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ABSTRACT

BACKGROUND & OBJECTIVE: Thrombocytopenia is a common hematological manifestation of malaria, but locally
there is limited data on the association of thrombocytopenia degree and malarial species in Pakistan. Therefore, the present
study aims to assess the frequency of thrombocytopenia and its severity among patients with malaria.

METHODOLOGY: In this prospective cross-sectional study, a total of 120 patients with smear-positive for malaria on
microscopy were included. The patient's complete blood count (CBC) was assessed daily to monitor the platelet counts, and
thrombocytopenia was divided into four categories, i.e., mild, moderate, severe, and very severe thrombocytopenia.
RESULTS: Out of the total 120 malaria-positive cases, 78(65%) were positive for P. vivax, 32(26.7%) were affected by
P. falciparum, and 10(8.3%) patients had mixed infection. Thrombocytopenia developed among 73% of the total patients
with malaria; of these, 35.23% developed mild thrombocytopenia, while 31.82%, 23.86%, and 9.09% developed moderate,
severe, and very severe thrombocytopenia, respectively. Among those 30(34.0%) infected with P. falciparum, 8(26.7%)
developed mild thrombocytopenia, while 8(26.7%) and 14(46.7%) developed moderate to very severe thrombocytopenia.
Similarly, most patients with P. vivax 23(39.7%) had mild to moderate 20(34.5%) thrombocytopenia, 15(25.9%) had severe,
and only 5.19% had very severe thrombocytopenia p-value=0.141 shows non-significant association. Furthermore, P. vivax
group developed complications, while two of the four patients of the P. falciparum group developed cerebral malaria, one
developed renal failure, and the last one had pancytopenia.

CONCLUSION: In conclusion, thrombocytopenia is frequent among patients with malaria. Moreover, the severity of
thrombocytopenia and complications are more evident among those infected with P. falciparum than those with P. vivax.
KEYWORDS: Thrombocytopenia, Malaria, P. falciparum, P. vivax.

INTRODUCTION

Malaria is a disease of serious concern and a significant cause
of morbidity and mortality in various parts across the globe
(121 Based on the World Health Organization (WHO) report
(2019), around 229 million people were affected by malaria,
attributing 409,000 deaths worldwide. The infection rate is
highest in WHO African Region, i.e., 94% of the overall
malarial incidence and deaths were documented from the
region mentioned above in 2019 B,

Locally, more than 50% of the Pakistani population live
under the critical zone, i.e., the malaria-endemic regions .
Pakistan is recognized as the sixth country with the highest
malarial transmission in the Eastern Mediterranean region

(67, However, the endemicity varies across the provinces; till
now, Khyber Pakhtunkhwa shares the highest disease burden
in Pakistan ¥, Among its species, P. vivax is more prevalent
in the Pakistani population than P. falciparumm®*!9, In
contraction, a study from Sindh reported a higher prevalence
of P. falciparum (64.56%) than P. vivax (35.44%) "1, As per
the Pakistan Malaria Annual Report of 2019, out of 374,513
malarial cases, P. vivax accounted for 84.0%, followed by P.
falciparum 14.9%, and 1.1% cases were of mixed infection
(1]

Malaria presents with episodes of high-grade fever typically
along with various hematological abnormalities on blood
complete picture as anemia, thrombocytopenia, and
neutropenia. To date, thrombocytopenia is recognized as
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the best-known indicator of malaria by a number of studies
(1214 Tn malarial hematopathy, thrombocytopenia occurs
in response to platelets pooling, reduced platelet life span,
and elevated serum concentration of both pro-and anti-
inflammatory cytokines ['*). In addition to thrombocytopenia,
malaria can even lead to disseminated intravascular
coagulation (DIC). However, thrombocytopenia is an early
manifestation, and more than 80% of the P. vivax and P.
falciparum present with thrombocytopenia [16-181,

The local data from Pakistan, specifically from KPK on
thrombocytopenia in malaria and its prognostic role, is
limited. Therefore, the present study aims to assess the
frequency of thrombocytopenia among patients with malaria
and the association of its severity with malarial species.

METHODOLOGY

The hospital ethical review committee granted the ethical
approval for the study [R.No.7312 dated 25/03/2019].
Written informed consent was taken from all the study
participants, and all patients were fully briefed regarding the
study objectives.

This prospective cross-sectional study was conducted at
the Department of Medicine, District Head Quarter (DHQ)
Hospital, Timergara Dir Lower. Patients presented with
high-grade fever, rigors, and chills were investigated for
malaria. Patients positive for malarial parasite both on thick
and thin blood smears and aged between 15-75 years were
considered eligible for inclusion in the study. While known
patients with platelets disorder, like ITP etc., were excluded
from the study sample. The study continued for 6 months,
from April to October 2019, and the data of 120 malarial
patients were analyzed.

Patient’s complete blood count (CBC) was assessed daily to
monitor the platelet counts. A fully automated quantitative
analyzer (SYSMEX-XP 100) was used for estimating
the platelet counts. As per the operational definitions,
Thrombocytopenia was divided into four categories i.e.,
platelets count 100,000 cells/ul -150,000 cells/pl (mild
thrombocytopenia), 50,000 cells/ul -100,000 cells/pl
(moderate thrombocytopenia), <50,000 cells/pl but> 20,000
cells/ul (severe thrombocytopenia) and <20,000 cells/pl
(very severe thrombocytopenia). The patients were strictly
monitored for any complications like cerebral malaria
or renal failure. All the patients infected with P. vivax, P.
falciparum and mixed infections were treated with oral
antimalarial, i.e., Artemether and Lumefantrine combination
or IV Artesunate.

Data were analyzed using SPSS version 22.0. Percentages
and frequency were calculated for categorical variables like
gender and thrombocytopenia. While mean and standard
deviation was used to present the continuous variable, i.e.,
age. The chi-square test was used to evaluate the association
of thrombocytopenia with malaria species, where a p-value
< 0.05 was considered significant.
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RESULTS

Among the enrolled cases, more than 50% were males. The
mean age was 40.85 + 15.6 years, and most of them were <
45 years of age, as shown in table-1.

Table-I: Baseline characteristics (n=120).

Variables
Age (years); Mean+SD 40.85+£15.6
Male 68(56.6)
Gender n(%) Female 52(43.3)
Age Group n(%) <45 years 76(63.3)
>45 years 44(36.6)
= Mild
B Moderate
Severe
very severe

Figure-I: Degree of thrombocytopenia in the study
population.

Out of the total, 88(73.3%) patients developed
thrombocytopenia. Among them, 31(35.23%) had mild
thrombocytopenia, 28(31.82%) had moderate, 21(23.86%)
were severe cases, and 8(9.09%) had very severe
thrombocytopenia, as shown in figure-I.

There were 58(66%) patients infected by P. vivax, 30(34%)
by P. falciparum. Among those infected with P. falciparum,
8(26.7%) developed mild thrombocytopenia, while
8(26.7%) and 14(46.7%) developed moderate to severe
thrombocytopenia. Similarly, most patients with P. vivax
had mild thrombocytopenia i.e., 23(39.7%), 20(34.5%)
moderate, and 15(25.9%) severe thrombocytopenia (Table-
).

Table-1I: Association of thrombocytopenia with malaria
species.

Variables Malaria Total p-
p.vivax  p.falciparum e
Mild 23(39.7) 8(26.7) 31(35.2)
Category Moderate 20 (34.5) 8(26.7) 28(31.8) 0.141
Sever 15(25.9) 14(46.7) 29(33.0)
Total 58 30 88
(100.0%) (100.0%) (100.0%)

*p-value<0.05 is considered significant.

Values are given as n(%)

None of the patients from P. vivax group developed
complications, while two of the four patients of the P.
falciparum group developed cerebral malaria, renal failure
(n=1), and pancytopenia (n=1).
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DISCUSSION

This present study was conducted at District Head Quarter
(DHQ) Hospital, Timergara, Lower Dir. Around 73% of the
enrolled malaria patients had co-existing thrombocytopenia.
A similar local study conducted by Arif et al. observed
thrombocytopenia in 79% of patients with Malaria [,
Likewise, Shaikh and his colleagues reported 80.6% of
malaria-positive patients with thrombocytopenia %,

There were eight patients with platelet counts below 20,000
Cells/ul in the current study, which is also consistent with
the study®’. The possible mechanism for the low platelets
may be oxidative stress, immune mechanism, variation in
splenic functions due to organomegaly, and direct interaction
between plasmodium and platelets. In the present study, we
had a patient presented with pancytopenia, usually due to
bone marrow aplasia and was found to be positive for P.
falciparum. A similar case of bone marrow aplasia was also
reported®!l.

It is evident that patients infected with P. falciparum were
more prone to severe thrombocytopenia and developed
complications of malaria as compared to P. vivax. Studies
have found similar results, which further strengthens our
statement regarding the severity of P. falciparum malaria
(22231 In our study, P. vivax infection was more common
than P. falciparum and mixed. Moreover, the incidence of
thrombocytopenia was also highest among those infected
with P. vivax (65.9%). Our results are consistent with a few
studies; while contradictory to others, a similar Indian study
reported a higher incidence rate of thrombocytopenia among
patients with P. falciparum (83.80%) than those with P.
vivax (74%). A study by Kochar et al. reported more P. vivax
cases with thrombocytopenia than P. falciparum, which is

consistent with our findings 1.

Although the present study determined a high frequency
of thrombocytopenia of various grades among the studied
malaria-positive cases, a few limitations must be considered.
We had a small sample size, and there was no specific
appropriate assessment for the causes of thrombocytopenia
other than malaria.

CONCLUSION

Based on the study outcomes, thrombocytopenia is a
common occurrence in patients with malaria. Early diagnosis
and treatment of complications reduce the global burden of
malaria. Thus, platelet count could serve as an important
screening tool among patients with acute febrile illness.

ACKNOWLEDGMENT: The authors would like to
acknowledge the Medical Affairs Department of Getz
Pharma for their technical support.

CONFLICTS OF INTEREST: None.

GRANT SUPPORT & FINANCIAL DISCLOSURE:
None to declare.

Vol. 14, Issue 1, January - March, 2023

REFERENCES:

10.

11.

12.

13.

Jemal A, Ketema T. A declining pattern of malaria
prevalence in Asendabo Health Center Jimma
zone, Southwest Ethiopia. BMC research notes.
2019;12(1):290. Doi:10.1186/s13104-019-4329-6
World Health Organization. Malaria control today.
2005. Available at: http://www.who.int/malaria/docs/
malaria_control today 2005.

World Health Organization. The "World malaria report
2019" at a glance. [Updated December 4th, 2019]
[Assessed October 2nd, 2021] Available at: https://
www.who.int/news-room/feature-stories/detail/world-
malariapdf;jsessionid=1002D7D51917FC87846F 13D
D71A8F1E87sequence=1

Mahar MA, Sheikh AM, Birmani NA. Prevalence of
malarial parasites Plasmodium in human population of
taluka Sukkur, Sindh, Pakistan. Journal of Entomology
and Zoology Studies. 2018; 6(2): 112-115.

Qureshi NA, Fatima H, Afzal M, Khattak AA, Nawaz
MA. Occurrence and seasonal variation of human
Plasmodium infection in Punjab Province, Pakistan.
BMC infectious diseases. 2019;19(1):1-3.

World Malaria Report; 2017 November 19. Geneva:
World Health  Organization; 2017.  Available
from: https://apps.who.int/iris/bitstream/hand
1e/10665/259492/9789241565523-eng.pdf

World Malaria Report; 2018 November 19. Geneva:
World Health  Organization; 2018.  Available
form: https://apps.who.int/iris/bitstream/hand
1e/10665/275867/9789241565653-eng.pdf

Karim AM, Yasir M, Ali T, Malik SK, Ullah I, Qureshi
NA, Yuanting H, Azhar EI, Jin HJ. Prevalence of clinical
malaria and household characteristics of patients in
tribal districts of Pakistan. PLoS Neglected Tropical
Diseases. 2021;15(5):e0009371.

Jamal MM, Jehon A, Nadir A. Malaria in pediatric age
group: a study of 200 cases. Pakistan Armed Forces
Medical Journal. 2005;55:74-77.

Durrani AB, Durrani IU, Abbas N, Jabeen M.
EpidemiologyofcerebralMalariaanditsmortality. Journal
of Pakistan Medical Association.1997;47:213-215.
Patel H, Borkhade S, Rai S. Thrombocytopenia in
Patients of Malaria—Correlation with Type of Malaria
and Its Clinical Significance. IOSR-JDMC. 2017;19(5):
55-58.

Asaad MB. Is thrombocytopenia considered a valuable
indicator tool for malaria?. GSC Advanced Research
and Reviews. 2020;2(3):052-54.

Gebreweld A, Erkihun Y, Feleke DG, Hailu G, Fisecha T.
Thrombocytopenia as a Diagnostic Marker for Malaria
in Patients with Acute Febrile Illness. Journal of Tropical
Medicine. 2021: 5585272 Doi:10.1155/2021/5585272

. Mahmood A, Yasir M. Thrombocytopenia: a predictor

of malaria among febrile patient of Liberia. Infectious
Diseases Journal of Pakistan. 2005; 14 (2): 41-44

547



15.

16.

17.

18.

19.

20.

21.

22.

548

Frequency and severity of thrombocytopenia among patients with malaria

Wilson J, Neame PB, Kelton JG. Infection
induced thrombocytopenia. Seminars in
Thrombosis and  Hemostasis.1982;8(3):217-233.

Doi:10.1055/s-2007-1005053

Mahittikorn A, Masangkay FR, Kotepui KU, Mala W,
Milanez GD, Wilairatana P, Kotepui M. Alteration of
Platelet Count in Patients with Severe Non-Plasmodium
falciparum Malaria: A Systematic Review and Meta-
Analysis. Biology. 2021;10(12):1275.

Looareesuwan S, Davis JG, Allen DL, Lee SH, Bunnag
D, White NJ. Thrombocytopenia in malaria. The
Southeast Asian Journal of Tropical Medicine and
Public Health.1992;23(1):44-50.

Arif M, Jelia S, Meena SR, Meena S, Jain P, Ajmera
D. A study of thrombocytopenia in malaria and its
prognostic  significance. International Journal of
Research in Medical Sciences. 2016;4(6):2373-2378.
Doi:10.18203/2320-6012.ijrms20161817

Makkar RP, Monga SM, Gupta AK. Plasmodium vivax
Malaria presenting with severe thrombocytopenia.
Brazilian Journal of Infectious Diseases. 2002;6(5):263-
265. D0i:10.1590/51413-86702002000500008.
Memon S, Shaikh S, Nizamani MA. Etiological
spectrum of pancytopenia based on bone marrow
examination in children. Journal of the College of
Physicians and Surgeons Pakistan. 2008; 18(3):163-
167. D0i:10.3109/09537104.2010.505308.

Kochar DK, Das A, Kochar A, Middha S.
Thrombocytopenia in  plasmodium  falciparum,
plasmodium vivax and mixed infection malaria: a study
from Bikaner. Platelets. 2010;21(8):623-627. Doi:10.31
09/09537104.2010.505308.

Gopalakrishnan NT, Papaiah S, Soman S, Upadhyaya
K. A Clinicopathological Study of Thrombocytopenia
in Malaria Cases with Its Evaluation in Different Types
of Malaria. Journal of Evolution of Medical and Dental
Sciences. 2021;10(33):2707-2712.

Author’s Contribution:

Saleh Ahmad: Substantial contributions to the conception
or design of the work

Saeed-ur-Rehman: cquisition, analysis, or interpretation of
data for the work

Qazi Ikramullah: Drafting the work or revising it critically
for important intellectual content

Igbal Ahmad: Final approval of the version to be published

i Submitted for publication: 22-02-2022
! Accepted after revision: 15-02-2023

J Uni Med Dent Coll



