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ABSTRACT 

Objective: To determine the frequency of glucose 6 phosphate dehydrogenase (G6PD) deficiency in patients with 

plasmodium vivax malaria presenting to the department of Medicine , Hayatabad Medical Complex, Peshawar. 

Study Design: Descriptive / cross sectional study 

Place and Duration of Study: This study was conducted at the Department of Medicine, Hayatabad Medical 

Complex, Peshawar from January 2016 to December 2016. 

Materials and Methods: Patients with plasmodium vivax malaria were included and patients having evidence of 

acute hemolysis were excluded from the study. The G6PD level was measured in the Department of Pathology, 

HMC. The data collected was analyzed in SPSS latest version. Mean ± SD was calculated for continuous variable. 

Frequencies and percentages were calculated for categorical variables final results were presented in tables. 

Results: A total of 870 patients were included. We found that 53(6.09%) subjects were deficient in G6PD. These 

cases were divided into non hospital and hospital groups. In Non-hospital group G6PD deficiency was 4.1% 

while13.3 % in the other group.  Thirty three patients (63.3%) had anemia in hospital patients and 8 patients had 

severe anemia. None of the Non-hospital had severe anemia, while mild anemia was observed in 16(30.2%) patients 

in Non-hospital groups. 

Conclusion: G6PD deficiency is predominantly found in male population. Moreover anemia is more common in 

G6PD deficient people than normal population. 
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INTRODUCTION 

The enzyme glucose 6phosphate dehydrogenase is 

found in almost all body tissue, and its function is to 

catalyze the initial step in the pentose phosphate 

pathway. Glucose 6phosphate dehydrogenase 

deficiency is a one of the commonest X-linked enzyme 

abnormality1. G6PD deficiency is endemic throughout 

tropical and subtropical regions of the globe2-4. This 

pathological problem which is endemic in tropical and 

subtropical countries, present wit hemolytic crisis and 

jaundice in the early days of a neonatal life5, 6. 
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Plasmodium vivax is equally endemic in most part of 
the world and it G6PD deficient are also affected as it is 
affecting individuals with normal G6PD7-9. Though 
G6PD deficient individuals are without symptoms most 
of the time, yet they can present with jaundice in early 
neonatal life and with acute hemolytic anemia 
especially when these people suffer from infection or 
the they take some drugs  and broad beans (favism) 
which aggravate the process of red blood cells with the 
enzyme deficiency). Though G6PD deficiency is of 
several variants yet in many cases the problem is 
caused by a single amino acid substitution10. 
Premaquine has an important role in vivax malaria 
treatment protocol and its use is challenging in G6PD 
deficient patients11,12,13. 
This study was done to look for G6PD deficiency and 
to see presence of anemia in these patients with vivax 
malaria. 

MATERIALS AND METHODS 

This descriptive / cross sectional study was done in the 
Department of Medicine, Hayatabad Medical Complex, 
Peshawar from January 2016 to December 2016. The 
study was approved by research ethical committee 
HMC, Peshawar. All the patients having history of   
plasmodium vivax malaria detected in indoor or 
outdoor OPD visits were included in the study. 
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Patients with evidence of acute hemolysis were not 
included in the study as G6PD deficient patients can 
have normal levels during hemolysis. The G6PD level 
was measured in Hematology section of the Department 
of Pathology HMC as this laboratory is a reference lab 
and receives blood samples from various parts of the 
province. 
2-3 ml of patient blood sample was transferred to an 
EDTA tube. Span Diagnostic Qualitative G6PD Test kit 
was used. Hemolysate was prepared form patient blood 
using 0.9% Normal Saline. The commercial kit was 
reconstituted using the supplied mineral oil. 
Hemolysate was mixed with the kit reagents and buffer. 
The mix was incubated for 1 hour at 37 degrees while 
being observed for color change at intervals of 5 min. A 
change in color form Blue to Red within the first 60 
min signifies Normal G6PD levels. No Color change 
beyond 60 min was taken as evidence of low G6PD 
levels.  
All the collected data was analyzed in SPSS latest 
version. Mean ± SD was calculated for continuous 
variable. Frequencies and percentages were calculated 
for categorical variables Final results were presented as 
tables. 

RESULTS 

A total of 870 patients fulfilling the inclusion criteria 

were included in the study. In our study we found 

patients age from age five years to thirty years. In Non-

hospital group 439 were males while 243 were females 

out of 682 cases. In the hospital group 113 were males 

and 75 were females in total of 188 cases. 

In total of 870 patients screened for G6PD deficiency 

28 found deficient in the Non-hospital group; while 25 

were deficient in hospital group. Out of these 68% from 

non-hospital group (19/28) were males while 32% 

(9/28) were females. In the hospital group 25(13.3%) 

patients (25/188) had G6PD deficiency. Amongst these 

25 patients, 15 were male while 10 were female. The 

details have been given in table 1. 

Table No.1: G6PD deficient patients in non-hospital 

and Hospital group. 

Groups 
Total 

subjects 
Deficient   % 

Non-hospital group 682 28 4.1 

Males 439 19 68 

Females 243 9 32 

Hospital group 188 25 13.3 

Males 113 15 60 

Females 75 10 40 

Grand Total 870 53 6.09 

 

In 53 patients found G6PD deficient cases the red blood 

cell count and haemoglobin level was found to know 

about various level of anemia. We found that 33 

patients (63.3%) had anemia. Eight (15.1%) had severe 

anemia, 9 (17.0%) were having moderate anemia and 

16(30.2%) had mild anemia which is shown in table 2.  

As far as presentation of the condition month-wise is 

concerned, Maximum were reported in March i.e. 97 

followed by May, April, September and January; 

whereas minimum number found in November 

Table No.2: Anemia status in 53 cases with G6PD 

deficiency 

 ANEMIA  

  Severe   Moderate  Mild  Total 

Non-

hospital 

group 

0 

(0%) 

1 

(1.9%) 

9 

(17.0%) 

10 

(18.9%) 

Hospital 

group 

8 

(15.1%) 

8 

(15.1%) 

7 

(13.2%) 

23 

(43.4%) 

Total 

8 

(15.1%) 

9 

(17.0%) 

16 

(30.2%) 

33 

(63.3%) 

Severe anemia =Hemoglobin <7.0g/dl.  

Moderate anemia= Hemoglobin 7-10g/dl  

Mild anemia = Hemoglobin 10-11g/dl 

Table No.3: Presentation of G6PD deficiency I 

various months  

Month Total Subjects G6pd % 

Jan 81 4 4.3 

Feb 61 2 3.3 

Mar 97 8 7.8 

April 86 5 5.2 

May 88 8 8.5 

June 76 3 3.9 

July 74 3 4.05 

Aug 58 3 5.2 

Sept 81 5 5.6 

Oct 61 5 8.2 

Nov 43 4 9.4 

Dec 67 6 8.3 

DISCUSSION 

We did our this research work at KPK Tertiary level 
hospital to know the frequency of glucose 6 phosphate 
dehydrogenase deficiency, occurring as minimum as 
below 5% in central area to as high as 24%. Our study 
showed G6PD deficiency in tertiary hospitals is 6.09%. 
This frequency is above the other study conducted in 
tertiary level hospital13. 
We found in our study that frequency of G6PD 
deficiency in hospitalized group was much higher than 
the non-hospitalized ones; which was 13.3% and 4.1% 
respectively. 
There was male predomince over female with a ration 
of almost 2:1 ratio. Results in other countries of the 
world are nearly same, as shown by Joshi et al14 and 
Sanpavat et al15 who conducted their native lands i.e. 
India and Thailand respectively.  
In our study we found that incidence of anemia in 
patients with G6PD is quite high i.e. 67% which was 
different from other international studies which showed 
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lower frequency15,16. Asymptdomatic patient percentage 
was low in our studies i.e. 37 % while the 
asymptomatic patients 15, 16.  
One of the core root cause responsible for this high 
incidence of anemia in our region is probably genetic 
polymorphism of G6PD.  
In this study we found that the maximum number of 
cases were found in May followed by May, April, 
September and January; while the minimum number in 
November. This part of our study also coincides with 
other international studies 13,17. 
In our study we found no causal relationship between 
bean ingestion and hemolytic anemia in the enzyme 
deficient cases and same is given by a Saudi study; 
while on international study showed contrary result by 
Warsy et al who found strong association of hemolysis 
in enzyme deficient patient with bean intake18. 

CONCLUSION 

G6PD deficiency is predominantly found in male 
population. Moreover anemia is more common in 
G6PD deficient people than normal population  

Recommendations: As both vivax malaria and 
Glucose 6 Phosphate deficiency are our common 
community problems but very less studies have been 
conducted. Therefore, various aspects of either 
condition should be considered for original studies to 
give maximum benefits to our community and create 
awareness in our public 

Author’s Contribution: 

Concept & Design of Study: Muhammad Bilal Khattak 

Drafting: Zahid Irfan Marwat 

Data Analysis: Arshia Munir 

Revisiting Critically: Shams Sulaiman 

Final Approval of version: Muhammad Bilal Khattak 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1 Metha APJ, Vullimy TJ. Glucose 6 phosphate  
dehydrogenase  deficiency . Baillieres Best Pract 
Res Clin Heamatol 2000;3(1): 21-38. 

2 Nkhoma ET1, Poole C, Vannappagari V, Hall 
SA, Beutler E. The global prevalence of glucose-6-
phosphate dehydrogenase deficiency: a systematic 
review and meta-analysis. Blood Cells Mol Dis 
2009;42(3):267-78. 

3 Cappellini MD, Fiorelli G. Glucose-6-phosphate 
dehydrogenase deficiency. Lancet 2008;371:64–74. 

4 Daoud BB, Mosbehi I, Prehu C, et al. Molecular 
characterization of erythrocyte glucose-6-
phosphate dehydrogenase deficiency in Tunisia.  
Pathol Biol 2008; 56(5):260–7. 

5 Hue NT, Charlieu JP, Chau TT, et al. Glucose-6-
phosphate dehydrogenase (G6PD) mutations and 
haemoglobinuria syndrome in the Vietnamese 
population. Malar J 2009;8:152.  

6 McDade J, Abramova T, Mortier N, Howard T, 
Russell E. Brief Report: A Novel G6PD Mutation 
Leading to Chronic Hemolytic Anemia. Pediatr 
Blood Cancer 2008; 51(6): 816–819. 

7 Roasa-Aguirre A, Gamboa D, Manrique P, Conn 
JE, Moreno M, Lescano AG et al. Epidemiology of 
Plasmodium vivax malaria in Peru. Am J Trop 
Med Hyg 2016; 95:133-44. 

8 Pant SD, Kim YC, Tegegn Y, Mandal PP, Ri KC. 
Mass primaquine preventive treatment for control 
of Plasmodium vivax malaria in the Democratic 
Republic of Korea: a country success story. WHO 
South-East Asia. J Public Health 2014;3: 75-80. 

9 Thanh PV, Van Hong N, Van Van N, Van 
Malderen C, Obsomer V, Rosanas-Urgell A, et al. 
Epidemiology of Forest Malaria in Central 
Vietnam: the hidden parasite reservoir. Malaria J 
2015;14:86. 

10 Luzzatto L, Elisa Seneca E. G6PD deficiency: a 
classic example of pharmacogenetics with on-
going clinical implications. Br J Haematol 
2014; 164(4): 469–480 

11 Zarza R, Pujades A, Rovira A, Aymerisy M. Two 
new mutations of the glucose 6 phosphate  
dehydrogenase  associated with haemolyticanemia. 
Br Haematol 1997; 98(3): 578-2. 

12 Baird K. Origins and implications of neglect 
of G6PD deficiency and primaquine toxicity 
in Plasmodium vivax malaria. Pathog Glob Health 
2015;109(3): 93–106. 

13 Al-Ali AK. Common glucose 6 phosphate 
dehydrogenase variants from Saudi population and 
its prevalence Annuals Saudi Med 1996;16(6): 
654-7. 

14 Joshi SR, Patel MR, Sukumar S, Colah RB. High 
prevalence of glucose 6 phosphate  dehydrogenase  
deficiency in vataliyaprajapti Community in 
Western India. Haematologia 2001;31(1):57-60. 

15 Sanpavat S, Nuchprayoon I, Ungbumnet W. The 
value of methemoglogin reduction test for neonatal 
glucose 6 phosphate dehydrogenase deficiency. J 
Med Associate Thai 2001; 84(1): 91-8. 

16 Pietrepertosa A, Delios G, Tannoia N. Genotype 
and phenotype correlation in glucose 6 phosphate  
dehydrogenase deficiency Haematologica 2001; 
86(1):30-35. 

17 Yahya Hl, Al- Alawi NA. Acute haemolytic 
episode and fava bean consumption in glucose 6 
phosphate dehydrogenase deficient Iraqis. Indian J 
Med Res 1993; 98:290-2. 

18 Warsy AS, El-Hamzi MA. Glucose 6 phosphate 
dehydrogenase deficiency, distribution and variants 
in Saudi Arabia: An Overview Annual Saudi Med 
2001; 2193-40; 1-7. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Nkhoma%20ET%5BAuthor%5D&cauthor=true&cauthor_uid=19233695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poole%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19233695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vannappagari%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19233695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=19233695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=19233695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beutler%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19233695
https://www.ncbi.nlm.nih.gov/pubmed/19233695
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2574849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2574849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4153881/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4153881/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4153881/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4455359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4455359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4455359/

