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ABSTRACT

Objective: To find the prevalence of drug-drug interaction in malarial patients.

Study Design: Retrospective study

Place and Duration of Study: Department of Pharmacology, Watim Medical & Dental College, Islamabad Rawat from 15T May

2021 to 30" November 2021.

Methodology: Eighty malarial patients were enrolled. The patients were divided into two groups with 40 patients in each group.
Group A had patients only suffering from malaria while Group B was malarial patients who were also having co-morbidity. There

drug-drug interaction was analyzed and prevalence determined.

Results: The mean age was 22.1+3.2 years. There was greater than 5 days’ hospital stay in 62.5% cases with malaria in
addition to co-morbidities. The drug interaction was present in 8 cases out of 40 in group A while 20 in group B.
Conclusion: The potential of drug-drug interaction is as high as 35% in malarial patients
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INTRODUCTION

Malaria is an old infectious disease causing global health burden.
World Health Organization in 2019 elaborated that cases of
malarial infection ranges around 228 million in worldwide with an
estimated number of mortality as 405k as recorded by 2018
statistics.! The number of malarial cases in Pakistan is reported as
705000 in year 2018.2 This infectious disease remains one of the
common cause of mortality and morbidity all over the globe.® There
is a gender variance in which males are more prone towards
malaria and men are noticed to be more at the effect of catching
infection especially those who are in their early teenage and are
living in a rural setting than urbane.*

Although most of the cases of malaria do not need
hospitalization still those who are admitted to the hospital are for
managing co-morbid illnesses.® The recommended drugs against
malaria infection includes anti-malarial drugs, anti-pyretic
medications as well as analgesics.® In situations where co-
morbidity causes secondary infections various other medication is
also given for controlling the co-morbidities of malaria.”
Unfortunately, the usage of various drugs might result into drug-
drug interactions also known as DDIs which further effect the
pharmaco-kinetic factors in addition to pharmaco-dynamic
profiles.®®

Drug-drug interactions can result into negative health
outcomes as long term hospitalization, reduction in therapeutic
efficacy of the malarial drugs, toxic effects or other side effects.®
Kohler et al** suggested that drug interaction causes about twenty
to thirty percent of side effects in malarial patients with around 1-
2% having life intimidating while 70 percent required clinical
assistance for timely management of these adverse effects.. Other
research has also described that patients who are already
hospitalized due to liver diseases, immunocompromised condition
or diabetic and additionally suffer from malaria had higher
frequency of DDIs in them.'?'® This study was conducted for
identifying the frequency of DDIs in malarial patients and assesses
their effects on their overall health and recovery. The data of this
study will assist in better understanding of drug-drug interactions
and facilitates in designing new approaches for health benefits.

MATERIALS AND METHODS

This retrospective study was performed at Department of
Pharmacology, Watim Medical & Dental College, Islamabad Rawat
from 1%t May 2021 to 30" November 2021. Malaria patients are
mostly observed in monsoon season in Pakistan therefore the
months between July to September were targeted as maximum
number of patients were admitted in the hospital during this time. A

total of 80 patients suffering from malaria with an age between 20-
40 years were enrolled. These patients were further divided into
two groups. In group A there were 40 those patients who were
healthy other wise and were only suffering from malarial infection.
While in group B those 40 patients were enrolled who had
previously been suffering from either liver impairment (10 cases),
diabetes mellitus (10 cases), carcinoma (10 cases) and rest 10
cases with hypertension. Plasmodium vivax and Plasmodium
falciparum are the major types of malaria causing parasite. The
study design was approved from the institutional board.
Micromedex Drug-Reax software was study for assessing the DDIs
severity level as from minor-moderate-major-contraindicated
levels. The most relevant DDIs were reported and their frequency
was analyzed through clinical symptoms and laboratory testing.
The variance in doses was used for stratification of clinical
characteristics if drugs which were interacting. The cut-off points
used for identifying raised daily dose was as following: products
with calcium 2600 mg per 3 L, rifampin: 2450 mg ceftriaxone: =23
g; isoniazid: 2300 mg acetaminophen: 21 g quinine: 21350 mg
dexamethasone: =24 mg ciprofloxacin: 2800 mg metronidazole:
>1500 mg. The laboratory tests as complete blood count, renal
functions test and albumin creatinine test in addition to liver
function test was analyzed in each patient. Raised values of
leukocytes, blood urea nitrogen, serum creatinine and alkaline
phosphate above 11k/uL, 20mg/dl, >1.06mg/dl and >126U/L
respectively were considered significant for determining DDlIs.
Data was analyzed by SPSS version 25.0 where independent t test
was used for statistical analysis. P-value less than 0.05 was
considered as significant.

RESULTS

The mean age was 22.1+3.2 years. There were 52.5% males and
47.5% females among those patients who were only suffering from
malaria. While 62.5% males and 15% females in those malarial
patients who were also suffering from co-morbidities (Table 1).

The present study showed that prolonged hospitalization
was higher in cases having malaria in addition with other co-
morbidities. There was greater than 5 days’ hospital stay in 62.5%
cases with malaria in addition to co-morbidities. Acute
gastroenteritis was also formed in 12.5% cases during their
malarial infection (Table 2).

The drug interaction was seen in 35% cases within which it
was present in 8 cases out of 40 only malaria patients while in 20
those having malaria with co-morbidities. The individual prevalence
of DDIs in hypertension and liver disorder including cirrhosis was
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similar as 21%. The categorization of DDIs presenting as major
DDiIs in 45% of total malarial patients (Fig. 1).

There were various drugs used which interacted between
each other during malarial treatment. It was seen that drugs used
in low dosage has more prevalence of interacting for calcium
containing drug-drug interactions (Fig. 2).

Table 1: Gender and age distribution among malarial patients (h=80)

] [ Group A Group B
Variable [No. [ % [ No. [ %
Gender
Male [ 21 [ 525 [ 25 [ 62.5
Female [ 19 [ 475 |6 [ 15.0
Age (years)
<20 9 22.5 16 40.0
21-40 18 45.0 13 32.5
>40 13 32.5 11 27.5

Table 2: Hospital stay in malarial patienlts (n=80) |

. Group A Group B
Variable | No. l % | No. | %
Hospital stay (days)
4-5 [ 16 [ 400 [15 [375
>5 | 24 600 |25 625
DDIs in Co-morbidities
Hypertension (n=10) - - 2 20.0
Diabetes mellitus (n=10) - - 6 60.0
Hepatitis (n=10) - - 1 10.0
Acute gastroenteritis (n=40) 5 12.5 1 25
Carcinoma (n=10) - - 6 60.0
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Fig. 1: Categorization of DDI

Fig. 2: Calcium containing product drug-drug interactions

DISCUSSION

Drug-drug interactions persist as a major therapeutic challenge in
various diseases including malaria. The data available on DDIs in
malaria patients is still limited. The reported DDIs were as 35% in
total malarial patients. The results of this study were in
coordination with previously reported result from Pakistan which
reported 37.2% drug-drug interaction.’® The prevalence of
hypertension and liver cirrhosis and immunocompromised patients
DDiIs is reported earlier as 21.1%, 21.5% and 33.5% respectively
with much higher prevalence of diabetes mellitus and transplant
patients suffering from drug-drug interactions.*’

The higher frequency reported in the current study might be
due to regional variance. Pakistani population had a different drug
prescribing protocol than the western countries. Moreover, the
software applied in this study may also create result variance than
reported earlier.'®° The present study highlights the fact that drug-
drug interaction can cause lethal outcomes especially in patient
who have any other persistent disease. This is justified by the
statement that patient having co morbidity are already immune
compromised and sensitive towards combinational drugs.?

Another important finding of this study is that diabetes
mellitus cases had higher DDIs than other co morbidities. This is
further explained by the fact that the drugs which are prescribed in
patients suffering from diabetes mellitus are the most potent drugs
for interacting with malarial prescribed drugs. Therefore, escalating
the prevalence of DDIs in diabetes patients. Similar results have
been observed for cancer patients where as well the cancer
treating drugs highly interact with malarial drugs increasing the
frequency of DDIs in such patients.?

CONCLUSION

The potential of drug-drug interaction is as high as 35% in malarial
patients where its frequency becomes higher in diabetic and
cancer patients.

REFERENCES

1. WHO. Malaria. Geneva: World Health Organization, 2020.

2. WHO. World malaria report 2019. Geneva: World Health Organization; 2019.

3. Dye C. After 2015: infectious diseases in a new era of health and development.
Philos Trans R Soc Lond B Biol Sci. 2014;369:20130426.

4. Khan AM, Hassan A, Ullah I, Din AU, Hayat A. The frequency of malaria in

patients visiting selected hospitals in Peshawar, Khyber Pakhtunkhwa, Pakistan.
J Entomol Zool Study 2018;6:2277-83.

5. Zubairi AB, Nizami S, Raza A, Mehraj V, Rasheed AF, Ghanchi NK, et al. Severe
Plasmodium vivax malaria in Pakistan. Emerg Infect Dis 2013;19:1851-4.
6. Dodoo AN, Fogg C, Asiimwe A, Nartey ET, Kodua A, Tenkorang O, et al. Pattern

of drug utilization for treatment of uncomplicated malaria in urban Ghana
following national treatment policy change to artemisinin-combination therapy.
Malar J 2009;8:2.

7. Bassi PU, Osakwe Al, Ogar CK, Elagbaje C, Nwankwo BB, Balogun ST, et al.
Impact of comorbidity on adverse drug reaction profile in a cohort of patients
treated with artemisinin combination therapies for uncomplicated malaria in
Nigeria. Pharmacol Res Perspect 2017;5:e00302.

8. Zwart-van-Rijkom JE, Uijtendaal EV, Ten-Berg MJ, Van-Solinge WW, Egberts
AC. Frequency and nature of drug-drug interactions in a Dutch university
hospital. Br J Clin Pharmacol 2009;68:187-93.

9. Juurlink DN, Mamdani M, Kopp A, Laupacis A, Redelmeier DA. Drug-drug
interactions among elderly patients hospitalized for drug toxicity. JAMA
2013;289:1652-8.

10. Khan Q, Ismail M, Haider I, Hag IU, Noor S. QT interval prolongation in
hospitalized patients on cardiology wards: a prospective observational study. Eur
J Clin Pharmacol 2017;73:1511-8.

11. Kohler GI, Bode-Boger SM, Busse R, Hoopmann M, Welte T, Boger RH. Drug-
drug interactions in medical patients: effects of in-hospital treatment and relation
to multiple drug use. Int J Clin Pharmacol Ther 2000;38:504-13.

12. Franz CC, Egger S, Born C, Bravo AER, Krahenbuhl S. Potential drug-drug
interactions and adverse drug reactions in patients with liver cirrhosis. Eur J Clin
Pharmacol 2012;68:179-88.

13. Sivva D, Mateti UV, Neerati VM, Thiruthopu NS, Martha S. Assessment of drug-
drug interactions in hypertensive patients at a super speciality hospital. Avicenna
J Med. 2015;5:29-35.

14. Dinesh KU, Subish P, Pranaya M, Shankar PR, Anil SK, Durga B. Pattern of
potential drug-drug interactions in diabetic out-patients in a tertiary care teaching
hospital in Nepal. Med J Malaysia 2007;62:294-8.

15. Guastaldi RB, Reis AM, Figueras A, Secoli SR. Prevalence of potential drug—
drug interactions in bone marrow transplant patients. Int J Clin Pharm
2011;33:1002-9.

16. Noor, S., Ismail, M. & Khadim, F. Potential drug—drug interactions associated
with adverse clinical outcomes and abnormal laboratory findings in patients with
malaria. Malar J 2020; 19: 316.

17. Van Leeuwen RW, Brundel DH, Neef C, van Gelder T, Mathijssen RH, Burger
DM, et al. Prevalence of potential drug-drug interactions in cancer patients
treated with oral anticancer drugs. Br J Cancer 2013;108:1071-8.

18. Caratozzolo S, Gipponi S, Marengoni A, Pari E, Scalvini A, Pasina L, et al.
Potentially serious drug-drug interactions in older patients hospitalized for acute
ischemic and hemorrhagic stroke. Eur Neurol 2016;76:161-6.

19. Noor S, Ismail M, Ali Z. Potential drug-drug interactions among pneumonia
patients: do these matter in clinical perspectives? BMC Pharmacol Toxicol
2019;20:45.

20. Noor S, Ismail M, Khan F. Potential drug-drug interactions in patients with urinary

tract infections: a contributing factor in patient and medication safety. Front
Pharmacol 2019;10:103.

21. Amin M, Suksomboon N. Pharmacotherapy of type 2 diabetes mellitus: an
update on drug—drug interactions. Drug Saf. 2014;37:903-19.

PJMHS Vol. 16, No.02, FEB 2022 347



