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Abstract 
Introduction: The pattern of bleeding tendencies in dengue and its corellation with platelet count and other factors requires clarification. 

Methodology: A retrospective study on bleeding tendencies in adults with dengue and platelet counts of less than 100,000 per mm3 was 

conducted. Factors associated with bleeding were analyzed. The study cohort were grouped as dengue with severe thrombocytopenia when 

platelet count was < 50,000/mm3 and as dengue with moderate thrombocytopenia if platelet count was 50,000–100,000/mm3  

Results: A total of 638 patients formed the study cohort. A 24.1% prevalence of bleeding tendencies was observed. Prior anti-platelet drug 

intake, platelet count of < 70,000/mm3, international normalized ratio > 2.0, and partial thromboplastin time > 60 seconds were associated 

with bleeding. Esophagogastroduodenoscopy was found to identify structural gastroduodenal lesions when dengue was complicated by 

hematemesis or melena.  

Conclusions: The results of this study suggest that bleeding complications in dengue can occur at platelet counts of up to 70,000/mm3, and 

that prior anti-platelet drug intake increases bleeding risk. Evaluation of hematemesis or melena in dengue with 

esophagogastroduodenoscopy is beneficial.  
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Introduction 
Dengue disease has a global incidence of 50–100 

million cases annually and occurs among 30%–54.7% 

of the global population, spread over 128 countries 

whose inhabitants are at risk of acquiring the illness 

[1,2]. Though clear estimates of dengue are not 

available from India on account of poor reporting, it 

appears that dengue cases are on the rise. The Ministry 

of Health and Family Welfare reported a doubling of 

dengue cases in India in 2008 (n = 12,419) compared 

to 2007 (n = 5,534) [3]. Thrombocytopenia of varying 

severity is a consistent laboratory parameter in patients 

with dengue disease [4]. Bleeding tendencies in 

dengue are attributable to low platelet count, platelet 

dysfunction, activation of platelets, cytokines, vascular 

fragility, and coagulopathy [5,6]. The absolute platelet 

count that correlates with the occurrence of external or 

internal bleeding in dengue is not clear. Clinical 

studies on dengue among children and adults indicate 

a correlation between spontaneous bleeding and 

platelet count < 50,000/mm
3 

[7-10]. Our prior 

observation concurred with this cut-off for platelet 

count that relates to hemorrhagic manifestations in 

dengue [11]. These studies have often combined 

observations on bleeding tendencies in dengue illness 

across the entire platelet range below 100,000/mm
3
 

and have occasionally categorized them into small 

subgroups (lower or higher range platelet count). 

Though reports have indicated the occurrence of 

bleeding tendencies at platelet counts between 50,000 

and 100,000/mm
3
, there is no systematic observation 

on bleeding tendencies in this platelet range. A small 

number of studies observed no relation between 

bleeding and platelet count in dengue, but their 

conclusions are less convincing because they had very 

small sample sizes; furthermore, the spectrum of 

bleeding tendencies observed were not representative 

of those seen in clinical practice and lacked many 

clinical variables on analysis [12,13]. Furthermore, the 

information on absolute platelet count at the time of 

internal bleeding, duration of bleeding, severity of 

coexistent defect in coagulation pathway, medication 

factors, and patient factors are far from complete in 

most published reports. In the absence of a consensus 

on grading severity of thrombocytopenia in dengue, 

we defined a platelet count of 50,000 to 100,000/mm
3
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as moderate thrombocytopenia and a platelet count of 

less than 50,000/mm
3
 as severe thrombocytopenia and 

designed this study to observe the prevalence of 

bleeding tendencies in this entire range of platelet 

count, to identify if an absolute platelet level correlates 

with the occurrence of external or internal bleeding, 

and to assess factors co-existing with 

thrombocytopenia that could increase bleeding risk. 

 

Methodology 
Study design and participants 

This was a retrospective study of patients 

hospitalized with a diagnosis of dengue disease 

between June 2010 and May 2013 at a tertiary care 

teaching hospital of Sri Ramachandra University 

located in Chennai, a metropolitan city in southern 

India. The study was approved by the institutional 

ethics committee. Medical records were perused by 

one of the study investigators to identify records of 

participants satisfying the 2009 World Health 

Organization (WHO)’s evaluation classification for 

dengue along with positive serology for acute dengue 

infection using an IgM and IgG capture enzyme-linked 

immunosorbent assay (ELISA) kit (Panbio, Brisbane, 

Australia) [14]. The subjects for the present study 

were required to be ≥ 18 years of age, to satisfy WHO 

criteria for dengue, and to have no co-infections. 

 

Data collection 

Data were collected by manual perusal of records 

and were documented in a structured data collection 

sheet. The following information was recorded: age; 

gender; duration of hospitalization; place of 

hospitalization (ward or intensive care); symptoms of 

bleeding tendencies prior and during hospital 

admission; signs of cutaneous and mucosal bleeding 

tendencies; hemodynamic assessment; medications in 

nurse reconciliation form, especially anti-platelets 

drugs such as aspirin or clopidogrel and non-steroidal 

anti-inflammatory drug (NSAID); prior medical co-

morbidities; investigations on the day of 

hospitalization and during hospital stay (complete 

blood count, prothrombin time, partial thromboplastin 

time, serum creatinine, liver function tests, chest X-

ray, sonography of abdomen), and relevant 

investigations on the day of bleeding which included 

platelet count, international normalized ratio (INR) 

and partial thromboplastin time (PTT); investigations 

related to evaluation of possible dual infection (blood 

culture, urine culture, tests for malaria, scrub typhus, 

and leptospirosis); course of bleeding tendencies that 

were present on hospital admission and those which 

occurred after admission; investigations done to 

evaluate source of internal bleeding; blood products 

administered; medications received during 

hospitalization; and final outcome. Participants were 

classified as dengue ± warning signs and severe 

dengue based on WHO guidelines [14]. Patients were 

further divided into two groups, based on severity of 

thrombocytopenia, as dengue with severe 

thrombocytopenia (DST) with a platelet count of < 

50,000/mm
3
, and dengue with moderate 

thrombocytopenia (DMT) with a platelet count of 

50,000 to 100,000/mm
3
. Platelet count on admission 

among participants who presented with bleeding at 

initial hospitalization and platelet count on the day of 

bleeding (before administration of blood products) 

among participants who developed bleeding after 

hospitalization was defined as peri-bleeding platelet 

count. Prior anti-platelet drug intake was defined as 

documented chronic intake of aspirin or clopidogrel on 

the nurse reconciliation form. 

 

Statistical analysis 

Continuous variables were expressed as mean ± 

standard deviation, and discrete variables were 

expressed as number (%). Association between 

bleeding risk and patient factors (age > 60 years, 

presence of prior chronic medical illness, chronic anti-

platelet drug intake, recent NSAID intake, peri-

bleeding platelet count, and coagulation parameters of 

varying ranges) were analyzed by univariate analysis; 

those which had a p value  < 0.2 were analyzed by 

multiple logistic regression, which determined the 

possible cut-off for platelet count, INR, and PTT 

associated with bleeding using sensitivity analysis, and 

were adjusted for influence of individual variables. 

Analysis was done for the entire study cohort (both 

DST and DMT groups), and for the DMT group 

separately, following the mentioned plan. A p value < 

0.05 was considered to be statistically significant. 

Analysis was done with SPSS version 19.1. 

 

Results 
A total of 638 patients satisfied the study criteria 

and were included in the analysis. Fifty-two 

participants who had co-infections were excluded. 

Baseline and laboratory characteristics of DST (n = 

246) and DMT (n = 392) patients are shown in Table 

1. Thirty-two patients had platelet counts of less than 

20,000/mm
3
. Four hundred and ninety-two patients 

were 35 years of age or younger. Forty were over 60 

years of age.  
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Table 1. Baseline and laboratory characteristics of study participants 

Variable 

DMT 

(n = 392) 

No. (%)* or mean ± SD 

DST 

(n = 246) 

No. (%)* or mean ± SD 

Overall 

(n = 638) 

No. (%) *or mean ± SD 

Dengue ± warning signs 352 (90) 158 (64) 510 (80) 

Severe dengue 40 (10) 88 (36) 128 (20) 

Gender    

Male 206 (53) 152 (62) 358 (56) 

Female 186 (47) 94 (38) 280 (44) 

Age in years 32 ± 11 26 ± 8 29 ± 10 

Pre-existing chronic medical illness 62 (16) 21 (9) 83 (13) 

Chronic medication intake    

a) anti-platelet agent 20 (5) 18 (7) 38 (6) 

b) oral hypoglycemic 18 (5) 8 (3) 26 (4) 

c) anti-hypertensives 16 (4) 11 (4) 27 (4) 

d) others 18 (5) - 18 (3) 

Hb% gm/dL 13 ± 2.5 14.5 ± 2.1 14.2 ± 2.4 

Total WBC count per mm3 6,800 ± 4,150 5,600 ± 2,600 6,300 ± 2,900 

Platelet count per mm3 68,000 ± 16,600 36,000 ± 12,200 46,200 ± 28,100 

INR 1.21 ± 0.43 1.8 ± 0.32 1.42 ± 0.36 

PTT seconds 38 ± 12 42 ± 8 41 ± 10 

Serum creatinine mg/dL 0.76 ± 0.34 1.1 ± 0.2 0.9 ± 0.36 

Total bilirubin  mg/dL 0.96 ± 0.31 0.88 ± 0.28 0.94 ± 26 

AST IU/L 124 ± 68 240 ± 62 162 ± 56 

ALT IU/L 92 ± 60 128 ± 44 108 ± 32 

SAP IU/L 140 ± 36 156 ± 22 148 ± 26 

Albumin g/dL 4.2 ± 0.6 3.8 ± 0.4 4.1 ± 0.7 

Globulin g/dL 3.4 ± 0.8 3.1 ± 0.9 3.2 ± 0.8 

*Percentage rounded to nearest whole number 
DMT: dengue with moderate thrombocytopenia; DST: dengue with severe thrombocytopenia; WBC: white blood cell; INR: international normalized ratio; 

PTT: partial thromboplastin time; AST: aspartate transaminase; ALT: alanine transaminase; SAP: serum alkaline phosphatase 

 

 

 

Table 2. Pattern of bleeding tendencies with corresponding mean platelet count 

Pattern of bleeding tendency 

DMT 

(n = 56) 

DST 

(n = 98) 

Overall 

(n = 154) 

N 

Platelet 

count 

mm3 

N 

Platelet 

count 

mm3 

N 

Platelet 

count 

mm3 

Ecchymosis 04 72,000 14 32,000 18 52,000 

Gingival bleed 06 68,200 12 38,200 18 49,000 

Buccal mucosal bleed - - 04 22,100 04 22,100 

Conjuctival bleed 04 58,200 08 24,000 12 36,800 

Melena 22 63,000 11 42,000 33 53,100 

Hematemesis 04 56,000 08 36,200 12 48,100 

Hematochezia 02 62,000 04 40,100 06 54,700 

Hematuria 04 58,200 08 23,200 12 39,000 

Menstrual bleed 06 62,000 08 38,700 14 53,600 

Hemoptysis  or endotracheal bleed 02 78,000 06 32,000 08 43,100 

Intracranial bleed - - 01 18,000 01 18,000 

Multiple sites 02 56,800 14 21,100 16 40,100 
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The prior chronic medical illnesses (CMIs) present in 

83 participants included diabetes mellitus (n = 30), 

hypertension (n = 30), chronic kidney disease (n = 16), 

coronary artery disease (n = 16), bronchial asthma (n = 

12), chronic obstructive pulmonary disease (n = 8), 

and others (n = 6). Fifty-five of the patients were 

hospitalized in wards, 66 in observation units, and 22 

in the intensive care unit. Four hundred seventy-two 

patients received outpatient medical consultation prior 

to hospitalization and had taken NSAIDs (n = 58), 

antibiotics (n = 242), or acid suppressants (n = 174). 

Chest X-rays were normal in 502 patients, and 136 had 

features of mild pleural effusion. Sonography was 

done for 502 patients and was normal in 252, while it 

showed either altered gall bladder echoes or serositis 

(n = 164) or both (n = 86) in the other 250 patients.  

One hundred fifty-four patients had bleeding 

tendencies, of which 121 had features of bleeding on 

admission, and 33 developed new onset bleeding after 

hospitalization. One hundred thirty-eight had bleeding 

at a single organ location. Table 2 shows patterns of 

bleeding tendencies and corresponding platelet counts 

observed in the study cohort. Platelet counts at the 

time of bleeding tendency were 41,300 ± 18,100/mm
3
, 

INR  was 1.3 ± 0.84, and PTT was 48 ± 18 seconds. 

Timing of bleeding during the course of illness was as 

follows: day 4 (n = 12), day 5 (n = 21), day 6 (n = 22), 

day 7 (n = 46), day 8 (n = 41), day 9 (n = 6), and day 

10 (n = 6). Twelve of 58 participants with recent 

NSAID intake had bleeding (six with gingival 

bleeding, two with hematemesis, two with 

ecchymosis, and two with melena). Twenty-four of 38 

participants on chronic anti-platelet drug intake had 

bleeding (eight with melena, four with hematemesis, 

two with hematuria, one with hematochezia, four with 

ecchymosis, and five with gingival bleeding). Twenty-

four of 33 patients with melena underwent 

esophagogastroduodenoscopy (EGD), which showed 

diffuse erythematous gastric mucosa (n = 12), gastric 

ulcer with evidence of recent bleed (n = 7), duodenal 

ulcer with evidence of recent bleed (n = 3), gastric 

carcinoma (n = 1), and normal findings (n = 1). All 12 

patients who had hematemesis underwent EGD, which 

showed features of erosive gastropathy (n = 10) and 

gastric ulcers (n = 2). Since active ulcer bleeding was 

not found during endoscopy, no intervention (such as 

clipping) was done. Gingival, gastrointestinal, 

genitourinary bleeding, and hemoptysis lasted for a 

mean of three days (range, one to five days). Four 

patients with hematemesis (mean platelet count of 

22,000/mm
3
) and one each with hematuria (platelet 

count of 24,200/mm
3
) and menorrhagia (platelet count 

of 19,800/mm
3
) received whole blood transfusions 

since bleeding persisted beyond 24 hours and the 

volume of blood loss warranted replacement. Bleeding 

tendencies did not result in hemodynamic 

compromise. Chest X-rays were normal in patients 

who suffered hemoptysis. No progression of 

ecchymosis (n = 18) was observed. Evaluation for 

hematuria and increased menstrual bleed was not 

done. Ninety-six patients received platelet 

concentrates (median, two; range, one to eight), and 12 

received one unit of single donor platelets. Seventy-

two of 108 participants who were transfused with 

platelet products had an increase in platelet count 

(23,000 ± 8,000/mm
3
), 34 had no increase, and two 

had marginal (8,000–10,000/mm
3
) falls in platelet 

count. Mean hospital stay was 6.5 days (range, 2 to 16 

days). Patients with bleeding at admission or after 

hospitalization were observed for a minimum of three 

days. Eighteen patients, all in the DST group, expired. 

None of the expired patients had persistent bleeding at 

Table 3. Risk factors for bleeding among study participants 

Variable Odds ratio 
95%  Confidence interval 

P value 
Lower Upper 

Entire cohort     

Prior anti-platelet intake 2.62 1.31 3.95 0.003 

NSAID intake 0.86 0.51 0.97 0.37 

Platelet < 70,000/mm3 1.62 1.08 2.86 0.002 

INR > 2.0 1.86 1.11 2.36 0.021 

PTT > 60 seconds 1.61 0.92 2.17 0.031 

DMT group     

Prior anti-platelet drug intake 2.08 1.21 3.16 0.005 

NSAID intake 0.86 0.57 1.52 0.17 

Platelet < 70,000/mm3 1.92 1.12 2.86 0.007 

INR > 1.5 0.78 0.47 1.32 0.17 

PTT > 60 seconds 0.87 0.59 0.91 0.23 

NSAID: non-steroidal anti-inflammatory drug 
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the time of death. 

Univariate analysis of the whole cohort identified 

prior anti-platelet drug use (p = 0.007), peri-bleeding 

platelet count of less than 70,000/mm
3
 (p = 0.02), INR 

> 2.0 (p = 0.03), and  PTT > 60 seconds (p = 0.01) to 

be significantly associated with bleeding tendency, 

while age > 60 years (p = 0.28), gender (p = 0.43), 

presence of prior chronic medical illness (p = 0.24), 

and recent NSAID use (p = 0.21) were not associated 

with bleeding. However, multiple logistic regression, 

which adjusted for possible similar linear effects of 

independent variables on bleeding, identified prior 

anti-platelet drug intake (p = 0.003), peri-bleeding 

platelet count of less than 70,000/mm
3
 (p = 0.002), 

INR > 2.0 (p = 0.021), and PTT > 60 seconds (p = 

0.031) as significant factors associated with bleeding 

tendency (Table 3). 

Univariate analysis of the DMT group identified 

prior anti-platelet drug use (p = 0.004) and peri-

bleeding platelet count of less than 70,000/mm
3
 (p = 

0.017) to be significantly associated with bleeding 

tendency, while age > 60 years (p = 0.36), gender (p = 

0.57), presence of prior chronic medical illness (p = 

0.26), recent NSAID use (p = 0.19), INR > 1.5 (p = 

0.18), and PTT > 60 seconds (p = 0.14) were not 

associated with bleeding. Multiple logistic regression 

identified prior anti-platelet drug intake (p = 0.005) 

and peri-bleeding platelet count of less than 

70,000/mm
3
 (p = 0.007) as the significant factors 

associated with bleeding tendency (Table 3). 

 

Discussion 
The present study observed a 24.1% overall 

prevalence of bleeding tendencies in patients with 

dengue disease (39.8% in DST and 14.2% in DMT). 

Seventy-four percent of bleeding tendencies occurred 

between day 6 and day 8 of dengue illness. 

Gastrointestinal bleeding (33.1%) was as common as 

muco-cutaneous bleeding (33.7%), which could be due 

to higher prevalence of asymptomatic gastroduodenal 

lesions in our study cohort. Prior anti-platelet drug 

intake, platelet count of < 70,000/mm
3
, INR > 2.0, and 

PTT > 60 seconds were significantly associated with 

the occurrence of bleeding. Risk of bleeding 

attributable to prior anti-platelet drug intake and 

platelet count of < 70,000/mm
3
 persisted in the DMT 

group. These observations indicate that a platelet count 

of < 70,000/mm
3
 is associated with bleeding 

independent of other factors. This finding differs from 

previous studies that observed that bleeding tendencies 

in dengue often correlate with a platelet count of < 

50,000/mm
3
 [7-10]. However, except for one study 

that had a similar research aim to ours of correlating 

thrombocytopenia with bleeding, other studies made 

the observation as part of a larger objective and hence 

did not document platelet count and coagulation 

parameters at the time of bleeding [7-10]. The 

spectrum of bleeding tendencies observed in our study 

was wide, unlike in previous studies where 

genitourinary or upper gastrointestinal bleed was not 

observed in the entire study cohort [12,15]. Our 

practice of simultaneous testing of platelet count and 

coagulation profile (INR and PTT) at the time of 

bleeding enabled us to appreciate the causal 

association of thrombocytopenia and severity of 

coagulopathy with bleeding tendencies.  

In this study, asymptomatic structural 

gastroduodenal lesions (n = 13) were uncovered by 

dengue illness as a result of evaluation for melena (n = 

11) or hematemesis (n = 2). The identification of 

gastroduodenal lesions in the DMT group resulted 

from clinicians’ judgments that moderate 

thrombocytopenia may not result in melena or 

hematemesis in the absence of prior gastroduodenal 

lesions. It may be observed that this practice of 

evaluation was not followed for 9 of 33 patients with 

melena, indicating variation in clinical practice. 

Furthermore, patients who also had genitourinary 

bleed did not undergo further evaluation for possible 

pre-existing organ pathology. In patients with normal 

platelet counts and coagulation profiles, upper 

gastrointestinal endoscopy is considered to be a 

standard of care in the evaluation of melena or 

hematemesis. Current guidelines on dengue do not 

discuss the need for such evaluation, and the present 

study can form the basis for scientific enquiry into this 

topic.    

Prior anti-platelet drug intake and not recent 

NSAID intake resulted in bleeding tendencies; this 

correlation reached statistical significance in our 

study. Chronic intake of anti-platelet drugs or NSAIDs 

are associated with high risk of upper gastrointestinal 

bleeding [16]. The bleeding risk with short-term 

exposure to these medications, however, appears to be 

low [16]. Though the observations in this study are in 

concurrence with the literature on bleeding risk in 

patients on chronic anti-platelet medication and 

patients using NSAIDs short term, the inference does 

not imply that short-term exposure to NSAIDs is safe 

in dengue illness complicated by thrombocytopenia. 

Our retrospective study design calls for a prospective 

observation of the effects of short-term NSAID 

exposure on dengue. 
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Conclusions 
The results of our study revealed that internal 

bleeding tendencies can occur in dengue illness 

associated independently with platelet counts of less 

than 70,000/mm
3 

and that prior anti-platelet drug 

intake increases bleeding risk. When upper gastro-

intestinal bleeding is associated with dengue, 

evaluation with EGD is beneficial in detecting prior 

asymptomatic gastroduodenal lesions. A prospective 

study to identify clinical predictors of structural 

lesions in EGD among dengue patients with 

gastrointestinal bleeding will give more clarity on the 

topic. Further data is required to determine the benefits 

of evaluating hematuria, menorrhagia, and hemoptysis 

in this setting. 
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