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Systematic Review Article

ABSTRACT

Dengue virus is a flavivirus, transmitted by mosquitos (Aedes aegypti). It represents an important
global health problem, particularly in Brazil, India, Indonesia, Thailand, and the Philippines
(countries in the tropics and subtropics). Dengue iliness ranges from asymptomatic infection to
severe dengue, characterized by plasma leakage or severe bleeding or organ impairment.
Thrombocytopenia is fairly recognizable and potentially life-threatening in severe cases of dengue.
This review aims to assess the efficacy of platelet concentrates in the treatment of severe
thrombocytopenia associated with dengue infection. The study examines several literature articles
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according to the manner of data collecting. The information acquired was based on the analysis's
objectives. Data analysis was done with articles, PubMed, google scholar and science direct. The
relationship between Dengue infection and thrombocytopenia demonstrates the intricacies of
dengue etiology and stresses the importance of targeted treatment strategies. This study
investigated many pathways implicated in dengue-induced platelet decrease, including direct
platelet infection, megakaryocyte suppression, and immune-mediated clearance. The findings
indicate that medicines focused on these pathways have the potential to minimize the severe
clinical effects of dengue. Furthermore, platelet concentrators have shown promise in the treatment
of thrombocytopenia, offering a viable alternative for reducing bleeding risks and improving patient
outcomes. Continued research into the molecular links between DENV and platelet biology is
crucial for developing more effective treatments and, ultimately, improving clinical dengue fever

care.
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1. INTRODUCTION

One prevalent tropical infection is dengue fever.
When this acute fever sickness manifests
severely, it might be fatal and cause dengue
hemorrhagic shock. This article will provide an
overview and talk about this disease's diagnosis
and therapy in this short post. Most tropical
physicians employ presumptive diagnosis when
diagnosing dengue; nevertheless, an
immunodiagnostic or viral study should be the
basis for a definitive diagnosis. The primary
therapeutic approach focuses on treatment,
including supportive and symptomatic care.
Although it hasn't been extensively researched,
antiviral medications have a limited role in the
management of dengue fever [1].

Dengue fever, the most rapidly expanding vector-
borne disease in the world, has risen markedly
during the twenty-first century [2]. This is an
illness caused by dengue virus (DENV), which is
mainly transmitted by Aedes aegypti mosquito
[3]. DENV infection can occur in different
patterns, ranging from mild febrile illness to
severe dengue characterized by capillary
leakage, hemorrhage and organ failure [4].
Severe dengue also involves thrombocytopenia,
a condition defined as abnormally low blood
platelet levels that can worsen bleeding and
complicate clinical management of this disease

[5].

One of the most prominent clinical symptoms of
dengue virus infection is a decrease in white
blood cells and platelets in human peripheral
blood (leukopenia and thrombocytopenia,
respectively), which can greatly hamper dengue
virus clearance by the immune system. The
etiology of thrombocytopenia and leukopenia
during dengue infection is unknown, however it

could be due to severe suppression of bone
marrow populations such as hematopoietic stem
cells and megakaryocytes, which are the
progenitors of white blood cells and platelets,
respectively [6].

Platelet concentrate infusions are required for the
treatment of central thrombocytopenia caused by
a variety of factors, and this therapy is especially
beneficial in those who are at risk of major
bleeding [7]. The grounds for platelet transfusion
in dengue fever are clearly defined in World
Health Organization (WHO) guidelines-2011, but
doctors face practical challenges in executing
them in an epidemic setting [8].

1.1 Aim and Objective

1. To evaluate the effectiveness of platelet
concentrates in the management of severe
thrombocytopenia associated with dengue
fever.

2. To assess the prevalence and severity of
thrombocytopenia in patients with dengue
fever.

3. To assess clinical outcomes associated
with severe thrombocytopenia in dengue
fever patients.

4. To elucidate the mechanisms through
which dengue virus (DENV) infection
induces thrombocytopenia

2. METHODOLOGY

The study reviews various literature article by
method of data collection. information gathered
based on the objectives of the analysis. All the
data were collected through various journal,
magazine, research paper and publications. The
site followed was google scholar, pub med and
science direct.
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3. REVIEW

3.1 Review Analysis on the Effectiveness
of Platelet Concentrates in the
Management of Severe
Thrombocytopenia Associated with
Dengue Fever

Recent evidence has largely addressed their
relationships to severe dengue and associated
problems of blood management. Sondo et al.
determined a variety of risk variables for serious
dengue, regarding accurate details including age
and sex together with medical ailments which
include hemoglobin S, diabetes mellitus as well
as symptoms of asthma hypertension combined
main illness. Altogether, the results indicate a
combination of factors at play that contribute to
why some people only develop mild disease [9].

Complementing this, Ansari et al. (2023) noted
the critical role of blood component in managing
severe dengue cases, when patients experience
severe thrombocytopenia. This highlights the
necessity of prompt and proper blood product
administration in dengue therapy [10].

Further supporting this, de Sousa Oliveira et al.
(2023) reported a strong association between
increased dengue cases and mortality rates and
the requirement for certain blood products like
platelet concentrates, fresh frozen plasma and
cryoprecipitate during an outbreak of dengue.
This not only emphasizes the importance of
blood product utilization in dengue but also the
potential pressure on blood banks during
epidemics [11].

The results of an observational study by Isharat,
S et al showed that dengue fever can be treated
symptomatically in accordance with WHO
standards, and platelet transfusion is only
necessary in cases of bleeding diathesis or when
the platelet count is less than 10,000/cumm [12].

Dogra, A., et al investigated 20 patients were
diagnosed as dengue confirmed cases using
serological testing methods. Out of 20 patients,
12 (60%) had dengue fever, with platelet counts
ranging from 50,000 to 80,000/ul. Two Dengue
fever patients with Petechial spots and platelet
counts ranging from 50,000/ul received
preventive Single Donor Platelet Transfusions.
Eight patients (40%) had Dengue hemorrhagic
fever and a platelet count of less than 20,000/pl.
These patients received single donor platelet

transfusions. Six patients responded positively,
with CCI levels exceeding 30,000/ul, whereas
two patients did not respond [13].

The results of the study by Tewari, K., et al, there
were 57 youngsters ranging in age from 6
months to 77 years old and 443 adults. 115
individuals, or 23%, had positive NS1 results.
Severe bodily aches (97.4%) and fever (99.8%)
were the most frequent presentations. 429
instances (85.6%) had DF, 55 cases (11.1%) had
DFWS, 10 cases (2%) had SD with severe
bleeding, and 6 cases (1.2%) had SD with
severe plasma leakage. In 412 cases (82%),
OPD care was required, and in 88 cases (18%),
hospitalization was required. In 16 (3.2%) of the
patients, intravenous fluid resuscitation was
required. At presentation, 335 individuals (67%)
had thrombocytopenia. In 46 cases (9.2%), a
platelet transfusion was required. Ten patients
with significant bleeding from SD and three
patients with DFWS received packed red blood
cell (PRBC) transfusions. Three SD patients with
significant plasma leaks and two SD patients with
serious bleedings died [14].

The results of the study by Hassan, J., Borhany,
M et al, 200 patients were chosen, with a mean
age of 28.68 years (x13.28) and a
preponderance of males (147/200). Mean
platelet count, hemoglobin, and hematocrit at
baseline for bleeding and non-bleeding
individuals yielded significant results; bleeding
individuals had a platelet count of 24,000 at
baseline, while non-bleeding individuals had a
platelet count of 29,000, which demonstrated a
significant link with bleeding (P-value =.027). 76
patients (38%) received platelets by transfusion
[15].

When bleeding from thrombocytopenia
complicates a dengue episode, platelet
transfusions are frequently given. Whether this
technigue leads to an increase in clot strength is
unclear, though. In this study by Sundar, V., &
Bhaskar, E., 74 dengue patients' levels of
bleeding control and improved clot strength as
determined by thromboelastography were
evaluated in relation to platelet transfusion. The
impact of one unit of single donor aphaeresis
units or weight-based random donor platelets
was investigated. A mean platelet count increase
of 10,210 cells per mm3 from pretransfusion
values was seen 24 hours after transfusion of
weight-based random donor platelets. This rise
approached borderline statistical significance (p
=0.031). At 24 hours, the mean platelet
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augmentation of patients receiving single donor
platelets was 22,874 cells per mm3, with a
significant statistical significance (p < 0.001).
However, in thromboelastography, there was no
discernible increase in clot strength. In the
random donor platelet group, the mean
increment in the maximum amplitude value at 24
hours was only 2 mm, whereas in the single
donor group, it was 5 mm. Neither of these
increments reached statistical significance. In
addition, most of the patients continued to
hemorrhage even after receiving platelets. This
study found that while the absolute platelet
counts increased following platelet transfusion,
the clot strength did not improve in dengue
patients experiencing bleeding complications
[16].

The results of the study by Nasir, A et al the
average age of the 107 patients was 53 years
(£19.05), with 44 (41.1%) female and 63 (58.9%)
male. Platelets were requested for 93 patients
(86.7%), platelets and fresh frozen plasma for 3
patients (2.8%), platelets and whole blood for 9
patients (84.4%), and whole blood for 2 patients
(1.9%). 35 patients (32.7%) had therapeutic
platelet transfusions, while 72 patients (67.3%)
received prophylactic platelet transfusions [17].

Kansay, S., et al concluded that 25,703/cumm
was the average platelet count at which platelet
transfusion was started. The average quantity of
random donor platelets (RDPs) transfused fell
dramatically in 2015 (5.4 vs. 4.3 in 2013) as a
result of SDAP transfusions to patients with high-
risk variables overlaid on their platelet counts
and extremely low platelets. The average
duration of hospitalization was comparable for
patients on RDP alone and for those on RDP and
SDAP combined (5.48 vs. 5.54), but it was much
shorter (3.6) for patients on SDAP alone [18].

Machado, A. A studied 323 patients, 52
underwent transfusion, with 52% of them lacking
criterion (n = 27), while 271 did not receive
transfusion, with 4.4% (n = 12) having criteria.
The mean duration of hospitalization was greater
for patients who did not receive a transfusion
[19].

Buddharaju, C. D. V. B., et al observed that at 24
hours  post-transfusion, SDP  transfusions
resulted in significantly higher platelet increases
compared to RDP transfusions (p<0.01).
However, both groups' corrected count increment
and % recovery was practically identical, and the
difference was statistically insignificant [20].

The results of the study by Asha, J, there were
250 samples in all. In dengue patients, the
investigation revealed normal PDW and MPV,
low platelet counts and PCT, and elevated PLCR
and IPF. Based on platelet transfusion, there
were statistically significant changes in PlIs
(greater MPV, PDW, PLCR, and IPF, lower
platelet count and PCT) [21].

It was observed by Archuleta, S., Chia, P. Y et al
158 out of 360 patients had inadequate platelet
recovery. Once baseline features and platelet
transfusion were taken into account, age, white
cell count, and day of iliness at study entry were
found to be significant predictors of poor platelet
recovery. Regardless of transfusion, patients with
poor platelet recovery were in hospitals for longer
periods of time, but there was no discernible
difference in other clinical outcomes. Patients
with poor platelet recovery were more likely to
hemorrhage if given a prophylactic platelet
transfusion (odds ratio 2.34, 95% confidence
interval 1.18-4.63). They detected a significant
interaction between platelet recovery and
transfusion [22].

A study by Sethi, S. M et al, out of the total
dengue patients, 32.7% received platelets
through transfusion (group 1), whereas 67.3%
did not (group 2). Minor bleeding episodes
differed significantly between the transfused
group and the non-transfused group (65(31.1%)
vs. 59(13.7%); p=0.000). In a similar vein,
1(0.2%) versus 4(1.9%) patients in group 2
(p=0.024) died [23].

A study by Rao, C. A et al, 100 out of 200
patients received FFP transfusion alone,
resulting in a substantial increase in platelets (p-
value < 0.001), while 26 patients had SDP
transfusion alone, resulting in a mean increase in
platelets (p-value = 0.023). Out of 200 patients,
74 received FFP followed by SDP, resulting in a
mean platelet increase with a p value of <0.001.
The mean length of hospital stay with FFP
followed by SDP shows a significant p-value [24].

3.2 Review Analysis on the Prevalence
and Severity of Thrombocytopenia in
Patients with Dengue Fever

Chowdhury et al. investigated on dengue fever in
Bangladesh with respect to the outbreak of 2022
that reported the highest dengue vaccine
mortality rate (281). Regarding the febrile phase
(= 4 days), the study also identified following
factors as likely to be severe disease indicators
including thrombocytopenia, hemoconcentration,
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hypotension. The study indicates that these
factors might be predictors of the disease moving
to the next level of severe dengue [25].

Dengue infections in children were examined in
the work of Pathak et al., where viral load was
investigated in association with clinical aspect.
What they demonstrated is that while high viral
load expressed as copies/ ml was greater than
106, showed a direct relation with the hematocrit
concentration, it was inversely related to the
platelet count. Based on the study, the viral load
could be another significant factor in the
prognosis of severe clinical manifestations such
as thrombocytopenia and elevated hematocrit in
the infection with dengue virus [26].

Castilho, B. M., et al conducted a retrospective

cohort study to determining the factors
responsible for increasing risk of
thrombocytopenia in dengue patients. They

collected data from 387 Brazilian patients, of
whom 156 developed thrombocytopenia. There
were three independent identified key risk factors
such as male sex, older age below or equal to 46
years, leukopenia and high mean corpuscular
hemoglobin levels. These host factors which
could render dengue patients more susceptible
for developing thrombocytopenia that may
increase their risk of haemorrhagic complications
with infection [27].

Tayal, A., et al noted severe dengue is
characterized by plasma leakage, severe
bleeding, or organ dysfunction. Dengue has no
known cure; supportive care is the only available
treatment. The cornerstone of dengue
management during its critical phase is prudent
fluid resuscitation [28].

Shah, D., et all found that common tropical viral
diseases like dengue frequently result in
thrombocytopenia, which can cause bleeding
and necessitate blood transfusions. Platelet
count and immature platelet fraction were found
to be strongly correlated in our study of 124
dengue patients. They also found that 96.1% and
97.4% of patients, respectively, had an increase
in platelet count at 24 and 48 hours. In 64% of
patients with an IPF level of 10% or above,
platelet transfusion was avoided in the absence
of bleeding [29].

Study by  Quirino-Teixeira  noted that
thrombocytopenia is a crucial feature of DENV
infection that can be seen in both moderate and
severe cases, while severe patients have the

lowest platelet counts. They compile data on
various pathways linked to changes in platelet
quantity and function, which can result in
thrombocytopenia as well as platelet-mediated
immunological and inflammatory responses [30].

A study by Looi, K. W et al suggest that during
the first week of sickness, all patients
experienced a declining trend in platelet count,
which was accompanied by an increasing trend
in the percentage of immature platelets to total
platelets (IPF%) for more than three days before
platelet recovery. On days 3-5 following the
beginning of fever, patients with severe dengue
exhibited a significantly higher [PF% in
comparison to those with non-severe dengue
[31].

By the study of Tulara, N. K, it was observed
that, upon admission, 97% of the patients with
serologically confirmed positive cases had
thrombocytopenia (count <100,000/mm3), and
no patient had bleeding issues [32].

A systematic review by Rajapakse, S et al,
observed, between 1990 and 2013, the
incidence of dengue fever increased seven times
worldwide. During epidemics, total mortality rates
can be considerable despite a low case fatality
rate (<1%) because of the large number of
affected individuals. In dengue, there is an
unknown chance of clinically substantial
bleeding, which frequently leads to a negative
outcome [33].

Khatri, S et al concluded that in dengue fever
cases with thrombocytopenia, the platelet
histograms (MPV, PDW, and Plateletcrit)
produced by the Beckman Coulter counter
LH755TM and LH780TM series were evaluated.
It was found that the mean platelet volume
(MPV) was 9.01 fL (SD = 0.09). The median
plateletcrit was 0.47 (IQR 0.2-0.8) and the mean
platelet distribution width was 17.2% (SD = 0.98).
No one who took part in the trial experienced
bleeding symptoms. No appreciable alterations in
platelet parameters were found in dengue cases
with  thrombocytopenia in  the  current
investigation [34].

A study by Brahma, Aet al showed that the mean
MPV was substantially lower (p value < 0.0001)
on the day before, when the platelet count was
less than 20,000/cu.mm, in comparison to the
mean MPVs of all patients [35].

Zeb, S., Qaisar, Oet al noted that out of the total
suspected cases, people tested positive, with
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men making up the majority (65.3%) compared
to women (34.7%). White blood cells, platelets,
and hemoglobin levels were the lowest at 6.9
g/dl, 2400 g/dl, and 43000 g/dl, respectively.
9.4% of patients had low hemoglobin levels,
25.3% had white blood cell counts that were
below normal, and 30.4% had platelet counts
that were below normal. Fewer patients than
usual was found to have lower mean platelet
volumes and platelet crits [36].

3.3 Review Analysis on Clinical
Outcomes Associated with Severe
Thrombocytopenia in Dengue Fever
Patients

Shabir, M., et al concluded that there is a positive
correlation between platelet count and bleeding
complications in dengue patients; however,
certain types of bleeding, such as melena,
hematemesis, hemoptysis, and per vaginal
bleeding, are not directly associated to blood
platelet counts [37].

Patel, K. B., Ranapurwala et al noted that
dengue cases commonly present with fever
32.65% or fever with chills / rigidity 66.33%,
headache 37.76%, body aching 44.90%, and
bleeding symptoms such as petechiae 5.10%
and bleeding from the gums, nose, and rectum
5.15%. In dengue-positive cases, 18% had
ascites, and 7% have pleural effusion. The
severity of dengue infection is significantly
associated with hemoconcentration, a decrease
in total WBC count, platelet count, and
plateletcrit. Platelet count was directly linked to
plateletcrit in dengue-positive cases [38].

Patel, G. Ret al concluded that coagulation
problems were found in 42.8% of the patients.
Overall, the most prevalent coagulation
abnormality was extended aPTT (40.8%),
followed by low fibrinogen (38.7%), high D-dimer
(31.2%), elevated INR (26.0%), and prolonged
PT (19.2%). 19.9% of patients showed signs of
bleeding. Patients with bleeding had significantly
greater levels of PT, INR, aPTT, and D-dimer
(P<0.01) and lower levels of fibrinogen (P<0.001)
than those without bleeding. Patients with
bleeding reported significantly greater rates of
coagulation anomalies compared to those
without bleeding (P<0.01) [39].

Irshad, Z., et al concluded that while platelet
count can be a predictor of disease and how it
will proceed, it cannot be used to rule out
disease progression. Dengue fever remains a
serious health concern in Pakistan [40].

Archuleta, S., et al. concluded that dengue
patients with thrombocytopenia who were older
or presented sooner, as well as those with lower
white cell counts, were more likely to experience
poor platelet recovery. Platelet transfusions may
not enhance outcomes in individuals with poor
platelet recovery and may even increase the risk
of bleeding. The mechanisms of inadequate
platelet recovery must be established [41].

3.4 Review Analysis on Mechanisms
through which Dengue Virus (DENV)
Infection Induces Thrombocytopenia

Losada, P. X., et al observed that the dengue
virus infects and activates platelets, allowing
them to be eliminated by phagocytic cell
identification and peripheral marginalization.
Infection, however, has an effect on bone
marrow precursors via modifying
megakaryopoiesis; it results in thrombocytopenia
[42].

Fang et al. examined the contribution of platelets
in virus infections. Through another exciting
research, they concluded that platelets can store
and release SFTSV particles. Platelet
aggregation is caused by the viruses’ propensity
to adhere to platelet glycoprotein VI and then
promote platelet activation. In terms of the
specific interactions between platelets and
macrophages, the platelet-macrophage
interactions are beneficial for SFTSV clearance
but at the same time, this interaction can
stimulate unwanted replication of SFTSV within
macrophages, which can play a role in
thrombocytopenia and various other clinical
manifestations [43].

In review of Singh, A., et all., nucleated blood
cells called platelets are produced from bone
marrow megakaryocytes and are essential for
thrombosis and hemostasis. Platelets are made
up of specialized storage organelles termed
alpha-granules, which are rich in cytokines such
as transforming growth factor B (TGF-B), CXCL
(also known as interleukin 8; IL-8), and C-X-C
motif ligand (CXCL) 1/4/7. Platelets that have
been activated degranulate and release their
contents into the plasma. Numerous viral
diseases, such as the human immunodeficiency
virus (HIV), the HIN1 influenza, the hepatitis C
virus (HCV), the Ebola virus (EBV), and the
dengue virus (DENV), frequently cause platelet
activation, when platelets are activated, they
release substances called fibrinopeptides, CCLS5,
and CXCL4 (sometimes referred to as platelet
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factor, PF4), which are vital regulators of the
host's ability for multiple viruses to replicate and
spread [44].

Garcia-Larragoiti, N.,et al studied platelet
surfaces, the DENV NS1 protein and its domains
stimulate the production of P-selectin and the
allbf3 complex. When a small amount of
collagen, epinephrine (EPI), or adenosine
diphosphate (ADP) is added, DENV NS1 causes
a stable platelet aggregation. Interestingly, upon
incubation with the NS1 protein domains, only
EPlI was able to cause the development of
platelet aggregates [45].

Yang et al are concern with the Prothymosin a
(ProT) in dengue virus (DENV)
thrombocytopenia. In their study increased
amounts of ProT in the sera of dengue patients
and in megakaryoblasts infected with DENV.
They outline a signaling cascade, which includes
miR-126, DNMT1, GATA-1, ProT, and Nrf2 in
thrombocytopenia caused by DENV. They also
noted decreased platelet count in the ProT
transgenic mice and they also noted that ProT
overexpression inhibited megakaryocyte
differentiation [46].

Masri et al. also argue that thrombocytopenia
mechanism in dengue virus is different and new
by proposing that serotonin from mast cells play
a critical role. They showed that during dengue
virus infection, MCs release serpentine, which
triggers the platelets activating the aggregation
and phagocytosis through 5HT2A receptors. This
study proves that MC deficiency or usage of
chemicals to inactivate MCs eliminated
thrombocytopenia in mice [47].

The monitoring of platelet counts and immature
platelet fraction (IPF) has been shown to be
useful in the prediction of both subsequent
recovery from thrombocytopenia as well as
progression towards disease. Dudnyk, V. M., et
al. concluded that viral infections cause platelets
to be activated and produce immune response.
Also, they noted that the presence of antiplatelet
antibodies results thrombocytopenia. They state
the mechanism of inducing thrombocytopenia in
that these antibodies attach themselves to
particular glycoproteins found on the surface of
platelets that triggers both phagocytosis and
subsequent death of platelets themselves [48].

Chao et al. conducted a study to recognized the
involvement of dengue virus nonstructural protein
1 (DENV NS1) in platelet activation and

thrombocytopenia during dengue infection. This
research clearly supports the involvement of
DENV NS1 in platelet activation, leading to
platelet reduction and hemorrhage in dengue
[49].

Banerjee et al. observed noted a relation
between the virus envelope protein and an
important transcription factor for
megakaryopoiesis (TAL-1) [50].

4. CONCLUSION

Thrombocytopenia is a common clinical symptom
of dengue viral fever and many studies were
conducted with the aim to detecting indictors
possible for early diagnosis and treatment in
severe cases. The rapid decrease of platelet
count is due to platelet activation, suppression of
bone marrow and interaction with
megakaryocytes. These mechanisms need to be
study thoroughly for developing effective
therapies that can mitigate thrombocytopenia in
dengue affected individuals. Low platelet counts
in dengue patients associated with severe clinical
complications such as an increased bleeding
tendency due to thrombocytopenia. Results will
only get better with a diversified approach to
monitoring and management. These findings
suggest that the efficacy of platelet transfusions
is varied, but it represents a common therapeutic
management for severe thrombocytopenia in
dengue virus infection and additional study
should be conducted to better define the
parameters whereby they may or may not clearly
benefit these patients.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) here by declare that generative Al
technologies such as Large Language Models,
etc have been used during writing or editing of
manuscripts. This explanation will include the
name, version, model, and source of the
generative Al technology and as well as all input
prompts provided to the generative Al
technology.

Details of the Al usage are given below:

1.Quilbot  for
checking
2.Chat GPT 4, Prompts are used for creating
keywords, title, headings,

3. Claude. Al 3.5 sonnet for summaries some
article only, prompt- write summary for this
abstract, after that written in my own words.

paraphrasing and grammar

143



Vishnu and Nusrin; Asian Hematol. Res. J., vol. 7, no. 3, pp. 137-147, 2024; Article no.AHRJ.121104

CONSENT AND ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Wiwanitkit V. Dengue fever: diagnosis and
treatment. Expert Review of Anti-Infective
Therapy. 2010;8(7):841-845.
Available:https://doi.org/10.1586/eri.10.53.
Sarker R, Roknuzzaman ASM, Haque MA,
Islam MR, Kabir ER. Upsurge of dengue
outbreaks in several WHO regions: Public
awareness, vector control activities, and
international collaborations are key to
prevent spread. Health science reports.
2024;7(4):e2034.
Available:https://doi.org/10.1002/hsr2.2034
Islam MT, Quispe C, Herrera-Bravo J,
Sarkar C, Sharma R, Garg N, Fredes LI,
Martorell M, Alshehri MM, Sharifi-Rad J,
Dastan SD, Calina D, Alsafi R, Alghamdi S,
Batiha GE, Cruz-Martins N. Production,
Transmission, Pathogenesis, and Control
of Dengue Virus: A Literature-Based
Undivided Perspective. BioMed research
international. 2021;4224816.
Available:https://doi.org/10.1155/2021/422
4816

Rodriguez-Manzano J, Chia PY, Yeo TW,
Holmes A, Georgiou P, Yacoub S.
Improving Dengue Diagnostics and
Management Through Innovative
Technology. Current infectious disease
reports. 2018;20(8):25.
Available:https://doi.org/10.1007/s11908-
018-0633-x

de Azeredo EL, Monteiro RQ, de-Oliveira
Pinto LM. Thrombocytopenia in Dengue:
Interrelationship between Virus and the

Imbalance between Coagulation and
Fibrinolysis and Inflammatory
Mediators. Mediators of inflammation.

2015;313842.
Available:https://doi.org/10.1155/2015/313
842

Vogt MB, Lahon A, Arya RP, Spencer
Clinton JL, Rico-Hesse R. Dengue viruses
infect human megakaryocytes, with
probable clinical consequences. PLoS
neglected tropical diseases. 2019;13(11):
e0007837.

7.

10.

11.

12.

13.

14.

144

Garraud O, Hamzeh-Cognasse H,
Chalayer E, Duchez AC, Tardy B, Oriol P,
Haddad A, Guyotat D, Cognasse F.
Platelet transfusion in adults: An
update. Transfusion clinique et biologique:
journal de la Societe francaise de
transfusion sanguine. 2023;30(1):147-165.
Available:https://doi.org/10.1016/j.tracli.202
2.08.147

Pothapregada S, Kamalakannan B,
Thulasingam M. Role of platelet
transfusion in children with bleeding in
dengue fever. Journal of vector borne
diseases. 2015;52(4):304-308.

Sondo AK, Diendéré EA, Meda BI, Diallo |,
Zoungrana J, Poda A, Manga NM, Bicaba
B, Ghamou A, Kagoné CJ, Sawadogo G,
Yaméogo |, Benzekri NA, Tarnagda Z,
Kouanda S, Ouédraogo-Traoré R,
Ouédraogo MS, Seydi M. Severe dengue

in adults and children, Ouagadougou
(Burkina Faso), West Africa, October
2015-January 2017. IJID Regions.

2021;1:53-59.
Available:https://doi.org/10.1016/j.ijregi.202
1.09.010

Ansari MS, Jain D, Budhiraja S. Machine-
learning prediction models for any blood
component transfusion in hospitalized
dengue patients. Hematology, Transfusion
and Cell Therapy; 2023.
Available:https://doi.org/10.1016/j.htct.202
3.09.2365

de Sousa Oliveira D, Britto DG, de S&a GF,
Lima ACNR, Silva JVA, de Aradjo AVB,
Rebelo RC, Sales LCV, de Abreu MFT, de
Meneses ER. Blood components
requirement in Brazilian dengue outbreaks:
A retrospective analysis between 2008 to
2019. Hematology, Transfusion and Cell
Therapy; 2023.
Available:https://doi.org/10.1016/j.htct.202
3.07.006

Isharat S, Sharma A, Goru B, Molla MA. An
audit of clinical cases of dengue fever and
the usage of platelets in such cases in a
Tertiary Care Hospital in Hyderabad.
Global Journal of Transfusion Medicine.
2022;7(2):139-143.

Dogra A, Kaushik Rana DDG. To Study the
Effectiveness of Platelet Transfusion in
Management of Dengue Patients in
Tertiary Care Hospital. Annals of the
Romanian Society for Cell Biology. 2021;
5988-5992.

Tewari K, Tewari VV, Mehta R. Clinical and
hematological profile of patients with



15.

16.

17.

18.

19.

20.

21.

22.

Vishnu and Nusrin; Asian Hematol. Res. J., vol. 7, no. 3, pp. 137-147, 2024; Article no.AHRJ.121104

dengue fever at a tertiary care hospital-an
observational study. Mediterranean journal
of hematology and infectious diseases.

2018;10(1).
Hassan J, Borhany M, Abid M, Zaidi U,
Fatima N, Shamsi T. Coagulation

abnormalities in dengue and dengue
haemorrhagic fever patients. Transfusion
Medicine. 2020;30(1):46-50.

Sundar V, Bhaskar E. Effect of platelet
transfusion on clot strength in dengue
fever with thrombocytopenia related
bleeding: a thromboelastography-based
study. Transfusion Medicine and
Hemotherapy. 2019;46(6):457-461.

Nasir A, Sarwar M, Fatima M, Noor H,
Imran A, Malik NA, Chughtai AS. Blood
Transfusion Practices in Dengue Fever: A
Cross Sectional Single Center Study
During a  Dengue Outbreak in
Pakistan.  In Proceedings. 2022;36(2):
1-6.

Kansay S, Singh H. Effect of introduction
of single-donor apheresis platelets in

dengue management. A comparative
analysis of two consecutive dengue
epidemics. Journal of Laboratory

Physicians. 2018;10(02):173-178.
Machado AAV, Negrao FJ, Croda J, de
Medeiros ES, Pires MADS. Safety and
costs of blood transfusion practices in
dengue cases in Brazil. Plos one. 2019;14
(7):€0219287.

Buddharaju CDVB, Chandrakanth G,
Reddy KVS, Reddy VL, Som LS. A
comparative study of the transfusion effect
of single donor apheresis platelets versus
random donor platelets in the management
of severe dengue infection in children.
International Journal of Contemporary
Pediatrics. 2022;9(6):595.

Asha J, Baiju NM, Innah SJ, Rafi A, John
BM. Comparison of platelet indices in
dengue fever patients based on platelet
transfusion: A prospective observational

study in a tertiary care center. Asian
Journal of Transfusion Science. 2023;
17(1):21.

Archuleta S, Chia PY, Wei Y, Syed-Omar
SF, Low JG, Oh HM, Fisher D,
Ponnampalavanar SS. L, Wiaya L,
Kamarulzaman A, Lum LCS, Tambyah PA,
Leo YS, Lye DC. Predictors and Clinical
Outcomes of Poor Platelet Recovery in
Adult Dengue with Thrombocytopenia: A
Multicenter, Prospective  Study. Clinical
infectious diseases: an official publication

23.

24.

25.

26.

27.

28.

29.

30.

31.

145

of the Infectious Diseases Society of
America. 2020;71(2):383—-389.
Available:https://doi.org/10.1093/cid/ciz850
Sethi SM, Khalil A, Khan MRN, Khatri A,
Rehman AU, Muhammad AJ, Murtaza G.
Clinical outcomes of prophylactic platelet
transfusion in patients with dengue: A
retrospective study of patients at a tertiary
care hospital in Karachi. J. Pak. Med.
Assoc. 2017;67:1374-1378.

Rao CA, Reddy M. Role of Fresh Frozen
Plasma (FFP) and Single Donor Platelets
(SDP) in Treatment of Dengue and
Dengue like illness. Journal of Chalmeda
Anand Rao Institute of Medical Sciences.
2021;21(1):34.

Chowdhury AS, Tashim R, Hassan SS,
Khan AH, Yasmin R, Monir-uz-Zaman M,
Sarker MAS, Arafat SM. Clinical profile and
early severity predictors of dengue fever:
Current trends for the deadliest dengue
infection in Bangladesh in 2022. 1JID
Regions. 2023;9:42-48.
Available:https://doi.org/10.1016/j.ijregi.202
3.09.001

Pathak B, Chakravarty A, Krishnan A. High
viral load positively correlates with
thrombocytopenia and elevated
haematocrit in dengue infected paediatric
patients. Journal of Infection and Public
Health. 2021;14(11):1701-1707.
Available:https://doi.org/10.1016/j.jiph.2021
.10.002

Castilho BM, Silva MT, Freitas AR, Fulone
I, Lopes LC. Factors associated with
thrombocytopenia in patients with dengue
fever: a retrospective cohort study. BMJ
open. 2020;10(9):e035120.

Tayal A, Kabra SK, Lodha R. Management
of Dengue: An Updated Review. Indian
journal of pediatrics. 2023;90(2):168-177.
Available:https://doi.org/10.1007/s12098-
022-04394-8

Shah D, Khataniar M, Sawhney A, Nautiyal
M, Desai R, Kakar A. An observational
study to see the correlation between trends
of platelet counts and immature platelet
fraction in dengue infection. Tropical
Doctor. 2021;51(3):378-381.
Quirino-Teixeira AC, Andrade FB, Pinheiro
MBM, Rozini SV, Hottz ED. Platelets in
dengue infection: more than a numbers
game. Platelets. 2022;33(2):176-183.

Looi KW, Matsui Y, Kono M, Samudi C,
Kojima N, Ong JX, Lum LCS. Evaluation of
immature platelet fraction as a marker of
dengue fever progression. International



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Vishnu and Nusrin; Asian Hematol. Res. J., vol. 7, no. 3, pp. 137-147, 2024; Article no.AHRJ.121104

Journal of Infectious Diseases. 2021;110:

187-194.

Tulara NK. Dengue fever and
thrombocytopenia—A prospective
Observational Study at Tertiary Care
Centre. Eastern  Journal of Medical

Sciences. 2019;45-48.

Rajapakse S, de Silva NL, Weeratunga P,
Rodrigo C, Fernando SD. Prophylactic and
therapeutic interventions for bleeding in
dengue: a systematic review. Transactions
of the Royal Society of Tropical Medicine
and Hygiene. 2017;111(10):433-439.

Khatri S, Sabeena S, Arunkumar G,
Mathew M. Utility of platelet parameters in
serologically proven dengue cases with
thrombocytopenia. Indian Journal of
Hematology and Blood Transfusion. 2018;
34:703-706.

Brahma A, Ghosh PK, Goswami U,
Majumdar S. Utility of mean platelet
volume to predict significant
thrombocytopenia and complications in
dengue. Int J Trop Dis. 2019;2:026.

Zeb S, Qaisar O, Babar N, Sardar A, Bilal
M, Shuaib SL. Significance of Platelets and
its Indices in Patients with Dengue
Fever. Pakistan Journal of Medical &
Health Sciences. 2023;17(02):475-475.
Shabir M, Nisar S, Urooj Z, Sohail M, Khan
MS, Khan DH. Thrombocytopenia and its
Relationship with Bleeding Manifestations
in Dengue Patients-A Tertiary Care
Hospital  Experience. Pakistan  Armed
Forces Medical Journal. 2022;72(6):2021-
24.

Patel KB, Ranapurwala MF, Patel AN.
Utility of Red Cell and Platelet Indices
Evaluation of Severity of Dengue
Infection. Annals  of  Pathology and
Laboratory Medicine. 2022;9(5).

Patel GR, Thanvi I, Nadeem M, Kanwaria
R. Coagulation abnormalities and their
relationship with bleeding manifestations in
patients with dengue-A single center
observational study. Asian Pacific Journal
of Tropical Medicine. 2023;16(2):65-71.
Irshad Z, Shabbir A, Shaikh A, Hasan SM,
Abid M. Association of thrombocytopenia
and prolonged bleeding time in dengue
with  the clinical outcome of the
patient. Pakistan Armed Forces Medical
Journal. 2019;69(5):1029-34.

Archuleta S, Chia PY, Wei Y, Syed-Omar
SF, Low JG, Oh HM, Lye DC. Predictors
and clinical outcomes of poor platelet
recovery in adult  dengue  with

42.

43.

44,

45.

46.

47.

48.

49.

146

multicenter,
Infectious

thrombocytopenia: a
prospective study. Clinical
Diseases. 2020;71(2):383-389.
Losada PX, DelLaura |, Narvdez CF.
Dengue virus and platelets: from the
biology to the clinic. Viral Immunology.
2022;35(5):349-358.

Fang L, Yu S, Tian X, Fu W, Su L, Chen Z,
Yan C, He J, Hong J, Lian W, Liu G, Zhang
Y, Zhou J, Hu L. Severe fever with
thrombocytopenia syndrome virus
replicates in platelets and enhances
platelet activation. Journal of Thrombosis
and Haemostasis. 2023;21(5):1336-
1351.
Available:https://doi.org/10.1016/j.jtha.202
3.02.006

Singh A, Bisht P, Bhattacharya S, Guchhait
P. Role of Platelet Cytokines in Dengue

Virus Infection. Frontiers in  cellular
and infection microbiology. 2020;10:
561366.

Available:https://doi.org/10.3389/fcimb.202
0.561366.

Garcia-Larragoiti N, Kim YC, Lopez-
Camacho C, Cano-Méndez A, Lopez-
Castaneda S, Hernandez-Hernandez D,
Vargas-Ruiz AG, Vazquez-Garciduefias
MS, Reyes-Sandoval A, Viveros-Sandoval
ME. Platelet activation and aggregation
response to dengue virus nonstructural
protein 1 and domains. Journal of
thrombosis and haemostasis: JTH. 2021;
19(10):2572-2582.
Available:https://doi.org/10.1111/jth.15431
Yang ML, Lin CL, Chen YC, Lu IA, Su BH,
Chen YH, Liu KT, Wu CL, Shiau AL.
Prothymosin a accelerates dengue virus-
induced thrombocytopenia. iScience. 2024;
27(1):108422.
Available:https://doi.org/10.1016/.isci.2023
.108422

Masri MFB, Mantri CK, Rathore APS, St.
John AL. Peripheral serotonin causes
dengue virus—induced thrombocytopenia
through 5HT2 receptors. Blood. 2019;133
(21):2325-2337.
Available:https://doi.org/10.1182/blood-
2018-08-869156

Dudnyk VM, Furman VH, lzuymets OlI,
Fedchishen AP, Sinchyck NI, Kutsak OV.
Features of pathogenetic mechanisms of
the interaction of virusesand platelets in
patients with immune thrombocytopenia
(review of literature); 2020.

Chao CH, Wu WC, Lai YC, Tsai PJ, Perng
GC, Lin YS, Yeh TM. Dengue



Vishnu and Nusrin; Asian Hematol. Res. J., vol. 7, no. 3, pp. 137-147, 2024; Article no.AHRJ.121104

virus nonstructural protein 1
activates platelets via Toll-like receptor 4,
leading to thrombocytopenia  and
hemorrhage. PLoS  pathogens.  2019;
15(4):e1007625.

Available:https://doi.org/10.1371/journal.pp

50.

Banerjee A, Tripathi A, Duggal S, Banerjee
A, Vrati S. Dengue virus infection impedes
megakaryopoiesis in MEG-01 cells where
the virus envelope protein interacts with
the transcription factor TAL-1. Scientific
reports. 2020;10(1):19587.

at.1007625 Available:https://doi.org/10.1038/s41598-

020-76350-5

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/121104

147


https://www.sdiarticle5.com/review-history/121104

