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ABSTRACT

Background: Dengue is viral disease of human transmitted by Aedes aegypti mosquito. The clinical signs and symptoms of
dengue infection range significantly, from mild dengue fever to a severe illness.

Objective: Our study aims to describe the potential predictive hematological parameters which are associated with severity in
dengue patients.

Methodology: This study was descriptive study conducted at the department of Pathology (Hematology), Magsood Medical
Complex and General Hospital, Peshawar, for duration of six months from 1% May 2022 to 31% October 2022. Blood samples
were taken aseptically from all the included patients and were sent to the hospital diagnostic laboratory where the hematological
parameters were determined. All the data was collected in a pre-designed proforma. The data analysis was done by using IBM
SPSS version 23.

Results: In the current study, a total of 160 patients were enrolled. There were 102 (63.75%) male patients while female
patients were 56 (36.25%). Based on the hematological parameters, the mean (+SD) Hematocrit (%), Hemoglobin (g/dl), White
cell count (/pL), Lymphocytes(/uL), Neutrophils (%) and Platelets (/uL) in non severe dengue cases vs severe dengue cases
were 39.2 (£5.1)% vs 42.3 (+4.3)%, 12.5 (+0.9) g/dl vs 13.9 (+1.8) g/dl, 3290 (+1.4) /uL vs 4750 (+1.6) /uL, 40.6 (+12.19)/uL vs
46.1 (+9.96) /UL, 44.4 (+16.56)% vs 49.4 (+12.44) % and 10,5000 (+1.12) /uL vs 56,000 (+2.36)/uL respectively.

Conclusion: Our study concludes that some common hematological markers have a substantial correlation with the severity of

dengue illness.

Keywords: Hematological indicators; severe dengue; Non-severe dengue

INTRODUCTION

Dengue is viral disease of human transmitted by mosquito. DEN1
to DEN4 are the four serotypes of dengue virus. This RNA virus is
transmitted by the mosquitoes called Aedes aegypti » 2
Temperature is considered asthe most significant climatic
component and has a significant impact on the survival of the
dengue virus, among other environmental variables like climate
and weather. Dengue fever is a febrile sickness that may manifest
in a wide range of clinical presentations, from a few mild symptoms
to a severe illness that causes bleeding, shock, and even death 4,

In Pakistan, the dengue virus has been the source of several
epidemics. Dengue fever was first identified in Pakistan in 1982,
when 12 out of 174 individuals were infected °. Dengue infection
may spread from one location to another via travelers. The first
reported case of dengue infection was documented in SWAT, in
Khyber Pakhtunkhwa in August 2013. In Karachi, the first case of
dengue infection was reported in 1994. Data from 2013 show that
3177 cases of dengue fever were reported, placing Khyber
Pakhtunkhwa at the top of the list 6. A total of 5569 dengue
patients, including 37 fatal cases, were hospitalized in Swat
between August 2013 and November 2016 7. People between the
ages of 16 and 30 made up the majority of dengue cases victims
from 2013 to 2015, followed by people between the ages of 31 and
45. The infection rate in males was also twice that of females .
According to the study done by Suleman et al. in 2017, this
epidemic illness first spread from Swat to the neighbouring districts
of Malakand, Mansehra, , lower and upper Dir, Kohat and
Peshawar subsequently to other regions including Swabi, Mardan
and Nowshera 8.

The clinical signs and symptoms of dengue infection range
significantly, from mild dengue fever to a severe illness known as
dengue shock syndrome that is marked by severe plasma leakage
and bleeding manifestations. Several parameters for clinical and
laboratory diagnosis of dengue are recommended by the World
Health Organization (WHO) to aid doctors in making a diagnosis
and identifying the categorization of dengue infection °.

Prolonged shock, extensive bleeding, and fluid overload are
the main causes of death from dengue illness. The main issue that

results in a poor prognosis or mortality when patients arrive to
hospitals in severe situations is that they are not diagnosed * 1.
Studies have been done on clinical risks and laboratory testing to
predict the severity of infection.

The most noticeable haematological alteration is leukopenia,
however lymphocytosis—the presence of aberrant lymphocytes—
is also often seen. DHF is characterised by thrombocytopenia with
elevated hematocrit levels. The provision of particular treatment
that assures a significant decrease in the rate of the illness itself
depends on the early identification of dengue.

It is crucial to stratify these individuals and identify those who
need immediate attention since between 2% and 5% of patients
with dengue infection has serious consequences. This is essential
in nations where resources are few in order to lessen the burden
placed on the health care system 2. Our study aims to describe
the potential predictive hematological parameters which are
associated with severity in dengue patients.

MATERIALS AND METHODS

This study was descriptive study conducted at the department of
Pathology (Hematology), Magsood Medical Complex and General
Hospital, Peshawar. The study duration was six months from 1%
May 2022 to 31% October 2022. The sample size was 160 based
on WHO sample size -calculator. Non-probability sampling
technique was used. All the patients of both the genders and all
ages, diagnosed with dengue virus infection on Dengue NS1 (ICT)
were included. All the patients with blood disorders, malignancy,
immune system related problem and patients not willing to
participate in our study were excluded. After ethical approval, the
study was explained in detail to all the participants and then written
informed consent was taken. Blood samples were taken aseptically
from all the included patients and was sent to the hospital
diagnostic laboratory where the hematological parameters like
Hematocrit (%), Hemoglobin (g/dl), White cell count (/uL),
Lymphocytes(/uL), Neutrophils (%) and Platelet (/uL) were
determined. All the data was collected in a pre-designed proforma.
The data analysis was done by using IBM SPSS version 23.
Means and standard deviations were determined for qualitative
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variables like age and hematological parametes whereas
frequencies and percentages were determined for quantitative
variables like gender. For statistical significance chi-square test
was employed.

RESULTS

In the current study, a total of 160 patients were enrolled. There
were 102 (63.75%) male patients while female patients were 58
(36.25%). (Figure 1) Based on age distribution, 65 (40.63%)
patients were less than 20 years, 45 (28.13%) patients were in
range of 21-40 years, 38 (23.75%) patients were in age range 41-
60 years while only 12 (7.27%) patients were in age group 61-80
years. (Figure 2) Based on disease severity, 104 (65%) patients
were observed with non-severe dengue while 55 (35%) patients
were observed with severe dengue. (Figure 3) Based on the
hematological parameters, the mean (+SD) Hematocrit (%),
Hemoglobin (g/dl), White cell count (/uL), Lymphocytes(/pL),
Neutrophils (%) and Platelet (/uL) in non severe dengue cases
were 39.2 (#5.1)%, 12.5 (x0.9) g/dl, 3290 (*1.4) /uL, 40.6
(£12.19)/uL, 44.4 (£16.56) %, 105000 (+1.12) /uL respectively
while the mean (+SD) Hematocrit (%), Hemoglobin (g/dl), White
cell count (/uL), Lymphocytes(/uL), Neutrophils (%) and Platelet
(/uL) in severe dengue cases were 42.3 (+4.3)%, 13.9 (+1.8) g/dl,
4750 (+1.6) /pL, 46.1 (£9.96) /uL, 49.4 (£12.44) %, 56000 (+2.36)
/uL respectively. (Table 1)
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Figure 1: Distribution of patients based on gender
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Figure 2: Distribution of patients based on age
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Figure 3: Distribution of patients based on disease severity

Table 1: Comparison of hematological parameters in sever and non severe
dengue

Hematological Disease severity Mean (+SD) P value

parameter

Hematocrit (%), Non severe dengue 39.2 (#5.1) 0.001
Severe dengue 42.3 (+4.3)%,

Hemoglobin (g/dl), | Non severe dengue 12.5 (+0.9) 0.276
Severe dengue 13.9 (x1.8)

White cell count Non severe dengue 3290 (x1.4) 0.001

(/uL), Severe dengue 4750 (+1.6)

Lymphocytes(/uL), | Non severe dengue 40.6 (£12.19) 0.419
Severe dengue 46.1 (£9.96)

Neutrophils (%) Non severe dengue 44.4 (£16.56) 0.001
Severe dengue 49.4 (£12.44)

Platelet (/pL) Non severe dengue 105000 (¥1.12) | 0.001
Severe dengue 56000 ((x2.36)

DISCUSSION

Especially in tropical and subtropical countries, dengue fever is a
critical public health problem that significantly increases morbidity
and death in the general population . The symptoms of dengue
fever may vary from a low fever to severe organ failure and
bleeding. Infection with dengue fever, which is spread by
mosquitoes, is widespread in countries like India and Pakistan
owing to the country's tropical environment, rapid urbanization,
substandard living conditions, and ineffective management
of waste disposal. In the current study, hematological parameters
were assessed in both severe and non severe dengue infection
patients.

In the current study, a total of 160 patients were enrolled.
There were 63.75% male patients while female patients were
26.25%. In accordance with our study, a previous study reported
more males with dengue infection as compared to females .
Another study also reported consistent results with our study and
reported more males (52%) with dengue infection than females
(48%) . This could have something to do with the fact that
males are more likely to be exposed to mosquito bites because of
their jobs and recreational hobbies.

Based on age distribution, 40.63% patients were less than
20 years, 28.13% patients were in range of 21-40 years, 23.75%
patients were in age range 41-60 years while only 7.27% patients
were in age group 61-80 years in our study. A previous study
carried out by Deshwal et al. reported consistent results with our
findings and reported that majority of the patients (70%) were <40
years 6. Another study also reported comparable findings *'.

Based on disease severity, 65% patients were observed with
non-severe dengue while 35% patients were observed with severe
dengue in our research work. Consistent results were reported by
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another study. In which they reported that majority (70%) of their
study cases were non-severe dengue cases as compared to
severe dengue cases (30%) °. Other studies reported severe
dengue cases in the range of 30-40% cases & 1°,

Based on the hematological parameters, the mean (+SD)
Hematocrit (%), Hemoglobin (g/dl), White cell count (/uL),
Lymphocytes(/pL), Neutrophils (%) and Platelet (/uL) in non severe
dengue cases were 39.2 (+5.1)%, 12.5 (+0.9) g/dl, 3290 (+1.4) /uL,
40.6 (+12.19)/uL, 44.4 (£16.56) %, 105000 (+1.12) /uL respectively
while the mean (+SD) Hematocrit (%), Hemoglobin (g/dl), White
cell count (/uL), Lymphocytes(/uL), Neutrophils (%) and Platelet
(/uL) in severe dengue cases were 42.3 (+4.3)%, 13.9 (+1.8) g/dl,
4750 (£1.6) /pL, 46.1 (£9.96) /uL, 49.4 (¥12.44) %, 56000 ((+2.36)
/uL respectively. In accordance with our study, another study
reported comparable results 2.

Numerous studies have shown that a hematocrit of 40% or
higher is a predictor of a more severe dengue infection, especially
when assessing DSS 2+2, Vasculopathy, which is caused by a
dengue infection, leads to increased vascular permeability, which
in turn induces hemoconcentration and shock 2. The WHO uses
hemo-concentration as one of its diagnostic criteria for DHF. Few
studies reported finding no such connection ?°. Platelets less than
100,000/L increased the probability of severity, which is consistent
with numerous studies 223, Before patients went into shock,
platelet counts dropped dramatically. The WHO classified dengue
infections into DHF grades | to IV using platelets as well. Low
platelet count was attributed to bone marrow suppression as well
as liver and spleen-induced platelet destruction brought on by
immunological response °. White cell count > 5,000/L was
identified in some studies to be a predictive factor for the severity
of dengue %, but leucopenia was observed in others 2> %, Early
dengue infection might cause moderate normoleukocytosis or
leukocytosis. The majority of individuals developed leucopenia as
a result of bone marrow suppression when their body temperature
dropped 24,

CONCLUSION

Our study concludes that some common hematological markers
have a substantial correlation with the severity of dengue illness.
The severity of a dengue infection may be predicted and managed
in the future using these factors early in the course of the disease.
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