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ABSTRACT

Keywords: Background: Malaria is a major health problem especially in developing countries. It is a major cause
of morbidity and mortality especially in the tropics. There are several hematological changes in this
particular disease, which includes thrombocytopenia, anemia , atypical lymphocytosis and infrequently
intravascular coagulation. The aim of the study is to detect and compare the severity of various

hematological changes, especially thrombocytopenia in the particular type of malaria.
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Materials and Methods: This was an observational study done on the patients attending the outpatient
and inpatient departments clinically suspected for malaria in Nobel Medical College, Biratnagar, Nepal.
Thick and thin slides were made and stained with Leishman’s stain for malarial parasites and also antigen
tests were included wherever necessary. Other tests included were, complete blood counts.

Results: Amongst the included 800 patients with suspicion of malaria, 135 (17%) patients demonstrated
malarial parasites on peripheral blood film. Male predominance in male to female predominance of 3.5:1
was observed. Total number of 120 out of 135 had thrombocytopenia. Thrombocytopenia was observed
higher in P. Vivax (79.3%) followed by Mixed infection (17%) and P. falciparum (3.7%) respectively.

Conclusion: Anemia with mainly thrombocytopenia was mainly seen in P. Vivax type followed by P.
Falciparum. Since thrombocytopenia is associated with malaria, which is demonstrated in our study,
treating physicians should keep malaria as one of the differential diagnosis in patients with fever and low
platelets.
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Malaria is a major health problem especially in developing
countries, such as Asia and Africa. It is a major cause of
morbidity and mortality especially in the tropics. Inspite of
advancement in technology it still continues to be a major
health problem in most of the populated countries, which
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stated that more than 40% of the world population reside
in malaria-endemic area and it is predictable that 300-500
million cases and 1.5-2.7 million deaths occurs each year.?
The mortality rate is increased by 20% in severe types of
malaria (parasitemia >5%)°. Since hematological system
is the main targets of malaria, several complications are
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seen in association with malaria and these complications
play significant role in giving rise to serious complications.
The abnormalities include anemia, thrombocytopenia,
atypical lymphocytosis and in lesser degree disseminated
intravascular coagulation®. Other findings observed are
leucopenia, leukocytosis, eosinophilia and monocytosis®.
Thrombocytopenia comprises of 70% , severe anemia 25%
in patients suffering with malaria, blood cell count can
be normal or low, leukocytosis i.e. high blood cell count
comprises of less than 5% which is considered to be a bad
prognostic factor.’ Amongst the observed hematological
complications, thrombocytopenia is most common and
is seen in both Plasmodium (P.). Vivax and P. Falciparum
types. When thrombocytopenia observed in peripheral
blood film which lacks the normal quantity in patients
presenting with fever, it is a clue indicating that the patient
is suffering from malaria.* Since the exact mechanism of
thrombocytopenia is not clear, it is assumed that immune
mediated lysis, sequestration in the spleen, dyspoetic
process in bone marrow with decreased platelet production
play a major role in the process.’ The aim of the study was
to detect and compare the severity of various hematological
changes, especially thrombocytopenia in the particular type
of malaria.

MATERIALS AND METHODS

This observational cross-sectional study was conducted in
Nobel Medical College, Biratnagar, Nepal from August
2017 to December 2018. Permission was obtained from
the Institutional Review Committee. Clinically suspected
cases of malaria in patients presenting with fever were
included in the study. Patients with features of bleeding
disorders, chronic liver disease, thrombocytopenia and drug
intake or conditions were excluded. Blood parameters were
calculated using automated Accurex CBC-330 Hematology
Analyzer machine.

Thick and thin blood films were made using two slides,
stained using Leishman’s stain and malarial parasites were
identified and confirmed for the diagnosis of malaria.
Malarial positive slides were peer reviewed by a panel
of pathologists for further confirmation, identification of
the specific species type. All stages of hemoparasite were
appreciated in the slides examined, including schizonts,
trophozoites and ring forms. Ring forms and trophozoites
were mainly appreciated in P. vivax species and gametocyte
forms in P. falciparum species. Final reevaluation for platelet
counts was done. Data were included in the Microsoft Excel
and descriptive analysis was performed.

RESULTS

Amongst the included 800 patients with suspicion of
malaria, 135 (17%) patients demonstrated malarial
parasites on peripheral blood film. A male predominance
was observed being male to female ratio 3.5:1 the total
number of males included was 105 (78%) and females

Table 1: Distribution according to age group (n=135)

Age Group (years) Number of Patients (%)
0-10 3 (22%)

11-20 22 (16.2%)

21-30 53 (39.2%)

31-40 34 (25.1%)

41-50 15 (11.1%)

51-60 4 (2.9%)

61-70 4 (2.9%)

Table 2: Malaria species distribution (n=135)

Malaria Plasmodium

o,
Sl Frequency Percentage (%)
Plasmodium Vivax 107 79.3%
Plasmodium Falciparum 5 3.7%
Mixed Plasmodium 23 17%

Infection

were 30 (22%). The age group included was divided into
7 categories and the mean age being 19.3 years which
ranged from 1 to 70 years. Maximum recorded cases
were between the age group 21 to 30 years of age and the
minimum of age group was 0 to 10 years of age. (Table 1)

Out of the total 135 patients, 79.3% (107) were infected with
Plasmodiaum (P.) Vivax and 23 patients (17%) had mixed
infection with both P. Vivax and P. Falciparum. (Table 2)

Amongst the total number of cases, 120 (88.9%) had
thrombocytopenia. Thrombocytopenia was observed in
both the forms of malarial species. (Table 3) Patients with P.
vivax infection and mixed infection caused significant drop
in platelet counts in grade III; comprising of 42.05% of
cases of P. vivax and 30.43% cases in mixed infection while
40% of cases of P. falciparum in grade IV. Of 800 cases
for suspicion of malaria presenting with fever, 135 cases
demonstrated malarial infection on smear and 120 of the
patients presented with thrombocytopenia. The sensitivity
and specificity of this was 88.9% and 85.2% respectively.

DISCUSSION

Malaria seems to be of a great heath burden in most places
of the world mainly caused by P. Vivax and P. Falciparum,
which seems to be endemic in many african countries, asian
countries as well as in Nepal too. Malaria causing several
hematological abnormalities, such as thrombocytopenia
and anemia can be the hallmark leading to the clue to the
diagnosis.® The out numberings of patients in the present
study were between the ages of 21 to 30 years of age in
contrast to the other studies which reported mean age of
38.7 Information regarding the gender and age is scarce
but some studies have reported a high burden in males
compared to females' and similar result has been shown
in the present study. Dhungat et al® showed male to female
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Table 3: Grading of thromobcytopenia and prevalence of Plasmodium spp. (n=120)

Platelet (cumm) Grade ' Plasmodium spp.
(Thrombocytopenia) P Vivax P. Falciparum Mixed infection
75,000 - 150,000 Grade I 13 1 2
50,000 - 75,000 Grade II 24 1 3
25,000 - 50,000 Grade I1I 45 1 7
<25, 000 Grade IV 18 2 3

ratio of 68% and 32% which is almost in close concordance
to the present study (M-78% and F-22%). Outdoor activity
and less protection from mosquito bite is one of the key
factors for higher risk in males.

It has been reported that P. vivax is the major malaria
parasite in subcontinents for the disease process.’” Several
studied have shown P. vivax as the dominant species but the
percent positivity is varied (56.5%% 69%° and 51.6%°').
Similar result was obtained in the present study, comprising
0f 79.3% followed by a small number 3.7% of P. falciparum
and 17% for mixed infection. However, a higher incidence
of P. falciparum was reported in north eastern states of
India."

As observed in our study, thrombocytopenia is a common
feature of acute malaria and can occur in both P. vivax and
P. faclciparum infections regardless of the severity.* The
inconsistent degree of reduction of circulating platelet count
is reported consistently in different species of malaria.'
Reduction in the normal quantity of platelet count on a
blood film accompanied by fever which is a diagnostic clue
in presence of malarial infection.' It is used as an indicator
of malaria in patients presenting with fever of unknown
origin.'” Patients suffering from malaria when develop
thrombocytopenia seldom bleed, whatever the grade of
decrease in platelets count'¢, but in contrary no casualties of
bleeding were reported in the present study.

Association of thrombocytopenia with malaria has been
done by several observational studies and has also been
confirmed but the exact cause of thrombocytopenia is
still difficult to find. Several causes have been reported
as the cause and association of thrombocytopenia with
disturbances in coagulation profiles, bone marrow
alterations, splenomegaly, oxidative stress and antibody
mediated platelet destruction.'”'® High tolerance to low
platelet count is observed in malaria as observed in
our study too."” In spite of very low platelet count up to
20,000 /cumm, no bleeding tendencies and casualties were
observed in the patients. In several studied including the
present one, thrombocytopenia has not been associated
with any morbidity or bleeding complications." Enhanced
aggregation and activation of platelets has been explained
to tolerance to low platelet counts in malaria.” Increased
hemostatic responses due to hyperactive platelets has been
explained to be the reason of less bleeding tendency in acute
malarial infections inspite of significant decrease in platelet
counts."

Several studied have been conducted regarding the grading
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of thrombocytopenia which was actually based on the levels
of decreased platelet count similar to the present study.?-??
Khan et al had conducted a study where the maximum
number of patients was 21% in grade I while in contrary,
the largest group in the present study were in group III
comprising of 42.05 percent.?

CONCLUSION

Anemia with mainly thrombocytopenia was mainly
seen in P. Vivax type followed by P. Falciparum. Since
thrombocytopenia is associated with malaria, which is
demonstrated in our study, treating physicians should keep
malaria as one of the differential diagnosis in patients with
fever and low platelets.
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