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Abstract 

Introduction:  Dengue has become prevalent in over 100 nations across the WHO Regions. Asia bearing 

approximately 70% of the worldwide disease burden experiencing the most severe impact. Bangladesh, an endemic 

zone, witnessed its largest-ever dengue outbreak marked by atypical seasonality and a 0.5% case fatality rate. This 

study, aimed to investigate the clinical presentation, outcomes, frequency of warning signs and severe dengue and 

indicators of critical outcome in patients of end-stage renal disease (ESRD) undergoing maintenance hemodialysis 

(MHD)  

Methods: An observational study was conducted at Gonoshasthaya Nogor Hospital, Dhaka, Bangladesh, during the 

dengue outbreak from June to December 2023, included ESRD patients who had been taking MHD for at least 3 

months and were admitted to the hospital with dengue infection. Appropriate statistical tests were done. 

Results: 28 cases of dengue-infected ESRD patients on MHD were included in the study. 53.6% were male and 46.4 

% were females. Mean age was 41.18+14.003 years (minimum 18 years, maximum 74 years). The comorbidities 

were notable, hypertension (92.86%), diabetes mellitus (32.14%), ischaemic heart disease (10.71%) and 

glomerulonephritis (7.14%). Fever was the most common clinical feature (92.86%), then loose motion (46.42%), 

breathlessness (35.71%), vomiting (32.14%), and shock (32.14%). A significant proportion (75%) of patients 

presented with WHO-defined warning signs upon hospital admission. The mortality was 32.14%. In the univariate 

model altered consciousness, shock, leukocytosis (>12000/cmm), thrombocytopenia (<45000/cmm) and 

hypoalbuminaemia (<25gm/L) were the predictors of death. In the multiple regression model, by the Forward Wald 

method, only shock was found to be the independent predictor of death. It is important to highlight that 32.14% of 

dengue-infected ESRD patients developed severe dengue, and all of them died.  

Conclusion:  

The study highlights the vital importance of early recognition of warning signs in ESRD dialysis patients to prevent 

severe complications related to dengue. The high mortality rate emphasizes the urgent need for targeted interventions 

and careful management strategies within this high-risk population. 
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Introduction 

Dengue fever is a mosquito-borne disease that affects millions of people in 

tropical and subtropical regions annually. The World Health Organization 

(WHO) estimates that over 3.9 billion individuals residing in these areas are 

at risk of dengue infection. Dengue has become prevalent in over 100 nations 

across the WHO Regions. Asia bearing approximately 70% of the worldwide 

dengue burden experiencing the most severe impact. [1]  

While dengue is a known endemic disease in Bangladesh, the present 

upsurge in dengue cases is atypical due to its unusual seasonal onset and the 
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rapid rise, in contrast to last years. The Ministry of Health and Family 

Welfare of Bangladesh reported a total of 283593 laboratory-confirmed 

dengue cases and 1425 dengue related deaths from 1 January to 7 November 

2023, with a case fatality rate (CFR) of 0.5% this makes it the largest 

outbreak of dengue fever reported [2]. 

The spectrum of clinical manifestations associated with dengue is broad, 

ranging from no symptom and self-limiting illness to life-threatening forms 

of the disease. In 2009, the WHO reclassified dengue fever. The updated 

classification categorizes dengue into two main groups: non-severe and 

severe dengue (SD). Non-severe dengue is further subdivided into two types: 

dengue with warning signs and dengue without warning signs. Early 

recognition of severe dengue is of great importance for reducing dengue-

related mortality. [1,3].    

Several factors contribute to develop severe dengue. Though, secondary 

infection is a risk factor, distinguishing primary from secondary dengue 

infection early on is challenging, especially in endemic regions with limited 

medical setups. Comorbidities or pre-existing medical conditions, represent 

another significant predictor of severe dengue. Other than diabetes, 

hypertension, coronary artery disease, and chronic obstructive airway 

disease/bronchial asthma; renal insufficiency emerged as a substantial risk 

factor linked to heightened disease severity and increased mortality. Patients 

with chronic kidney disease (CKD) who are infected with dengue display 

unusual clinical manifestations, deteriorating renal function, and poorer 

clinical outcomes [4]. 

Aim of the study: This study aimed to identify predictors associated with 

clinical outcomes in dengue, with a particular focus on patients with end-

stage renal disease taking hemodialysis. By gaining a comprehensive 

understanding of these predictors, this research seeks to improve patient 

triage, enhance the quality of care, and ultimately reduce dengue-related 

mortality. 

Materials and methods 

This was an observational study conducted at a Gonoshasthaya Nogor 

hospital, Dhaka, Bangladesh from June to December 2023, a major outbreak 

of dengue occurred in Bangladesh during this period. All ESRD patients 

taking maintenance hemodialysis for at least three months, who were 

admitted to the hospital with dengue infection fulfilling the inclusion and 

exclusion criteria were enrolled in the study. Written informed consent was 

taken from all patients. The observational period started from the first day of 

admission and ended after discharge or death whichever came earlier. 

Patients aged less than 18 years were excluded from the study.  

Case definitions: A case of dengue fever was defined as a clinical illness 

with either positive NS1 antigen or positive IgM dengue antibody. Clinical 

features of dengue fever were defined as an acute febrile illness with two or 

more of the following: headache, myalgia, arthralgia/ bone pain (break-bone 

fever), rash, gastrointestinal (GIT) manifestations: nausea, vomiting, 

diarrhoea (seen in recent outbreaks), haemorrhagic manifestations (mild, 

unusual haemorrhage), leukopenia, thrombocytopenia and rising hematocrit. 

The warning signs include symptoms like abdominal pain or tenderness, 

persistent vomiting, clinical fluid accumulation, mucosal bleeding, lethargy 

or restlessness, liver enlargement greater than 2 cm, altered consciousness 

and an increase in hematocrit concurrent with a rapid decrease in platelet 

count. Severe dengue was defined as one of the following: 1) severe plasma 

leakage (shock/fluid accumulation with respiratory distress), 2) severe 

bleeding and 3) severe organ involvement (ALT/AST > 1000 I/U or CNS 

involvement or heart or other organ involvement). [5] 

Statistical analyses  

Fisher’s Exact test was used to compare baseline characteristics of dengue 

patients with and without warning signs. Binary logistic regression models 

were utilized to determine the risk factors associated with the development 

of severe dengue. Initially, univariate logistic regression analyses were 

conducted to calculate crude odds ratios (cORs) and their 95% confidence 

intervals (CIs). Subsequently, multivariate logistic regression was performed 

to adjust for potential confounders, with results presented as adjusted odds 

ratios (aORs) and corresponding 95% CIs.A p-value of less than 0.05 was 

regarded as statistically significant. All analyses were conducted using the 

Statistical Package for the Social Sciences for Windows (SPSS) version 25.0 

(SPSS Inc., Chicago, IL, USA). 

Results 

28 ESRD patients on maintenance hemodialysis were included in the study. 

The mean age was 41.18+14.003 years (minimum 18 years, maximum 74 

years). Most of the patients (16, 57.2%) were within the age group of 20-39 

years. 15 (53.6%) were males and 13 (46.4 %) were females. Common 

comorbidities were hypertension (26, 92.86%), diabetes mellitus (9, 

32.14%), ischaemic heart disease (3, 10.71%) and glomerulonephritis (2, 

7.14%) (Table 1) 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Table 1: Demographic characteristics and comorbidities of total study subjects (n=28) 

SD=standard deviation, HCV=hepatitis C virus, HBsAg (+) = hepatiitis B positive, SLE=systemic lupus erythematosus, TB=tuberculosis. 92.86% of cases 

had fever. Loose motion (46.4%), shock (32.1%), vomiting (31.2%), breathlessness (35.71%%), bleeding (21.4%), abdominal pain (14.3%) and altered 

consciousness (14.3%) were also observed frequently. 7.1% of patients had cough. (Figure 1)  

Characteristics   

Age (in years) mean+SD 41.18+14.003 

Male (n, %)    

Co-Morbidities (n, %) 53.6% 

Hypertension 26 (92.86%) 

Diabetes mellitus 9 (32.14%) 

Ischaemic heart disease 3 (10.71%) 

Glomerulonephritis 2 (7.14%) 

HCV (+) 2 (7.14%) 

HBs Ag (+) 1 (3.57%) 

SLE 1 (3.57%) 

Latent TB 1 (3.57%) 
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Figure 1: Clinical features observed in the study participants (n=28) *not mutually exclusive 

21 (75%) patients had warning signs. 9 (32.1%) cases had severe dengue. 

Patients with ischaemic heart disease, SLE and ≥2 comorbidities had a 

relatively higher frequency of presenting with warning signs. However, it 

was not statistically significant. Patients presenting with warning signs at 

presentation had a higher frequency of plasma leakage, severe dengue, 

respiratory failure and ICU admission, though not statistically significant. 

Patients with hypertension, SLE and multi-comorbidities had a higher 

frequency of developing severe dengue, although not statistically significant. 

Severe dengue cases had a higher frequency of ICU admission. Of the 28 

cases 9 (32.14%) patients died and 19 (67.86%) patients survived. (Figure 2) 

 
Figure 2: Final outcome of the study participants (n=28) 

Patients who died had a significantly higher frequency of altered level of consciousness (4, 44.4% vs 0), and shock (8, 88.88% vs 1, 5.3%). There were 

no significant differences regarding abdominal pain, bleeding and pleural effusion between the survivors and non-survivors. (Figure 3) 

 
Figure 3: Comparative clinical features of dead and discharged patients (n=28) 

 

Variables Dead (n=9) Discharged (n=19) p-value 

TWBC Mean±SD 13063.33±8072.51 4569.79±982.98 0.013a 

Lowest platelet count Median, IQR 40000(19500—90500) 75000 (51000—104000) 0.142 

Highest haematocrit Mean±SD  36.04±4.72 35.28±5.31 0.715 

Lowest haemoglobin Mean±SD 9.12±1.44 9.51±2.32 0.65 

Serum albumin Median, IQR 23.7 (18.65—44.5) 29 (29—30) <0.001b 

ALT Median, IQR 366 (174—1493.18) 457.35 (72—457.35) 0.629 

AST Median, IQR 267.5 (90.5—545) 267.5 (80—267.5) 0.468 

Table 2: Laboratory parameters of the study participants (n=28) 

TWBC= total white blood cell, SD=standard deviation, IQR=interquartile range, a=independent sample t-test, b=Mann-Whitney U-test 

death

discharged

44.44%

22.22%

44.40%
55.55%

88.88%

10.53%
21.05%

0.00%
15.79%

5.30%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Bleeding Abdominal 
Pain

Altered 
concious 

level 

Pleural 
effusion

Shock

Death Discharge
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The total count of WBC was higher in non-survivor (p-value 0.013). Serum albumin was significantly lower in non-survivors. (Table 2) 

 

 Univariate analyses Multivariate analyses 

Variables Death 

(n=9) 

Discharged 

(n=19) 

p-value aOR 95% CI p-

value 

Male (n, %) 4 (44.4) 11 (57.9) 0.689    

Age (in years) Median, IQR 38 (35—44) 35 (28—55) 0.562    

DM 3 (33.3) 5 (26.3) 1    

HTN 9 (100) 16 (84.2) 0.53    

IHD 0 3 (15.8) 0.53    

GN 0 2 (10.5) 1    

Altered consciousness 4 (44.4) 0 0.006    

Bleeding 4 (44.4) 2 (10.5) 0.64    

Shock  8 (88.9) 1 (5.3) <0.001 144 7.97—2602 0.001 

Pleural effusion 5 (55.6) 3 (15.8) 0.068    

WBC >12000/cmm 5 (55.6) 0 0.001    

Platelet count <45000/cmm 6 (66.7) 4 (21.1) 0.035    

Hypoalbuminaemia (<25 gm/L) 6 (66.7) 1 (5.3) 0.001    

Hepatitis (ALT/AST>300 IU/L) 7 (77.8) 12 (63.2) 0.67    

Table 3: Risk factors of death in dengue-infected CKD patients on MHD (n=28) Univariate analyses Multivariate analyses 

In the univariate model altered consciousness, shock, leukocytosis 

(>12000/cmm), thrombocytopenia (<45000/cmm) and hypoalbuminaemia 

(<25gm/L) were the predictors of death. In the multivariate regression model 

by Forward Wald method, only shock was found to be the independent 

predictor of death in dengue-infected CKD patients on MHD. 

Discussion:  

This study investigated how ESRD patients with dengue presented at 

hospitals, what was their outcomes and what was the frequency of 

developing warning signs and severe dengue, and what laboratory 

parameters predicted mortality.  

In our study, 57.2% of ESRD dialysis patients were between 20 and 39 years 

old, with a mean age of 41.18 ± 14.003 years. Similarly, a meta-analysis of 

47 studies reported a significantly younger overall average age for dengue 

cases at 30.8 ± 14.5 years [6]. Interestingly, while previous studies by Chen 

et al., Kuo et al., and Rowe et al. highlighted older age (>65 years) as a risk 

factor for severe dengue, our findings show a different pattern, with a notable 

57.2% of patients being in the younger age group [1,7,8].  

In our study, 92.8% of CKD patients had hypertension, 32.14% had diabetes 

mellitus, 7.14% had glomerulonephritis, and 7.14% had ischemic heart 

disease. Similarly, Lee et al. found that 71.9% of their patients had 

hypertension, with 50% having diabetes [9]. Chen et al. also reported 

cardiovascular diseases (63.3%) and diabetes (53.1%) as the most common 

comorbidities in their study [1].  

In the present study, the most common clinical features were fever (92.8%), 

loose motion (46.42%), shock (32.14%), bleeding (21.42%) altered 

conscious level (14.28%). Lee et al. also reported the three most common 

signs and symptoms were fever (76.6%), myalgia (26.6%), and altered 

consciousness (23.4%) [9]. 

In our study, 21 out of our 28 patients had WHO recommended warning 

signs.  Common warning signs identified in ESRD dengue infected patients 

were breathlessness (35.71%), vomiting (32.14%), bleeding (21.42%), 

pleural effusion (21.42%), and abdominal pain (14.28%). Other research had 

similarly found vomiting to be a frequently reported symptom in dengue 

cases, with prevalence rates ranging from 36.1% to 55.9%, while abdominal 

pain has been noted in 32.1% to 52.9% of patients [1,10,11]. Brkovic et al. 

reported that abdominal pain occurs in 9.3% to 18% of cases, and Asgari et 

al. documented vomiting in 11.7% of patients [12,13]. These clinical features 

often mimic those of uremia, making diagnosis of warning signs more 

challenging. Moreover, important diagnostic markers such as 

hemoconcentration, pleural effusions, and hypoalbuminemia—critical for 

identifying Dengue hemorrhagic fever—may easily be overlooked when  

uremia is present [14]. Patients with multiple co-morbidities presentated with 

warning sign which were statistically significant. Warning signs at  

presentation had more complications such as plasma leakage, severe dengue, 

respiratory failure and ICU admission. This emphasizes the critical role of 

early recognition and monitoring of warning signs in ESRD dengue patients 

to mitigate the risk of severe dengue-related complications. 

Among the ESRD dialysis patients 32.14% was detected with severe dengue. 

This percentage is significantly higher compared to the general population, 

where the occurrence ranges from 4.7% to 16.5% [15,16,17].  

Chen et al also reported that 36.7% of CKD patients in their study developed 

severe dengue [1]. The higher frequency may be due to complex 

pathophysiology related to ESRD. Due to Dengue, vessels become leaky 

causing plasma leakage and low blood pressure. According to WHO 

guidelines, the recommended fluid resuscitation for preventing severe 

dengue is not suitable for patients with ESRD, as their inability to produce 

urine (anuria) puts them at risk of developing volume overload and 

pulmonary edema. Also, this group of patients experience intradialytic 

hypotension as a result of decreased intravascular volume. Bleeding is one 

of the serious complications of dengue, which occurs due to 

thrombocytopenia and coagulation disorder. Patients with ESRD have an 

inherent risk of bleeding due to platelet dysfunction and the routine use of 

heparin during hemodialysis. [18,19,20].  

In the present study, univariate analysis revealed significant differences in 

laboratory findings between patients who were discharged and those who 

died. However, multivariable analysis identified only an elevated white 

blood cell count at initial presentation (median: 7.3 × 10⁹ cells/L) as an 

independent predictor of poor outcomes. Although leukopenia (median: 4.0 

× 10⁹ cells/L) is a common feature in dengue, with leukocyte counts typically 

reaching their lowest point between the 4th and 6th day after onset of 

symptoms, patients who died presented earlier (median: 3 days after 

symptom onset). During hospitalization, most of these patients developed 

leukocytosis (median: 13.9 × 10⁹ cells/L). Additionally, our study found that 

the majority of deceased patients were already in critical condition, such as 

presenting with shock, at the time of hospital admission. Therefore, prompt 

assessment and optimal supportive management are essential for these 

patients. Multivariate analysis identified leukocytosis, altered consciousness 

and pulmonary edema, as independent predictors of mortality among 

hospitalized ESRD patients with dengue infection. Additionally, Lee et al, 

revealed both severe hepatitis and leukocytosis and were independently 
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associated with an increased risk of death within the first 7 days of illness 

onset.[9].  

In our study, the mortality was 32%. Chen et al. reported an in-hospital 

mortality rate of 8.2% among ESRD patients, while Jabin et al. documented 

a rate of 20% [1,14] Furthermore, other research has indicated that patients 

with advanced renal dysfunction face an increased risk of mortality [21].  

Limitations: This study has several limitations. First, the sample size 

was relatively small, which may limit the generalizability of the findings. 

Additionally, we did not conduct long-term follow-up after patient 

discharge, resulting in a lack of data on ongoing health outcomes and 

potential long-term effects. These limitations suggest that future studies 

should aim for larger sample sizes and implement comprehensive follow-up 

protocols to provide a more robust analysis of the outcomes over an extended 

period. 
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