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Do the small blood cells have a big impact as prognosticators in dengue — A study
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ABSTRACT

Introduction: Dengue is an arboviral disease endemic in India. Severe dengue has a high morbidity. The
progression to severe dengue may be diagnosed by clinical and lab parameters, are of the useful lab tests
is platelet count, as thrombocytopenia is a consistent feature in dengue. There is confusion about the role
thrombocytopenia in dengue. Our study aims to study the platelet count patterns and its relevance to severity
of dengue.

Materials and Methods: We conducted a study on 132 dengue positive cases with relevant hematology
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data in November 2016.

Results: We had predominance of young people and males in the study group. Thrombocytopenia was
uniform across the ages and sexes. Severe thrombocytopenia constituted 56%, had significant association
with atypical lymphocytosis, rise in hematocrit and antibody patterns.

Conclusion: Platelet counts are marker of dengue, can serve as predicators of severity, platelet count
monitoring helps guide transfusion therapy.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Dengue caused by dengue virus (DENV), is endemic in
India and a cause of public health concern due to high
mortality of severe forms. It can manifest as asymptomatic,
mild to severe dengue. 1> The milder forms presenting as flu
like fever have overlap with other diseases like Influenza,
Malaria etc and sometimes evolve rapidly to severe dengue
with or without warning signs. Bleeding & shock are
dreaded complications of severe dengue. '™ Dengue needs
to be diagnosed early as there is no specific therapy.>*
Clinical features are of limited utility in diagnosing
impending rapidly developing severe dengue and have to
be supplemented by certain lab tests for accurate and early
diagnosis of progression.>’ Severe dengue is characterized
by thrombocytopenia (<1 lakh/cumm) preceding rise in
hemocrit.>*%7 Thrombocytopenia is a consistent feature in
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dengue and a major reason for hospitalisation due to the risk
of bleeding.!® Complete blood counts including platelet
counts are routinely performed simple, inexpensive tests
available even in rural areas, where it may be checked by
microscopy. There is confusion about the role of platelet
counts in dengue, while it is confirmed as an initial
dengue marker and are of the diagnostic criteria for dengue
haemorrhagic fever(DHF),3? correlation with severity of
bleed and complications in dengue is debated in various
studies. 1016

2. Aims a nd Objectives

To study patterns of platelet count, its association with other
lab parameters in dengue.

3. Materials and Methods

This study was conducted in hematology section over
one month in November 2016 on 132 serologically
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positive dengue cases. The data retrieved from hematology
(complete blood counts tested by Sysmex 1800i) and
microbiology records (dengue serology) was tabulated,
along with visual check of platelets differential counts on
leishman stained smears (as per hospital protocol) and
analysed.

4. Inclusion criteria

All  serologically  positive dengue cases  with

thrombocytopenia and other relevant hematology data.

4.1. Exclusion criteria

Dengue cases with associated diseases, incomplete
hematology data, high or normal platelet counts and
pseudothrombocytopenia.

4.2. Ethical committee clearance

The study maintains anonymity of patient identity by
recording only age & gender against the unique hospital
identification number along with relevant data. The study
was approved by ethical committee of hospital.

5. Results

Our study showed an age range of Smonths to 65yrs with an
average of 32yrs, with male predominance (male: female =
1.2:1)[Table 1 ].

Thrombocytopenia was graded as and showed

Grade Count (cumm) Cases(%)
Mild >0.76- 1.5 31 (24%)
Moderate >0.51-0.75 27(20%)
Severe > 0.5 74(56%)

55% paediatric, 56% adults, 57% males and 55% females
had severe thrombocytopenia.

The analysis of severe thrombocytopenia [Table 2 ]
showed only one case <10,000/cumm (critical value)

The lowest platelet count noted in adult females
was 8,000/ ul as against 11,000/ ul in adult males
and in paediatric group. The maximum cut off in
thrombocytopenia was 1.3lakhs/ pul with an average of
69,000/ul.

5.1. Total count patterns

Leucopenia was noted in 38% overall with 26/74 (35%) ,
13/31 (42%) cases in severe and mild thrombocytopenia as
against 8% and 13% respectively of leucocytosis[Table 3 ].

5.2. Differential count patterns

Lymphocytosis was noted in 82/132 (62%), 46/74 (62%)
in severe and 20/31 (65%) in mild thrombocytopenias

as against neutrophilia noted in 11% and zero
respectively[Table 4 ].
Significant atypical lymphocytosis was noted in

42/74 (57%) and 12/31 (39%) of severe and mild
thrombocytopenias respectively [Table 5 ].

5.3. Hematocrit pattern

66/132 (50%) showed an rise in hematocrit (according
to age & sex of person) as against 6/132 (5%) with
low hematocrit, 57% of severe as against 42% with mild
thrombocytopenia showed rise in haematocrit [table6].
8% showed hematocrit >20% above baseline hematocrit
of which 80% had severe thrombocytopenia[table7].
A rise in hematocrit was noted maximally in severe
thrombocytopenia across all ages and both sexes [table8].

5.4. Serology pattern

There were 38/132 cases with NS1 and 53/132 with
antibody patterns. 16/74 (22%) of NS1 and 32/74 (53%) of
antibody as against 10/31 (32%) of NS1 and 12/31 (38%) of
antibody patterns had severe and mild thrombocytopenias
respectively[table9].

6. Discussion

Thrombocytopenia is a prominent feature in dengue. It is a
WHO criteria for DHF. %!1:17

Cause for thrombocytopenia includes

Platelet consumption, activation by surface band C3
+ Ig G with complement moderated lysis, peripheral
sequestration, destruction due to antibodies against viral
antigens on platelets and direct damage to megakaryocyte
precursors with decreased production 14111417,

Thrombocytopenia is usually mild, asymptomatic but
may be associated with bleeding '® along with vasculopathy,
coagulopathy and platelet dysfunction.’

It may'>!71° or may not correlate with severity of
bleeding '>!8 and complications. %13

Platelet counts drop between 3"~ 7" days, normalise
by 8th- 10" days reach a nadir between 4-7"" day %1114
coinciding with late febrile and early critical preshock
period which precedes the rise in hematocrit>%!3. It may
drop to <4,000 cells/cumm. 15 Platelet counts are diagnostic,
prognostic and recovery parameters in dengue %211,

Thrombocytopenia impacts management raising
concerns about transfusions, their effects and
hospitalisation 1731916 Our study showed a predominance
of dengue in young age and males in accordance with few
studies>1216,

Thrombocytopenia patterns showed predominance of
severe cases in accordance with few*-!81? and discordance
with other studies!”?°. Severity being uniform between
sexes and all ages.'> 35% of thrombocytopenia were
transfusion triggers according to few 3141¢ differed in other
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Table 1: Age & Sex Distribution
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Paediatric < 12yrs

Adult >12yrs

Gender Total (n) Percent (%)
n % n %
Males 16 40 54 59 70 53
Females 24 60 38 41 62 47
Total 40 100 92 100 132 100
Table 2: Severe thrombocytopenia patterns (I/cumm)
<10,000 10,000 -25,000 26,000-50,000 Total Percent (%)
n % n % n %o
01 01 25 34 48 65 74 100
Table 3: Total white cell count & thrombocytopenia (I/cumm)
<0. .51 -0. .76~ 1.
Total count(cells/cumm) <05 0.51-0.75 0.76- 1.5 Total
n %0 n % n %
Decreased (<4,000) 26 35 11 44 13 42 50
Normal 42 57 14 52 14 45 70
Increased (>11,000) 06 08 02 04 04 13 12
74 100 27 100 31 100 132
Table 4: Differential cell count pattern & thrombocytopenia (1/cumm)

. . <0.5 0.51-0.75 0.76- 1.5 Percent
Differential cell count pattern n % n % n % Total (%)
Lymphocytosis 46 62 16 59 20 65 82 62
Neutrophilia 8 11 04 15 00 0 12 9
Normal differential cell count ( for age & 20 27 07 26 11 35 38 29
sex)

Table S: Atypical lymphocytosis & thrombocytopenia (1/cumm)

. <0.5 0.51-0.75 0.76- 1.5 Percent
Atypical lymphocytes n % n % n % Total (%)
<20 32 43 13 48 19 61 64 48
>20 (significant) 42 57 14 52 12 39 68 52
Total 74 100 27 100 31 100 132 100

Table 6: Hematocrit (%) & Thrombocytopenia (1/cumm)
. <0.5 0.51 -0.75 0.76- 1.5 Percent
H N Total

ematocrit n % n % n % ota (%)
Increased (as per age & sex) 42 57 11 41 13 42 66 50
Normal 27 36 15 55 18 58 60 45
Low 05 07 01 04 00 00 06 05
Total 74 100 27 100 31 100 132 100

Table 7: Range of hematocrit rise with thrombocytopenia
Hematocrit <0.5 0.51-0.75 0.76- 1.5 Total Percent
range (%) n % n % n % (%)
>20 08/74 11 02/27 08 00 00 10/132 8
>50 09/74 12 03727 11 02/31 06 14/132 11
Total 74 27 31
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Table 8: Increased hematocrit & thrombocytopenia (1/cumm)
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Adults

Platelet count range Males Females Paediatric Total Percent
(%)
n % n % n %
<05 16 38 10 24 16 38 42 100
0.51-0.75 04 29 04 29 06 42 14 100
0.76 - 1.5 03 30 02 20 05 50 10 100
Table 9: Serology with thrombocytopenia (1/cumm)
<0.5 0.51 -0.75 0.76- 1.5 Percent
P - Total
attern n % n % n % ota (%)
NS1 16 22 12 44 10 32 38 29
Mixed 26 35 06 22 09 30 41 31
Antibody 32 43 09 34 12 38 53 40
Total 74 100 27 100 31 100 132
2,33

studies.?! We had one case of critical thrombocytopenia

in concordance with few?2, discordance with other
studies. > The average platelet count was similar to few, 10-16
varied in others.”

Our study was in agreement with authors noting lower
platelet counts, severity of dengue in females'>???3 than
males and in adults than children>29, other varied. 8-2*

Leucopenia noted in 38% in accordance with few,
varied in other'®!® being associated with mild than
severe thrombocytopenia in support of few studies claming
association with dengue fever than severe dengue.??

We had 62% cases of lymphocytosis with equal
distribution in mild and severe thrombocytopenia in
accordance with few studies, suggesting it was a
consistent feature in the course of dengue,“’12 other
differed.> Significant atypical lymphocytosis, noted in
52%, had highest association with severe than mild
thrombocytopenias and was in accordance with few studies
indicating it to be a marker and severity prognosticator for
dengue. 2%’

Rise in hematocrit (above reference for age and sex)
was noted in 66/132, 11% showed >50% (cut off severity-
predicator, >®) 8% showed >20% above baseline hematocrit
in accordance with few!? varied in other*?°. Rise in
hematocrit is a severity predicator’® and WHO criteria
of severe dengue. 80% of severe thrombocytopenias
had >20% above baseline hematocrit as against 20%
with moderate and none with mild thrombocytopenias,
suggesting that platelet counts could be severity predicators
in accordance with few, %1131 other disagree. 3>

The study showed that thrombocytopenia was consistent
through the course of dengue. We had 29% NSI1 and
40% antibody patterns. Severe thrombocytopenia was noted
in 22% of NS1 as against 43% of antibody patterns, in
concordance with studies claiming platelet counts drop from
3" day to 10" day and reach a nadir between 4- 7'
day>®!114_ This is in agreement with studies indicating a
rise in NS1 antigen from 1-5 days, IgM- 3’%- 5 day and

IgG from 7" day onwards.

7. Conclusion

We conclude thrombocytopenia is a prominent feature and
initial marker in dengue. Young children and females are at
risk population. It could be a useful prognosticator of severe
dengue, especially in association with other lab features.
Platelet transfusions instituted due to concern about the
platelet count drop and haemorrhagic tendencies, are guided
by a study of platelet count patterns which helps to avoid
harmful, wasteful transfusions.

8. Source of Funding

None.

9. Conflict of Interest

None.

References

1. Ojha A, Nandi D, Batra H, Singhal R, Annarapu GK, Bhattacharyya S,
et al. Platelet activation determines the severity of thrombocytopenia
in dengue infection. Scientific Rep. 2017;7(1):10.

2. Muller DA, Depelsenaire ACI, Young PR. Clinical and Laboratory
Diagnosis of Dengue Virus Infection. J Infect Dis. 2017;215:S89-95.

3. Nguyen MT, Ho TN, Nguyen VVC, Nguyen TH, Ha MT, Ta VT, et al.
An Evidence- Based Algorithm for Early Prognosis of Severe Dengue
in the outpatient Setting. Clin Infect Dis. 2017;64(5):656-63.

4. Tahlan A, Bhattacharya A. Haematological profile of dengue fever.
Int J Res Med Sci. 2017;5(12):5367-71.

5. Azin FRFG, Gongalves RP, da Silva Pitombeira MH, Lima DM,
Branco IC. Dengue. Rev Bras Hematol Hemoter. 2011;34:36-41.

6. Mogra G, Ghildiyal R, Mohanlal S. Classification and study of
the clinico-hematological profile of patients with dengue fever in the
pediatric age group. Int J Contemp Pediatr. 2016;3(4):1405-10.

7. Lye DC, Lee VJ, Sun Y, Leo YS. Lack of Efficacy of
Prophylactic Platelet Transfusion for Severe Thrombocytopenia in
Adults with Acute Uncomplicated Dengue Infection. Clin Infect Dis.
2009;48(9):1262-5.

8. Garg P. Utility of Clinical Improvement and Platelet Count Recovery
Time in Counselling Children Hospitalized With Suspected Dengue in



290

10.

11.

12.

13.

14.

15.

16.

18.

20.

21.

22.

23.

. Giri R, Agarwal K, Verma S, Verma R, Lipok.

Joshi et al. / IP Journal of Diagnostic Pathology and Oncology 2020;5(3):286-290

A Resource- Poor Setting. J Clin Diagn Res. 2008;2(6):1149-54.

. Vidyadhara RP, and SNK. Evaluation of thrombocytopenia in dengue

infection along with seasonal variation. JAIM. 2018;5(2):57-63.
Jayanthi H, Tulasi S. Correlation study between platelet count,
leukocyte count, nonhemorrhagic complications, and duration of
hospital stay in dengue fever with thrombocytopenia. J Family Med
Primary Care. 2016;5(1):120-3.

Jayashree K, Manasa GC, Pallavi P, Manjunath GV. Evaluation of
Platelets as Predictive Parameters in Dengue Fever. Indian J Hematol
Blood Transfus. 2011;27(3):127-30.

Gitika G, Garg M, Gill GS. Evaluation of Hematological and
Biochemical Profile of Early Dengue Patients. Int J Contemp Med
Res [IJCMR]. 2018;5(6):1-4.

Mehboob R, Munir M, Azeem A, Naecem S, Ahmad F. Low platelet
count associated with Dengue Hemorrhagic Fever. Int J Adv Chem.
2015;1(1):31-6.

Azeredo ELD, Monteiro RQ, Pinto LMDO, Thrombocytopenia.
Thrombocytopenia in dengue: Interrelationship between Virus and the
Imbalance between Coagulation and Fibrinolysis and Inflammatory
Mediators. Mediators Inflamm. 2015;p. 313842.

Kumar CM, Vyas KSK, Krishna YS. Clinical profile of dengue fever
with severe thrombocytopenia and its complications: a retrospective
study at a tertiary care hospital in South India. Int J Res Med Sci.
2017;5(5):1751-5.

S YL, P. A study of hematological parameters and requirement of
platelet transfusion in dengue fever. Int J Adv Med. 2017;4(6):1668—
71.

A study to
correlate level of thrombocytopenia with dengue seropositive patients
and frequency of bleeding pattern.  Scholars J Appl Med Sci.
2016;4(1C):214-8.

Sreenivasa B, Manjunatha B, Nivil J. Bleeding manifestations in
dengue and their correlation with the platelet count. Sri Lanka J Child
Health. 2017;46(3):218-21.

. Joob B, Wiwanitkit V. Haemorrhagic presentation and platelet count

in dengue patients. Ann Trop Med Public Health. 2107;10(2):483.
The TD, Minh TTLT, Van DN, Tinh NT, Vinh HT, V CN, et al. Clinical
features of Dengue in Large Vietnamese Cohort: Intrinsically Lower
Platelet Counts and Greater Risk for Bleeding in Adults than Children.
PLOS Neglected Trop Dis. 2012;6(6):1679.

Kaur P, Kaur G. Transfusion support in patients with dengue fever. Int
J Appl Basic Med Res. 2014;4(1):8-12.

Lam PK, Ngoc TV, H TTTTVNT, Tam TTTN, H DT. The value of
daily platelet counts for predicting dengue shock syndrome: Results
from a prospective observational study of 2301 Vietnamese children
with dengue. PLOS Neglected Trop Dis. 2017;11(4):5498.

Lee TH, Wong JGX, Leo YS, Thein TL, Ng EL, Lee LK, et al.
Potential Harm of Prophylactic Platelet Transfusion in Adult Dengue
Patients. PLOS Neglected Trop Dis. 2016;10(3):e0004576.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Makroo RN, Raina V, Kumar P, Kanth RK. Role of platelet transfusion
in the management of dengue patients in a tertiary care hospital. Asian
J Transfus Sci. 2007;1(1):4-7.

Banerjee M, Chatterjee T, Choudhary GS, Srinivas V, Kataria VK.
Dengue: A Clinicohaematological Profile. Med J Armed Forces India.
2008;64(4):333-6.

Clarice CSH, Abeysuriya V, de Mel S, Thilakawardana BU, de Mel P,
de Mel C, et al. Atypical lymphocyte count correlates with the severity
of dengue infection. PLOS ONE. 2019;14(5):e0215061.

Cardinal A, Alba VJ. Atypical Lymphocytes as a Predictor of Dengue
Illness among Pediatric Patients Admitted In a Tertiary Institution.
Microbiol Infect Dis. 2017;1(1):95.

Flamand C, Fritzell C, Prince C, Abboud P, Ardillon V, Carvalho L,
et al. Epidemiological assessment of the severity of dengue epidemics
in French Guiana. PLOS ONE. 2017;12(2):e0172267.

Narasimhan D, Katragadda S, Sathish M. Retrospective study of white
blood cell count and hematocrit in dengue fever. Int J Adv Med.
2018;5(1):24-26.

Sirigadha KM, Khaleel M. A Study on the Laboratory Profiles in

Dengue Viral Infection. Int J Curr Microbiol Appl Sci. 2017;6(1):387—
95.

Ralapanawa U, Alawattegama ATM, Gunrathne M, Tennakoon S,
Kularatne SAM, Jayalath T, et al. Value of peripheral blood count
for dengue severity prediction. BMC Res Notes. 2018;11(1):400.

Jain S, Mittal A, Sharma SK, Upadhyay AD, Pandey RM, Sinha S,
et al. Predictors of Dengue - Related Mortality and Disease Severity
in a Tertiary Care Centre in North India. Open Forum Infect Dis.
2017;4(2):8.

Cordeiro M. Laboratory Diagnosis for Dengue. Rev Inst Med Trop S
Paulo. 2012;54(18):10-12.

Author biography

Anagha A Joshi Tutor

Divyashree B N Assistant professor

Rukmini Tanjore Final Year MBBS

Gayathri B R Tutor

Cite this article: Joshi AA, Divyashree B N, Tanjore R, Gayathri BR .
Do the small blood cells have a big impact as prognosticators in
dengue — A study. /P J Diagn Pathol Oncol 2020;5(3):286-290.




	Introduction
	Aims a nd Objectives 
	Materials and Methods
	Inclusion criteria
	Exclusion criteria 
	Ethical committee clearance

	Results
	Total count patterns
	Differential count patterns
	Hematocrit pattern
	Serology pattern

	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest

