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A Study of Hematological Changes in Dengue Patients at A  
Tertiary Care Hospital, Bhavnagar, Gujarat.

Introduction
Dengue fever (DF) is the most common arthropod-borne 
viral (arboviral) illness in humans caused by a single 
stranded positive sense RNA virus belonging to flaviviridae 
family. Dengue was first reported in 1780 when Benjamin 
Rush described this condition as “break bone fever”. It is 
transmitted by mosquitoes of the genes aedes-principally 
aedes aegypti. Four serotypes of dengue virus are identified 
namely DEN-1, DEN-2, DEN-3 and DEN-4.[1]

Dengue fever can occur endemically or as explosive 
epidemic. It shows a cyclical trend with a peak in 
September-October every year which often starts during 
monsoon when breeding of vector mosquitoes is abundant.
[2] Urbanization, substandard living conditions, lack 
of vector control and climate changes are some of the 
important causes for dengue infection.[3]

WHO has estimated that globally, 2.5-3 billion individuals 
living in tropical or subtropical countries experience 
dengue transmission.[4]While 50-100 million cases of 
dengue infection and 24000 deaths tend to occur in 100 
endemic countries. Risk of mortality in treated cases of 
DHF/DSS is 1% while mortality rate among untreated 
cases may reach up to 20%.[5]

The period of transmission from humans to mosquitoes 
begins one day before the start of fever up to the sixth 

day of illness corresponding to the viremia phase. In 
humans, the incubation period ranges from 3 to 15 
days (intrinsic incubation) with an average of 5 days.
[6] Spectrum of clinical presentation of dengue infection 
ranges from asymptomatic infection to mild self limiting 
febrile illness or fatal dengue hemorrhagic fever or dengue 
shock syndrome. Diagnosing dengue early is challenging 
because the initial symptoms of dengue infection are often 
non specific and serological tests which are the mainstay 
of current laboratory diagnosis,confirm dengue late in the 
course of illness.[7]By identifying hematological changes 
in initial stages one can suspect the possibility of dengue 
and monitor & manage early accordingly to prevent fatal 
outcome in the form of DHF/DSS.As there is no specific 
antiviral treatment for dengue, management includes 
supportive therapy and hydration and close monitoring for 
signs and symptoms suggestive of DHF/DSS.[8,9] Present 
study describes the hematological changes in dengue 
infection which can help in early diagnosis of dengue. 
Biochemical tests done in very few cases have also been 
studied. 

Material and Methods
This is a retrospective study conducted in the central 
pathology laboratory of Sir T General Hospital, Bhavnagar 
for a period of 6 months from July to December 2016. All 
dengue, patients with confirmed with NS1 antigen and/
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or IgM dengue positivity, who were either hospitalized or 
managed as outdoor patients were included in the study. 
Samples were collected in EDTA vaccuttes and run in 
fully automated 5 part different cell counter-Abbott cell 
dyn-3700 hematology analyzer. Detailed clinical history 
was taken. Complete blood count, hematocrit and relevant 
peripheral smear examination findings were tabulated & 
analyzed and also the results of biochemical tests (Serum 
SGPT & SGOT), done in very few cases have also been 
studied.

Results
Out of total 100 dengue positive patients studied, 66% 
were IgM positive whereas 34% were NS1Ag positive.
(Figure-1) Total male patients were 75% remaining were 
females (25%). Majority (65%) of patients belongs to 12 to 
30 years age groups, 15% of patients to pediatric age group 

& 5% of patients were of more than 50 years age group.
(Figure-2)

Majority (94%) of patients had mild anemia and 6% 
patients had moderate anemia.(Figure-3)

 Increase in hematocrit (Hct) was not found in any of the 
patient in this study. 58% patients had normal WBC count, 
36% had leucopenia and 6% had leukocytosis. (Table-1) 
Lymphocytosis was found in 72% cases otherwise 
differential count was not significantly affected.

Table-2 shows that 94% of the patients had 
thrombocytopenia. Amongst which 13% had mild 
thrombocytopenia, 38% had moderate thrombocytopenia 
and 26% had severe and 17% patients had very severe 
thrombocytopenia.In only 20 patients liver enzymes were 
done which showed raised SGOT in 16 (80%) patients and 
SGPT in 9 (45%) patients.

Table 1: Changes in Total WBC count in dengue positive cases

Total WBC count Male Female Total

<2000 2 1 3(3%)

2000 to 4000 26 7 33(33%)

4000 to 11000 43 15 58(58%)

>11000 4 2 6(6%)

Total 75 25 100

Table 2: Changes in Platelet count in dengue positive cases.

Platelets count Male Female Total

<20000 15 2 17(17%)

20000 to 50000 21 5 26(26%)

50000 to 100000 28 10 38(38%)

1 to 1.5lac 8 5 13(13%)

1.5to 4.5 lac 3 3 6(6%)

Total 75 25 100

Table 3: Comparison of results of present study with similar studies.

Present study Vulavala et al.[7] Kumar Rakesh et 
al.[11]

Moideen Jassirall 
C A et al.[6]

Chavan S A
et al.[10]

Common Age group 12-30 yrs (65%) 18-40yrs (60.32%) 18-50yrs 20-30yrs 15-25yrs (49.5%)

M:F ratio 3:1 2.44:1 8:1 5:1 1.7:1

Leucopenia 36% 34.19% 20.19% 47% 23%

Thrombocytopenia 94% 78.06% 69.51% 52% 94%

Raised SGOT 80% 72.67% 88.54% 45% 40%

Raised SGPT 45% 27.33% 40% 40%
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Fig. 1: Serological methods for  diagnosis of dengue infection..

Fig. 2: Age wise distribution of dengue positive patients.
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Fig. 3: Changes in HB level in dengue positive cases.

Discussion
In present study, total 100 dengue positive cases have been 
studied for hematological changes. Out of which 34% 
patients were NS1Ag positive and 66% patients were IgM 
positive. Male: Female ratio is 3: 1 which is comparable to 
other studies (Table-3). Commonest age group affected is 
12 to 30 years(65%) followed by 30 to 50 years(15%) and 
less than 12 years(15%), which is also seen in Vulavala et 
al and Chavan S A et al study.[7,10]

Majority (94%) of patients had mild anemia and 6% patients 
had moderate anemia. Increase in hematocrit was not found 
in any of the patient in this study. Various pitfalls of Hct are 
non-availability of pre-illness hematocrit, high prevalence 
of anemia in the Indian population which is clearly seen in 
present study, blunting of hemoconcentration due to early 
institution of fluid therapy and a fall in hematocrit if there 
has been a significant blood loss.[2] In Jain et al study, a rise 
in mean hematocrit by 20% was found in very few cases 
and also a lesser than expected rise in Hct in Narayanan M 
et al & Kalayanarooj S et al studies making it imperative 
to develop new recommendations for hemo concentration 
and its use in diagnosis and monitoring.[2,12,13]

Leucopenia was found in 36% of patients, similar results 
are also seen in Vulavala et al.[7]Leucopenia in dengue is 
due to direct marrow suppression by virus. In differential 
WBCcount, lymphocytosis was found in 72% cases which 
is also seen in Choudhary et al (18%), Jain A et al (30.3%).

[2,14] Presence of atypical lymphocytes or virocytes was seen 
in 30% of cases in present study which was also seen in 
Choudhary et al study (18 %),Ali n et al study (52%) and 
Gawoski J M et al (9%).[14,15,16] Morphological features of 
atypical lymphocytes or virocytes included increased size 
with moderate amount dense blue cytoplasm, plasmacytoid 
type of lymphocytes with nucleus pushed to periphery, 
bilobed or irregular nucleus which can provide a clue to test 
for dengue serology.[14]

Thrombocytopenia was found as a constant finding in a 94% 
of patients, remaining 6% of patient had normal platelet 
count. Majority of patients of this study had moderate(38%) 
to severe (26%) thrombocytopenia. Total 7 patients out of 
100 received at least one blood product. 1 patient was 
transfused by 2 units of whole blood and 6 patients were 
given platelet transfusion ranging from 2-5 units.Out of 
6 patients who were given platelet transfusion, 4 patients 
had platelet count <20000. In Roberto da et al study from 
Brazil 15.4 % dengue patients received a transfusion of at 
least one blood based products and only 4.76% received 
platelet transfusion.[17]Thrombocytopenia in dengue is 
caused by two mechanisms, DENV induced bone marrow 
suppression in acute stage of viral infection leading to 
the decreased platelets synthesis and immune mediated 
clearance & Spontaneous aggregation of platelets to virus 
infected endothelium.[4] In immune mediated mechanism 
anti-platelet antibodies clears the virus attached platelets 
via complement activation and also inhibit ADP induced 
platelet aggregation.[18,19]
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Liver enzymes tests (SGOT, SGPT) were advised in 20% 
cases, out of which SGOT was raised in 80% cases and 
SGPT in 45% of patients. Similar findings are also seen in 
Vulavala et al, Kumar Rakesh et al and in Chavan S A et 
al.[7,10,11] Several potential insults to liver including direct 
viral or host immune response effects on hepatocytes, 
compromised circulation and/or hypoxia caused by 
hypotension (ischemic hepatitis), localized vascular 
leakage inside the liver capsule, hepatotoxic effect of drugs 
such as acetaminophen and specific tissue tropisms of 
viral serotypes and genotypes (viral induced liver damage)
may result in pathogenesis of liver damage.[20,21] Study 
from brazil by Silva et al has found an interacting partner 
between NS1 protein and liver proteins in the causation of 
liver dysfunction in dengue fever.[22] The SGOT levels in 
dengue infection have a tendency to be greater than SGPT 
levels which is found in our study and also in Vulavala et 
al study which may be due to excess release of SGOT from 
damaged liver cells during dengue infection and may also 
be due to involvement of myocytes.[23,24]

Conclusion
Dengue infection is increasing due to rapid unplanned 
urbanization & compromised sanitation measures. Present 
study concludes that hemogram is the most important 
guide for early suspicion of dengue and also can give a 
clue to the severity of dengue infection along with role 
in monitoring of therapy and have a prognostic value. 
Attention to some key clinical features along with triad 
of leucopenia,thrombocytopenia and elevated liver 
transaminases should prompt a clinician on the possibility 
of dengue infection and take early measures of management 
without waiting for dengue serology for diagnosis.Platelet 
transfusion has a little role in management of dengue 
patients. Early diagnosis, careful monitoring & proper fluid 
management have key role in reducing the mortality due to 
dengue hemorrhagic fever and shock syndrome.
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