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ABSTRACT

Objectives: To analyses the clinical as well as laboratory findings among patients with malaria. We also highlight the
complications of malaria such as hypoglycemia and thrombocytopenia.

Material and Methods: An experimental and descriptive study was conducted from March 2021 to September 2021 at the
pathology department of the diagnostic and research laboratory of Peoples University of health sciences (PUMHS) Nawabshah.
The frequency of haematological complications including anaemia, leukocytosis and thrombocytopenia among 1230 patients
with malaria visiting OPO were studied. Malaria and its haematological complications were diagnosed on the bases of clinical

and laboratory findings.

Results: Out of 1230 patients, 820 (66.7%) were belonging to the suburbs and 410 (33.3%) were belonging to the city. The age
range of the individuals in the study, comprising both children and adults, was from 5 - 65 years, with an average age of 35+30
years. The male-to-female ratio among these patients was 1.8:1. Malaria diagnosis was confirmed through both clinical
observations and laboratory test results. The incidence of haematological complications, such as anaemia, leukocytosis, and
thrombocytopenia, was evaluated using haematological measures, including the determination of Hemoglobin attentiveness and

Complete Blood Count (CBC), in malaria patients.

Conclusion: Malaria often leads to urgent treatment is necessary due to common hematological complications such as anemia,

leukocytosis, and thrombocytopenia.
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INTRODUCTION
Malaria remains a highly prevalent parasitic illness worldwide,
causing approximately 500,000 fatalities globally. The majority of
these deaths occur in Africa, shadowed by Southeast Asia and
South America.’ In 2018, there were around 228 million reported
cases of malaria across the globe. Even though Falciparum was
accountable for 50% of the malaria instances in Southeast Asia,
the area also made a notable contribution to 53% of the P. vivax
load that year, according to the World Health Organization
(WHO).2

In Pakistan, the frequency of malaria in 2018 ranged from 1
to 10 occurrences per 1000 individuals who were at risk. The
nation was among a group of seven countries in the WHO Eastern
Mediterranean region that together accounted for 98% of the
overall malaria burden in the region in 2018. Throughout that year,
healthcare facilities reported a total of 374,513 malaria cases to
federal directorates, with 16.4% (equivalent to 61,510 cases)
originating from Baluchistan. Interestingly, 84% of all malaria cases
were attributed to P. vivax. This high proportion of P. vivax cases
in Baluchistan could be due to limited access to healthcare
facilities and low rates of blood examination, which might have led
to underreporting of malaria cases in the region.® The province of
Baluchistan, like other regions in Pakistan, is prone to epidemic
outbreaks, and the spread of malaria strains fluctuates throughout
different seasons.* The clinical presentation of malaria can vary
from asymptomatic infection to moderate/uncomplicated sickness
and even severe/fatal cases, depending on factors associated with
the individual and environment.® Despite the previous assumption
that p.vivax only led to uncomplicated malaria, an extensive
analysis of clinical studies on severe malaria has unveiled an
increase in both severe instances and deaths linked to vivax within
the past 15 years, particularly in Syria.®” Studies have indicated
that the clinical and laboratory characteristics of the disease differ
from place to place, and malaria complications display significant
variations globally. Some specific factors could be valuable for
tracking the progression of the illness and evaluating the
effectiveness of treatment.®® The majority of research on the
clinical characteristics of malaria focuses on regions with a high

prevalence of the disease, such as Africa. However, studies
conducted in areas with moderate prevalence, such as Pakistan,
place emphasis on utilizing the existing data from coastal cities like
Karachi, Thatta, Badin, Zhob, Larkana, and Nawabshah, which are
regarded as highly endemic for malaria.'® According to the data
accessible for Balochistan, North Balochistan is moderately
prevalent with malaria, while Ziarat and Kalat have a lower
prevalence.!* Some initial research has been carried out in
Khuzdar, primarily focusing on the occurrence and incidence of
different malaria types. Nevertheless, no data currently exists that
compares the clinical and laboratory characteristics of severe and
uncomplicated malaria cases in Khuzdar. Therefore, this upcoming
study intends to gather data on the range of clinical and laboratory
features observed in malaria cases (specifically vivax, falciparum,
and mixed infections) that present at Combined Military Hospital
Khuzdar. Severe instances were additionally characterized as
possessing either a solitary complication or Multiple (>1
complication).

Laboratory tests: Malaria diagnosis involved the use of
microscopy on traditional thick and thin blood slides, which were
stained with Giemsa dye, in addition to rapid diagnostic tests
(ROTs). The Tuber R Line Malaria Pf/Pv Rapid Test Cassette
(Whole Blood) was utilized for this purpose. Blood samples from
patients displaying clinical symptoms of malaria were examined for
malarial parasites using both peripheral film analysis and RDT.
The rapid diagnostic test (RDT), utilizing a sideways movement
chromatographic  immunoassay, enables the concurrent
recognition and distinction of P. falciparum and P. vivax
components in entire blood. The examination involves the
interaction of whole blood with a pre-covered coloring compound
linked to the test cassette, which subsequently ascends through
capillary action.

MATERIAL AND METHODS

The descriptive and experimental study was conducted from April
2011 to September 2011 at pathology department and pediatric &
medical out patient’'s departments. Total 1230 patients, children
and adults including boys, girls, male and female visiting to OPD
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during the study were included, any co-morbidity were not included
in the study. The occurrence of malaria based on age, gender,
residential areas, and clinical observations of all patients were
recorded. To diagnose malaria and its blood-related complications,
a volume of 2-3ml of venous blood specimens were collected from
all patients and placed in tubes containing EDTA. These tubes
were then sent to the pathology department. From the EDTA-
mixed blood, blood smears were prepared on clean glass slides
and examined under a microscope. This was done to identify
different stages of malaria parasites using Giemas' stains. The
concentration of hemoglobin, complete blood count (CBC)
including red blood cell count, total leukocyte count (TLC),
differential leukocyte count (DLC), and platelet count were
determined using a hematology analyzer. The erythrocyte
sedimentation rate (ESR) and malaria rapid diagnostic test were
also performed using the same blood samples.

RESULTS
A comprehensive investigation involved examining 1230 cases,
comprising 720 (58.3%) children and 510 (41.7%) adults. The age
range of these individuals was among 5 and 65 years, with an
average age of (35 + 30). The male-to-female ratio was 1.8:1. Of
the total 1230 patients, 410 (32.3%) hailed from urban locations,
while 820 (66.7%) resided in rural areas. Table |

The patients' clinical observations, presented in table II,
included the following symptoms: fever accompanied by chills,
perspiration or sensation of cold and heat, paleness, bodily
discomfort, and enlargement of the spleen.

The hematological complications are expressed in Table IIl.

The laboratory findings in these patients were showing in
table IV such as mean values of hemoglobin, ESR, RBC, TLC.
DLC, platelet counts, detection of malarial parasites and malaria
antigens in serum of these patients were determined by
examination of peripheral blood smears and malaria rapid
diagnostic test. The average levels of hemoglobin, red blood cells
(RBCs), and platelet counts experienced a significant decrease,
while the count and proportion of neutrophils in white blood cells
(WBCs) as well as the erythrocyte sedimentation rate (ESR)
demonstrated a significant increase. The examination of stained
blood smears, both thick and thin, from all these patients indicated
the presence of Plasmodium vivax in 70.8% of cases and P.
falciparum in 29.2% of cases. The ICT malaria test confirmed P.
vivax in 70.8% of cases and P. falciparum in 29.2% of cases.

Table 1: The age. sex, area of residence and clinical findings in patients with
malaria (n = 1200)

Age Gender Residence

Age in years 5 —65 Male 770 (64 1%) o
years Female 430 (35.9%) ngglnsfgo(???;s?)
Mean age 35 + 30 Male to Female ratio 1.7:1 )

Adults Children Total

500 (41.7%) 700 (58.3%) 1200 (100%)

n = Total number of patients

Table 2: Clinical findings in patients with malaria (n = 1200)

Clinical finding Frequency Percentage
Fever 1200 100%
Assoc_lated symptoms with fever like chills, 080 81.7%
sweating or feeling of coldness and hotness

Bodyache 750 62.5%
Headache 600 50.0%
Pallor 800 66.6%
Splenomegally 300 25.0%

n = Total number of patients

Table 3: Hematological complications in patients with malaria (n=1230)

Hematological complications Frequency Percentage
Anemia 1200 100.0%
Leukocytosis with Neutrophilia 950 77.23%
Lymphocytosis 900 75.0%
Monocytosis 950 79.1%
Thrombocytopenia 750 62.5%

n = Total number of patients

Table 4: Laboratory findings in patients with malaria including hematological

parameters for assessment of hematological complications (n=1230)
Laboratory findings [ Frequency [ Percentage
Hemoglobin concentration
55— 11.5 g/dl
(8.5:3) ‘ 800 ‘ 66.6%
ESR
40 - 110 mn
3755725 | 1200 ‘ 100.0%
Total Leukocytes count
6500 — 25000 /cumm
(1625:+8750) l 900 ‘ 75.0%
Red cells count
2.5-4.5 m/cumm
3510 ‘ 700 ‘ 58.3%
Platelet count
40,000-110,000 /cumm
(75000 + 35000) l 750 ‘ 62.5%
Differential Leukocyte count
Neutrophils 67-85% (80.5+5.5) 1000 83.3%
Lymphocytes 10-14% (11+3) 900 75.0%
Monocytes 10-18% (14+4) 950 79.1%
Eosinophils 2-4 % (3+1) 1200 100.0%
Microscopy
PI: vivax [ 850 [ 70.8%
PI: Falciparum | 350 | 29.2%
Malaria diagnostic test Immunochromatography (IC) Technigue
+ve for PI: vivax [ 850 [ 70.8%
+ve for PI: Falciparum | 350 | 29.8%

n = Total number of patients

DISCUSSION

To the best of our understanding, this is the initial investigation
conducted in Khuzdar concerning the clinical and laboratory
characteristics of severe and mild malaria. Our findings indicate
that specific clinical and laboratory factors are significantly linked to
the severity of the disease and can serve as predictive indicators.
In contrast to previous times, current literature provides ample
substantiation for the involvement of P. vivax in the increased
burden of severe malaria.>"!2 The results of our study showed
similar outcomes. We discovered that P.vivax was the main cause
of malaria (63.8%), followed by P.falciparum (29.5%) and mixed
infections (6.7%). These results are in line with the Pakistan
Annual Malaria report of 2019,® and correspond to the worldwide
epidemiology of P.vivax.®® However, according to Yasinzai's
findings, P.falciparum was more prevalent in Barkhan and Kohlu,
which are neighboring regions of East Balochistan.’* In our
investigation, males accounted for 90.5% of the cases, with a male
to female ratio of 9.5:1. A similar male predominance was
observed in Karachi, the FATA areas of Khyber Pukhtunkhwabh,
and Delhi, India.® All patients exhibited fever, but those with severe
malaria displayed more frequent symptoms of vomiting, along with
signs of paleness and jaundice.

The significant occurrence of uncomplicated instances
observed in our research, possibly associated with enhanced
understanding, mindset, and behavior among the participants,
prompt availability of medical services, rapid identification, and
efficient handling of malaria instances, corresponded with
comparable investigations conducted in Khuzdar from 2003 to
2004 and Multann, as well as a study executed by Arevalo-Herrera
M in Colombia.>'*%*® Nevertheless, Mathews SM from Delhi
recorded a significant percentage of severe malaria occurrences
according to WHO criteria. In our research, P.vivax constituted
47.3% of severe malaria cases, while a tertiary hospital in Delhi
documented 42% of severe vivax cases. The prevailing
complications in our investigation were fever, jaundice, and pallor,
reflecting results from a study conducted in Peshawar where fever
(100%) and pallor (50%) were the primary symptoms observed in
children suffering from severe malaria.'” A research conducted at a
specialized healthcare center in Delhi revealed that jaundice was
the most common occurrence, with other recorded complications
comprising of ARDS (20.6%), significant hemorrhaging (14.2%),
metabolic acidosis (12.6%), acute renal failure, and cerebral
malaria (7.9% each) among a total of 150 patients. However, our
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research, in contrast, did not observe any instances of metabolic
acidosis or acute kidney injury. In our study, we came across just
one instance of cerebral malaria (5.3%), in contrast to the Delhi
research which reported five occurrences (7.9%) of neurological
symptoms. Our study revealed significant differences in
hemoglobin levels, platelet count, total bilirubin, and prothrombin
time between uncomplicated and severe malaria cases.
Nevertheless, we discovered no significant connection between
the type of malaria species and laboratory profiles. On the other
hand, Zubairi and colleagues found a notable correlation between
falciparum malaria and bilirubin, Hb (hemoglobin), and the count of
platelets.

Although 47.4% of severe cases showed pallor, our study
did not identify any cases of severe anemia according to the WHO
criteria.? In contrast, a study conducted in Delhi found four cases
(2.6%) of severe anemia. Thrombocytopenia, with platelet counts
<100 x 10%1, was observed in 50.9% of all malaria cases in our
study, and severe thrombocytopenia (platelet counts < 50 x 10°%)
occurred in only seven cases. Among these seven instances, six
encountered severe malarias, whereas a single case manifested
uncomplicated malaria. These results corroborated a study carried
out in Columbia.® However, the study in Delhi® reported
thrombocytopenia in 86.7% of all cases, using a threshold of plt
count (< 150 x 10%1). In our research, out of the seven individuals
who had a serious drop in platelet count, only two experienced
unanticipated bleeding. It is worth mentioning that both low red
blood cell count and paleness were the most commonly observed
indications in children with severe malaria.'” A study carried out in
Delhi on advanced medical care also revealed that yellowing of the
skin and eyes (jaundice) was the most prevalent complication.
Other noted complications included acute respiratory distress
syndrome (ARDS) with a prevalence of 20.6%, significant
hemorrhaging with a prevalence of 14.2%, metabolic acidosis with
a prevalence of 12.6%, acute kidney damage, and cerebral
malaria, both occurring at a prevalence of 7.9%, among a total of
150 patients. Nevertheless, in our investigation, we did not observe
any instances of metabolic acidosis or acute kidney damage. We
only recorded a solitary occurrence (5.3%) of cerebral malaria, in
contrast to the five occurrences (7.9%) of neurological symptoms
observed in Delhi. We uncovered significant discrepancies in
levels of hemoglobin, platelet count, total bilirubin, and prothrombin
time between cases of uncomplicated and severe malaria.
However, we did not identify any noteworthy association between
the type of malaria species and the laboratory results. In contrast,
Zubairi et al. reported a significant correlation between bilirubin,
hemoglobin, and platelet count in cases of falciparum malaria.

Although 47.4% of severe cases showed a paleness of the
skin, our study did not identify any instances of severe anemia
according to the criteria established by the World Health
Organization (WHO). In the Delhi study, four cases (2.6%) of
severe anemia were observed. In our study, a reduction in platelet
count (<100 x 109/1) was observed in 50.9% of all malaria cases,
and only seven cases exhibited severe thrombocytopenia (50 x
109/1). Out of the seven instances examined, six individuals
developed severe malaria, whereas a single case encountered
uncomplicated malaria. These outcomes were consistent with the
findings of a research conducted in Colombia, whereas the study
in Delhi revealed thrombocytopenia in 80.7% of all cases using a
platelet count threshold (<150 x 10%1). Out of the seven cases
with severe thrombocytopenia, only two patients included in the
study presented with spontaneous bleeding.
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