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Summary
Background: Dengue infection is a major public health
problem. During explosive outbreaks, there is sudden
surge in demands of platelet products. The present study
was carried out in order to review platelet transfusion
practices during the epidemic of dengue. Methods: We
retrospectively reviewed the clinical details including the
platelet counts and haemorrhagic tendencies of dengue
patients as well as the transfusion requirements of diag-
nosed dengue cases admitted at our centre. Results:
A total of 1,750 random donor platelet and 114 single
donor platelet units were transfused to 531 patients.
23.2% platelet transfusions were found to be inappropri-
ate Mean dosage of platelets transfused was 2 x 10"
platelets per patient. A total of 347 (65.3%) patients had
bleeding diathesis at the time of presentation. Skin and
the oropharynx were the most common bleeding sites.
Major bleeding was seen in 119 (34.3%) patients, whereas
228 (65.7%) patients had minor bleeding episodes. Con-
clusion: The study emphasises the need for minimising
unnecessary transfusions and for using this scarce re-
source judiciously, which can be achieved by strict ad-
herence to evidence-based transfusion guidelines and
regular review of the on-going transfusion practices.
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Introduction

Dengue infections are a worldwide phenomenon spread through-
out the tropical and subtropical zones between 30° N and 40° S. It
is caused by the dengue virus which is carried by and introduced

into human host by the female Aedes mosquito. The global inci-
dence of dengue has significantly increased over the past decade
and is now endemic in many developing countries [1]. South-East
Asian countries such as India, Indonesia, Myanmar and Thailand
are at the highest risk of dengue accounting for nearly half of the
global risk [2]. Factors that have contributed to the dramatic ex-
pansion of dengue include population growth, urbanisation, inad-
equate water management leading to mosquito proliferation sites
and convenient global travel [3, 4].

Dengue infection encompasses a spectrum of clinical manifesta-
tions ranging from mild influenza-like illness to dengue fever (DF)
or severe dengue illness. The latter comprise of either plasma leak-
age, which leads to hypovolemic shock or dengue shock syndrome
(DSS) and internal haemorrhage, or other organ failure, including
encephalopathy [5, 6]. DF and its more serious forms, dengue
haemorrhagic fever (DHF) and DSS, account for 50 million dengue
infection cases every year, with 500,000 requiring hospitalisation.
The mortality rate reported is as high as 2.5% [5].

Thrombocytopenia is a prominent feature in dengue infection.
Immunological destruction of platelets is the major cause of
thrombocytopenia which, along with platelet dysfunction, contrib-
utes to disturbed haemostasis in dengue patients [7]. Teo et al. [3]
reported that around 8% dengue-infected patients require transfu-
sion support in form of platelet concentrates (PCs). In India, blood
transfusion services are highly fragmented, and only 35% blood
units are separated into components [8]. Thus, during explosive
outbreaks of dengue when there is sudden surge in demands of
platelet products, managing platelet inventory becomes a challenge
especially when the transfusion facility also caters for oncology pa-
tients who are major consumers of the platelet products. Studies
from different parts of India report high percentages of inappropri-
ate transfusions ranging from 13.7-71% in dengue epidemics [9-
12]. The present study was undertaken to assess and analyse the
utilisation of platelet products in a tertiary care hospital during the
2013 dengue epidemic. We also studied the site and clinical signifi-
cance of bleeding by dividing it into major and minor categories.
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Material and Methods

This retrospective study was conducted at the main blood bank of the All
India Institute of Medical Sciences, New Delhi, during the DF epidemic from
August to November 2013. All serologically confirmed dengue cases who re-
ceived platelet transfusion were included in the study. The diagnosis was estab-
lished on clinical suspicion and confirmed by laboratory tests like ELISA and
dot blot assays of non-structural protein 1 (NS1) or by commercially available
immunochromatographic kits for anti-dengue IgM and IgG antibodies. Pa-
tients’ clinical data and platelet counts were obtained from platelet requisition
forms. The guidelines issued by National Vector Borne Disease Control Pro-
gram (NVBDCP) in India were used as a criterion to assess the appropriateness
of platelet transfusion [13] (table 1). Grades of bleeding were evaluated as per
criterion listed in table 2.

Statistical Analysis
Data management and analysis was done by SPSS version 19.0 (Chicago, IL,
USA).

Results

During the study period, a total of 531 diagnosed cases of den-
gue infection (376 males, 155 females) were admitted and adminis-
tered platelet transfusions. The median age of the patients was 24
years (range 1-76 years). Age and sex distribution of patients in
different age groups is shown in table 3. All patients were catego-
rised as per WHO dengue case classification [14]. We included a
fourth category of ‘DF with associated co-morbidities’ to incorpo-
rate dengue cases with acute lymphoid leukaemia (n = 9), acute
myeloid leukaemia (n = 3), chronic myeloid leukaemia (n = 2),
post-organ transplant (n = 3) and thalassaemia (n = 2) (table 4). At
presentation, median platelet count was 14 x 10%/1 (range 6-80 x
10%/1). A total of 347 (65.3%) patients had bleeding diathesis at
the time of presentation, 272 (78.4%) of whom had platelet count
<20 x 10%/1 (table 5). Most of the patients bled into skin (n = 100,
28.8%) followed by oropharyngeal mucosa (n = 77, 22.2%) (fig. 1).
Major bleeding was seen in 34.3% (119) patients, whereas 65.7%
(228) patients had minor bleeding episodes. A total of 1,750 ran-
dom donor platelets (RDP) and 114 single donor platelets (SDP)
were transfused to 531 patients. Of these 531 patients, 184 received
prophylactic platelet transfusions. 61 (33.1%) of 184 non-bleeding
patients were transfused at a threshold of 10 x 10%/1, whereas 123
(66.9%) patients received transfusions at platelet count >10 x 10°/1
without any associated risk factors for bleeding. Based on quality
control parameters of RDPs and SDPs, calculated transfused mean
dose was approximately 2 x 10!! platelets per patient (4-5 RDPs).

According to platelet transfusion guidelines in dengue infection
prescribed by NVBDCP, 123 (23.2%) of transfusion requests were
found to be inappropriate (fig. 2). Our study also showed that in 35
(6.6%) instances requisition forms were incomplete lacking rele-
vant clinical details.

Discussion

In South East Asia, dengue epidemics occurring every two to
three years are a major health concern. The diagnosis is established
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Table 1. Guidelines for platelet transfusion in dengue by National Vector
Borne Disease Control Programme, 2008 issued by Directorate General of
Health Services, Ministry of Health & Family Welfare, Government of India

Indications

— In general there is no need to give prophylactic platelets even at <20 x 103/l

~ Prophylactic platelet transfusion may be given at level of <10 x 10*/ul in
absence of bleeding manifestations

- Prolonged shock; with coagulopathy and abnormal coagulogram*

- In case of systemic massive bleeding, platelet transfusion may be needed in
addition to red cell transfusion

*Abnormal bleeding time or deranged PT/aPTT.

Table 2. Grades of bleeding

Category  Definition

Minor petechiae, purpura, ecchymosis, oropharyngeal/gum bleeding,
epistaxis, vaginal spotting, retinal haemorrhage without visual
impairment and any bleeding not requiring red cell transfusion,

Major melaena, haematemesis, haemoptysis, haematuria, haematoche-

zia, abnormal vaginal bleeding, musculoskeletal/soft tissue bleed,
CNS bleeding including retinal bleeding with visual impairment,
invasive site bleeding or any bleeding requiring red cell transfu-
sion and any debilitating/ fatal bleed

Table 3. Age and sex distribution of dengue-affected patients

Age group, years Male Female Total
<10 22 18 40
11-20 121 45 166
21-30 137 35 172
31-40 52 28 80
41-50 26 19 45
51-60 10 4 14

>60 8 6 14
Total 376 (70.8%) 155 (29.2%) 531 (100)

Table 4. Categories of dengue infection

Category Number %
Dengue fever 457 86.0
Dengue fever with associated comorbidities 19 3.6
DHF* 34 6.4
DSS¥ 21 4.0
Total 531 100

* Dengue haemorrhagic fever.
¥Dengue shock syndrome

on clinical suspicion supported by laboratory tests like ELISA and
dot blot assays of NS1 or by commercial serological kits for anti-
dengue IgM and IgG antibodies. In the present study, the whole
spectrum of dengue infections including DF (89.6%), DHF (6.4%)
and DSS (4%) was seen. In a study by Pallavi et al. [9], which in-
cluded 71 serologically confirmed cases of dengue, who were given
platelet transfusion, 65 patients (91.5%) had DF, 4 patients (5.6%)
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had features of DHF and 2 patients (2.9%) had signs and symp-  Table 5. Platelet counts of patients receiving platelet transfusion

toms of DSS.

Platelet count x 10%/1 Number of patients
Our study showed that the majority of dengue cases were be-
. total bleeding non-bleeding
tween 11 and 30 years old. In contrast to our study, Pallavi et al. [9]
noted higher percentages of dengue cases among children with the =~ <10 190 115 75
largest proportion in the age group of less than 10 years, while 11720 e Lty 2l
Ayyub etal. [15] and Lye et al. [16] noted preponderance in the age i_ig ?2 ‘:Z i
group of 20-40 years which was similar to our study. Male prepon- 4 1: o . . 5
derance (Male-to-female ratio 2.4:1) in the present study was simi- 550 10 7 3
lar to that reported in other studies [17-19]. In the present study,
0, 0y
among the 531 patients who received the platelet transfusions, 347 Total >3 347(653%) 184 (347%)
oL
Others .
o 1
Invasive sifes __
j
Intacanial  [—
Genitourinary
Epistaxis |
Gastrointestinal
Oropharynx
1 i i i
okin
Fig. 1. Sites of bleeding. mNumber of patients
Total no. of patients
(n=531)
Non-bleeding patients
—~ (n=184)
Bleeding patients
(n=347)
Prophylactic Prophylactic
transfusion at transfusion at
<10 x 10°%L (n=61) > 10 x 10%L (n=123)
A 4
Fig. 2. Appropriate- Appropriate transfusion Inappropriate transfusion
ness of platelet trans- (=408, 76.8%) (=123, 23.2%)
fusion. -
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patients (65.3%) presented with haemorrhagic manifestations. In a
similar study, Kumar et al. [10] reported only 31.3% actively bleed-
ing patients. This difference may be attributed to better reporting
of bleeding status in our patient population as we have a lesser
number of incomplete transfusion request forms. The most com-
mon bleeding site in our study was skin followed by oropharynx.
In a similar study in a Thai population, Wiwanitkit [20] reported
skin bleeding as most common bleeding manifestation in dengue
infection.

In our study, 1,750 RDPs and 114 SDPs were transfused to 531
patients which translates into a mean dose of approximately 2 x
10!! platelets (4-5 RDP units) transfused to each patient. Kumar et
al. [10] reported transfusion of 431 units of PCs to 208 patients (2
The higher
amounts of platelet transfusions in our study could be attributed to

units/patient) during the 1996 dengue epidemic .

larger number of bleeding patients (272, 51.2%) with platelet count
<20 x 10°/1 in our study who were appropriate candidates for plate-
let transfusion. Causes of bleeding other than dengue were ruled
out before initiation of platelet transfusion in all patients.

Thrombocytopenia is a common denominator in most dengue
infections which is primarily immune-mediated. Prophylactic
platelet transfusion may aggravate thrombocytopenia by triggering
an immune response. Thus, prophylactic transfusion for dengue
infection is an irrational and inappropriate intervention. Besides,
the short life span of transfused platelets would result only in a
transient non-sustained elevation of the platelet count [21]. Of 531
patients, 184 received prophylactic platelet transfusions; 61 (33.1%)
of these non-bleeding patients were transfused at a threshold of 10
x 10%/1, whereas 123 (66.9%) patients received transfusions at
platelet count >10 x 10%/1 without any associated risk factors for
bleeding. According to NVBDCP guidelines, 123 (23.2%) platelet
transfusions in our study were inappropriate. This group also in-
cluded patients of ‘DF with associated co-morbidities’. Prophylac-
tic platelet transfusion in these patients was merely administered
due to increased anxiety among both the patient and treating phy-
sician regarding the worsening of pre-existing haematological dis-
ease. There are few studies elucidating the impact of dengue virus
infection in haematology and immunosuppressed patients. A study
by Sharma et al. [22] noted that there was no excessive bleeding,
prolonged stay in the hospital or relapse of underlying haemato-
logical disease in haematology patients; and an immunocompro-
mised state did not seem to alter the clinical impact of dengue in-
fection in patients with pre-existing haematological disease. In a
case report of dengue virus infection in a patient with chronic my-
eloid leukaemia, Chamnanchanunt et al. [23] stated that there is
complete recovery from dengue infection without complication al-
beit platelet recovery was delayed.
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Various studies from different parts of India also report high
percentages of inappropriate prophylactic transfusions in dengue
epidemics [9-12]. With each outbreak of dengue, there is a consid-
erable increase in demand of platelets. Ahluwalia et al. [24] aptly
described this condition as ‘dengue panic syndrome’. In this com-
plex syndrome patients as well as healthcare professionals tend to
‘chase’ platelet counts in dengue patients who are otherwise com-
pletely asymptomatic and improving. The most untoward effect of
this syndrome is sudden surge in platelet transfusion requisitions
based only on platelet counts. In our study 23.2% of the platelet
transfusions were deemed as inappropriate. Chaudhary et al. [12]
showed that 21.5% patients received unnecessary prophylactic
transfusions.

This inappropriate usage causes shortage of platelets resulting
in ‘rationing’ of platelet products in order to meet demands of all
admitted patients. Consequently, the ‘true’” DHF/DSS patients
might not receive optimum dose of platelets intended, in spite of
the best efforts by transfusion facility. Another important problem
highlighted in our study was incomplete platelet request forms
lacking relevant clinical data. In 35 (6.6%) instances, requisition
forms were incomplete in regard to platelet count. Kumar et al.
[10] reported 51.9% incomplete forms in which platelet counts
were unavailable. Unfortunately, post-transfusion platelet count
was not available in our study; thus we could not calculate cor-
rected count increment and percent platelet recovery for platelet
transfusions so as to document clinical efficacy of transfusions.

In developing countries like India, where the component sepa-
ration facilities are limited, optimal usage of platelet products is of
paramount importance, especially during periods of increased de-
mands such as dengue epidemics. There is a need for minimising
unnecessary transfusions and for using this scarce resource judi-
ciously, which can be achieved by strict adherence to guidelines
and regular review of the on-going transfusion practices. Constitu-
tion of hospital transfusion committee and close coordination be-
tween transfusion facility and physicians ordering blood compo-
nents will ensure optimal utilisation of scarce blood resources. Ed-
ucating the clinicians about evidence-based transfusion practices
will help in reducing the inappropriate transfusions and decrease
the strain on transfusion facilities especially at the time of
epidemics.
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