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Impact of splenomegaly on complete blood counts in hospitalized
patients with Plasmodium vivax malaria

Abdul Rehman Arshad, Abdullah Arshad

Department of Medicine, 1 Mountain Medical Battalion, Bagh, Azad Kashmir
And Combined Military Hospital Multan

Objective: To determine the effects of
Plasmodium vivax infection on blood counts and
the impact of splenomegaly on these results.

Methodology: This was a retrospective
observational study carried out at 1 Mountain
Medical Battalion, Bagh, Azad Kashmir. Medical
records of all patients admitted with vivax malaria
from January 2010 to October 2012 were
reviewed. The presence or absence of a palpable
spleen and the results of complete blood counts
measured at the time of admission were noted.
Anemia was defined as Hb<13g/dl in men,
leukopenia as total leukocyte count
(TLC)<4000/ul and thrombocytopenia as platelets
count <150000/ul. Data was analysed with STATA

version 12.1.

Results: Anemia was seen in 22.15%,
neutropenia in 23.49% and thrombocytopenia in
90.60% of the 149 male patients having a mean
age of 27.54+5.11 years. The differences in mean
blood counts and the number of patients with
hematological abnormalities in the two groups
were statistically insignificant.

Conclusion: Since the blood counts are not
affected by presence or absence of
splenomegaly, mechanisms other than
hypersplenism are important. (Rawal Med J
2013;38:223-225).
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INTRODUCTION

Malaria is a major public health problem in many
developing countries like Pakistan. Around 100
million people out of the estimated 3 billion at-risk
individuals acquire vivax malaria every year.' It is
now being increasingly recognized that the P. vivax
malaria can produce serious manifestations just like
falciparum malaria.” More commonly, significant
changes in hematological parameters exist even
during the initial phase of clinical infection. This
study was carried out to determine the impact of P,
vivax infection on complete blood counts including
platelets in our patient population and to assess
whether the presence of splenomegaly had any
influence on these laboratory parameters.

METHODOLOGY

This retrospective observational study was carried
out at the Department of Medicine, 1 Mountain
Medical Battalion, Bagh, Azad Kashmir. All
patients admitted from January 2010 to October
2012 and diagnosed to have P. vivax malaria based
on peripheral blood smear were included. Patients
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with falciparum malaria/ mixed falciparum and
vivax malaria as well as those with malaria
diagnosed only on the basis of clinical suspicion
were excluded from the study. Medical records of all
eligible patients were reviewed. Apart from
demographic features, duration of illness and the
presence or absence of a palpable spleen at the time
of admission were noted down. The results of
complete blood counts and platelet counts measured
on the first day of admission with a Sysmex KX 21
Haematology Analyzer were also recorded.

Anemia was defined as Hb<I13g/dl in men,
leukopenia as TLC<4000/ul and thrombocytopenia
as platelets count <150000/pul. Data was analyzed
with STATA version 12.1. The results of hematology
parameters were compared amongst patients with
splenomegaly and those without splenomegaly
using student's t-test. Chi square test was used to
compare proportions of patients having different
hematological abnormalities.

RESULTS
One hundred and forty nine patients were included
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in this study. All were males with mean age of
27.54+5.11 years and fever for 3.15+1.77 days at the
time of admission.

Table 1. Comparsion of patients with hemtological
abnormalities.

Parameter Patients with Patients Total P
splenomegaly without
(n=48) splenomegaly
(n=101)
Anemia 14 (29.17%) 19 (18.81%) 33 | 0.155
Leukopenia 7 (14.58%) 28 (27.72%) 35 10.077
Thrombocytopenia | 46 (95.83%) 89 (88.12%) 135 ] 0.132

Out of these, 48 had splenomegaly at the time of
admission. The results of hematological parameters
are showninFig 1.

Table 2. Parameters compared between the two groups.

Parameter | Patients with Patients P
splenomegaly without
splenomegaly
Hb (mg/dl) 13.64+1.56 13.90+1.23 0.263
TLC (/ul) 5285.42+ 4987.13+ 0.274
1558.23 1547.04
Platelets 87416.67+ 99485.15+ 0.083
(/ul) 32114.71 42519.79

Anemia was seen in 33(22.15%), neutropenia in
35(23.49%) and thrombocytopenia in 135(90.60%)
patients (Table 1).

Fig 1. Haematological parameters on admission.
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Many patients had more than one hematological
abnormality (bi- and pancytopenia). Their
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proportions are displayed in Fig 2. As shown in
Table 2, there was no difference in the
hematological parameters amongst patients with
splenomegaly and those without it.

DISCUSSION

Our hospital is a 50-bedded field medical setup of
Pakistan Army. Being a small outfit, only serving
soldiers are admitted for indoor treatment. For this
very reason, only young male patients were
included in this study. Though vivax malaria is
generally a benign and easily treatable disease, there
has been a trend towards increased incidence of
complications in the recent years.’ Moreover, there
is aneed to avoid undue physical activity during the
acute febrile phase. So, we generally treat all of our
serving troops indoors with a primary aim to provide
them bed rest.

Fig 2. Patients showing various combinations of
haematological abnormalities
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Thrombocytopenia was the most common
abnormality. Though lower frequencies are
generally described in local literature, there are a
few studies with nearly similar results. For example,
thrombocytopenia was seen in 93.3% cases in a
study done at Karachi. Similarly, 89% patients with
vivax malaria had thrombocytopenia in a study
published in 2010.” Results close to this have been
published internationally as well-
thrombocytopenia was seen in 86% of patients in a
study done in Qatar.’
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There are several mechanisms for the development
of thromocytopenia in patients with vivax malaria.
Although a dyspoetic mechanism used to be cited in
the literature in the past, a recent article by Lacerda
et al disapproves direct bone marrow supression by
the malarial parasites as a potential cause.” Since
platelets as well as other blood counts were the same
in patients with and without a clinically palpable
slpeen, hypersplenism is at least not the only or the
most important reason.

It is not the actual depletion of leukocytes but the
shifting away from the peripheral blood vessels into
the spleen and other marginal pools that reduces the
white cell counts in vivax malaria.’ Leukopenia was
seen in 15.2% patients in an Indian study and in 14%
in a study from Dubai.”"” These figures are lower
than ours. The results of blood counts depend on the
number of days that have elapsed since the onset of
illness. One possibility of higher degree of
leukopenia in our patients would be a relatively late
presentation. However, studies done in Pakistan
give nearly similar statistics e.g. 21.5% during
2006-07 in Karachi."

The frequency of anemia seen in our patients is
comparable to other studies done in Pakistan. Two
studies from Quetta, a hub for vivax malaria, found
anemia in 25 and 29.5%.”" Splenomegaly is a
recognized risk factor for anemia in vivax malaria
but in our patients, the Hb levels did not differ
statistically in the two groups. This highlights the
importance of others mechanisms involved in the
pathophysiology of anemia. These include
dyserythropoiesis and bone marrow insufficiency
besides intravascular hemolysis of RBCs before
being phagocytosed in the spleen.”

Since this study is retrospective and relied on
medical records, we do not have any information on
the follow up of patients after discharge from the
hospital. Thus, we are not sure whether anemia in all
the individuals was due to infection with P. vivax or
due to some other cause identified later.

CONCLUSION

P vivax infection frequently produces abnormalities
in blood counts, thrombocytopenia being the most
common. Hypersplenism is not the only mechanism
for these abnormalities.

225

Author Contributions:

Conception and design: Arshad, Abdullah Arshad

Collection and assembly of data: Abdul Rehman Arshad
Analysis and interpretation of the data: Abdul Rehman Arshad,
Abdullah Arshad

Drafting of the article: Abdul Rehman Arshad

Critical revision of the article for important intellectual content:
Abdullah Arshad

Statistical expertise: Abdul Rehman Arshad, Abdullah Arshad
Final approval and guarantor of the article: Abdul Rehman
Arshad, Abdullah Arshad

Corresponding author email:maj.abdulrehman@gmail.com
Conflict of Interest: None declared.

Rec. Date: Nov 13, 2012 Accept Date: Mar 20, 2013

REFERENCES

1.  SalmaS, Memon H, Iohano B, Shaikh A, Ahmed I, Baird
JK. Severe disease in children hospitalized with a
diagnosis of Plasmodium vivax in south-eastern
Pakistan. MalarJ2012,11:144.

2. Douglas NM, Anstey NM, Buffet PA, Poespoprodjo JR,
Yeo TW, White NJ, et al. The anaemia of Plasmodium
vivax malaria. Malar J 2012;11:135.

3.  Limaye CS, Londhey VA, Nabar ST. The study of
complications of vivax malaria in comparison with
falciparum malaria in Mumbai. JAP12012;60:15-18.

4. Shaikh QH, Ahmad SM, Abbasi A, Sahito AA, Munir
SM, Malik SA. Thrombocytopenia in malaria. J Coll
Physicians Surg Pak 2009;19:708-10.

5. Zubair W, Muhammad T, Faisal H, Muhammad A,
Ghulam R, Abdullah D. Thrombocytopenia and benign
tertian malaria. Infect Dis J2010;19:1925.

6. Abu Zaid H, Ghadban WK. A study of
thrombocytopenia in hospitalized vivax malaria
patients. J Emerg Med Trauma Acute Care 2012:22
http://dx.doi.org/10.5339/jemtac.2012.22

7.  Lacerda MVG, Mourao MPG, Coelho HCC, Santos JB.
Thrombocytopenia in malaria: who cares? Mem Inst
Oswaldo Cruz, Rio de Janeiro 2011;106:52-63.

8. McKenzie FE, Prudhomme WA, Magill AJ, Forney JR,
Permpanich B, Lucas C, et al. White blood cell counts
and malaria. J Infect Dis 2005;192:323-30.

9.  Jadhav UM, Singhvi R, Shah R. Prognostic implications
of white cell differential count and white cell
morphology in malaria. J Postgrad Med 2003;49:218-
21.

10. Abro AH, Ustadi AM, Younis NJ, Abdou AS, Al Hamed
D, Saleh AA. Malaria and hematological changes. Pak J
Med Sci2008;24:287-91.

11. Malik AM, Zaffar N, Ali N, Malik AM, Khan R.
Haematological findings and endemicity of malaria in
Gadap region. J Coll Physicians Surg Pak 2010;20:112-
116.

12. Nadeem M, Ali N, Qamar A. Hematological findings in
Acute Malarial Infection. Biomedica 2002;18:62-5.

13. Rasheed A, Saeed S, Khan SA. Clinical and laboratory
findings in acute malaria caused by various plasmodium
species. JPMA 2009;59:220-3.

Rawal Medical Journal: Vol. 38. No. 3, July-September 2013



	Page 16
	Page 17
	Page 18

