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ABSTRACT

Objective: The objective of this study is to determine the effect of Quinine on QTc interval.

Study Design: Observational / descriptive study.

Place and Duration of Study: This study was conducted at the Medicine Department of Saidu Teaching Hospital
Saidusharif Swat from 1% October 2015 to 1 October 2016.

Materials and Methods: A total of 100 patients both male and female who needed Quinine for febrile illness were
included Pretreatment ECG and post treatment ECG (on the last day of Quinine treatment) was recorded. Patients
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were divided in three groups on the basis of pretreatment ECG

Group I: (50%) pretreatment ECG QTc interval was 361 to 400msec (mean) 380 msec.

Group I1: (30%) pretreatment QTC interval 401 to 450msec with mean 425.5msec.

Group I1: (20%) pretreatment QTC interval 451 to 485msec with mean 468msec.

Patients were given Quinine according to the protocol and post treatment QTc interval was recorded.
Results: Values were analyzed on student T- Test with a P value of 0.006.

Conclusion: It is concluded that Quinine increases the QTc interval to a significant level.
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INTRODUCTION

Malaria is an important cause of morbidity and
mortality. Affecting more than 1 billion people and
causing 1 to 3 million deaths each year!. In our country
malaria behaves like epidemic because of unstable
transmission?. Majority of the complications are due to
plasmodium falciparum®. Major problem in the
management of malaria is chloroquineresistance®.
Resistant malaria can be managed with alternative
drugs.®

Malaria with complications need parenteral Quinine,
which inhibits the polymerization of the toxic heme
molecule®. Falciparum malaria can cause multi organ
dysfunction due to cytokines production and
impairment of microcirculation.” Complications can
occur if there is high parasite load (> 5%).8

Although Quinine is effective for severe malaria but has
a number of side effects, like prolongation of theQTc
interval, which is a risk for arrhythmias. The QTc is
calculated according to the Bazett’s correction i-e
QTc=QT/R-R msec®.
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MATERIALS AND METHODS

This study was carried out in the Medicine Department
of Saidu Teaching Hospital Saidu sharif Swat over a
period of 1 year from 1% October 2015 to 1% October
2016.100 Patients were included in the study.70% were
males and 30% were females. The age was ranging
from 13 to 65 years.

Fever was the consistent clinical presentation (100%).
Other symptoms were found in different combination
like, headache (90%), nausea and vomiting (80%),
abdominal pain (30%), Jaundice (20%), loose motions
(20%) and confusion (10%).The symptoms, signs and
other data were recorded on proforma. In 50% patients
malarial parasites were isolated while in 50% patients
malarial parasites could not be isolated. Patients were
started on Quinine according to the protocol.
Pretreatment ECG was recorded for QTc interval.
Patients were divided in three groups on the basis of
pretreatment ECG Group | (50%) pretreatment ECG
QTc interval was 361 to 400msec (mean) 380 msec.
Group 1l (30%) pretreatment QTC interval 401 to
450msec with mean 425.5msec. Group Il (20%)
pretreatment QTC interval 451 to 485msec with mean
468msec.

Post treatment (last day of Quinine treatment) QTc was
recorded again and then the results were compiled and
tested on student t-test.
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RESULTS

The results are shown in table 1 and table 2.

Table No.1:Detail comparison of pre-treatment and
post treatment of QTc interval in patients.

Group | No. of Pre-treatment QTc Post treatment of
Patients interval QTc Interval

Min | Max | Mean | Min | Max |Mean

I 50 361 | 400 | 380.5 | 413 | 450 |431.5

1 30 401 | 450 | 4255 | 451 | 485 | 468

11 20 451 | 485 | 468 | 501 | 560 |530.5

Total 100

Table No.2: Mean comparison of pre-treatment and
post treatment of QTc interval in patients.

Group | No. of Pre-Treatment Post-

patients QTc mean Treatment
QTc mean

I 50 380.5 4315

I 30 425.5 468

Il 20 468 530.5
T-Test (P. 0.00609659
value)=

DISCUSSION

Malaria is common and sometimes presents with
different  manifestations'®*.  Because of the
development of resistance’>!” alternative drugs are
needed for the management. Falciparum malaria can be
fatal especially in non-endemic areas'®. For
uncomplicated cases artemether and lumefantrine
combination can be used®® although it is expensive for
developing countries®. Doxycycline can be combined
with antimalarial drugs®. Quinine in its parenteral form
is used for sever malaria, although mono therapy is
responsible for resistance?® % up to 5% resistance has
been reported for Quinine in case of falciparum
malaria, which has an annual incidence of 33%242° the
resistance has developed because of helicases as a result
of adaptation to the stresses of existence?® some studies
have shown better results with artesunate regarding
parasite clearance and safety.?”?8

Quinine therapy needs closed monitoring especially if
loading doses are considered for the management of
patients?®-3L, The QT interval which was first described
by wolff in 19503 Can be either prolonged
congenitally (330, or because of the underlying heart
diseases® or because of the drugs

especially Quinine and Quinidine. Prolonged QTC
interval has been considered increased risk factor for
cardiovascular mortality®s.The, quinidine syncope, was
described in 19643, Both quinine and quinidineprolong
the QTc interval.

However simple prolongation does not make the patient
prone to torsade de pointes®”. QTc is considered

prolonged if it is > 440msec in malesand more than
450msec in females®. Although there is no rigid
consensus on the prolongation limits but QTc of more
than 500msec is a risk for arrhythmia®. In our study the
range of pretreatment QTc was 380-388 and post
treatment QTc was 431-530msec with mean QTc,
variable for different groups. Although the prolongation
in QTc internal is significant statistically with a P-value
of 0.006 but only 20%

patienthad gone to QTc interval of > 500mscs in the
post treatment phase. None of the patients developed
arrhythmias. May be because of careful selection of
patients, close monitoring and addressing the
supporative care.

In view of this study we suggest that early diagnosis by
optimal malarial test and microscopy*®4! and proper
management will decrease mortality and morbidity and
avoid emergence of resistance strains especially, if
WHO guidelines are adopted*? which recommends 2
yearly monitoring for drug resistant strains.

Malaria will remain major health problem until
effective vaccines are developed**** and affective
preventive measures are taken“®.

CONCLUSION

Quinine prolong the QTc interval but only 20% go to
the interval of > 500msec. Even in this group
arrhythmias were not documented.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. White NJ, Breman JG. Malaria and babesiosis.
Diseases caused by red blood cell parasites. In:
Kapser DL, Fauci NS, longo DL, et al, editors.
Harrison’s principles of internal medicine. 16™ ed.
Mcgraw hill; 2005.p.1218 -1232.

2. Centre for disease control and prevention. Health
information for international travel, 1999-2000,
Atlanta, department of health and human services,
2000.

3. World health organization: severe falciparum
malaria Tran R Soc Trop Med Hyg 2000;94 (Sppl
1): 51.

4. White NJ. The assessment of antimalarial drug’s
efficacy trends parasitol 2002;18: 865.

5. Van VUGTM, et al. Treatment of uncomplicated
multidrug resistant falciparum malaria with
artesunate- proguanil. Clin infect Dis 2002;35.

6. Abramowicz M. Drugs for parasitic infections,
Med litt Drugs ther 2000;40:1.

7. Moss PJ, Irving WL, Anderson J. infectious
disease, tropical medicine and sexually transmitted
infections. In: Kumar P, Clark M, editors. Kumar
and Clarke’s. 8" ed. Clin Med Saunders; 2012.p.
143-146.



Med. Forum, Vol. 27, No. 12

December, 2016

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Rosental PJ. Protozal and helminthic infections. In:
papadakis MA, Mcphee SJ, editors. current
medical diagnosis and treatment. McGraw Hill;
2016.p.1482-1523.

Meek S, Moris F. Introduction-1lI- basic
terminology. In:  Morris F, Bray WJ, Camm J,
editors. ABC of clinical electrocardiography.
2" ed. Blackwell; 2008.p.5-8.

Kochar DK, Agarwal P, Kochar SK, Jain R, Rawat
N, Pokharna RK, et al. Hepatocyte 7 days function
and hepatic encephalopathy in plasmodium
falciparum malaria. QJm 2003; 96:505-12.

Krishna A, Karnad DK. Severe falciparum malaria,
an important cause of multi organ failure in Indian
intensive care unit patients. Crit Care Med 2003:;
31; 2278-84.

Mahmood K, Jairamani KL, Abassi B, Mahar S,
Samo AH, Talib et al. Falcipraum malaria various
presentations. PAK J Med Sci 2006;22: 234-37.
Christoper JM, Rowland M, Sanderson F,
Mutabingwa TK. Clinical review science,
Medicine and the future, malaria. BMJ 2002;325:
1221-4.

Rashid S, Barsuom. Malarial acute renal failure
Am Neph J 2000; 11: 174-82.

Meman 1A, Kanth N, Murtaza G. choloroquin
resistance malaria in children. JPMA 1998: 48(4):
98-100.

Memon IA, Dominate malaria parasite species in
hospitalized children in Nawab Shah and
choloroquin resistance. Specialist Pak J Med Sci
1997;13(3): 245-8.

Arain A Shaikh, Shaikh A. Study of malaria in
children at Liagat medical college hospital. Pak
Pediat J 1997; 21(2); 95-97.

Molyneux Malcolm. Malaria in non-endemic areas.
Med Int 1997; 37(1l) : 28-31.

Rasheed A, Mk Sabir, YA Muhammad etal.
Efficacy and safety of Artemether- lumefantrinein
uncomplicated falcipuram malaria in Liberia. J Pak
Med Assoc 2011;61(2): 131-134.

Laxminarayan R. Act now or later? Economics of
malaria resistance. Am J Trop Med Hyg 2004;
71(suppl2): 187-95.

Ejaz A, Hagnawaz K, Hussain Z, et al. Treatment
of uncomplicated plasmodium malaria with
quinine-doxycyline combination therapy. J Pak
Med Assoc 2007;57(10):502-505.

Bhalli MA, Samiullah. Falciparum malaria A
review of 120 cases. JCPSP Pak 2001;11: 3003-3.
Jamal MM, Ara J, Ali N. Malaria in pediatrics age
group; a study of 200 cases. Pak Armed forces
Med J 2005; 55: 77-7.

Nizamani MA, Kalar NA Khuhsk IA. Burden of
malaria in sindpakistan; A two year Surveillance
report. J Liagat Med Health Sci 2006; 5: 76-83.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Arain A, shaikh S, Shaikh A. study of malaria in
children at liagat medical college hospital. Pak
Paed J 1992; 21: 95-7.

Tutejaetal R. Emerging functions of helicases in
regularization of stress survival in malaria parasite
plasmodium falciparum and their comparison
withhuman host; parasitol international (2016),
Hhp;//dx.doi.org/10.1016/j-parint2016. 08.010.
South East Asian quinine artesunate malaria trial
(SEAQUMAT) artesunate versus quinine for
treatment of severe falciparum malaria. A
randomized trial www.thelancet.com Aug 27,
2005. Vol 366; 717-724.

Karunajeewa H, Lim C, Hung Ty. lllet KF, et al.
Safety evaluation of fixed combination pipraquin
plus dihydroatemisinin in Combodian children and
adults with malaria. Br J Clin Pharmacol 2003;
57(1) 93-99.

Tarig M, Saleem T, Hamidullah, Mehraj V, et al.
Efficacy and safety of quinine loading dose in
patients with severe falciparum malaria at a tertiary
care hospital in Pakistan; J Pak Med Assoc 2011;
61(1): 27-31.

Alkadi HO. Antimalarial drug toxicity: A review
chemotherapy 2007:53: 385-391.

White NJ. Cardio toxicityof antimalarial drugs.
http://infection.thlancet.com. VVol7Aug 2007.
Wolff-L. Electro cardiography. Fundamentals and
clinical applications- Philadelphia. WB. Saunders
company 1950.

Jarvell A, lange-nielsen F. congenital Deaf mutism,
functional heart diseases with prolongation of QT
interval and sudden death. Am heart J 1957; 54:
59-68.

Khambata RB, The QTinterval in myocardial
infarction. B Med J 1953;11:808-811.

Schouten EG, Dekker JM, MeppelinkP et al. QT
interval prolongation predicts cardiovascular
mortality in an apparently healthy population.
Circulation 1991;84(4):1516-1523.

Selzar A, Wray HW. Quinidine syncope.
Paroxysmal ventricular fibrillation occurring
during treatment of chronic atrial arrhythmias.
Circulation 1964; 30: 17-26.

Darpo B. spectrum of drugs prolonging QT interval
and the incidence of torsadedepointes, Eur Heart J
Suppl 2001; 3 (suppl K): K 70-80.

KT Chang, et al. Association between C reactive
protein corrected QT interval and presence of QT
prolongation in hypertensive patients:www.science
direct.com. Kaohsung journalof medical science
2014;30: 310-315.

Drew BJ, califf RM. Funk M, et al. Practice
standards for electrocardiographic monitoring in
hospital setting. An American heart association
scientific ~ statement  from  councils  on
cardiovascular Nursing, Clinical Cardiovascular


http://www.thelancet.com/
http://infection.thlancet.com/
http://www.sciencedirect.com/
http://www.sciencedirect.com/

Med. Forum, Vol. 27, No. 12 59 December, 2016
diseases in young endorsed by international society =~ 42. Global report on antimalarial efficacy and drug
of computerized electrocardiography and the resistance 2000-2010 world health organization,
American association of critical care nurses. Geneva, Switzerland.

Circulation 2004;110: 2721-46 43. Racie TL, et al. progress with plasmodium

40. Khan SA, Anwar M, Hussain S, Qurreshi A H, falciparum sporozoite (Pfspz)- based malarial
Ahmad M, Afzal S. Comparison of optional vaccine . Vaccine 2015;833:4752-7461.
malarial test with light microscopy for the 44, Stanisic, et al. development of cultured
diagnosis of malaria. Toranto critical care plasmodium falciparum blood — stage malarial cell
Medicine symposium (adult and pediatric). Oct 21- banks for early phase in vivo clinical trial
Oct 23- 2004. assessment of antimalarial drugs and vaccines.

41. HaraniMs, Beg MA, Khaleeq L, Adil SA, Malaria J 2015;143.

Kakepoto GN, Khurshid M. Role of ICT malaria ~ 45. Jamali S. Role of pyrethroids in control of malaria

immunochromatographic test for rapid diagnosis of
malaria. J Pak Med Assoc 2006;56(4):167-171.

amongst refugee population. J Pak Med Assoc
2011; 61(5): 486-490.



