III, while 71 (67%) patients were in stage-II and 

32 (30.2%) patients were in stage-I of disease 

respectively.17 In a Turkish study by Yokus O et al in 

2017, 15 (48.4%) patients had clinical stage-III, while 

11 (35.5%) patients were in stage-II and only 5 (16.1%) 

patients were in stage-I of disease respectively.18 

A higher number of patients in our study were in stage-

III in contrast to the American study. This may be due 

to the fact that many patients in our population present 

late to specialized centers due to many socio-economic 

factors. 

Favorable increases in mean vitamin D level from 

17.86 ± 14.23 ng/ml at baseline to 44.14 ± 20.9 ng/ml 

at 18 week was seen in group A patients where as in 

group B patients, it was 25.95 ± 15.89 ng/dl at baseline 

to 23.92 ± 14.11 ng/dl at 18 weeks follow-up 

respectively.  Comparison of mean vitamin D levels at 

18 week follow-up among both groups was statistically 

significant with p value 0.003.  

In German study by Lauter B et al in 2015, mean 

vitamin D levels among multiple myeloma patients was 

14.8 ng/mL which increased to 24.0 ng/ml after vitamin 

D supplementation for 1 year. Results were significant 

with p value 0.001.19 Comparatively good response in 

shorter period of time was observed in our study due to 

difference of dose of vitamin D supplementation. In our 

study, vitamin D supplementation in group A patients 

was given in the form of oral capsules at a dose of 5000 

IU per day (35000 IU weekly).            

In our study, comparison of β2 microglobulin between 

the two groups at 18th week follow-up was found 

statistically insignificant. In Australian study by 

Diamond T et al in 2009, β2 microglobulin level in 

Quartile-1 (severely deficient) was 5.5 ± 6.5 mg/L, in 

Quartile-2 (deficient) was 4.5 ± 4.1 mg/L, in Quartile-3 

(insufficient) was 5.5 ± 4.8 mg/L and in Quartile-4 

(sufficient) was 4.0 ± 3.8 mg/L respectively.20 

β2 microglobulin is an important prognostic indicator 

of multiple myeloma. A patient with a level less than 4 

mg/L is expected to have a median survival of 43 

months, while one with a level over 4 mg/L has a 

median survival of only 1 year.21 In our study, however 

a little rapid fall in β2 microglobulin level was observed 

in patients of group A but on comparison with group B 

at 18th weeks was found statistically insignificant. Our 

follow-up was maximally up to 18 weeks only which 

was one of the limitations of the study.  

In our study, comparison of mean serum albumin 

between the two groups at 18th week follow-up was 

found statistically insignificant. In study at Mayo clinic 

by Ng AC et al, among 35 myeloma patients of vitamin 

D deficient group, serum albumin was 3.12 g/dl and 

among 113 patients of non-vitamin D deficient group, 

serum albumin was 3.39 g/dl.17In Australian study by 

Diamond T et al, mean serum albumin level in Quartile-

1 (severely deficient) was 30 ± 8 mg/L, in Quartile-2 

(deficient) was 36.1 ± 6 mg/L, in Quartile-3 

(insufficient) was 35.9 ± 4 mg/L and in Quartile-4 

(sufficient) was 35.5 ± 5 mg/L respectively.20 Results of 

these studies were similar to results of our study and 

were found insignificant.  

On relationship of vitamin D with multiple myeloma, 

largest published series is from the Mayo Clinic 

comprising of 148 newly diagnosed multiple myeloma 

patients for which no survival association was found, 

but there were associations between low vitamin D 

levels (< 20 ng/mL) and higher serum CRP, serum 

creatinine and ISS stage.17 

Interestingly, according to our original hypothesis 

vitamin D therapy along with chemotherapy in multiple 
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myeloma showed improvement in overall outcome in 

patients in all three stages of disease. Deficient group 

showed more skeletal morbidity, pathological fractures 

and vertebral compressions than sufficient groups. 

CONCLUSION 

Although our study provided cross sectional perspective 

of significant improvement of vitamin D levels in 

multiple myeloma patients with supplementation, 

suggesting its potential role on natural history and 

clinical progression but using laboratory parameters 

like β2 microglobulin and serum albumin alone has 

shown no statistically significant results at short term 

follow-up. This suggests a need for larger population 

based studies both to confirm our findings at long term 

follow-up and to prospectively assess the role of 

vitamin D deficiency in disease progression and overall 

survival of multiple myeloma patients. 
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ABSTRACT 

Objective: To assess the outcome of newborn among pregnant females who deliver after prolonged pregnancy. 

Study Design: Descriptive study 

Place and Duration of Study: This study was conducted at the Department of Obstetrics & Gynaecology, Islam 

Central Hospital, Sialkot from October 2018 to March 2019. 

Materials and Methods: One hundred patients with pregnancy of 42 weeks or above were included. Patients with 

medical disorders, intrauterine demise or pregnancy complications were excluded. Identification of parameters 

regarding poor neonatal outcome was done. Gestational age, parity, fetal movement, age, mode of delivery, 

ultrasound, admission cardiotocogram (CTG) and past prolonged pregnancy were recorded. 

Results: There were 39 (39%) between 20-25 years of age. Multigravida was found in 60 (60%) and emergency 

caesarean section 65 (65%). Most of the babies 64% were admitted to neonatal intensive care unit (ICU). 

Complication of meconium aspiration syndrome was found 67 (67%). No fetal mortality was observed. 

Conclusion: Pregnancy should be managed before 42 weeks of gestation and should not allow to went post-term 

due to high rate of neonatal mortality and morbidity. 

Key Words: Neonate, Post-term pregnancy, Gestational age 
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INTRODUCTION 

Post-term pregnancy is defined as pregnancy more than 

40 weeks of gestation (294-days) and above from last 

menstrual period (LMP) is defined as prolonged/post-

term pregnancy.1 There is approximately 3-12% 

reported frequency of post-term pregnancy.2 However, 

the real incidence is probably less since most frequent 

reasons of prolonged pregnancy diagnosis is incorrect 

dating.3 Risk factors includes genetic factors, male 

gender of fetus, prior post-term and primiparity for 

actual post-term pregnancy.4 In the first two trimesters, 

obesity and consumption of fish is most recently 

describe factor.5 To calculate the estimated due date 

(EDD) traditionally the last menstrual period (LMP) 

has been used, but due to use of this method, 

incorrectness exist in females who have irregular cycle, 

have first trimester bleeding or who have no recent 

hormone birth control methods.6  
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Therefore, when estimate gestational age regularity and 

length of cycle should be taken into account other than 

last menstrual period date. In early pregnancy, 

ultrasonographic dating can improve estimated due date 

(EDD) reliability.7 However, it is essential to 

understand error margin reported at several times in 

each trimester. Prolonged/post-term pregnancy is 

related with increased incidence of prolonged labour 

and vacuum assisted birth or forceps (operative 

delivery). Due to a large size baby, patients are at risk 

of vaginal birth trauma.8 In a post-term pregnancy 

cesarean delivery is likely twice due to the size of baby. 

Wound complications and infections and postpartum 

hemorrhage is also increased the risk factors for 

patients.9 In a post-term pregnancy there are also risk 

for newborn and fetus. Fetus may stop gaining weight, 

volume of amniotic fluid decreases and the function of 

placenta decreases towards the end of pregnancy. If the 

baby is large than birth injury may also occur. There is 

also risk of meconium aspiration for those babies who 

born after 40 weeks.10 Prolonged pregnancy 

management in absence of other complications is 

contentious. Females should be offered induction after 

forty one weeks as recommended by guidelines of 

Royal College of Obstetricians and Gynecologists.11 

From upto 40-weeks increased antenatal monitoring 

should be offered to those females who decline 

induction, containing twice cardiotocography and single 

deepest amniotic pool estimation through ultrasound. 

Less than 8cm pool depth indicated increase risk of 

intrapartum to fetus.12 If use expectant management, 

labour should induce at beginning of 43rd week as 

recommended by some sources.13,14
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MATERIALS AND METHODS 

This descriptive case series study was conducted at 

Department of Obstetrics & Gynecology Department of 

Obstetrics & Gynaecology, Islam Teaching Hospital 

Sialkot from 1st October 2018 to 31st March 2019.A 

total of 100 un-booked patients above 40-weeks 

duration of pregnancy were included in this study, who 

were sure about the date of last menstrual period or had 

1st trimester ultrasound report and with regular 

menstrual series. The patients with medical disorders, 

intrauterine demise or pregnancy complications were 

not were excluded from the study. After obtaining 

informed consent data was collected and gestational 

age, fetal movement, past prolonged pregnancy, age, 

parity, CTG admissions and ultrasound findings were 

studied. Factors were specifically noted who affecting 

poor perinatal outcome like birth weight, meconium 

aspiration, neonatal sepsis, respiratory distress 

syndrome, asphyxia, birth trauma, APGAR score, 

jaundice, admission and stay duration in neonatal 

intensive care unit.The collected data was analyzed 

through SPSS 20. 

RESULTS 

Most of the patients 39 (39%) were 20-25 years old, 30 

(30%) patients between the age group of 26-30years, 18 

(18%) were in 31-35 years of age group and 13 (13%) 

were above the age of 35 years. The numbers of 

primigravida 40 (40%) patients and multigravida 

patients were 60 (60%). All patients have longitudinal 

lie as confirmed by the ultrasonographic findings and 

transverse lie not presented by any patient. 3-3.5 kg 

estimated fetus weight in the majority 79 (79%) while 

only 21 (21%) have 3.6 kg to 4 kg weight. In 90 (90%) 

cephalic presentation was observed and breech 

presentation was found in only 10 (10%). 110-150 per 

minute fetal heart rate was found in 82 (82%) while less 

than 110 per minute fetal heart rate was found in 18 

(18%). The delivered babies, males babies were 65 

(65%) and females 35 (35%). In 5 (5%) develop birth 

trauma due to instrumental delivery. The babies who 

shifted to neonatal intensive care unit (NICU) were 64 

(64%). Within three days most of the babies 51 (51%) 

were discharged and between 4 to 5 days 37 (37%) 

babies were discharged and 12 (12%) were discharged 

between 6 to 7 days (Table 1). According to the patients 

biophysical score, 10 (10%) had 6/10 score, 50 (50%) 

had 8/10 and 40 (40%) patients had 10/10 score  

(Table 2). 

According to the delivery mode, most of the patients 

65% had emergency C-section followed by 

spontaneous, instrumental and elective C-Section 20%, 

12% and 3% respectively (Table 3). Meconium 

aspiration syndrome was most complication which was 

67 (67%). Asphyxia found in 55% neonates, 49 (49%) 

neonates had respiratory distress syndrome, neonatal 

jaundice was found in 8 (8%) and sepsis was found in 7 

(7%) neonates (Table 4). 

Table No.1: Demographic information of the 

neonatal 

Variable No. % 

Gender 

Male 65 65.0 

Female 35 35.0 

Birth trauma 

Yes 5 5.0 

No 95 95.0 

NICU admission 

Yes 64 64.0 

No 36 36.0 

Hospital stay (days) 

<3 51 51.0 

4-5 37 37.0 

6-7 12 12.0 

Table No.2: Patients biophysical profile (n=100) 

Biophysical Profile Score No. % 

6/10 10 10.0 

8/10 50 50.0 

10/10 40 40.0 

Table No.3: Frequency of delivery mode (n=100) 

Delivery Mode No. % 

Vaginal instrumental 12 12.0 

Vaginal spontaneous 20 20.0 

C-Section elective  3 3.0 

C-Section emergency 65 65.0 

Table No.4: Frequency of neonatal complications 

Complication No. % 

Sepsis 7 7.0 

Neonatal jaundice 8 8.0 

Respiratory distress syndrome 49 40.0 

Asphyxia 55 55.0 

Meconium aspiration syndrome 67 67.0 

DISCUSSION 

Inaccurate pregnancy dating is the most common 

reason to diagnose post-term pregnancy. To assess the 

gestational age in pregnancy last menstrual period with 

menstrual series is best physiological landmark. 

However, there are only few females which are sure 

about their dates and frequently causes anxiety when 

they came with postdate.2 The cause of prolonged 

pregnancy is unknown. Mostly in obese, nulliparous the 

post-term pregnancy happens as well as in that females 

who had post-term pregnancy previously.4-14 There is 

high risk of perinatal mortality & morbidity involved in 

post-term pregnancies which also includes 

oligohydramnios, sepsis neonatorum, neonatal jaundice 

meconium aspiration syndrome, fetal distress, fetal 

birth injury, macrosomia and increase rate of C-
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section.15 Determination of fetal outcome among 

prolonged pregnancies is the view of this conducted 

study. In this study, mostly patients (90%) fall under 

the 20-years to 30-years of age group, which is similar 

to another study conducted by Oakland.16 In the study 

conducted by Oakland showed that 8.60% patients were 

below the age of thirty four years. According to these 

findings, in age group of 20-years to 25-years 

prolonged pregnancy is a common incidence. Although, 

nulliparous patients are more common for prolonged 

pregnancies, mostly patients (60%) in our study were 

multigravida which is similar to the study by Cucco et 

al.17 In multigravida patients one of the main recognize 

factor of prolonged pregnancy is past history of this 

type of event. Patients who had past history of 

prolonged pregnancy are at risk of post-term pregnancy 

in later pregnancy.18 In our study 40% patients had 

previous history of post-term pregnancy. In accordance 

with these findings, special care given by the 

obstetricians to avoid from later post-term pregnancy 

and patients may also take special care for prevention 

from post-term pregnancy. 

Although abnormal fetal heart rate reported by many 

studies, 18% of our patients had deceleration. 

Prolonged pregnancy is not allied with breech 

presentation19 and breech presentation itself allied with 

increase rate of C-section. In post-term pregnancy 

caesarean section rate varies quite high as reported 

incidence varies from 15% to 80%.20 Nearly 1/3rd 

patients of our study were delivered vaginally, 

consequently preventing the operation risk. There was 

caesarean delivery in 68% patients in our study. This 

high rate is due to that patients were un-booked and 

directly presented to labour room therefore had no 

follow-up. Unfavorable cervical findings mostly in our 

patients at the time of presentation which also 

contribute to high caesarean section rate in our patients. 

Prolonged pregnancy is the main reason to increase the 

fetal morbidity. Due to reduced liquor volume and poor 

placental reserves, asphyxia and fetal distress is more 

common.21 Physiological passage of meconium which 

occur due to parasympathetic system maturation by 

forty two weeks of gestation increases the incidence of 

meconium aspiration.22 Neonatal complications 

incidence was quite high in our study e.g. asphyxia, 

respiratory distress syndrome, meconium aspiration 

syndrome, sepsis neonatorum and jaundice which are 

similar incidence of these complications reported 

internationally.7-8 

In the absence of other complications, prolonged 

pregnancy management is controversial. Among 

obstetricians, there is debate on expectant management 

of post-term patients versus elective induction of 

labour.20,23 Stripping or sweeping the membranes and 

unprotected coitus may prevent from prolonged 

pregnancy.24 To avoid from fetal morbidity close 

monitoring is required in any case. Careful counseling 

concerning the risk and benefits of each component of 

care should require individual patient management.25
 

CONCLUSION 

Prolonged pregnancy lies high rate of fetal mortality 

and morbidity with severe complications for mothers. It 

is concluded from this study that pregnancies should 

not allow to go post-term as they are associated with 

higher neonatal mortality andmorbidity. Before 40 

weeks of gestation induction of labour should be 

offered to females to prevent from adverse neonatal 

consequences. 
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ABSTRACT 

Objective: To study the effect of BMI on semen parameters in male infertile patients in tertiary care hospital of 

Karachi. 

Study Design: Case control study 

Place and Duration of Study: This study was conducted at the Department of Physiology, Basic Medical Sciences 

Institute (BMSI) in collaboration with Reproductive Health Sciences, (Male Infertility Clinic) at JPMC, Karachi 

from October 2015 to May 2016.  

Materials and Methods: This study was conducted on 100 married males which are divided into two major groups, 

Group A (control group) and Group B (case group). Group A contains 25 subjects married fertile males and Group 

B contains 75 married infertile males which were further subdivided into three subgroups of 25 subject each B1= 

Azoospermia, B2 =Oligospermia and B3=Others. Semen Analysis was done using WHO criteria and BMI was done 

by dividing the subjects into three groups, 18.5-24.9 kg/m2 (normal weight), 25-29.9 kg/m2 (overweight) and >or= 

30 kg/m2 (obese) and by measuring the waist circumference of the subjects. 

Results: The BMI examination of case and control showed a significant positive association with abnormal 

morphology across all the groups with the p < 0.05 and negative association of BMI with sperm count, pH, motility 

activity and normal morphology. 

Conclusion: This study showed a strong positive significant association between BMI and Semen Parameters in 

male infertility as fertility is reduced in men with increased BMI which is the risk factors that influences the quality 

of semen. 

Key Words: BMI, Obesity Semen Analysis, Male Infertility. 

Citation of articles: Ahmed FK, Khan AM, Memon AS, Burney I, Bano K. Effect of BMI on Semen 

Parameters in Male Infertility in Tertiary Care Hospital of Karachi. Med Forum 2019;30(8):104-108. 

INTRODUCTION 

Over weight in men appears to be one of the most 

neglected issues in the diagnosis of infertility. Obesity 

is define as deposition of excessive amount of adipose 

issues which produce ill health effect and is categorized 

as body mass index (BMI) and the person is suffering 

from obesity if their BMI exceeds 30 kg/m2 

(WHO,2010).1  

Obesity is considered to be the  risk factor in female 

infertility, but  for its importance in male infertility 

there is no consensus found on this relation till  

present (Martini et al., 2010 )2 and its effects on semen 
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parameters are less evident (Alshahrani.S et al.,2016)3. 

There are several methods to assess obesity which 

encompass body mass index (BMI), skin folds caliper 

measurements, waist circumference and waist to hip 

ratio (Akindele M et al., 2016)4. Weight is categorized 

by body mass index (BMI) into: underweight (18.5 

kg/m2), normal weight (18.5-24.9 kg/m2), overweight 

(25.0-29.9 kg/m2) and Obese (>30kg/m2) according to 

international classification of Adult Weight Status 

(Moore .S et al., 2010)5. 

Spermatogenesis and sperm quality is vital for male 

fertility and any disturbances in the process of 

spermatogenesis leads to the infertility in male (Zhang 

E, et al, 2014)6. Male infertility is define as when a 

male is unable to achieve pregnancy with a fertile 

female (Hirsh, 2003)7. The reason of infertility in men 

is diversified in different situations. It is strongly 

affected by three main factors i.e. lifestyle, 

environmental and nutritional and the main causes of 

infertility are low sperm count ,Endocrine problems, 

Drugs, Infections and Radiations.(Treeds et al., 2011)8 

and the effect of obesity on the health are devastating 

and are related to future cardiovascular diseases, 

diabetes and cancers (XU X et al., 2016)9  and male 

factor is responsible for 8-15% of couples (WHO 

Original Article Effect of BMI on 

Semen in Male 

Infertility 
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2010)1 .Infertility affects around 48.5 millions couples 

worldwide (Datta J, et al, 2016),10 however, no 

underlying cause can be identified for primary or 

secondary infertility in approximately 25% of couples 

(Arcaniolo D et al .,2014)11 

 The relationship between semen parameters and BMI 

is present and it is due to the derangement in the male 

reproductive hormone profile and obesity is linked with 

poor semen quality and male infertility (Davidson L,  

et al, 2015)12 and in this study we evaluated the relation 

between BMI and semen parameters (semen volume, 

sperm concentration, motility and morphology), in male 

infertility. 

MATERIALS AND METHODS 

This case control study was conducted in the 

Department of Physiology, Basic Medical Sciences 

Institute in collaboration with Reproductive health 

sciences (Male Infertility Clinic) at Jinnah Post 

Graduate Medical Centre Karachi and approval was 

taken from ethical committee of BMSI, JPMC Karachi 

for conducting the research (Ref.No.F.1-2/BMSI-

E.COMT/040/JPMC) 

One hundred subjects were selected from RHS A 

centre, Department of Obstetrics and Gynaecology, 

JPMC, Karachi. They are divided into two groups, 

Group A (control group) = Fertile married males (25 

subjects) Group B (case group) = Infertile married 

males (75 subjects) is further subdivided into three 

groups 

B1= Azoospermia (25 subjects) 

B2=Oligospermia (25 subjects) 

B3=Asthenospermia, Aspermia, Necrospermia, 

Oligoasthenospermia, Teratospermia (25 subjects) 

Determination of Biophysical and Biochemical 

Parameters 

Biophysical Parameters 

1. Age ( years) 

2. Body Mass Index ( BMI ) (kg/m2) 

3. Waist Circumference if BMI > than 30. 

Biochemical Parameters 

1. Semen Analysis. 

Selection Criteria 

Married males aged between 18-45 years, living with 

their reproductively healthy wives and having 

unprotected sex. There is no restriction of 

socioeconomic status. Unmarried males and those 

suffering from any chronic diseases are excluded from 

this study. 

A detailed history was taken on questionnaire with their 

informed consent, the examination was performed by a 

reproductive health expert and two types of samples 

(blood and Semen were collected. 

Semen analysis was done according to WHO manual 

2010, Analysis was done an hour after the collection of 

semen by a method prescribed in the WHO manual and 

the physical (Liquefacation, Volume, Color, 

Consistency, pH) and microscopic 

(Sperm count, Morphology and Motility) was 

estimated. 

Normal Semen Parameters 

WHO MANUAL (2010)  

Semen Parameters With Lower Reference Limits 

Sperm volume (ml) 1.5 

Sperm concentration (105/ml) 15 

Total sperm number (105/ejaculate) 39 

Progressive motility (PR,% ) 32 

Total motility (PR+NP,%) 40 

Vitality (live sperm,%) 58 

Sperm morphology (NF,%) 4 

pH >/= 7.2 

 BMI was measured using the standard formula kg/m2 

and waist circumference was measured if BMI is 

greater than 30. 

Category BMI range (kg/m2) 

Underweight <18.5 

Normal range 18.5-24.9 

Overweight 25.0-29.9 

Obese > 30 

Waist Circumference if BMI > 30. (WHO, 2013). 

Data was stored and analyzed using SPSS 16. Counts 

with percentages were reported for different Variables. 

Mean and standard deviations were given for all 

quantitative variables like age in years, BMI and Sperm 

count. ANOVA test was applied. 

RESULTS 

In this case control study, we investigated subjects 

attending the male infertility clinic at RHS centre, 

JPMC. 

Table 1 shows the basic information of biophysical 

parameters and their association across all the study 

groups. Table 2 shows the comparison of BMI among 

the groups. Table 3 shows the comparison of seminal 

parameters between case and control groups 

Table 4 shows the correlation of BMI with the semen 

parameters. 

 
Graph No.1:  Error Bar Diagram
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Table No.1: Physical parameters of control and case groups  

 

Parameters 

Control Group A  

(Fertile) n=25 

Case Group B (Infertile) - n=75 

P value 
Group A - n=25 

Proven Father 

Group B1 - n=25 

Azoospermia 

Group B2 - n=25 

Oligospermia 

Group B3 - n=25 

Others 

n % n % n % n %  

Age(years) 0.60 

Less or Equal to 

35 Years 
17 68 13 52 17 68 15 60 

 

More than 35 yrs 8 32 12 48 8 32 10 40 

BMI(Kg/m2) 0.049* 

Under 18.5 

Under weight 
- - 1 4 4 16 - - 

 

18.5-24.9 Normal 12 48 7 28 9 36 10 40 

25-29.9 Over 

weight 
11 44 9 36 6 24 12 48 

Over 30 Obese 

 
2 8 8 32 6 24 3 12 

Examination <0.01* 

Normal 25 100 22 88 20 80 15 60 
 

Have Problem - - 3 12 5 20 10 40 

Table No.2: Comparison of physical parameters between case and Control Groups 

 

Parameters 

Control 

Group A 

(Fertile) 

n=25 

Cases  

Group B 

(Infertile) 

n=75  

P value Group A 

n=25 

Proven Father 

Mean±S.D 

Group B1 

n=25 

Azoospermia 

Mean±S.D 

Group B2 

n=25 

Oligospermia 

Mean±S.D 

Group B3 

n=25 

Others 

Mean±S.D 

BMI(Kg/m2) 25.45±3.5 27.63±4.85 25.51±5.86 26.84±4.99 0.316 

*p<0.05 was considered significant using ANOVA 

Table No.3: Comparison of  Seminal Parameters between case and control groups 

 

Parameters 

Control  

Group A 

(Fertile) 

n=25 

Cases 

Group B 

(Infertile) 

n=75  

P value Group A 

n=25 

Proven Father 

Mean±S.D 

Group B1 

n=25 

Azoospermia 

Mean±S.D 

Group B2 

n=25 

Oligospermia 

Mean±S.D 

Group B3 

n=25 

Others 

Mean±S.D 

Volume(ml) 2.38±0.7 2±1.16 2.59±1.2 1.94±1.41 0.144 

PH 8.1±0.36 7.8±0.46 7.79±0.33 7.97±0.43 0.018* 

Motility Activity(%) 0.64±0.17 0 ±0 0.25±0.24 0.37±0.3 <0.01* 

Morphology Normal(%) 0.64±0.16 0±0 0.27±0.26 0.43±0.29 <0.01* 

Morphology 

Abnormal(%) 
0.35±0.16 0±0 0.61±0.28 0.57±0.28 <0.01* 

Sperm million/ml  77.92±27.02 0±0 8.2±5.52 28.78±30.84 <0.01* 

*p<0.05 was considered significant using ANOVA 

 

Table 1 gives the basic information of the study 

samples; it was found that, 68% samples of control 

group fall in age group of less or equal to thirty five 

years old, 36% sample of azoospermia group were 

found overweight. 48% Azoospermia cases were found 

with age more than thirty five years old however 

p=0.60 gives the evidence that there was no significant 

association between age and study groups. 

It was found that more cases of oligospermia were 

underweight that gives the significant association of 
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BMI with studied group. 40% of the samples during 

examination found with problem in others group while 

88% samples were found normal in azoospermia group, 

80% sample found with normal examination in 

oligospermia group, p-value  <0.01 gives the significant 

association of studied groups with examination. 

Table 2 gives the mean and standard deviation of BMI 

with testing of mean across studied group using one 

way ANOVA, it was found that, BMI across all four 

groups was found same on average with p value 0.316. 

Table 3 showed that, PH was high in proven father on 

average and in other groups it was getting down, a 

significant change across the four groups was found 

with p=0.018 

The mean and standard deviation of motility activity 

(%), morphology normal (%) and morphology 

abnormal, a significant p-value gives the evidence that 

mean values of these parameters were varying across 

the groups. Mean sperms in oligospermia groups was 

lowest, then in other, as compare to proven father, 

p<0.01 declared that sperms count varying significantly 

across the groups. 

Table No.4: Correlation of BMI with Semen 

parameters 

Spearman Rank Correlation with BMI r p-value 

Volume (ml) 0.129 0.20 

Viscocity 0.138 0.17 

PH -0.19 0.06 

Colour 0.233 0.024* 

Motility Activity % -0.096 0.43 

SPERM Count (million/ml) 0.043 0.71 

Morphology Normal % -0.187 0.12 

Morphology Abnormal % 0.271 0.03* 

*p<0.05 considered as significant 

Table 4 reports the correlation values of semen 

parameters with BMI, it was found that, BMI gives 

23.3% significant positive association with color and 

27.1% significant positive association with abnormal 

morphology, with p value less than 0.05, PH gives 

negative relation with BMI, Motility activity, and 

morphology Normal, however they all parameters did 

not give any significant association with BMI, 

correlation values with their significance are reported. 

DISCUSSION 

In this case control study we had investigated the 

subjects of male infertility attending the male infertility 

clinic at RHS a centre, JPMC. The main aim of our 

study was to assess the role of BMI on semen 

parameters and find out its association with them. Very 

few studies have been conducted on male infertility in 

Pakistan as it is the most neglected issue of the society 

and male are absconded to be a part of it. In our study 

we observed that there was a strong positive association 

of BMI with some semen parameters and negative 

association with others. Guo, et al, 201713 suggested 

that metabolites alterations in seminal plasma may be 

the mediator of obesity and abnormal semen quality. 

Anderson, et al, 201614  showed in their study that BMI 

affects the fatty acid composition of spermatozoa 

through regulation of fatty acid metabolism in the testis 

and therefore results in the abnormal semen parameters. 

Wen-Hao, et al, 201515 in their study suggested that 

obesity and metabolic syndrome are known to have 

effects on male sexual  function and infertility and 

increasing BMI could influence the quality and quantity 

of semen and thereby trigger fertility status of male and 

this is also a result of our study. Petty J, et al, 201416 

found from their study that decrease in total number of 

normal motile sperm cells occurred due to increase in 

BMI which suggested the combined effects of obesity 

on the sperm cell structure and function which causes 

the lower fertility in male and not the single parameter 

alone. Thomsen, et al, 201417 also find the association 

of BMI with the different parameters of semen  and that 

the semen volume is reduced with the increase in BMI 

due to obesity and male overweight. Hajshafiha, et al, 

201318 also proved in their study that overweight male 

are more likely to produce low sperm count and the 

production of abnormal sperms and this is also in 

agreement of our study. Tunc and Bakos, 201119 also 

showed that increased BMI was also associated with a 

fall in sperm concentration and this was also in 

association of our study. Hanafy, et al, 201020 also 

proved in their study that BMI had a positive 

correlation with abnormal sper morphology and 

negative correlation with sperm concentration and 

motility and this is in agreement with our study. 

Hammoud and Griffin, 201021 also proved that increase 

in BMI leads to alteration in semen parameters due to 

the suppression of hypothalamic pituitary-gondal axis 

by elevated estrogen levels. Hammoud and Gibson, 

200822 suggested in their study that BMI was associated 

with low sperm concentration and lows motile perm 

count as it was also a result of our study. 

CONCLUSION 

In our study there is a strong association between BMI 

and different semen parameters and these parameters 

can be used to find out the cause of male infertility, as 

obesity decreases the semen quality and quantity 

resulting in defective spermatogenesis. Our study 

strongly suggests the significant positive association 

with color and abnormal morphology, pH gives 

negative association with BMI. 
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ABSTRACT 

Objective: To determine the occurrence of HIV infection among tuberculosis patients in Sindh, Pakistan. 

Study Design: A cross sectional record analysis study. 

Place and Duration of Study: This study was conducted at the department of Pulmonology and department of 

Biochemistry Ghulam Muhammad Mahar Medical College, Sukkur covering the period from January 2014 to 

October,2018. 

Materials and Methods: Diagnosis of TB was performed by AFB smear and X-ray chest. For the screening of 

HIV, Chromatographic test was performed and for substantiation of HIV ELISA technique were used. 

Results: Overall 3410 TB patients were analyzed and 13.9% HIV positive were detected. Of these 3410 patients, 

39% had pulmonary Tuberculosis and 42% had extra pulmonary Tuberculosis (EPTB). 

Conclusion: The commonness of HIV- Tuberculosis co-infection was 13.9%. Both male and female patients were 

affected. 

Key Words: Prevalence, HIV, Pulmonary tuberculosis, co-infection. 
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INTRODUCTION 

TB is one of the leading infection cause mortality as 

weigh against to other infections disease of humankind 

particularly in rustic areas of developing countries1. TB 

is most spreading and has high mortality rate. It is 

reported that the rate of deaths due to TB is very high in 

developing countries2. As for as Pakistan is concern, it 

is not possible to present exact data of TB and TB 

related deaths due to the insufficiency of disease 

surveillance3, 4.  

South East Asia in known to have the highest TB 

burden in world, and about 35% of global TB incidence 

was reported. According to a report published in 2010 

by WHO which shows that 2.0 million people are 

infected in India from 9.4 million TB patients 

worldwide5, 6. It was also shown in report that among 2 

million 1.1 million were HIV positive. Further, it is 

observed that Pakistan was listed in global list of 41 

countries which have highest ratio of TB with HIV 

infection, and Indonesia Myanmar and Thailand was 

top most8. It is also observed that people are more 

prone to active TB infection with HIV9.  
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The co-infection of HIV-TB with multi drug resistant 

TB harshly aggravates the humankind Tuberculosis 

circumstances10. Tuberculosis was most foremost 

grounds of loss in patients with HIV infection and HIV 

infection is the most effective jeopardy issue for 

developing active TB disease from a latent tuberculosis 

infection11, 12.  

It is alarming that occurrence of HIV infection with 

Tuberculosis in Southeast Asia was 41.2%. Where as in 

china is only 0.5%13. The occurrence of HIV infection 

with Tuberculosis in Kenya was 44%, 9% of TB 

patients were HIV positive in USA14. There is no such 

data accessible about the prevalence of co-infection of 

HIV-TB in Pakistan and particularly in Sind province 

of Pakistan. Therefore, this study was conducted to 

analyzed HIV-TB15, 16. 

MATERIALS AND METHODS 

This cross-sectional study were design at Ghulam 

Muhammad Mahar Medical college (GMMMC) 

Teaching Hospital of Sukkur, Sindh from January 2014 

to October, 2018. The patients were included in present 

study after gave their consent for the analysis of HIV. 

All patients were recruited from OPD of pulmonary 

diseases of GMMMC teaching hospital, Sukkur. All 

individual data, such as age, sex, socioeconomic 

surroundings, schooling Level, occupation, and history 

of any surgery or blood transfusion were collected. The 

TB has been diagnosed by using AFB Sputum smear 

and by FNAC/biopsy in patient expected with extra 

pulmonary tuberculosis (EPTB). For screening of HIV 

initially chromatographic technique were followed by 

the ELLSA and PCR. Age group were included in this 

study is 18-60 Year. 
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RESULTS 

Total 3410 patients with Tuberculosis infection were 

investigated in present study, of the 3410 patients 2010 

were males and 1400 were females. Total 13.9% of 

these patients were HIV positive, including 11.3% 

males and 2.6% females; 42% of the HIV-positive 

cases had pulmonary tuberculosis, whereas 58% 

patients had extra pulmonary tuberculosis. The most 

commonly affected age group was 33 - 48 years. 

Table No.1: HIV Co-infection among Tuberculosis 

patients (n = 3410) 

HIV Co-infection among TB patients (n = 3410) 

Type of TB HIV Positive 

Pulmonary TB 42 % 

Extra Pulmonary TB 58 % 

Total HIV Positive 13.9 % 

n = Total number of TB patients 

All the HIV positive cases patients presented with 

cough, to be had fever, loss of hunger with weight loss, 

accessible with dyspnea, hemoptysis,and chest pain. 

Table No.2: Clinical presentation of the co-infected 

patients 

Clinical presentation of the co-infected patients 

Symptoms  Percentage 

Cough  90 

Fever  78 

Loss of appetite  76 

Weight los  76 

Dyspnea  44 

Hemoptysis  14 

Chest pain  10 

Table No.3: Presentations of Extra Pulmonary 

Tuberculosis 

Presentations of EPTB. 

Extra pulmonary presentation of TB Percentage 

Pleural effusion 60.7 

Lymphadenopathy 25.0 

Pericardial effusion 7.1 

CNS TB 3.6 

Bone Tb 3.6 

DISCUSSION 

In present study, we observed that 13.9% patients have 

co-infection in Sindh, Pakistan which was significantly 

alarming. A similar study was conducted in India in 

2000 shown low prevalence than presented HIV-TB co-

infection study17. It had shown 10.91% prevalence 

which is lower than this study18. Another study of India 

from 1996 to 2001 shown the prevalence in Alighar a 

states of India has 0.8% to 2.8% prevalence. In this 

study it was observed that in Sindh, Pakistan there is a 

higher HIV-TB co-infection in Males than Females. 

HIV-TB co-Infection ratio has also reported in other 

part of the world19. Apart from for a few countries in 

Africa, the occurrence of co-infection has been reported 

to be elevated among males than females. But almost 

all other countries, there is title dissimilarity in the 

sexual category proportion20. In many studies that gave 

been conducted in different parts of Hindustan have 

indicated considerably elevated HIV-TB co-infection in 

Males than in Females patients. The findings of the 

present study align with that pattern of India and of few 

countries in Africa. Moreover, in this present study, we 

observed that the age group which more frequently 

infected with HIV- TB co-infection is between 33-48 

year in both males and females21. It is also align with 

other studies of world and in particularly to India. 

Almost all the patient was infected with HIV- TB co-

infection were belonging to low socio-economic 

background22. The present study indicates that there is 

need to imperceptible change in society to improve the 

Health of people, particularly remote area of the 

countries. There are needs in public awareness and 

better treatment regimes23, 24. 

CONCLUSION 

The prevalence of HIV-TB co-infection was 13.9%. 

Consequently, all TB patients should be assessed for 

HIV risk factors and counseled to undergo HIV testing. 

Males patients are more often infected with HIV-TB 

co-infection than females. Ages from 33 years to 48 

years are more often infected with TB and also have co-

infection with HIV. Results of this study are alarming 

and needs betterment in public awareness and treatment 

regimes.  
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ABSTRACT 

Objective: To observe changes in the histology of hepatic tissue of Albino rats exposed to the oral administration of 

toxic doses of Imatinib and to assess the protective effect of vitamin E. 

Study Design: Analytical experimental randomized control study.  

Place and Duration of Study: This study was conducted at the Department of Anatomy, Peshawar Medical College 

Peshawar from February 2013 to July 2013. 

Materials and Methods: This study of twenty four male albino rats was conducted at PCSIR lab complex and 

Peshawar Medical College, Peshawar. Rats were randomly divided into three groups, one control and two 

experimental groups. Experimental group I were treated with the oral administration of Imatinib for two weeks and 

experimental group II were treated with the oral administration of same dose of Imatinib with the concomitant 

administration of vitamin E. Haematoxilin and Eosin used for routine examination Masson Trichrome for 

hepatocellular necrosis and fibrosis. 

Results: Scoring system was applied to evaluate the degree of toxic effect of Imatinib on the hepatic tissue of rats. 

The degree (no change, mild to moderate change and marked change) of hepatocelluler necrosis were observed. It is 

concluded that the most affected rats were those treated with Imatinib i.e. experimental I. Rats in experimental II, 

which received antioxidant in addition to Imatinib were least affected, thus conforming the protective role of  

vitamin E. 

Conclusion: The simultaneous use of antioxidant vitamin E with Imatinib could prevent the hepatic toxicity which 

includes hepatocelluler necrosis. 

Key Words: Imatinib, Hepatic tissue, Multifocal hepatocelluler necrosis, Vitamin E 
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INTRODUCTION 

Chemotherapy for cancer defines as the chemical 

agents use to stop the growth of cancer cell even at sites 

distant from the origin of primary tumor. However, 

since these agents do not distinguish between a cancer 

and a normal cell, they not only eliminate the fast 

growing cancer cells but also other fast growing normal 

cells e.g. the hair and blood cells.1,2 

Imatinib is an anticancerous drug it was initially 

marketed by Novartis with the trade name of Gleevec. 

It  is  a tyrosine - kinase  inhibitor  that  is  used  in  the 
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treatment of multiple cancers, most notably 

Philadelphia chromosomes positive (Ph+) chronic 

myelogenous leukemia (CML) as well as in 

gastrointestinal tumors.3 

Hepatic toxicities were seen in the dogs after a two 

week course of Imatinib, in which mild multifocal 

hepatocelluler necrosis, single cell bile duct necrosis 

and bile duct hyperplasia. Bile duct hyperplasia remains 

after the recovery duration of four weeks and that was 

related with peribiliary fibrosis.4 

Swelling of hepatocytes, diffuse parenchymal 

congestion, dilations of central vein and portal tract 

infiltration were also demonstrated in the patients 

treated with Imatinib.5-9 Vitamin E is an important fat 

soluble natural nutrient . Vitamin E consists of eight 

forms in which alpha tochopherol is the most important 

natural nutrient in the human body. Vitamin E serves 

the body as an anti-oxidant and is also used in 

regulating the gene expression, cell signaling and 

function immuning.10 

Antioxidants individually protect normal cells against 

some of the toxicities produced by the 

chemotherapeutic agents.11In animal studies, various 

preparations like vitamin E, vitamin C, vitamin B6 have 
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been studied, which combat or reverse the oxidative 

damage. Now a day, a lot of attention is being paid on 

the use of natural antioxidants because of their fewer 

side effects, and easy and cheap availability.12 

This research project was designed to see the effects of 

vitamin E, if any, on the histoarchitecture of hepatic 

tissue of rats subjected to toxic doses of Imatinib for a 

period that had induced changes otherwise in the 

hepatocytes. 

MATERIALS AND METHODS 

Twenty four male albino rats were obtained from 

Pharmacy Department of Peshawar University. They 

were kept in the pharmacy department of PCSIR lab for 

further experiment. The rest of study was carried out in 

the Anatomy and Pathology department of Peshawar 

Medical College. Rats with any disease prior to the 

onset of experiment, or the ones that developed disease 

during the study were excluded. Eight weeks old 

healthy male albino rats of Sprague-Dawley strain 

weighing 150 to 200 gram were selected for the study. 

The rats were randomly divided in to three groups; one 

control and two experimental groups with eight rats in 

each group. Control group comprised of 8 rats fed on 

standard diet.Experimental group I comprised of 8 rats 

fed on standard diet, oral administration of Imatinib 

solution (50 mg /kg /day) 6 days a week for a period of 

2 weeks. Experimental group II comprised of 8 rats fed 

on standard diet, oral administration of Imatinib 

solution (50mg/kg/day), vitamin E (500mg/kg/day) 6 

days a week for a period of 2 weeks. All three groups of 

rats were sacrificed after completed 2 weeks to observe 

any morphological change in the liver due to Imatinib 

toxicity and possible protective role of Vitamin E.After 

sacrificed proper abdominal dissection was done 

abdominal visceras are identify and liver was remove 

carefully. The liver tissue was processed and then stain 

with the (a Haematoxalin and eosin for routine 

examination (b) and Masson Trichrome for 

demonstration of collagen fibers. 

The microscopic examination of the liver sections of 

experimental group revealed several histological 

changes including, multifocal hepatocellular necrosis, 

dilatation and congestion of central veins and blood 

sinusoids were observed. These changes were 

ameliorated by vitamin E administration. Data analysis 

was conducted with statistical software SPSS.20. 

Significance was calculated by using Chi square test 

and was defined as P value <0.05. 

RESULTS 

The current study was conducted to observe the 

Imatinib induced histomorphological change in the liver 

of male albino rats and to find out any possible 

protective role of vitamin E. Animal were grouped in 

control, experimental group I(treated only with Imatinib 

for 2 weeks) and experimental group II (treated with 

Imatinib and vitamin E for 2 weeks). 

A scoring system was applied to evaluate and 

standardize the degree of toxic effect of Imatinib on the 

hepatic tissue of experimental animal. Under this 

scoring system, the degree (no change, mild to 

moderate change and marked change) of multifocal 

hepatocelluler necrosis was observed. The scores given 

were: No change (0), mild to moderate change (1) and 

marked change (2).13,14 
Multifocal hepatocelluler necrosis was found to be one 
of the most common findings seen in the Imatinib 
induced hepatic toxicities. Based on several 
observations, 6 animals out of 8 (75%) from 
experimental II group (Imatinib+Vit E treated) and 2 
out of 8(25%) of experimental group I (Imatinib 
treated) presented with hepatocelluler necrosis of grade 
1 (mild to moderate change). 
While 1 animal out of 8 (12.5%) of experimental group 
II(Imatinib+ Vit E treated) did not reveal any 
hepatocelluler necrosis. The degree of severity was, 
marked grade 2 in 6 animal out of 8 (75%) of 
experimental group I (Imatinib treated)and 1 animal out 
of 8 (12.5%) of experimental group II(Imatinib+Vit E 
treated). 
From the aforementioned results regarding the 
hepatocelluler necrosis, it is concluded that the most 
affected animals were those treated with Imatinib i.e. 
group I. The animals in experimental group II, which 
received antioxidant in addition to Imatinib were least 
effected, thus conforming the protective role of vitamin 
E. The Chi- square test was applied, and the P value 
(0.002) was highly significant. 

Table No.1: Degree of multifocal hepatocellular necrosis 

Degree 

of 

necrosis 

Control 

Group 

Experi-

mental 

Group I 

Experime

ntal 

Group II 

Total P 

value 

Normal 
7  

(87%) 
- 

1 

(13%) 

8 

(33.33%) 
0.005 

Mild to 

moderate 

change 

1  

(13%) 

2  

(25% ) 

6  

(75%) 

9 

(37.5%) 
0.024 

Marked 

change 
- 

6 

(75 %) 

1  

(13%) 

7 

(29.16%) 
0.002 

 
Figure No.1: Photomicrograph of 5 µm thick  

section of rat liver from control group showing 

cords of intact hepatocytes (A) H&E staining, 600 X. 
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Figure No.2: Photomicrograph of 5 µm thick section 

of rat liver from experimental group II showing 

multifocal hepatocelluler necrosis of mild to 

moderate degree (multiple arrows) H&E stain, 

300X. 

 
Figure No.3: Photomicrograph of 5 µm thick  

section of rat liver from experimental group I 

showing hepatocelluler necrosis of marked  degree  

(A) H&Estain,900 X. 

DISCUSSION 

In developing countries like Pakistan humans are 

suffering from different types of cancers. It continues to 

represent the largest cause of mortality in the world and 

claims over 6 million lives every year.15Chemotherapy 

is one of the conservative treatments of this harmful 

disease. It is not found to be safe because of the side 

effects of the drugs on the healthy tissue. The liver 

being the first organ to be exposed to these therapeutic 

agents tends to be transformed and clean these agents, 

and while doing so, it is susceptible to the toxic effects 

of these agents.  These drugs therefore, even introduced 

within the therapeutic ranges, may injure the 

organ.Among these chemotherapeutic agents, Imatinib 

mesylate is the only effective and approved systemic 

agent for the treatment of patient with advanced 

gastrointestinal tumors and chronic myeloid leukemia. 

To reduce the adverse effects of Imatinib during the 

chemotherapy co administration of antioxidant such as 

vitamin E have been proved to be beneficial, although 

very limited studies have been conducted in this 

regard.The present study was conducted to evaluate the 

toxic effects of Imatinib on hepatic tissues of albino rats 

and to observe the protective role of vitamin E, against 

Imatinib induced histological changes in the rat’s 

hepatic tissues. For this purpose 24 male albino rats 

were selected. Rats were randomly divided into a 

control, and two experimental groups, receiving 

Imatinib only (group I) and Imatinib simultaneously 

with vitamin E (group II) respectively. 

In the present study multifocal hepatocelluler necrosis 

was found to be one of the most common findings in 

the hepatic tissue of rats of both experimental groups. 

Based on several observations, the degree of 

hepatocelluler necrosis was mild to moderate in 75% of 

group C animals, moreover, 75% of group B animals 

have also shown changes though the degree of change 

in this group was marked hepatocelluler necrosis. 

Therefore our findings are in accord with the result of a 

study conducted by Monovaet al4 who recorded hepatic 

toxicities in animals after two weeks course of Imatinib 

which includes hepatocelluler necrosis. 

The results of present study also  corresponds  to a 

recent case report which was presented by Tonyali et 

al16 about a patient of gastrointestinal tumor who was 

treated with Imatinib, and developed hepatotoxicity and 

histological changes consist of inflammation and 

multifocal necrosis right after six month of treatment 

with Imatinib. 

The results of current studies are also in agreement with 

a study conducted by Guilhot17, which revealed that 

Imatinib treatment is toxic in the patients of chronic 

myeloid leukemia and causes acute liver failure and 

histopathological findings demonstrating cytolytic 

hepatitis with necrosis, and portal and lobular 

inflammation. 

The present study is also being supported by another 

study conducted by a Kong et al18, according to whom 

during adjuvant Imatinib treatment in a patient with 

Gastrointestinal tumor hepatotoxicity was observed in 

about 2–5% of patients receiving Imatinib. Histological 

changes described in some of these cases consist of 

inflammation, fatty degeneration and necrosis of the 

liver.19 

This study is in the conformity with the study done by 

Talpaz et al20, who found four out of 50 CML patients 

who were treated with the Imatinib, their liver biopsy 

revealed focal necrosis of hepatocytes and mild 

infiltration of hepatocytes around the necrosis. 

At the same time our study is in agreement with the 

study done by Kedaret al.21They reported that alpha 

tocopheryl Succinate alone and with dietary micro-

nutrients can be very useful as an supplement to cancer 

therapy by increasing tumor response and possibly 

decreasing some of the toxicities of cancer 

chemotherapy to normal cells. 

Our study is also in agreement with the several clinical 

studies conducted by Siejaet al22,Pace et al23,Conklin et 

al24,Branda et al25, Bairati et al26 and Ferreiraet al27who 

have reported that supplemental anti-oxidants with 
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dietary nutrients were very useful in decreasing the side 

effects of chemotherapy in cancerous patient. 

CONCLUSION 

The simultaneous use of antioxidant vitamin E could 

prevent the hepatic toxicity which includes multifocal 

hepatocelluler necrosis. 
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ABSTRACT 

Objective: To determine the frequency of HPV positive oral squamous cell carcinomas by applying p16IHC stain in 

Pakistani population. 

Study Design: Descriptive, Cross-sectional study 

Place and Duration of Study: This study was conducted at the Shaukat Khanum Memorial Hospital and Research 

Centre for six (06) months from August 2018 to the February 2019. 

Materials and Methods: In this research 140 patients with oral squamous cell carcinomas, histologically 

diagnosed, of all ages and either gender. Patients with treatedcases (surgery, chemotherapy, radiotherapy) were 

excluded. The biopsy was performed and fixed in 10% neutral bufferedformalin. Hematoxylin and eosin were used 

in the staining of the tissues. The Immunohistochemical (IHC) stainp16 was performed in the same batch according 

to the specification given by the manufacturer. 

Results: Mean age in our study was 48:86 ± 9:37 years. Out of the 140 patients, 114(81:43%) were maleand 

26(18:57%) were females resulting in male to female ratio of 4:4:1. HPV associated oral squamous cellcarcinomas 

by p16 immunocytochemistry were found in57(40:71%) patients. It was also found that therewas a significant 

difference (p <0:05) of HPV associated oral squamous cell carcinomas between differentage groups while no 

significant difference (p >0:05) of HPV associated oral squamous cell carcinomas werefound between gender and 

stage of tumor. 

Conclusion: This study concluded that there is a high frequency of HPV associated oral squamous cellcarcinomas 

by p16 immunocytochemistry in our population with a positive association with younger age andmale gender. 
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INTRODUCTION 

Oral cavity cancers are amongst the most common 

malignancies in Pakistan and many other countries of 

the world.1,2 Among the subgroups, about 95% of 

cancers are squamous cell carcinomas (SCC).  
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The non-SCC include adenocarcinoma of minor 

salivary glands, malignant melanomas, clear cell, and 

adenoid cystic carcinomas.3Bhurgi Y et al4 reported an 

annual SSC incidence rate of 4.1 and 4.0 per 

100,000/year in males and females respectively. 

SCC is of epithelial origin, squamous cell, which isa 

major component of oral cavity. SCC originatesfrom 

the uncontrolled proliferation of mutated cells. 

Clinically, the carcinoma may present in the form of 

white plaques, ulcers and fungating masses. A major 

regional influenceof chewing tobacco, betel  

nut, pan, cigarette smoking and huqqa in Pakistan 

suggest common etiological factors in the pathogenesis 

of oral cancers. Other factors include alcohol use, 

nutritional deficiencies, syphilis, immune deficiency 

disorders, radiations, poor oro-dental hygiene, chronic 

irritation, trauma, and viruses.5 

Among viruses, human papilloma virus (in particular 

type 16) has been identified in 10% to 15% of oral 

carcinomas and appears to be among the strongest 

possible risk factor.6Immuocytochemistry, in situ 

hybridization and polymerase chain reaction are 

commonly used techniques for virus detection in 

tumors. P16 IHC stain is considered as a reliable 

Original Article Human Papilloma Virus 
Related Oral Carcinomas 
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surrogate marker with a sensitivity of 100% and 

specificity of 74%7 while in another study the 

sensitivity was 76% and specificity was 71%.8 

In this research, the frequency of human papilloma 

virus (HPV) related oral squamous cell carcinomas 

(OSCC) by p16 IHCis studied for the Pakistani 

population. 
 

MATERIALS AND METHODS 

It is a descriptive, cross-sectional study which is 

conducted in the Pathology department of SKMCH & 

RC, Lahore, for a period of six (06) months(the 6thof 

August 2018 to the 5thof February 2019). The sample 

size of 140 cases was calculated with 8% margin of 

error and 95% confidence level with an expected 

frequency of HPV related oral squamous cell 

carcinoma35%. Non-probability, purposive sampling 

technique was used in the sampling process. For the 

sample selection, the following are the inclusion and 

exclusion criteria. 

Inclusion Criteria  

i. All patients with histological diagnosis of OSCC. 

ii. Patients of all ages. 

Exclusion Criteria  

i. Unfixed and poorly preserved specimen. 

ii. Treated cases (surgery, chemotherapy, 

radiotherapy). 

iii. Site other than the oral cavity. 

Data Collection Procedure 

Cases of OSCC fulfilling inclusion criteria were 

included instudy after approval of the ethical committee 

of SKMCH & RC and informed consent fromthe 

respective patient. The biopsy was performed and fixed 

in 10% neutral buffered formalin. Tissuewas processed 

and stained with hematoxylin and eosin. The personal 

bias was controlledby showing all cases to one 

consultant with a minimum of 5 years experience. 

TheIHC stain p16 was performed in the same batch 

according to the specificationgiven by the 

manufacturer. Data was collected through a prescribed 

and approved form which contained two parts. First 

Part included the patient’s bio-data while second part 

contained the study variables.  

Data Analysis Procedure 

The collected data is analysis through state of the art 

tool for data computation i.e. ―SPSS version 19‖. The 

quantitative variables of the study were calculated as 

mean and deviation from the mean i.e. standard 

deviation. The qualitative variables like gender and 

HPV positive SCC were presented in the form of 

frequencies and/ or percentages. Stratification was done 

on three variables which are age, gender and stage to 

explore the impact of these variables on HPV positive 

SCC. Post stratification chi-square test was applied with 

a significant P-value at ≤ 0.05. 

 

RESULTS 

The age range in this study was from 18 to 80 years 

with a mean age of 48.86 ± 9.37 years. Majority of the 

patients 51 (36.43%) were between 36 to 50 years of 

age as shown in Table I. Out of the 140 patients, 114 

(81.43%) were male and 26 (18.57%) were females 

with male to female ratio of 4.4:1. HPV associated 

OSCC by p16 immunocytochemistry was found in 57 

(40.71%) patients, whereas there were no HPV 

associated oral squamous cellcarcinomas in 83 

(59.29%) patients as shown in Figure I. The percentage 

of patients according to stage of disease have shown in 

Figure II which showed that majority of patients were 

with stage II i.e. 58 (41.43%). 

When Stratification of HPV associated oral SSC with 

respect to age groups was done, it was found that there 

was significant difference (p<0.05) of HPV associated 

OSCC between different age groups as shown in Table 

III while the stratification of HPV associated OSCC 

with respect to gender and stage of carcinoma has 

shown in Table IV & V respectively which showed no 

significant difference (p>0.05). 

Table No.1: Age distribution according to gender 

(n=140) 

Age 

(years) 

Male Female Total 

No. of 

patients 
%age 

No. of 

patients 
%age 

No. of 

patients 
%age 

18-35 17 14.91 01 3.85 18 12.86 

36-50 44 38.60 07 26.92 51 36.43 

51-65 29 25.44 11 42.31 40 28.57 

66-80 24 21.05 07 26.92 31 22.14 

Total 114 81.43 26 18.57 140 100.0 

Mean ± SD = 48.86 ± 9.37 years 
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Figure No.1: %age of the Patients with HPV 

associated oral SSC 
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Figure No.2: %age of patients with HPV associated 

oral SSCAccording to the Stage 

Table No.2: Stratification of HPV Associated Oral 

SSC with Respect to Age Groups 

Age 

(years) 

HPV associated oral SSC p-

value Yes No 

18-35 10 (55.56%) 08 (44.44%)  

0.009 36-50 28 (54.90%) 23 (45.10%) 

51-65 11 (27.50%) 29 (72.50%) 

66-80 08 (25.81%) 23 (74.19%) 

Table No.3: Stratification of HPV Associated Oral 

SSC with Respect to Gender 

Gender HPV associated oral SSC p-value 

Yes No 

Male 49 (42.98%) 65 (57.02%) 
0.253 

Female 08 (30.77%) 18 (69.23%) 

Table No.4: Stratification of HPV Associated Oral 

SSC with Respect to Stage of Disease 

Stage of 

disease 

HPV associated oral SSC p-

value Yes No 

Stage I 17 (41.46%) 24 

(58.54%) 

 

0.743 

Stage II 26 (44.83%) 32 

(55.17%) 

Stage III 09 (36.0%) 16 (64.0%) 

Stage IV 05 (31.25%) 11 

(68.75%) 

DISCUSSION 

According to the literature, there is a strong tie between 

the oral HPV infection and OSSC in the cases where 

the subjects are addicted to the tobacco and alcohols.9 

In this context, it is possible that HPV transmission 

occured through the oral—genital or direct mouth-to-

mouth or other means of contact.  

Due to the heterogeneous nature of the OSCC, finding a 

relation between the HPV and OSCC is no easy task. 

Furthermore, it becomes more difficult due to a very 

small number of cases which are HPV positive. 

Syrjänenet al. for the first time reported in a study that 

some OSCC have morphological and IHC features 

which reveal HPV as etiological factor.9In this study 

involvement of the HPV in the pathogenesis of a subset 

of HNSCC was indicated.9According to the literature, 

the identification of the HPV-associated OSCC is a 

very difficult task which is often basaloid in histology. 

In our study, HPV associated OSCC by p16 

immunocytochemistry was found in 40.71% patients, 

whereas there was no HPV associated OSCCin rest of 

the 59.29% patients. As compared to our study, 

Agrawal GP et al10 reported22.5% positive cases for 

HPV 16.  However, the association between the ―high 

risk human papillomavirus (HR HPV)‖ and risk of oral 

cancer development is reported since1983 after the 

detection of HPV16 OSCC. Since then HPV DNA has 

repeatedly been observed in head and neck cancers.11,12 

In another study, OSCC p16 positivity of 86.66% was 

reported. Of 26/30 positive cases, p16 staining was 

positive in 70%, 90% and 100% of well-differentiated, 

moderately differentiated, poorly differentiated OSCC 

respectively.13 Kojima A et al14 in his study has found 

HPV associated OSCC by p16 immunocytochemistryin 

66.66% patients. 

A study conducted for Indian population shows that 

HPV infection is more frequent in OSCC cases which is 

33.6% as compared to the 23%, 8-20% and 19% of the 

Japanese, American and Dutch patients.15 This 

variability may be attributable to ethnicity and 

geography,a small number of samples analyzed, 

possible contamination and detection technique used.16 

In another study, Duncan LD et al17utilized the p16 IHC 

as a substitute marker for high-risk HPV and as an 

alternate test to PCR. Authors of the study observed 

55.6% with 0 staining, 27.2% with 1+ staining, and 

8.6% with 2+ staining. de Abreu PM et al18in his study 

has shown a very low frequency of HPV associated oral 

squamous cell carcinoma (4.04%). However, in 

contradiction to the previous studies and our study, 

Young SK et al19, and Tsuchiya H et al20 were unable to 

find such association between HPV 16 and OSCC.  

According to the literature, 25-75% of oropharyngeal 

cancers results in the HPV positive, where tonsils has 

the highest ratio followed by tongue and buccal 

mucosa.76 The probable reason could be that HPV 

being an inhabitant of normal crypt epithelia and 

Waldeyer's ring, an antigen presenting site, may act as 

the reservoir for HPV.  

Similar to the underlying study, Gillison ML et al21 

conducted a cross-sectional study and showedthat the 

frequency of oral HPV infection only in 6.9% 

population of the age range 14 - 69 years. The study 

revealed a higher frequency in male as compared to the 

female.  

In the underlying study, distribution of HPV 16 

positive/ negative cases according to the age group had 

shown a strong correlation with the results reported by 

Cruz IBF et al22. However, the results of this study are 

not in line with the results reported by the Kurose K et 
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al.23According to the gender-based distribution of the 

results of positive cases, close similarities are observed 

with the results reported by the Werness BA et al24 

where the males having predominance. Male 

predominance is also reported by the Cruz IBF et al22 

and Koppikar P et al.25 

Statistical analysis of the results shows that there is no 

correlation between the HPV16 and histopathologic 

grades of differentiation which is in line with the results 

reported by the Schlecht NF et al26 and Badaracco G et 

al27 however, Abdelsayed RA28 reported a strong 

correlation.The results indicate that the HPV 

association withOSCC by p16 immunocytochemistry is 

significant and there is positive association with young 

age and male gender. 

CONCLUSION 

This study concluded that there is a high frequency of 

HPV associated oral squamous cellcarcinomas by p16 

immunocytochemistry in our population revealing 

positive association with young age and male gender. 

As we know from recent studies that HPV associated 

OSCCare more sensitive to the chemo-and-radiotherapy 

and accordingly require limited resection even after 

lymph node metastases, it is highly recommended to 

detect HPV positive association by p16 IHC stain as a 

mandatory pre-treatment assessment to segregate those 

who would benefit maximum from the therapy and who 

would not. Also, it would help in risk stratification to 

avoid intensification of treatment, to reduce severe 

acute and late treatment associated side effects, to 

improve the therapeutic ratio, to minimize unnecessary 

hospital stayand above all to aid oncologists to develop 

more effective and advanced treatment modalities to 

improve patient survival and quality of life. 
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ABSTRACT 

Objective: To compare the visual outcomes after phacoemulsification with implantation of crystalens HD and Tek-

clear as accommodating intraocular lenses versus SA60AT as standard intraocular lenses. 

Study Design: Observational study 

Place and Duration of Study: This study was conducted at the Department of Ophthalmology, DHQ Hospital 

Batkhela from July 2016 to December 2018. 

Materials and Methods: A total of 36 eyes were enrolled. Patient’s ages were > 35 years. Patients demographic 

were examined after taking informed consent. All the eyes were equally divided into three groups and implanted 

with three different intraocular lenses. Group A contains 12 eyes with crystalens HD, Group B contains 12 eyes with 

Tek-clear and Group C contain 12 eyes with SA60AT. Corrected, uncorrected and distant near visual acuity, near 

point of accommodation, spectacle freedom and satisfaction of patients were examined at 12 weeks postoperatively 

and compare the results between all groups. 

Results: At follow up all the patients showed significant improvement in corrected distant visual acuity among all 

the groups. Uncorrected near visual acuity and distant corrected near visual acuity showed better outcomes in 

patients implanted with crystalens HD and Tek-clear. Near point of accommodation was closest in the crystalens HD 

group with p-value 0.002. Patients implanted with accommodating intraocular lenses showed better results regarding 

spectacle freedom and satisfaction with their near vision as compared to standard intraocular lenses. 

Conclusion: The crystalens HD and Tek-clear intraocular lenses showed better outcomes regarding near vision and 

spectacle freedom as compared to monofocal intraocular lens. 
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INTRODUCTION 

Since the implantation of the first intraocular lens 

(IOL), attempts have been directed toward 

improvement of visual outcomes of cataract surgery. 

Loss of accommodation is inevitable with conventional 

monofocal IOLs and the first attempt to overcome this 

limitation was pseudophakic monovision.1  
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Despite some reports of acceptable spectacle-free near 

and far visual acuity in more than half of the patients 

with monovision, this method may be associated with 

problems in stereoacuity, contrast sensitivity and 

dominance.2 For lack of accommodation multifocal 

intraocular lenses are useful for pseudophakic cases.3 

However these intraocular lenses reported some side 

effects such as glare disability, decreased contrast 

sensitivity and halos in eyes.4 Accommodating 

intraocular lenses were designed to avoid the optical 

side effects. Positional IOL was the 1st accommodating 

IOL with two types; single optic and dual optic. Single 

optic IOLs are based on axial (backward and forward) 

movement of the optic resulting from contraction and 

relaxation of the ciliary muscle, increasing the effective 

power of the IOL and thereby providing near focus.5 

Many of single optics IOLs have been developed such 

as Tek-Clear, Crystalens HD and Tetraflex. The plate 

style single optic accommodating IOL Crystalens HD is 

designed to be implanted within the capsular bag and is 

made from third generation silicone (Biosil) which 

unlike other IOL materials does not have internal 

reflectivity. Crystalens HD showed better intermediate 
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and near vision results with no procedural 

complications.6 According to the manufacturer, the IOL 

has a double mechanism to improve near visual 

function; first, axial movement of the optic which 

occurs with ciliary muscle changes and second, the 

radius of curvature of the anterior surface (arching 

optic) which varies with accommodative effort. A 

number of studies have shown better visual and 

accommodative results with this lens as compared to 

standard monofocal IOLs.7,8 

This study was conducted aimed to compare the visual 

outcomes after phacoemulsification with implantation 

of crystalens HD and Tek-clear as accommodating 

intraocular lenses versus SA60AT as standard 

intraocular lenses. 

MATERIALS AND METHODS 

This observational study was conducted at Department 

of Ophthalmology, DHQ Hospital Batkhela from 1st 

July 2016 to 31st December 2018. A total of 36 eyes of 

33 patients of both genders whom were undergoing 

cataract extraction were enrolled in this study. Patient’s 

ages were >35 years. Patients demographic such as age, 

sex, medical history were examined after taking 

informed consent from all the patients. Exclusion 

criteria included more than one diopter (D) of 

keratometric astigmatism,incomplete or damaged 

zonules,any anterior segment pathology (e.g.,chronic 

uveitis,rubeosis iridis,corneal dystrophy),controlled or 

undertreated glaucoma, retinal pathologies or history of 

retinal detachment,age-related macular degeneration, 

diabetic retinopathy, congenital cataracts,monocular 

status or previous ocular surgery in either eye. All the 

eyes were equally divided into three groups and 

implanted with three different intraocular lenses. Group 

A contains 12 eyes with crystalens HD, Group B 

contains 12 eyes with Tek-clear and Group C contains 

12 eyes with SA60AT. Corrected, uncorrected and 

distant near visual acuity, near point of accommodation, 

spectacle freedom and satisfaction of patients were 

examined at 12 weeks postoperatively and compare the 

results between all groups. The data was analyzed using 

SPSS-20. Paired t-test was applied to compare the 

results between all groups. P-value <0.05 was 

considered as significant. 

RESULTS 

Out of 33 patients overall 24 (72.72%) patients were 

male (Group A 8, Group B 7, Group C 9) while rests 9 

(27.28%) patients were females (Group A 3, Group B 3, 

Group C 3) with mean age were 57.6+10.8 years. 36 

eyes of 33 patients were implanted with three different 

IOLs. Group A contains 12 eyes with crysatalens HD, 

Group B contains 12 eyes with Tek-clear and Group C 

contains 12 eyes with SA60AT. There was no 

significant difference in demographic characteristics 

and preoperative measurements, including sphere, 

cylinder, mean keratometry, axial length, uncorrected 

distance visual acuity (UCDVA), corrected distance 

visual acuity (CDVA), UCNVA and distance corrected 

near visual acuity (DCNVA) (Table 1). 

Postoperatively all the patients showed significant 

improvement in corrected distant visual acuity among 

all the groups p-value 0.02 (Table 2). Uncorrected near 

and intermediate visual acuity and distant corrected 

near and intermediate visual acuity showed better 

outcomes in patients implanted with crystalens HD and 

Tek-clear p-value 0.002 as compared to  Group C 

[SA60AT] (Table 3). 

Table No.1: Distribution of genders in all groups 

Gender Group A Group B Group C 

Male 8 (72.73%) 7 (70%) 9 (75%) 

Female 3 (27.27%) 3 (30%) 3 (25%) 

Table No.2: Mean values of postoperative refractive 

outcomes and distant visual acuity among all groups 

Variable Group A 

(12 eyes) 

Group B 

(12 eyes) 

Group C 

(12 eyes) 

Sph (D) 0.16±2 −0.15±1.10 −0.12±0.5 

Cydr (D) −0.71±0.35 −0.98±0.40 −0.71±0.29 

CDVA 

logMAR 
0.03±0.10 0.07±0.10 0.07±0.08 

UCDVA 

logMAR 
0.17±0.11 0.25±0.12 0.27±0.12 

P-value 0.02 

Table No.3: At postoperative 12 weeks follow-up 

regarding intermediate and near acuities among all 

the groups 

Characteristics 

Group A 

(12 eyes) 

Group B 

(12 eyes) 

Group C 

(12 eyes) 

UCNVA 0.13±0.15 0.19±0.16 0.35±0.10 

DCNVA 0.17±0.18 0.27±0.20 0.50±0.2 

UCIVA 0.16±0.15 0.23±0.14 0.40±0.12 

DCIVA 0.14±0.16 0.23±0.16 0.53±0.13 

P-value 0.002 

Table No.4: Mean values of near point of 

accommodation between all the groups 

Characteristic

s 

Group A 

(12 eyes) 

Group B 

(12 eyes) 

Group C 

(12 eyes) 

NPA 

monocular cm 

32.40±5.2

0 

54.09±3.9

2 

95.68±7.1

0 

NPA 

monocular D 2.85±0.40 1.98±0.19 1.12±0.10 

P-value 0.02 

Near point of accommodation was closest in the Group 

A (crystalens HD) group followed by Group B and C 

with p-value 0.002 (Table 4). 

According to patient’s satisfaction regarding near vision 

among all groups, it was 90.91% in Group A, 70% in 

Group B and 50% in Group C. As per spectacle 

freedom in Group A, B and C the rate was 72.73%, 
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70% and 25% respectively. According to the 

complications, patients implanted with crystalens HD 

had a high rate of posterior capsule opacification that 

was found in 4 (33.33%) out of 12 eyes, 1 (8.33%) in 

Tek-clear group and 2 (16.67%) in SA60AT group 

(Tables 5-6). 

Table No.5: Patients satisfaction regarding near 

vision and no need of spectacle 

Characteristics 
Group A 

(n=11) 

Group B 

(n=10) 

Group C 

(n=12) 

Satisfied Near Vision 

Yes 

10 

(90.91%) 7 (70%) 6 (50%) 

No 1 (9.09%) 3 (30%) 6 (50%) 

Spectacles free 

Yes 8 (72.73%) 7 (70%) 3 (25%) 

No 3 (27.27%) 3 (30%) 9 (75%) 

P-value <0.05 

Table No.6: According to the complications among 

all groups 

Complication 
Group A 

(12 eyes) 

Group B 

(12 eyes) 

Group C 

(12 eyes) 

Yes 4 (33.33%)  

1 

(8.33%) 2 (16.67%)  

No 8 (66.67%) 91.67% 

10 

(83.33%) 

DISCUSSION 

Functional near vision is indispensable due to the 
necessity of several near tasks in ordinary life. Loss of 
reading ability can greatly reduce quality of life. Thus, 
providing good near vision after cataract surgery is an 
important goal in modern cataract surgery.9,10 The 
present study compare the visual outcomes after 
phacoemulsification with implantation of crystalens HD 
and Tek-clear as accommodating intraocular lenses 
versus SA60AT as standard intraocular lenses. There 
was a significant improvement in distance vision after 
IOL implantation in all groups (Table 1). This is 
consistent with findings in previous studies on other 
positional accommodating IOLs as well as with cataract 
surgery expectations, and it confirms the safety of both 
accommodating IOLs used herein.11,12 There were also 
no statistically significant difference between the three 
IOL groups in terms of postoperative CDVA (Table 1). 
However, night vision and glare complaints were more 
frequently reported in eyes implanted with 
accommodating IOLs than with monofocal IOLs, but 
the difference was not significant. These findings 
indicate that both accommodating IOLs had similar 
capacity to successfully restore distance visual function 
after cataract surgery. Uncorrected near acuity values 
were best with the Crystalens HD. We observed that 
58% of eyes with Crystalens HD, 35% of eyes with 
Tek-Clear and none of the eyes with SA60AT 
Monofocal IOL had uncorrected near acuity of 20/25 
(J1) or better. 

DCNVA improved significantly with both 
accommodating IOL groups in our study. Surprisingly, 
UCNVA and DCNVA also improved in the monofocal 
IOL group. A previous study demonstrated that the 
monofocal IOL we used in our study has some pseudo-
accommodative ability, although the mechanism was 
not clearly understood.11 The difference in DCNVA 
between the monofocal group (J6) and accommodating 
IOL groups, (Crystalens [J1 to J2]; Tek-Clear [J2 to 
J3]) was statistically significant, and the best DCNVA 
occurred in eyes implanted with the Crystalens HD 
(Table 2). In most reports, accommodating IOLs were 
associated with significant improvement in near visual 
acuity.8,12-16 Alió et al7 reported significant 
improvement in uncorrected and corrected near visual 
acuity with Crystalens HD as compared to a monofocal 
IOL. However, accommodating IOLs did not show any 
superiority to monovision or multifocal IOLs in some 
other studies.17,18 In one study, a dual optic 
accommodating IOL (Synchrony; AMO, CA, USA) 
showed better distant visual acuity and contrast 
sensitivity as compared to Crystalens HD; furthermore 
PCO and higher order aberrations were more common 
with the single optic Crystalens HD.19,20 
Saiki et al21 evaluated the long-term outcomes of the 
1CU accommodating IOL. After 4 years, they found no 
significant change in CDVA, UCNVA, DCNVA, and 
subjective and objective accommodation amplitudes. In 
present study we found the outcomes according to the 
patient’s satisfaction regarding near vision among all 
groups, it was 90.91% in Group A, 70% in Group B and 
50% in Group C. As per spectacle freedom in Group A, 
B and C the rate was 72.73%, 70% and 25% 
respectively. All of the patients bilaterally implanted 
with accommodating IOLs (Crystalens or Tek-Clear) 
reported that they were very satisfied with their visual 
outcomes. Many of previous studies reported that 
spectacle freedom was also greater in patients with 
accommodating IOLs as compared to monofocal 
IOLs.20,21 In our study According to the complications, 
patients implanted with crystalens HD had a high rate 
of posterior capsule opacification that was found in 4 
(33.33%) out of 12 eyes, 1 (8.33%) in Tek-clear group 
and 2 (16.67%) in SA60AT group. These results shows 
similarity to some previous studies.22 The square edge 
on the Crystalens IOL extends for only 240°; there is no 
square edge where the optic abuts the plates, while Tek-
Clear and SA60AT both have 360° square edge design. 

CONCLUSION 

The crystalens HD and Tek-clear intraocular lenses 
showed better outcomes regarding near vision and 
spectacle freedom as compared to monofocal 
intraocular lens. Moreover, monofocal and 
accommodating IOLs in the present study restored 
distance visual function after cataract surgery. Both 
accommodating IOLs employed in this series yielded 
more ideal UCNVA and DCNVA than the monofocal 
IOL. The Crystalens HD showed better results than 
Tek-Clear. 
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ABSTRACT 

Objective: To study the association of BMI with blood glucose levels (FPG) and (RPG) in type 2 diabetes mellitus. 

Study Design: Cross-sectional study 

Place and Duration of Study: This study was conducted at the Ayub Medical Complex, Abbottabad. It was 

conducted from June 2014 to Feb 2015. 

Materials and Methods: The study involved 200 known type-2 diabetics, aged between 20 to 70 years. Both males 

and females were selected randomly. Questionnaire method was used to collect demographic and clinical data of 

participants. The fasting blood glucose profile was determined followed by two hours post-prandial blood glucose 

levels of each diabetic. 

Results: Statistical analysis was done using SPSS version 21. Mean ±SD, CV% were determined for BMI, fasting 

plasma glucose, random plasma glucose. Frequency distribution of above control measures was determined. 

Pearson’s correlation coefficient(r) was used to assess the association between above mentioned variables with 

Fasting plasma glucose and Random plasma glucose. Positive associations (p<0.005) were found for BMI. Non 

significant (p>0.005) association was seen in case of age; gender, for FPG. Poor glycemic levels were observed in 

case of our study subjects for FPG (139.3mg/dl) and RPG (207.6mg/dl). 

Conclusion: Poor glycemic control was observed incase of our study subjects, predisposing them to develop 

complications of diabetes. These associations can be used to effectively control diabetes and to implement their role 

in preventing complications of diabetes. 

Key Words: Diabetes mellitus, glycemic control, fasting plasma glucose, random plasma glucose. 
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INTRODUCTION 

Diabetes Mellitus is a group of diseases associated with 

high blood glucose either due to deficient production of 

insulin or due to inability of the body to utilize its own 

insulin effectively causing serious health complications 

and even death1. Diabetes mellitus is classified on the 

basis of etiology into following types: Type 1 diabetes, 

Type 2 diabetes and other specific types. Type 1 

diabetes also called (IDDM) is a form of diabetes in 

which pancreatic β-cells are mostly destroyed due to 

autoimmune process2. 
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Type 2 diabetes is by far the most common and 

predominant type of diabetes. It is characterized by 

variable levels of insulin and insulin resistance, starting 

with optimal or high circulating insulin3. Many patients 

of type 2 diabetes exhibit β-cells dysfunction over time 

and ultimately need insulin for glycemic control, the 

relation between β-cells damage and resistance to the 

insulin is not established fully4. Diabetes mellitus type 

2 previously known as Non–insulin–dependent diabetes 

mellitus (NIDDM) or Adult–onset diabetes involves 

persons who have relative (rather than absolute) insulin 

deficiency and it mostly remain undetected for many 

years because glucose level is not high enough to 

initiate noticeable symptoms of diabetes5. Diabetics are 

at increased risk of having macro-vascular and micro-

vascular complications6.  

Type 2 diabetes involves 90% of cases globally. 

According to a study conducted in year 2000, about 150 

million people were affected by diabetes and it is 

estimated to become double till 20257. Diabetes has 

reached epidemic level in developing and newly 

developed countries. The minimum numbers of cases of 

diabetes are mostly seen in rural population where 

people follow healthy life patterns8. Presently 

prevalence of diabetes mellitus in Pakistan is about 

12% and particularly in KPK, it is on the rise in both 

the sexes especially in the rural regions9.    

Original Article BMI with Blood 

Glucose Levels in 

Type 2 Diabetes 

Mellitus 
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Increasing age, not sufficient energy intake, alcohol 

drinking, smoking are indirect risk factors in the 

pathogenesis of type 2 diabetes. In diabetics with 

obesity (especially visceral fat obesity) in the absence 

of exercise, less muscle mass, insulin resistance 

increases more rapidly in middle-aged and elderly 

diabetics10.Unhealthy dietary habits such as more fats in 

diet and more intake of simple sugars as an energy 

source and minimum fiber intake are related to obesity 

and cause poor glucose tolerance. Nutrition and 

lifestyle intervention in type 2 diabetes11.Following 

factors have been evaluated in an attempt to prevent 

type 2 diabetes: diet, physical activity, weight reduction 

and drug therapy. Smoking cessation may also be 

important12. Intensive lifestyle intervention provides the 

greatest benefit in prevention of diabetes. Most type 2 

diabetics are obese, and obesity itself causes an increase 

in insulin resistance13. If obesity is not present by 

specific weight criteria then an increased percentage of 

body fat distribution mostly in the abdominal region is 

responsible. WHO recognized the BMI (18.5-24.9 

kg/m²), as a normal range for all populations14.There 

are significant variations in age-specific incidence 

regarding BMI in Pima Indians15. Nurse’s Health study 

data confirmed that there is minimum risk of diabetes 

occurrence in persons whose body mass index was 

(BMI) < 2116.As there is strong association between 

body weight (adiposity) and insulin resistance, weight 

reduction is favorable life style pattern17.Various 

factors cause increase in adiposity in diabetics such as 

reduced glycosuria, resulting in retention of calories, 

changes in food intake and energy expenditure18.The 

aim of the current study was to find out the association 

of blood glucose levels (FPG) and (RPG) with BMI and 

the role of above-mentioned control measures in 

effective control of diabetes to prevent diabetes related 

complications in the study population. 
 

MATERIALS AND METHODS 

A cross sectional study was done. This study was 

undertaken with objective to look for an effective 

control of diabetes in study population in order to 

prevent complications and to analyze the association of 

blood glucose levels with various demographic, clinical 

and nutritional parameters. The sample size consisted of 

200 individuals, all of them were known type 2 

diabetics. Convenient sampling technique was used.200 

known diabetics satisfying the American Diabetes 

Association Criteria for diabetes mellitus(American 

Diabetes Association, 2013) were selected for the 

study. Previously registered two hundred known type 

2diabetic patients of both sexes admitted in medical 

wards and those visiting the outpatient department of 

Ayub Medical Complex, Abbottabad, were selected for 

the study. Informed consent was taken and obtained 

from each study subject. The age of the patients was in 

the range of 20-80 years.Individuals with age less than 

20 years, pregnant and lactating diabetic women, 

patients having any mental or hormonal disorder, those 

who did not consent to participate in the study were 

excluded. A questionnaire was used as a tool for 

collection of useful data. A specially designed bio-data 

form was developed which contained questions 

regarding demographic informationwhich included 

name, age, gender, weight, height, BMI. 

Clinical data consisting of family history of diabetes 

(Yes/No), symptoms of diabetes, medical history, use 

of medication (Oral/Insulin/Nil) was also recorded in 

the same questionnaire. Record of fasting plasma 

glucose and random plasma glucose was also kept in 

same questionnaire.After taking informed consent, 

whole questionnaire was explained to the study subjects 

and data was documented in the bio-data form.The 

height of each participant was recorded without shoes 

in centimeters using a stadiometer.The weight of each 

participant was recorded in kilograms while wearing 

normal clothes and without shoes. The standard 

platform scale was used for recording weight with 

calibration to zero before each new measurement.From 

height and weight recorded for each participant, Body 

Mass Index(BMI) was calculated using standard 

formula kg/m2 where kg is unit of mass & m is the unit 

of height.BMI=WEIGHT/(HEIGHT)². Following 

criteria recommended by WHO for BMI was 

considered as standard19. BMI<18.5: underweight, BMI 

18.5-24.9: normal, BMI 25.0-30.0: overweight and 

BMI   > 30.0 obese. Following criteria of FPG(80-

120mg/dl) and RPG(100-140mg/dl) as recommended 

by ADA for the control of diabetes mellitus was 

considered. After an overnight fast of 8-10 hours, blood 

samples were collected while in a seated position.2ml 

of blood was collected from each participant using a 

disposable syringe under strict aseptic conditions. The 

patients were then asked to take breakfast andreport for 

sample collection for 2hrs postprandial blood glucose 

estimation as well. Blood glucose fasting was 

immediately measured. Plasma Glucose levels of all the 

study subjects were estimated by the enzymatic 

colorimetric method. The data was analyzed by using 

statistical program SPSS 21. The numeric variables 

were described in terms of Mean, , CV% was 

calculated and frequency distribution of different 

parameters was determined.Pearson’s correlation 

coefficient was used to determine association between 

various parameters and fasting plasma glucose and 

random plasma glucose. 

RESULTS 

A total of 200 subjects were investigated. All the 

patients were known type 2diabetics.The mean age of 

study population was 41.89± 14.87. Maximum 

frequency was 75 and minimum frequency was 20. The 

co-efficient of variability CV% was 35.49% as shown 

in Table1.The Pearson’s co-efficient for correlation 
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with FPG for age was (r= 0.66) as shown in table 2. 

The p value was 0.35 which was found to be not 

significant (Table3).There was no linear association 

between the age and FPG.(Table 2) . Pearson’s 

coefficient of correlation of RPG for age(r= 0.089) and 

p value was 0.002 as shown in Table 3. 

Gender is a categorical variable .It is expressed as 

Percentage. In our study population, there were 

71%men and 29%women.The mean weight of diabetics 

was 69.05± 9.02. Their coefficient of variability CV % 

was 13.06%. The maximum frequency was 92 while the 

minimum frequency was 45 as shown in Table 1. 

The Pearson’s coefficient of correlation of FPG and 

RPG was(r= 0.140 &r=0.187) and (p= 0.04 and p= 

0.003) respectively which was found to be statistically 

not significant for  FPG but was found significant for 

RPG as shown in Table 2 and 3 respectively. The mean 

height was 2.69± 0.34. The maximum to minimum 

frequency range was 3.53 to 1.61. The coefficient of 

variability, CV% was 12.6% as shown in 1. The Table 

2 and 3 show the Pearson’s correlation coefficient of 

FPG and RPG respectively which was(r= 0.37 and 

r=0.123) respectively. The p value was (p= 0.059 and 

p= 0.03) respectively and was not significant. The mean 

BMI of the study subjects was 25.9 ± 3.7. Their 

maximum frequency was 38.51 and minimum 

frequency was 18.35. The coefficient of variability was 

14.5% as shown in Table 1. Pearson’s Coefficient of 

correlation for FPG was r= .199and positive association 

was found and r=.055 for RPG, significant positive 

association p<0.005 was present as shown in Table 2 

and 3 respectively. 

Table No.1: Descriptive Statistics(Demographic 

Variables) 

 

Freque

ncy 

Minim

um 

Maxim

um 

CV

% 

Me

an 

Std

. 

Err

or 

Std 

Deviat

ion 

P-

Val

ue 

Age(yrs) 
200 20.00 75.00 

35.

4 

41.

89 

1.0

5 
14.87 

0.00

5 

Gender 
200 1.00 2.00 

34.

8 

1.2

9 

0.0

3 
0.454 

 

Weight(

kg) 
200 45.00 92.00 

13.

0 

69.

05 

0.6

3 
9.02 

 

Height(

m) 
200 1.61 3.53 

12.

6 

2.6

9 

0.0

2 
0.340 

 

BMI(kg/

m²) 
200 18.35 38.51 

14.

5 

26.

0 

0.2

6 
3.78 

0.00

5 

The mean FPG of diabetics was 139.3 ±23.9. Their 

coefficient of variability CV% was 17.23%. The 

frequency range was from 220 to 76.00. The frequency 

distribution of Fasting Plasma Glucose which depicts 

that most of the study population had poor control of 

diabetes.The mean random plasma glucose of study 

subjects was 207.6 ± 28.5. The coefficient of variability 

CV% was 13.76. The frequency range was from 402 to 

129.0.Most of the diabetics had raised RPG.Family 

history was a categorical variable, expressed as 

percentage. Among study subjects 68% diabetics had 

positive family history while 32% had no family history 

of diabetes. The coefficient of variability was 

14.59%.The mean medication was 0.91 ± 0.49. The 

CV% was 54.53. Pearson’s coefficient (r=-0.325)for 

FPG which show highly significant inverse association 

p<0.005 and (r=-0.319) for RPG which were found to 

be significant and inversely associated p<0.005. 

Table:1 shows the Mean ±S.D,CV%, minimum and 

maximum frequency of age, weight, height and BMI. 

The Co-efficient of variation shows the variation in 

each variable. Here in this analysis the CV for age is 

very high as compare with other demographic variable. 

The most reliable variable inthis statisticsis height. 

Table No.2:Pearson Correlation Co-efficient of FPG 

with Demographic Variables. 

S. 

No 

Variables Pearson Correlation 

Co-efficient 

P-

Values 

1 Age(years) .066 .035 

2 Gender -.057 .042 

3 Weight(kg) .140 .049 

4 Height(m) .037 .059 

5 BMI(kg/m²) .199 .002 

Table:2 shows association between demographic 

variables and Fasting Plasma Glucose. Statistically non-

significant association was found in case of 

demographic parameters.P≤0.005 was considered as 

significant. 

Table No.3: Pearson correlation coefficient of 

RPGwith   demographic variables. 

S. 

No 

Variables Pearson Correlation Co-

efficient 

P-

Values 

1 Age(years) -.089 .002 

2 Gender -.054 .003 

3 Weight(Kg) 0.187 .003 

4 Height(m) 0.123 .003 

5 BMI(Kg/m²) .055 .003 

Table:3 shows association of age,gender,weight and 

height with random plasma glucose. P≤0.005 was taken 

as significant. 

DISCUSSION 

Type 2 diabetes has reached epidemic proportions 

worldwide and in Pakistan. It carries with it an 

increased mortality risk, multiple co-morbidities, 

decreased quality of life and a significant economic 

burden. Much evidence suggests that many of the long-

term complications of diabetes, especially the micro-

vascular complications(retinopathy and nephropathy), 

result from many years of hyperglycemia20.Effective 

glycemic control has become an important goal of 

diabetes care. Present study was conducted on a sample 

size of 200 diabetic patients in the age group ranging 

https://en.wikipedia.org/wiki/Hyperglycemia
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between 20-80 years, both male and female subjects, 

selected randomly. The primary objective of the study 

was to study the roleof different control measures in 

effective control of diabetes in order to delay or prevent 

diabetes related out comesand to study the association 

of various demographic, clinical and nutritional 

parameters with fasting plasma glucose(FPG) and 

random plasma glucose(RPG). 

Our study showed statistically significant positive 

associations for parameters, like BMI and medication 

were inversely associated with glucose levels. The 

results of our study showed poor control of diabetes 

FPG(139.3± 23.9) and RPG (207.6± 28)predisposing 

the study population to multiple complications like 

retinopathy, nephropathy, CVD, nephropathy and 

diabetic foot.The results of the present study showed no 

significant correlation with age (r=0.06, p>0.35) for 

FPG (Table 2) and significant inverse association(r=-

0.08,p=0.002) for RPG(Table3) which is consistent 

with the study of Tasnimet al21who reported the 

negative association of age with FPG (p>0.005) 

andRPG(p>0.005)21,Mean FPG(184±3.26) was 

observed also,reported poor glycemic control in 

diabetics which was consistent with our results 

FPG(139.3±23.9).The data was further analyzed on the 

basis of age groups to find the percentage frequency of 

age in diabetic population. The highest frequency was 

observed between the age groups of 20-40 years while 

it was lowest between 60-80 years and it was in contrast 

to the results of Tasnimet al21,who found maximum 

frequency of poorly controlled diabetes in the age 

between 40-60 years and lowest between 27-40 years. 

Gopinath et al22 observed (HbA1c>6.5%) suggesting 

poor control of diabetes in elderly >50 years but 

association between age and glucose was statistically 

not significant(p=0.382).Both studies reaffirm our 

findings of poor control of diabetes predisposing 

diabetics to various complications. The CURES study 

conducted to determine the prevalence and risk factors 

for neuropathy in South Indian diabetic subjects, 

age,glycatedhemoglobin were significantly associated 

with neuropathy.The CURES study showed that 

diabetes related outcomes were associated with poor 

glycemic control22.  

Present study has shown significant positive 

association(r=0.199, p < 0.005) between BMI and 

fasting plasma glucose (Table 2) and positive 

correlation(r= 0.55, p < 0.005) with random plasma 

glucose e(Table3) which is consistent with study of 

Innocent23etal(2012) which showed that BMI and blood 

glucose levels were positively correlated among 253 

study subjects. The association for FPG was positively 

present among total participants(r=0.38,p≤0.005).Our 

results showed FPG(139.3±23.9) and RPG 

(207.6±28.5), reflecting poor control of diabetes in 

study population, who were found to be overweight 

with BMI(26.0±3.78) which was found consistent with 

the study of Gopinathet al22who observed that majority 

of diabetics with higher BMI(>25) had poor glycemic 

control but results were not found statistically 

significant(P=0.382).In accordance to our study 

Fawwadet al.23,(2006)observed strong association 

(r=0.121,p<0.005)  of BMI(28.3±5.2)in female subjects 

and (27.3±4.5)in male subjects with their fasting blood 

glucose(FPG≥126mg/dl) in type 2 diabetic patients 

suggesting poor control of diabetes in overweight 

diabetics. Several studies consider waist circumference 

or waist-to-hip ratios as a better anthropometric 

measure while in Japanese American population, intra-

abdominal fat, is measured as predictor of diabetes 

mellitus24,25,26. According to a study, three out of every 

four diabetics are overweight27 and almost half 

diabetics are obese28. Our results were found 

inconsistent with the results ofTasnimet al21who 

observed no association (r=-0.093, p>0.005) between 

BMI (27.97±0.24) and fasting plasma glucose 

FPG(164.0±2.92) showing overweight diabetics had 

poor control of diabetes, increasing the risk of CVD. 

Bakariet al29reported a non-significant association 

between BMI and RPG(p>0.005) among female 

diabetics while associated significantlyin case of male 

subjects(p<0.005). The findings showed a significantly 

higher BMI in females as compared to male 

population29. Studies have shown that lowering BMI 

improves the glycemic control and with increasing 

BMI, poor glycemic control is observed. Nurses’s 

Health study confirmed that a BMI of 21 g/m² is most 

suitable for consideration because in European 

population there is greater risk of developing diabetes 

mellitus type 2 even with normal BMI but in Asian 

population,who have increased body fat as compared to 

Europeans, a lower BMI is more acceptable30. In case 

of Polynesians who have high lean body mass 

proportions in comparison to Europeans the higher BMI 

value is suitable.Habib and Aslma31observed higher 

prevalence among obese BMI(33.8±2.36) females as 

compared to male diabetics(FPG>126mg/dl).In another 

prospective study involving Caucasians and African 

American women conducted by Dowlings and 

Pisunyer32(1993) suggested BMI had no significant 

relationship with random plasma glucose(p>0.005). 

CONCLUSION 

Our study has established the significant role of 

associations of BMI and medication with glycemic 

levels. It is clear from our discussion that effective 

glycemic control cannot be achieved by adopting any 

single control measure, diabetes related knowledge, 

awareness and compliance regarding management of 

diabetes are the first step towards better control of 

diabetes,in-order to achieve an effective glycemic 

control in diabetics,diabetics should be more active, 

should use proper combination of medications, be more 

aware of dietary changes needed to be incorporated in 
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their daily diet. Our study population consisted of 

mostly young males, who reported themselves as 

sedentary, most of them were on oral anti-diabeticdrugs 

as a result our study population showed uncontrolled 

diabetes mellitus predisposing themselves to various 

complications. 
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ABSTRACT 

Objective: To compare the micro-hardness, degree of conversion and elemental composition of two resin based 

composites available in the market. 

Study Design: Comparative study.  

Place and Duration of Study: This study was conducted at the Department of Dental Materials, Islamic 

International Dental College, Islamabad for 06 months from January 2018 to June 2018. 

Materials and Methods: 40 disc shaped specimens of two light cured composite filling materials FiltekTMZ250 XT 

and FiltekTMZ250 were irradiated for 20s and 40s. The degree of conversion, micro-hardness, surface 

characterization and compositional elemental analysis wererecorded and compared. 

Results: The degree of conversion (DC) of FiltekTMZ250-XT was found to be greater thanFiltekTMZ250 composite 

material yielding a higher mean degree of conversion at 20s and 40s (p < 0.05).It was also found that the 

ultrastructure and size of filler particles of the two composites varied significantly from each other resulting in a 

statistically significant difference in Vickers hardness micro-hardness (MH) (p < 0.05). 

Conclusion: The DC and MH of the FiltekTMZ250 composite was found to be lower than the FiltekTMZ250 XT 

composite. Additionally, with variations in values compared to those acquired from literature it appears that the 

Z250 composite acquired is a counterfeit. It is recommended that clinicians should purchase original products from 

authorized dealers and should remain aware of other commercially available counterfeit dental products. 

Key Words: Degree of conversion, micro-hardness, scanning electron microscopy, energy dispersive X-ray 

analyzer, composite resin, FTIR, Vickers hardness 
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INTRODUCTION 

Resin based composite materials gained immense 

popularity among dental practitioners towards the end 

of the twentieth century. Over the past couple of 

decades, with an increasing trend of minimal invasive 

dentistry, the use of composites both as anterior as well 

as posterior restorative materials has increased 

tremendously1.  
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Studies have shown that the longevity and quality of 

resin-based restorations are improving over time and 

they are being utilized as a substitutes for silver based 

amalgam restorations in posterior teeth2. 

Dental composites comprise of four main components; 

inorganic filler particles, an initiator-accelerator system, 

an organic polymer matrix and a coupling agent. In 

order to aid handling and improve mechanical 

properties, fillers are introduced to the polymeric part 

of the composite. The most common composites are 

currently being filled with silicate particles based on 

oxides of the elements Strontium (Sr), Zinc (Zn), 

Zirconium (Zr), Barium (Ba), and Aluminium (Al)2. It 

is generally believed that greater the amount of filler 

load both in weight and volume and higher the 

conversion of the monomers into such a densely packed 

polymeric network, better shall be the physical 

properties such as strength and hardness3.  

The degree of conversion (DC) is defined as the extent 

to which monomers react to form polymers or as the 

ratio of C=C double bonds that are converted into C–C 

single bonds4. Fourier Transformation Infrared (FTIR) 

spectroscopy is one of the most commonly used, 

Original Article Micro-Hardness, Degree of 

Conversion and Elemental 

Composition of Two Resin 
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powerful and reliable direct methods to detect the C=C 

stretching vibrations before and after the curing of resin 

materials5, 6. The degree of conversion may play an 

imperative role in determining the ultimate success of 

the restoration as the extent of cure may exert not only 

an effect on the physical and mechanical properties of 

the resin system but also solubility, dimensional  

stability, color change, and biocompatibility. The 

degree of conversion in Bis-GMA-based restorative 

resins has been analyzed with infrared spectroscopy by 

a large number of researchers and has been shown to 

range between 50 to 80%7. 

The Vickers hardness test is effective for measuring the 

surface hardness of brittle materials. Gajewski et al. 

suggested that even though different polymers have 

different reaction kinetics, there exists an almost 

definitive link between the degree of conversion and the 

physical properties of composites especially hardness8. 

With the possible existence of widespread sale and 

utilization of dental composite resins in the Pakistani 

market, it has become extremely important to verify 

any compositional changes of suspect materials and the 

possible effects these variations might have on the 

physical and mechanical properties of these products. 

Clinical reports have been issued in regards to the 

inferior handling properties of recently available 

FiltekTMZ250 micro-hybrid composites. In order to 

substantiate such a claim, this in-vitro study was 

undertaken to compare the degree of conversion, micro-

hardness, ultrastructure and elemental analysis of 

FiltekTM Z250 and FiltekTM Z250-XT restorative 

composite resins. The aim of this study was therefore to 

identify any possible difference in the DC, MH, ultra 

structure and elemental composition between the 

FiltekTMZ250 and FiltekTMZ250-XT composite resin. 

MATERIALS AND METHODS 

This experimental study was carried out over a period 

of six months. The study included two main types of 

light-cured composite restorative materials; a micro-

hybrid composite (ESPE 3M FiltekTMZ250) and a 

Nano-composite (ESPE 3M FiltekTM Z250 XT) that 

were randomly collected from a number of suppliers 

from the twin cities of Rawalpindi and Islamabad. A 

total of 40 disc-shaped specimens (20 specimens of 

FiltekTMZ250 and 20 of FiltekTMZ250 XT) were 

prepared. The specimens were prepared using a metallic 

mould with a central orifice of 6 mm diameter and a 

thickness of 2 mm. 

Sample preparation and material testing were 

performed at IRCBM, COMSATS Lahore and at 

SCME NUST, Islamabad. The main difference between 

the two materials is related to the fillers incorporated by 

manufacturers, which are different in size and 

concentration. 

These 20 specimens for each composite material were 

further subdivided into two groups of 10 specimens 

each, based on the curing time (20s and 40s). All 40 

specimens (before and after curing) were submitted for 

Fourier transformation infrared spectroscopy(FTIR) for 

evaluation of the percentage of unreacted carbon to 

carbon double bonds (C=C) in resin-based composites. 

All disc-shaped specimens were then submitted for 

evaluation of Vickers micro-hardness using an ISO 

standardized hardness tester. 

The samples were also submitted for surface 

characterization and compositional analysis for SEM 

and EDX.FTIR ATR mode spectra of the uncured and 

cured specimens of each resin composite were recorded 

by Fourier transformation infrared spectrometer 

(Nicolet 6700 FT-IT, Thermo Scientific). For ATR, 

samples were in direct contact with the ATR diamond 

crystal. All spectra were collected within the spectral 

range of 4000-400cm-1. The spectra were measured at 

8cm-1 resolution accumulating a total of 128 numbers of 

scans. After collecting spectra of the uncured specimen, 

the specimen was cured at 20s and 40s using LED light 

whose tip was in close contact to the mould while 

curing. The specimens were then stored dry in a sample 

bottle covered with aluminium foil at room temperature 

for a few days, after which, Vickers hardness was 

evaluated with a micro-hardness tester (Wolpert Micro-

Hardness Tester 401/402MVD).A load of 50g was 

applied to the resin disks for 30 seconds, and the scores 

were recorded in hardness Vickers (HV). The test was 

performed for every restorative composite resin, and the 

procedure was divided into 1 indentation for each resin 

disk. 

The surfaces were also slightly etched with a solution 

of 0.8％(wt./vol) H3PO4 for 10 seconds to obtain a 

clearer image during SEM observation, after which the 

specimens were oven dried for 1hour at 37-degree 

centigrade. The samples were then placed on 

aluminium stubs with conductive tape, sputter coated 

with gold for 90 seconds and observed under SEM 

(Vega LMU from TESCAN Brno, Czech Republic) 

with backscattered electron and secondary electron 

signals at four different magnifications (1000x, 10000x, 

25000x). The compositional analysis was performed 

using Inca X-Act EDS detector from Oxford 

Instruments, Oxford UK, which was attached to SEM. 

Elemental composition of coated samples was 

determined by performing a line scan throughout the 

coated thickness. 

All data was entered and analysed using SPSS v 23.0. 

Mean and standard deviation was described for 

quantitative data, such as micro-hardness and degree of 

conversion values. The MH and DC values for all 

samples were tabulated. All data was tested for 

normality. Statistical comparisons were made between 

the DC and MH values at 20 s and 40 s between 

FiltekTM Z250 and FiltekTM Z250-XT. Independent 

samples T test was used to compare normal data, while 

the Mann-Whitney U test was applied to compare data 
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not distributed normally. An arbitrary value of 0.05 was 

considered to be significant. 

RESULTS 

The degree of conversion of FiltekTMZ250-XT was 

found to be significantly different from FiltekTMZ250 

composite resin, yielding a higher degree of conversion 

at 20s (p = 0.052) and 40s (p = 0.001), as shown in 

table 1. The curing mean values of Z250-XT were 

92.90 ± 14.85cm-1 and 112.80 ± 18.37cm-1, while those 

for FiltekTMZ250 were 77.60 ± 17.87cm-1 and 84.90 ± 

8.72cm-1 respectively, indicating a much lower degree 

of conversion in comparison (Table 1). 

 

Figure No.1: Filtek
TM

Z250 utilized in the study 

 
Figure No.2: Metallic Mould. 

Table No.1:  Analysis of Degree of Conversion for 

Filtek Z250 and Filtek Z250 XT 

  Filtek Z250 Filtek Z250 

XT 

Mean 

Difference 

P 

Value 

Degree of 

Conversion 

20 

Minutes 

77.60+17.87 92.90+14.85 15.30 + 

7.35 

0.052 

40 

Minutes 

84.90 + 8.72 112.80+18.37 27.90 + 

6.43 

< 

0.001 

 

On analysing the difference in micro-hardness between 

the two groups, FiltekTMZ250-XT was found to have 

significantly higher micro-hardness values at both 20 

and 40 seconds (Table 2).The mean recorded for micro-

hardness of FiltekTMZ250-XT at 20s and 40s curing 

time was 65.58 ± 10.36KgF and 93.04 ± 14.52KgF 

respectively. Whereas, FiltekTMZ250 presented with 

statistically lower micro-hardness mean values recorded 

at 20s and 40s curing time i.e. 13.03 ± 3.49KgF and 

15.20 ± 4.91KgF respectively (Table 2). 

Scanning electron microscope (SEM) observation with 

backscattered electron and secondary electron provided 

an adequate contrast between the resin matrix and 

fillers. The shape and size of filler particles were 

different amongst the composites. The filler particles 

size and shape was more uniform and dense in 

FiltekTMZ250-XT (nano-composite), whereas the 

particles size and shape in FiltekTMZ250 (micro hybrid) 

composite were not as dense as in FiltekTMZ250. 

FiltekTMZ250 showed both micro and nano sized filler 

particles and the inter filler distance was greater as 

compared to FiltekTMZ250-XT (Figure 3). Whereas, 

FiltekTMZ250-XT contained nano sized fillers 

distribution with little inter-filler distance. The images 

were taken at 1000x, 10000x, 25000x and 50000x 

magnification. 

Table No.2: Analysis of Microhardness for Filtek 

Z250 and Filtek Z250 XT 
  Filtek 

Z250 

Filtek 

Z250 XT 

Mean 

Difference 

P 

Value 

Micro 

hardness 

(KgF) 

20 

Minutes 

13.03 

+ 

3.49 

65.58+ 

10.36 

52.55 + 

3.46 

< 

0.001 

40 

Minutes 

15.20 

+ 

4.91 

93.04+ 

14.52 

77.84 + 

4.85 

< 

0.001 

 
Figure No. 4: SEM Images for Filtek

TM
Z-250 and 

Filtek
TM

Z-250 XT at 25000x Magnification 

 

Electron dispersive X-ray analysis (EDX) showed the 

chemical compositions of the restorative composite 

resins including the elements with relative values 

expressed in weight percentage. Similar elements such 

as carbon(C), oxygen (O), silicon Si and zirconium(Zr) 

were detected; however, the concentration was different 
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in both composite resins. The filler contents showed 

interesting differences in elemental composition and 

concentration. Silicon(Si) and zirconium(Zr) seemed to 

be a common filler component. Silicon(Si) was present 

in a greater amount in FiltekTMZ250-XT. Zirconium(Zr) 

filler content was higher in FiltekTMZ250 (micro-

hybrid) in comparison to FiltekTMZ250-XT. The higher 

concentration of zirconium(Zr) particle in FiltekTMZ250 

could be due to the presence of micro size particles. 

However, some selected areas in FiltekTMZ250 showed 

a lack of zirconium (Zr) content that might indicate the 

lower non-uniform distribution of zirconium(Zr) 

particles throughout the material. The EDX analysis of 

the FiltekTMZ250-XT composite resin showed the 

presence of carbon (C), oxygen O, silicon(Si), 

zirconium(Zr) , and sodium(Na) (Figure 3).  

Therefore, the results showed that the FiltekTMZ250-XT 

composite resin presented significantly superior DC and 

MH values when compared to the FiltekTMZ250 

composite resin. The comparison revealed that most 

filler particles are of irregular shape with increased 

inter-particle distance and non-uniform distribution of 

filler particles in FiltekTMZ250 composite resin and 

hence decreased filler load, which indicate low DC and 

MH values. 

DISCUSSION 

The  FiltekTMZ250 is being sold in the Pakistani market 

owing to its low price in comparison to other 

composites. FiltekTMZ250 showed inferior properties 

comparative to the other tested composite. The findings 

suggest that even though this composite has a similar 

packaging and therefore not easily discernible as a 

counterfeit product, the compositions of the resin, filler 

and quality are significantly different.  

Literature suggests that hardness values that exceed 50 

(VHN) are ideal for composite resins. Comparing the 

hardness values of FiltekTMZ250 obtained in this study 

with literature values, it was concluded that the this 

material currently available in the market is not ideal 

and the values for its VHN were below 50 (VHN)3, 

10,11.According to literature, the VHN values of 

commercially available authentic FiltekTMZ250 are 

higher as compared to the FiltekTMZ250 tested in this 

study12. Thus, it was concluded from this study that 

FiltekTMZ250 utilized in this study was similar in 

packaging to the original FiltekTMZ250 but its 

characterization revealed that this material was 

counterfeit.SEM images revealed that the counterfeit 

FiltekTMZ250 samples have irregular particles with 

particle size of 0.01-3.5 µm and original FiltekTMZ250-

XT contains spherical shaped filler particle materials of 

size 20–25 nm. Comparatively, FiltekTMZ250-XT 

yielded higher mean values for Vickers hardness and 

contained a higher filler load in comparison to the 

FiltekTMZ250 composite resin. These results suggest 

that the hardness of the counterfeit composite resin 

(FiltekTMZ250) could possibly have been enhanced by 

increasing the filler load concentration as this would 

result in improved packing of fillers in the polymer 

matrix. 

Previous literature shows that the intensity of light 

decreases as it passes through the bulk of the restorative 

material, which in turn reduces the polymerization 

potential by reduction of the light intensity passing 

through13,14. Major factors associated with light 

attenuation include absorption and scattering within the 

material15, and reflection from the surface of the 

restoration16. These factors are dependent on the 

composition of the material, predominantly the filler 

content, type, size and the shape of the particles17, 18. 

This study showed the micro-hybrid composite resin to 

have lower mean hardness values. This could be 

attributable to the diameter of the fillers causing light 

attenuation. Consequently, the composite with the 

lesser diameter fillers (FiltekTMZ250-XT) showed the 

highest Vickers mean hardness values. Hardness values 

are also used as an indication of the depth of cure or 

degree of polymerization. Comparable studies showed 

that if hardness ratio is below 80%, it could indicate 

poor polymerization in the test sample. Taking the 

micro hardness values into consideration, it could be 

suggested that the FiltekTMZ250 used in this study may 

not have been adequately polymerized. However, the 

values of DC obtained in this study showed the degree 

of polymerization within the acceptable range, 

suggesting adequate polymerization had taken place. 

These results indicate that this dental composite resin 

has adequate curing efficiency, which is not reflected 

by their hardness values.  

The DC for FiltekTMZ250-XT was significantly higher 

than FiltekTMZ250 at both 20 seconds and 40 seconds. 

Both micro-hybrid (FiltekTMZ250) and nano-hybrid 

composites (FiltekTMZ250-XT) were used with a 

consistent thickness of 2mm. The findings also showed 

that composites cured using the LED light curing unit at 

40s had a higher degree of conversion compared to 

those cured at 20s. Giorgi et al suggested that the 

irradiation time may affect the degree of conversion 

(DC)19. Literature also confirms that longer irradiation 

times produce a higher DC. Both composite resins in 

the current study reached an acceptable DC through 

irradiation at 20s and 40s using LED curing light. The 

higher degree of conversion observed in FiltekTMZ250-

XT and adequate DC observed in FiltekTMZ250 

composite resins can be explained by the presence of 

UDMA. UDMA based resins have proven to be more 

reactive than bisGMA-based resins20. The higher 

conversion level in FiltekTMZ250-XT could also be 

related to the partial substitution of the relatively stiff, 

hydrogen-bonded bisGMA molecules due to longer and 

more flexible bisGMA molecules. For FiltekTMZ250, 

the lower aliphatic: aromatic ratio could be an 

additional possible reason21. In this study, as both 
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FiltekTMZ250 and FiltekTMZ250-XT composite resins 

have the same polymeric matrix, the difference could 

rather be attributed to the filler particle size. 

Furthermore, the DC is said to be increased upon 

decreasing the distance of the light curing tip, using the 

fiber optic light guide tip and upon increasing the time 

of irradiation22-24. 

The distributions of filler particles seen in the SEM-

images may indicate a larger inter-particle distance in 

FiltekTMZ250 than in FiltekTMZ250-XT. Energy 

Dispersive X-ray analyser (EDX)results indicate the 

presence of carbon(C), oxygen(O), silicon(Si) and 

zirconium(Zr) in FiltekTMZ250 (micro-hybrid). The 

elements carbon(C), oxygen O and zirconiumZr are 

present in relatively higher concentrations and 

silicon(Si) is found in relatively lower concentrations in 

comparison to literature values. Contrary to literature 

which indicates the presence of sodium(Na) contents in 

FiltekTM Z250, this study presented an absence of 

sodium(Na) . Rogelio investigated light cure restorative 

composite resins which had recently been improved. 

The EDX results for FiltekTM Z250 indicated the 

presence of carbon(C), oxygen(O) , sodium(Na), silicon 

Si, and zirconium(Zr) in concentrations of 37.69, 33.21, 

0.17, 19.77 and 9.16 respectively25. On the contrary, 

our study shows the presence of carbon(C), oxygen(O), 

silicon(Si) and zirconium(Zr) in concentrations of 

50.41, 37.21, 12.37 and 14.28 respectively in our 

sample of FiltekTMZ250. This could indicate why the 

material currently available in the market may not be up 

to standard as well as it does not meet the clinical 

demands in terms of mechanical properties. Filler 

morphology and inter-particle spacing which is 

dependent on filler load volume and size has proven to 

be another key factor affecting the wear resistance of 

composites. The shorter the distance between the 

particles, the better the matrix will be protected against 

wear and scratch. From this study it is evident 

thatFiltekTMZ250 had a lower microhardness value 

owing to greater inter-filler distance in comparison to 

FiltekTMZ250-XT. 

This study compared two different composite 

materialswithout any prior bias, out of which one 

turned out to be counterfeit based after investigations. 

Future studies should focus on testing multiple 

counterfeit composites with tested products of the same 

filler type. 

CONCLUSION 

The present study suggests that FiltekTMZ250-XT has 

superior properties, in comparison to FiltekTMZ250. The 

FiltekTMZ250 used in this study was a counterfeit 

product that had a packaging exactly similar to the 

original company-manufactured product. However, the 

production was not done under standardized conditions 

and hence the micro hardness, degree of conversion and 

the elemental composition were significantly 

compromised. It is recommended that dentists should 

remain aware of commercially available counterfeit 

dental products since these are highly likely to show 

poor performance in the patients. 
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