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INTRODUCTION

	 Approximately 3.6 billion people residing in 
the tropics and subtropics are affected by Dengue 
Infection.1 This rapidly increasing arthropod-borne 
disease has four serotypes (DENV-1, DENV-2, 
DENV-3 and DENV-4). The spectrum of illness 
ranges from a mild self-limiting illness to dengue 
fever (DF), in severe cases, dengue hemorrhagic fever 
(DHF) and dengue shock syndrome (DSS).2 Annually 
24000 deaths have been attributed to Dengue with 
continuous surge in numbers each successive year.3
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ABSTRACT
Background and Objective: Dengue infection has evolved into an epidemic during last few years in 
Pakistan and has been associated with poor outcomes. Literature with respect to mortality risk factors in 
Dengue infection is not sufficient. This compelled us to conduct this study to find out major contributory 
factors to death in patients with dengue viral infection at one of Asia’s ancient hospital setting with an aim 
to recognize complications at earliest and improve case management in future.
Methods: A retrospective observational study of 95 adult dengue deaths was performed at Mayo Hospital 
Lahore from July 1st 2011 to 31st December 2011 during a major dengue epidemic. Patients who tested 
positive by dengue IgM in the presence of acute fever fulfilling the World Health Organization criteria for 
Dengue Fever, Dengue Hemorrhagic Fever or Dengue Shock Syndrome and died within same setting, were 
included. Data regarding demographic profile, clinical and laboratory parameters along with treatment 
details were obtained and analysed. All records examined were anonymized.
Results: Median age was 36 years (range13-80 years) among 95 deaths due to Dengue. Male gender 
comprised 60 (63.1%). Co-morbidities existed in 74 (77.9%) with hypertension in 21 (22.1%) diabetes in 
11 (11.58%), liver disease in 9 (9.47%) and ischemic heart disease in 8(8.4%) cases. Patients presented at 
second day of fever for admission (range 1-8 days) and death occurred at a median of 4 days (range 30 
minutes to 23 days). Hospital stay was for less than a week for seventy nine (83.2%) patients and 16 (16.8%) 
were admitted for more than 7 days. Critical care was required in 67(71%). Severe hepatitis occurred in 
41 (43.1%), acute renal impairment occurred in 32 (33.7%) and disseminated intravascular coagulation in 
16 (16.8%). Deaths were due to prolonged shock 49 (51.5%) fluid overload 46 (48.4%) and massive bleeding 
18(19%) leading to organ failure.
Conclusion: Decompensated shock complicated by either massive plasma leakage, frank bleeding, multi 
organ failure or deranged clotting profile results in enhanced mortality in Dengue infection. Co-morbidities 
especially Diabetes are poor prognostic factors in predicting Dengue mortality.
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	 Dengue infection epidemics are on rise in the 
South East Asian belt. India, Pakistan and Sri Lanka 
have greater chunk of people suffering from this 
infection.3 A recent study done in a tertiary care 
setting showed that there is a rise in number of 
DHF and DSS cases in Pakistan.4

	 Primary prevention of dengue through vector 
control activities has not been able to achieve 
desired results yet.5 Currently there is no anti-viral 
treatment to treat Dengue. However, recently a 
vaccine has been launched to prevent dengue with 
variable protection rate against different subtypes.
	 Improvisation in clinical management in last few 
years has been able to effectively reduce mortality 
from figures as high as 20% to less than 1%.6 Several 
factors have been affiliated to Dengue infection as 
poor prognostic markers. Various studies done in 
Africa5, Australia, America, South Asia.7,8 have doc-
umented risk factors that lead to poor prognosis. El-
derly people are more prone to have severe form of 
illness as reported in study done in Taiwan.9 Anoth-
er study conducted in Cuba documented that DF 
and DHF has increase mortality rates in extremes of 
ages.10 A study done in Singapore showed that den-
gue infection in presence of chronic illness such as 
chronic renal failure or chronic pulmonary obstruc-
tive disease were likely to have poor outcome.11 
Secondary bacteremia was also associated with 
high mortality rates as per study done in Taiwan9. 
Upper GI bleed12, thrombocytopenia and leukocy-
tosis.13 and tachycardia on admission.14 are among 
the important mortality indicators.
	 Recently dengue infection has unfolded into 
an epidemic in Pakistan as reported in different 
studies. Our physicians faced a great challenge to 
tackle this large pool of patients in 2011 and led to 
high case fatality rate. We therefore conducted this 
study to find out major contributory factors to death 
in patients with dengue infection at a tertiary care 
center with an aim to improve case management in 
future.

METHODS

	 We performed retrospective observational study 
of 95 adult dengue deaths at Mayo hospital Lahore 
from 1st July 2011 to 31st December 2011 during 
a major dengue epidemic. Mortality records were 
scrutinized and cases with positive dengue serology 
were identified. Patients who tested positive by 
dengue IgM (ELISA) in the presence of acute fever 
fulfilling the WHO SEARO criteria for DF DHF or 
DSS, and died within the same hospital admission, 
were included.

	 Patients’ demographic profile, epidemiological, 
serial clinical, laboratory and radiological record 
was obtained. Existing co-morbidities and 
treatment details along with disease outcome of the 
cases were recorded. The duration of acute illness 
was calculated by noting date of onset of fever to 
date of discharge from hospital. Ethical approval 
was procured for the study from the Institutional 
Review Board (IRB) of the hospital. All records 
examined were anonymized. According to WHO 
guidelines DF clinically required the presence of 
fever and two or more of clinical signs or symptoms 
including headache, retro-orbital pain, myalgia, 
arthralgia, rash, hemorrhagic manifestations and 
leukopenia; DHF was labelled if DF patients had 
thrombocytopenia ≤100 ×10^9/L, any bleeding, and 
plasma leakage manifesting as either hematocrit 
change of ≥20%, fluid accumulation detected 
clinically or radiologically in the form of pleural 
effusion or ascites. DSS required signs of circulatory 
failure in patients with DHF. These include rapid 
and weak pulse with narrow pulse pressure <20 
mmHg, or hypotension for age. Severe hepatitis 
was labelled when serum alanine or aspartate 
transaminase were ≥300 units/L.
	 Acute renal impairment was defined as serum 
creatinine > 2 times upper limit of normal. Shock 
was labelled when there was tachycardia, weak 
or undetectable pulse, narrow pulse pressure ≤20 
mmHg, or systolic blood pressure <90 mmHg or 
unrecordable blood pressure. Markers of shock also 
included cold and clammy extremities and capillary 
refill time > 2 seconds. Fluid overload was labelled 
when there was free fluid in the body confirmed 
on clinical examination or radiological evidence. 
Severe bleeding was defined blood loss manifesting 
as hematemesis, melena, menorrhagia and bleeding 
per rectum requiring blood transfusion of packed 
red blood cells. Disseminated intravascular 
coagulation (DIC) was diagnosed where there 
was prolongation of prothrombin time (PT) and 
activated partial thromboplastin time (APTT) in 
addition to thrombocytopenia in a dengue patient.

RESULTS

	 Ninety five adult dengue deaths were reported, 
of which median age turned out to be 36 years 
(range 13-80 years). Sixty were male (63.1%). Co-
morbidities existed in 74 (77.9%) with hypertension, 
diabetes, liver disease and ischemic heart disease 
(IHD) topping the order. Table-I Other minor 
illnesses were reported in 25(26.3%) patients. 
Patients presented for admission at a median of two 
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days (range 1-8 days) from first day of appearance 
of fever and death occurred at a median of four days 
(range 30 minutes to 23 days). Seventy nine (83.2%) 
patients were hospitalized for less than a week and 
16 (16.8%) were admitted for more than seven days. 
Intensive care admission was required in 67(71%). 
Severe hepatitis occurred in 41 (43.1%), acute renal 
impairment occurred in 32 (33.7%) and DIC in 16 
(16.8%). Two patients were offered dialysis support 
while mechanical ventilation was done in 23 (24.2) 
and inotropic support was given in 24 (25.3%). 
Blood and blood components were transfused in 80 
(84.2%) patients out of which 45 (47.4%) received 
whole blood. Platelet transfusions were given in 
21 (22.1%) patients while 7 (7.5%) patients received 
packed red cells. FFP were given in 7 (7.3%) patients. 
Deaths were due to prolonged shock 49 (51.5%) 
fluid overload 46 (48.4%) and massive bleeding 18 
(19%) leading to organ failure. Dengue was stated 
as primary cause of death in 21 subjects and 74 
deaths were labelled as dengue with co-morbidities. 
Autopsy was not performed in any of these cases.

DISCUSSION

	 Dengue was first time reported in Pakistan in 
1994.15 Since then dengue virus has become endemic 
in Pakistan with small yearly outbreaks in different 
regions of the country. As per provincial health 
department data 12,682 patients were admitted 
in hospitals all over Punjab during a period of six 
months July-Dec 2011. Out of these there were 
350 reported deaths in the whole Province. Major 
patient load was borne by Mayo Hospital Lahore, 
largest tertiary care hospital of the Province with 
6,115 admitted cases and 95 reported deaths.
	 Case review of Mayo Hospital record showed 
that there were majority of adult male patients. This 
male preponderance, especially in Asian countries, 
is in agreement with other studies conducted in 
Philippines and Singapore.16-18 It may be explained 
due to more outdoor exposure among adult males. 
Contrasting results are seen in studies conducted in 
South America where either female proportion is 
predominant or equal to males.19 Since the data col-
lected and interpreted is taken from hospital setting 
so it is liable to certain limitations threaded to sur-

veillance data such as underreporting, misreporting 
and reporting biases. Due to existence of subclinical 
spectrum of Dengue Infection most of the cases do 
not present to Health care facilities hence, report-
ing bias results. Similarly, if adult males show up in 
hospitals seeking medical care more than females 
then false male preponderance may result even in 
the absence of gender difference in reality.20 
	 In our study, 77.9% patients had co-morbidities. 
This observation is similar to other studies reporting 
large number of co morbidities in dengue deaths in 
America and Africa.21 In our data Diabetes mellitus 
remained the most important comorbid disease. 

Sudden disequilibrium in comorbid diseases play 
equal or more part in deaths related to Dengue.
	 Most of the admissions were done at day two 
of illness. Some of the patients who presented in 
critical phase of disease deteriorated rapidly and 
four patients died within 24 hours of admission. Our 
observation is in line with an earlier study published 
from Singapore. In this study seven deaths were 
reported with mean period of illness prior to 
hospitalization of 4.8 days.14 Presenting to hospital 
late in course of illness increases the likelihood of 
mortality in Dengue Infection.22

	 Most common cause of death reported in 
our study was prolonged shock. Hypotension 
secondary to shock, altered sensorium and seizures 
have previously been reported as poor prognostic 
factors in dengue infection.4 Prolonged duration 
of shock or normal to low hematocrit in DHF/DSS 
during critical phase heralds underlying bleed. 
Duration of hypoperfusion of tissues is the deciding 
factor for multi-organ failure especially in cases of 
decompensated shock.
	 Second most common cause of death reported 
in our study was fluid overload. This was related 
to overuse of IV fluids including blood and 
blood products with contribution of renal and 
liver dysfunction. Studies show that respiratory 
deterioration mainly due to fluid overload plays 
important part in increasing death rate in DHF.23

	 The third cause identified in mortality review 
was severe bleeding. Spontaneous bleeding mostly 
due to low platelet count is a common complication 
in dengue patients and is associated with high 
mortality.24 Aspirin which is a commonly used 
antiplatelet drug in IHD patients, may lead to 
increased probability of bleeding. Use of non-
steroidal anti-inflammatory agents that are notorious 
for causing platelet dysfunction may be implicated 
in the pathogenesis of bleeding in DHF/DSS. 
Platelet dysfunction also occurs in renal disease and 
liver impairment and effects coagulation leading to 

Table-I: Co-morbidities along with dengue fever.
No.	 Comorbidities	 Cases (Percentages)

1	 Hypertension	 21(22.1)
2	 Diabetes	 11(11.58)
3	 Liver Disease	 9(9.47)
4	 Ischemic heart disease	 8(8.4)
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more chances of fatal bleeding in dengue patients. 
Bleed via rectum, vagina and upper gastrointestinal 
tract were major sources of bleeding in our study. 

Limitations of the Study: One of the limitations of 
our retrospective descriptive study is dependence 
on clinician’s attention to details and thorough 
documentation especially for patients who 
presented in critical phase and died within 24 hours. 
Data regarding dengue serotype and primary 
versus secondary dengue infection was lacking. In 
addition, this is a review of handful of fatal cases 
reported from a single tertiary care hospital, which 
may introduce bias in sample selection. This issue 
can be addressed by doing multi center case control 
study comparing both fatal and non-fatal cases and 
evaluating differences in clinical and laboratory 
findings of the two groups.

CONCLUSION

	 Plasma leakage, frank bleeding, multi organ 
failure or deranged clotting profile complicates 
decompensated shock consequently resulting in 
enhanced mortality in Dengue infection. Among 
the poor prognostic factors that predicts Dengue 
mortality, co-morbidities especially Diabetes play 
important role.
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