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Abstract

Background Dengue Viral Infection (DVI) has become endemic in Pakistan since the first major outbreak in Karachi
in 1996. Despite aggressive measures taken by relevant authorities, Pakistan has been dealing with a worsening den-
gue crisis for the past two decades. DHF is severe form of dengue infection which is linked with significant morbidity
and mortality. Early identification of severe dengue infections can reduce the morbidity and mortality. In this context
we planned current study in which we find out the different factors related with DHF as well as clinical laboratory
features of DHF and compare them to DF so that patients can be best evaluated for DHF and managed accordingly
at admission.

Methods Retrospective study conducted over a period of 6 years (2013-2018) in two tertiary care hospitals in Paki-
stan. Data were collected by using a pre-structured data collection form. Data were statistically analyzed to determine
the clinical and laboratory characteristics of DVI and risk factors of dengue hemorrhagic fever (DHF).

Results A total 512 dengue cases (34.05 + 15.08 years; Male 69.53%) were reviewed. Most common clinical mani-
festations of DVI were fever (99.60%), headache (89.1%), chills (86.5%), rigors (86.5%), myalgia (72.3%). Less common
clinical manifestations were vomiting (52.5%), arthralgia (50.2%) and skin rashes (47.5%). Furthermore, nasal bleeding
(44.1%), gum bleeding (32.6%), pleural effusion (13.9%) and hematuria (13.1%) were more profound clinical presenta-
tions among DHF patients. Mortality rate was 1.5% in this study. Logistic regression analysis indicated that delayed
hospitalization (OR: 2.30) and diabetes mellitus (OR:2.71), shortness of breath (OR:2.21), association with risk groups i.e,,
living near stagnant water, travelling to endemic areas, living in endemic regions (OR:1.95), and presence of warning
signs (OR:2.18) were identified as risk factors of DHF. Statistically we found that there is strong association of diabetes
mellitus (DM) with DHF while the patient suffering from DM individually had higher odds (2.71) of developing DHF
than patients without disease.

Conclusions The current study demonstrated that the clinical and laboratory profiles of DF and DHF are significantly
distinct. Significant predictors of DHF were advanced age, diabetes mellitus, ascites, pleural effusion, thick gallbladder
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and delayed hospitalization. The identification of these factors at early stage provides opportunities for the clinicians
to identify high risk patients and to reduce dengue-related morbidity and mortality.

Keywords Dengue, Dengue fever, Dengue hemorrhagic fever, Pakistan, Severe dengue, Mortality

Introduction

Dengue Viral Infection (DVI) is a mosquito-borne viral
disease and considered a global health problem. The
global burden of dengue virus infection is 390 million
cases reported every year [1]. The incidence of DVI has
increased 30 times during the last 50 years [2]. DVI is
classified as classical dengue fever (DF), non-classical
DE, dengue hemorrhagic fever (DHF), and dengue shock
syndrome (DSS) [3]. The global trend of increasing DVI
cases has also increased its burden in Pakistan. Due to
the condensed inter-epidemic phase, Pakistan experi-
ences a dengue epidemic nearly every year or every other
year. Despite government efforts, disease relapses persist,
resulting in an increase in disease severity and mortality.

Pakistan has diverse climates, poor health care infra-
structure, lack of hygienic measures, poor housekeeping,
lack of mosquito control measures, rapid urbanization,
and increased international travel in Pakistan. These fac-
tors create ideal conditions for DVI transmission in the
country [4—6]. Pakistan has reported more severe dengue
cases due to condensation in inter-epidemic periods [3,
5-7]. According to the National Institute of Health (NIH)
Islamabad, the number of cases reported in Pakistan in
2017, 2018, 2019, and 2020 were 22,938, more than 3,200,
24,547, and 3,442, respectively. In 2020, only 1,153 cases
were reported during a comparable time period. By the
end of November 2021, 48,906 cases have been reported
in the country. By the end of November 2022, 75,450
cases were reported in Pakistan with highest number
from KPK. Between November 2021 and December
2021, there were 16,388 reported cases [8].

The DHE, the severe form of dengue, is currently the
most debilitating and life-threatening because of its fatal
outcome. The severe infections can be managed effec-
tively by identifying their risk factors. However, there are
dearth of investigations evaluating risk factors of DHF in
Pakistan. Other studies conducted in Pakistan focus on
the clinical profile of the dengue infection [9], have small
sample size [5, 10], clinical and laboratory features of the
disease [7], association of DVI with thrombocytopenia
and leucopenia [8], dengue serotypes [11], and detection
of DVI using immunoglobulins and nonstructural pro-
tein 1 (NS-1) antigens [12].

Since prioritized management of severe dengue can
reduce morbidity and mortality, identifying risk fac-
tors will help with optimal care, aid in the prioritization
of resources for those at high risk of severe disease and

assist scientists better understanding disease dynamics.
Understanding the distinctive clinical and laboratory fea-
tures of various severities of DVI facilitate more informed
decisions, as well as developing effective management
strategies. Give the paucity of data in Pakistan, this multi-
center retrospective study was conducted to elucidate the
clinic-laboratory features of DVI and risk factors of DHEF.

Methods

Ethics statement

This study is approved by research and ethical commit-
tee of Holy Family Hospital Rawalpindi Pakistan (235/
IRER/RMU/2020) and ethical review committee of Allied
Hospital Faisalabad Pakistan (FMU/registration No.910),
the two study sites where the data were collected. All data
was analyzed anonymously; the data was collected retro-
spectively, so the research and ethical committee of Holy
Family Hospital Rawalpindi Pakistan and ethical review
committee of Allied Hospital Faisalabad Pakistan waived
the requirement of informed consents. The patients were
identified using their hospital/medical registration num-
ber (RN) at their respective record centers. Before data
analysis, case information was retrieved and each case
was assigned a unique numerical code.

Study location

This study was conducted in two hospitals; Allied hospi-
tal Faisalabad and Holy Family Hospital Rawalpindi, hav-
ing 1150 and 850 beds, respectively. Allied hospital serves
2.5-3.0 million residents of Faisalabad, a third largest
city of Pakistan. Holy Family hospital Rawalpindi serve
1.5-2.0 million residents of Rawalpindi and also serves as
referral center for nearby states [13, 14].

Study population

The target population of the purpose of the current study
was patients with DVI. All the patients with confirmed
diagnosis of DVI admitted during 6 years period (2013—
2018) were included. Although, all suspected cases were
taken into the study but cases meeting only inclusion and
exclusion criteria were selected for analysis.

Inclusion and exclusion criteria

Patients with all ages, confirmed diagnosis of dengue by
ELISA, RT-PCR or HAI with complete laboratory data
RFTs, LFTs, CBCs, and demographics at admission as
well as at discharge were included in this study. On the
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other hand, patients with confirmed diagnosis of dengue
but incomplete data on demographics and laboratory
parameters were excluded from the study, as this data
were needed to evaluate the primary objectives of the
current study.

Dengue diagnosis and classification

Clinical case definition of dengue viral infection is sus-
pected dengue infection was defined as the presence of
fever and any two of the below mentioned symptoms
fever, myalgia, arthralgia, headache, skin rash, retro-
orbital pain, hemorrhagic manifestation(s) [15]. Prob-
able dengue infection was defined as the presence of low
in white blood cell count < 4000 and low in platelet cells
count < 100,000 [16] or hematocrit < 30% or > 55%. Con-
firmed case for the dengue viral infection was defined as
positive NS-1 or viral detection by PCR or seroconver-
sion from negative for dengue virus specific IgM anti-
body in acute phase (< 5days after onset of symptoms) to
positive for dengue virus specific IgM antibody in conva-
lescent phase specimen collected >5 days after onset of
symptoms or >4-fold rise in titer of IgG in paired acute
and convalescent serum sample [17]. Dengue diagno-
sis was confirmed by direct method (RT-PCR/ELIZA/
NS-1) and indirect method (IgM and IgG antibodies
in the serum). These methods were used for the confir-
mation of suspected cases by using at least one of the
following criteria: (1) Positive reverse transcriptase poly-
merase chain reaction (RT-PCR) result, (2) presence of
dengue specific IgM and IgG anti-bodies in acute phase
serum by enzyme linked immunosorbent Cal biotech
Inc. ELISA test system (Catalog No. DEO51M) [14, 18].
The serum samples were also tested for dengue-specific
NS-I (pan-E Early dengue ELISA kit by Panbio, Australia
and Platelia dengue NS1Ag assay by Bio-Rad Laborato-
ries, USA). Only confirmed dengue cases were included
in analysis. Primary dengue infection was distinguished
from secondary infection by using IgM-IgG ratio where
dengue infection was defined as primary if ratio > 1.8 and
as secondary if<1.8 [19-21]. Serologically confirmed
dengue patients were subjected to clinical case defini-
tion and disease severity and were further classified into
DF, DHF and DSS according to WHO guidelines 2011
[17] and other studies conducted elsewhere use the simi-
lar criteria [18, 22]. DF is defined as presence of fever
and two or more of the following, retro-orital or ocular
pain, rash, myalgia, arthralgia, leukopenia, or hemor-
rhagic manifestations but not meeting the case defini-
tion of dengue hemorrhagic fever. DHF is characterized
by evidence of plasma leakage as shown by hemocon-
centration (increase in hematocrit>20% or decrease in
hematocrit>20% of baseline following fluid replacement
therapy) or pleural effusion or ascites or hyponatremia.
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DSS has all the criteria for DHF plus circulatory failure as
evidence by rapid and weak pulse and narrow pulse pres-
sure (< 20mmHg) or age-specific hypotension and cold,
clammy skin, and restlessness. This classification system
is primarily used for the management of disease in Paki-
stan. Study methodology with patient’s inclusion and
exclusion criteria shown in Fig. 1.

Data collection form

Patients were identified based on their respective record
centers, and data were extracted from patient record
files utilizing a pre-structured data collection form. The
data collection form included sections for demographics
(age, weight, socioeconomic status, gender, residence in
rural and urban areas), diagnostic techniques (RT-PCR/
ELIZA/NS-1 and IgM, IgG antibodies), family and dis-
ease history (kidney diseases, Hypertension, diabetes and
liver diseases), clinical presentations ( Fever > 2 and < 10
days and associated two symptoms from headache, retro-
orbital pain, myalgia, bone pain), warning signs includes
persistent vomiting, lethargy, restlessness, increase in
bleeding tendencies, severe abdominal pain and labora-
tory results ( CBC, INR, PT and APTT, LFTs, RFTs). The
laboratory results were documented both at the time of
admission and at the time of discharge. Patients” infor-
mation was collected for each day of hospitalization until
discharge or death, whichever occurred first.

Operational definitions

Hospital stay: is defined by > 1 day bed occupancy in hos-
pital, Severe Dengue: refers to presence of DHF and DSS,
Thrombocytopenia: platelets count<150,000/uL cells.
Elevated transaminases: elevation of liver enzymes such
as AST and/or ALT > 2 times the normal value, Transami-
nitis: elevation of both ALT and AST. Multiple organ dys-
functions (MODs): refer to dysfunction of two or more
organs, Diabetes mellitus (DM): Repeated determination
of fasting plasma glucose level (> 110 mg/dL) or prescrip-
tion of anti-diabetic medications, Hypertension: An aver-
age systolic/diastolic blood pressure of 140/90mmHg or
prescription of anti-hypertensive medications Prolonged
PT: PT>15 s, Prolonged aPTT: aPTT >35 s, Prolonged
hospital stay: Hospital stay greater than 3 days, Delayed
Hospitalization: Hospital admission after day five of
onset of illness was referred to delayed or late hospi-
talization, Warning signs: Clinical fluid accumulation
(Ascites, pleural effusion), Liver enlargement>2 cm,
severe abdominal pain or tenderness, persistent vomiting
(at least three episodes/24 h), mucosal bleed, lethargy or
restlessness rapid decline in platelets count with concur-
rent increase in hematocrit. Dengue risk groups: Family
history of dengue, living in non-fogging zone living near
stagnant water resources or construction sites, travelling
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to jungle. While focusing on these definitions and clinical
laboratory spectrum patients were divided into DF and
DHEF for the purpose of comparison in analysis.

Statistical analysis

Statistical Analysis was performed using SPSS soft-
ware version 25. Continuous variables were recorded as
means and standard deviations (SD) while categorical
variables were recorded as frequencies and percentages
while unless otherwise stated. Categorical and continu-
ous variables were analyzed using Chi-Square or Fischer-
Exact test and independent t-test respectively. Logistic
regression model was performed to determine the fac-
tors independently associated with severe form of den-
gue infection (DHF). The variables with P values less than
0.25 in univariate were considered as candidates for mul-
tivariate analysis. The use of univariate P values < 0.25 has
advantage of tending to include more variables in multi-
variate analysis while traditional levels of P value such as
0.05 can fail in identifying variables known to be impor-
tant [23]. Descriptive value below 0.005 was considered
statistically significant.

Results

Of 830 DVI suspected cases assessed for the purpose of
this study, 512 cases that met the inclusion criteria were
included into the final analysis (Fig. 1). Of 318 excluded
cases, majority of them (7 =183) had no confirmed diag-
nosis for DVI. The details of other cases excluded from
this study are provided in Fig. 1.

The mean age of patients was 34.05 + 15.08 years. There
was unequal distribution between male to female, where
more males were in this study (Table 1). Majority of the
population comprised of adults and belong to urban
areas. Socioeconomic status includes low (13.09%) mid-
dle (82.82%) and high (4.69%) income categories. The
studied patients were also evaluated for their risks of con-
tracting DVI, which included living in dengue endemic
areas (32.81%), traveling to dengue endemic areas
(25.58%), residing near stagnant water sources (16.01%)
or mosquito production site (12.89%), living in non- fog-
ging zone (3.71%) or mega structure (1.76%) and having a
family history of DVI (5.28%).

A total eight fatal cases (1.6%) were observed in this
study (DF:6, DHF:2). Age>40 years was in 7 (87.5%)
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Table 1 Comparison of demographics and clinical features between the DF and DHF

Variable Total Cases (N=512) DF (N=383) DHF (N=129) *P-value

n (%) n (%) n (%)

Age
Age (years)? 341+15.1 33.1+154 370+1638 0.014
Age <40 382 (77.5) 297 (47.5) 85(22.2) 0.010
Age >40 130 (25.4) 86 (22.5) 44 (34.1)

Gender
Female 156 (30.5) 113 (29.5) 43 (334) 0439
Male 356 (69.5) 270 (70.5) 86 (66.7)

Residence
Rural 63(12.3) 41(10.7) 22(17.1) 0.058
Urban 449 (89.7) 342 (89.3) 107 (82.9)

Socioeconomic status
Low (< 20 K)® 67 (13.1) 18 (14.0) 49(12.8) 0.937
Middle (20-40 K) 424 (82.9) 106 (82.2) 318(83.0)
High (>40 K) 21 (4.0) 5(3.9) 16 (4.2)

Dual infection
Yes 174 (33.1) 129 (33.7) 45 (34.9) 0.803
No 338 (66.0) 254 (66.3) 84 (65.1)

Co-morbidities
COPD 2(04) 1(0.3) 1(0.8) 0481
Asthma 9(1.8) 6(1.6) 3(23) 0.570
HTN 78 (15.2) 52(13.6) 26 (20.2) 0.072
CHF 5(0.1) 3(0.8) 2(1.6) 0.576
IHD 14 (2.7) 11 (2.9) 3(23) 0.742
RA 5(.1) 4(1.0) 1(0.8) 0.788
Osteoporosis 1(0.2) 00 1(0.1) 0.085
DM 44 (8.5) 23 (6.01) 21(16.3) <0.001
Liver cirrhosis 6(0.1) 2(0.5) 4(3.1) 0.016
Hyperlipidemia 34 (6.6) 29 (7.6) 5(.9) 0.202
CKD 27 (5.3) 11(2.9) 16 (12.4) <0.001
Association with risk group 167 (32.6) 106 (27.7) 61(47.3) <0.001
Secondary infection 7 (14) 6(1.6) 1(0.8) 0.503
Warning sings 125 (24.4) 60 (15.7) 65 (50.4) <0.001
Delayed hospitalization 125(31.8) 121 (31.7) 42 (32.6) 0.142
Days of illness before admission 47+23 47+23 48+22 0919
Stay days 41+22 39+16 47+34 0.002
Duration of fever 22+13 21412 24+14 0.086
Mortality 8(1.6) 6(1.5) 2(1.6) 0.982

Abbreviations: COPD Chronic obstructive pulmonary disease, HTN Hypertension, CHF Congestive heart failure, IHD Ischemic heart disease, RA Rheumatoid arthritis, DM

Diabetes Mellitus

*Fisher's exact test (if more than 20% of cells with expected counts of less than 5) while all the other P values were calculated by pears on Chi-square

2 Age calculated as a mean + standard deviation
® Household income in thousands

patients and warning signs were observed in 2 (0.25%)
fatal cases. All of these cases were admitted to the hos-
pitals on third day of illness. Two fatal cases had MODs,
three had shock, three had respiratory failure, while all
eight cases had renal complications.

Based on DVI severity classification, DF was present
in 74.80% (n=383/512) of the study population, while
DHF was observed in 25.1% (n=129/512) of patients.
NAAT test for antibody detection (IgM, IgG, or both)
and NS-T antigen by ELISA technique were used in 88.3%
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(n=452/512) and 85.1% (1=436/512), respectively, for
the detection of DVI and its serotypes. Our analysis
ascertained that patient having age>40 years (34.1%),
diabetes mellitus (16.3%), CKD (12.4%) and warning signs
(50.4%) were more likely to have severe dengue infection
(DHE/DSS). Patients with DHF had significantly pro-
longed hospital stay than those with DF (Table 1).

Patients were presented with the common clinical
manifestations such as fever (99.60%), headache (89.1%),
chills (86.5%), rigors (86.5%), myalgia (72.3%). Less com-
mon clinical manifestations were vomiting (52.5%),
arthralgia (50.2%) and skin rashes (47.5%) (Table 2). The
prevalence of lethargy, nasal and gum bleeding, diarrhea,
thick gall bladder, sore throat, ascites, and pleural effu-
sion was significantly higher among patients with DHF
compared to those with DF.

The comparison of laboratory characteristics between
DF and DHF showed that the serum creatinine, hema-
tocrit, aPTT and PT were significantly higher among
patients with DHF as compared to DF (Table 3). The lev-
els of platelets, WBCs and hemoglobin were also signifi-
cantly lower among patient with DHF than DE.

Of clinical outcomes, prolonged hospitalization was
more profound in DHF cases. The increase in duration
of fever was observed in patients with DHF as compared
to DF (Fig. 2). Similarly delayed hospitalization was
observed more frequently in DHF patients than those
with DF.

Univariate analysis (Table 4) revealed that shortness of
breath (OR: 2.21), association with risk groups for den-
gue contraction (OR: 1.95), warning signs (OR: 2.18),
delayed hospitalization (OR: 2.30), diabetes mellitus (OR:
2.71) and ascites (OR: 2.93) were significantly associated
with DHF cases than DF cases. However, multivariate
analysis revealed that delayed hospitalization, shortness
of breath, diabetes mellitus, association with risk groups,
and the presence of warning signs were associated with
the development of DHF.

The recovery of renal and hepatic functions was also
evaluated at the time of discharge. The renal and hepatic
insufficiencies were more prevalent among patients with
DHEF than those with DFE.

Discussion

This study is first of its kind to report a large cohort of
dengue patients in Pakistan and evaluates clinico-labo-
ratory features of DVI as well as risk factors of DHF. In
Pakistan, dengue is currently the most debilitating and
life-threatening viral infection. This study showed that
patients with DF and DHF present with distinctive clini-
cal and laboratory characteristics. Timely identification
of risk factors of DHF will facilitate early identification
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and prioritized management of patients with severe den-
gue infections.

Comparing the demographics of DF and DHF revealed
that males had a higher infection rate (69.53%) than
females (30.64%). The prevalence of dengue cases might
appear to be higher in males due to engage in outdoor
activities. There could be the differences in the cultural or
societal influences and immune response differences in
the gender. However, the distribution of DHF occurrence
was not statistically significant (Table 1). These finding
are consistent with the results of other studies [22-25].
Study cohort demonstrated that the prevalence of DF
(77.64%) was common in age group <40 year and prev-
alence of DHF (34.4%) was common in age group>40
years. Age group distribution of DF and DHF is in accord-
ance with the previous studies [22]. We reported the
greatest number of cases in those under 40 years of age,
with the highest incidence in those aged 19 to 39 years.
This may be due to exposure with external environment
for the purpose of education, business visits, provision of
health care measures to the children and as an attendant
of their elders, travel to endemic areas. These factors are
linked with higher likelihood of contracting DVI among
youth as compared to children, elders, and females of the
same age groups, who have the least contact with exter-
nal environment [22, 24, 26]. DVI is caused by weakened
immunity, co-morbidities like diabetes, hypertension and
secondary infection in advance age [27]. In advance age;
changes in the cellular and humoral systems may account
for a decline in immunity and alterations in clinical labo-
ratory features [28].

In our study, fever was a common clinical manifesta-
tion in both DF and DHF patients, lasting between 1
and 7 days [29]. Long duration of fever was observed in
DHEF patients compared to DF (mean value 2.4+ 1.4 ver-
sus 2.1+2.1) (Table 2). In cases of DF, fever resolves on
the third or fourth day after admission, whereas in cases
of DHEF, fever persists for more than 10 days. DHF cases
have a longer duration of fever than DF cases, which
indicates the severity of the disease [30]. It is important
to note that prolonged fever is linked with delayed hos-
pitalization, which attributes to the economic burden on
health care system with limited health facilities, espe-
cially in developing nations such as Pakistan. In DHF,
hospital stays lasted on an average of 4.7 days, while in
DF, they lasted 3.19 days [31].

Existing evidence suggest that clinical manifestations
are significant predictors of disease severity. They pro-
vide information regarding the disease severity, such
as mild or classical dengue fever, dengue hemorrhagic
fever, and dengue shock syndrome [22, 32, 33]. Other
common clinical manifestations among dengue viral
infection patients were myalgia, arthralgia, abdominal
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Table 2 Comparison of clinical manifestation between the patients with DF and DHF

Clinical manifestation Total cases (N=512) DF (N=383) DHF (N=129) P*-value
n (%) n (%) n (%)
Fever 510(99.6) 303 (79.1) 102 (79.1) 1.00
Headache 405 (89.1) 303 (79.1) 102 (79.1) 1.00
Chills 443 (86.5) 336 (94.8) 107 (82.1) 0.169
Rigors 443 (86.5) 341 (89.0) 102 (79.1) 0.004
Myalgia 370(72.3) 183 (49.5) 87 (67.4) 0.157
Vomiting 269 (52.5) 197 (51.4) 72 (55.8) 0416
Arthralgia 258 (50.2) 193 (50.4) (50.4) 0.099
Nausea 261 (50.1) 202 (52.7) 9(45.7) 0.186
Skin rashes 244 (47.5) 188 (49.1) 6 (43.4) 0.308
Splenomegaly 162 (31.6) 123 (32.1) (30 2) 0.743
Retro-orbital pain 149 (29.1) 62 (16.2) 87 (67.4) 0.491
Lethargy 144 (28.1) 97 (25.3) 47 (36.4) 0.018
Restlessness 124 (24.2) 88 (22.1) 36 (27.9) 0.258
Hepatomegaly 126 (24.6) 88 (22.1) 38(29.5) 0.139
Anorexia 112 (21.9) 81(21.2) 31(24.0) 0.538
Abdominal pain 109 (21.3) 74 (19.3) 35(27.1) 0.063
Dizziness 97 (18.1) 75 (19.6) 22(17.1) 0.526
Shortness of breath 79 (154) 47 (12.3) 32 (24.8) 0.001
Dehydration 71(13.9) 60 (15.7) 11(8.5) 0.042
Nasal bleeding 70(13.7) 12(3.1) 58 (44.1) <0.001
Gum bleeding 60 (11.7) 18 (4.7) 42 (32.6) <0.001
Diarrhea 52(10.2) 30(7.8) 22(17.1) 0.003
Malaise 47 (9.2) 33(8.6) 14(10.9) 0.447
Thick gall bladder 40 (7.8) 24 (6.3) 16 (124) 0.025
Sore throat 38(7.4) 27 (7.0) 11 (8.5) <0.001
Ascites 37(7.2) 16 (4.2) 21(16.2) <0.001
Pleural effusion 33 (6.5) 15 (3.9) 18 (13.9) <0.001
Hematuria 27 (5.3) 9(23) 18 (13.1) <0.001
Chest pain 18 (3.5) 14 (3.7) 4(3.1) 0.767
Flushing 14 (2.7) 11 (29) 3(23) 0.742
Petechiae 12(2.3) 1(0.3) 11 (8.5) 0.767
Blood in stool 10(1.9) 1(0.3) 9(6.1) <0.001
Jaundice 9(1.8) 4(1.0) 5(39) 0.034
Vertigo 6(1.2) 6(1.6) 0(0) 0.153
Hemoptysis 10(1.1) 2(05) 8(6.2) <0.001
Less oral intake 5(1.0) 3(0.8) 2(1.6) 0444
Purpura 2(04) 2(0.5) 0(0) 1.00
Palpitations 2(0.4) 2(0.5) 0(0) 1.00
Anasarca 2(04) 0(0) 2(1.6) 0.063
Lymphadenopathy 2(04) 2 (0.5) 0(0) 1.00
Metorrhagia 1(0.2) 1(0.3) 0(0) 0.560

*Fisher’s exact test (if more than 20% of cells with expected counts of less than 5) while all the other P values were calculated by pears on Chi-square

pain, nausea, vomiting, skin rashes, rigors and chills gums and nose, petechia, purpura, and melena [29, 34],
reported in literature. Similarly, hemorrhagic manifes- and similar findings were observed in our study.

tations were more prevalent in patients with DHF than There was high incidence of retro-orbital pain, jaun-
in patients with DF. These include bleeding from the dice, convulsions, coma, ascites and pleural effusion
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Table 3 Comparison of clinical laboratory features in patients with DF and DHF on admission
Variable Total cases (512) DF (383) DHF (129) *P-value
Mean+SD Mean+SD Mean=SD
Fever (°C) 99.6+1.8 996+19 99.6+1.5 0.983
Pulse rate (BPM) 80.6+17.3 79.1+£175 824+164 0.173
Serum Cr (mg/dL) 13+£35 13+£39 14+£19 <0.001
GFR by EPI (mL/min) 89.5+£324 923+315 80.9+338 <0.001
GFR by MDRD (mL/min) 87.7+369 904+344 79.6+42.6 <0.001
Total protein (g/L) 6.8+09 6.7+09 6.1+09 <0.001
Albumin (mg/L) 3.1+08 31+£09 3.1+07 <0.001
Globulin (mg/L) 24+0.7 24+0.7 25407 0.001
Total bilirubin (mg/dL) 08+0.6 12+1.8 IRE2R 0.359
Hemoglobin (mg/dL) 134481 137492 12.7+92 0.001
Hematocrit (%) 386+69 386+6.7 423+75 0.002
PT (sec) 162433 152424 191424 <0.001
APTT (sec) 384+99 336+34 526+9.6 <0.001
INR (sec) 09+0.2 09+0.1 12404 0.185
Thrombocytopenia 398 (77.7) 292 (76.2) 106 (82.2) 0.068
AKI 2(29.7) 93 (24.3) 59 (45.7) <0.001
Leucopenia (%) 129( 7) 105 (27.4) 4 (18.6) 0.150
Elevated ALT (IU/L) 194 (37.9) 147 (38.4) 7 (36.4) 0.192
Elevated AST (IU/L) 209 (40.8) 157 (40.1) 2(40.3) <0.001
Elevated ALP (IU/L) 138 (26.1) 103 (26.9) 35(27.1) 0.057
Transaminitis 53 (34.0) 34 (8.9) 9(14.7) 0.106
Prolonged PT&APTT (sec) 212 (41.4) 122 (31.9) 90 (67.7) 0.001
Hemoconcentration (%) 29 (5.7) 20 (5.2) 9(6.1) 0.631

PT Prothrombin time, APTT Activated prothrombin time, INR International normalized ratio, AKI Acute kidney injury, ALT Alanine amino transferase, AST Aspartate

aminotransferase, ALP Alkaline phosphatase
*Student t test or Mann-Whitney u test, where appropriate

among the DHF cases than DF cases in current study
(Table 2). In addition, Gingival bleeding and epistaxis are
more prevalent in DHF than in DF (P=0.006). Likewise,
hematuria. Petechia and melena were significantly more
prevalent in DHF (P=0.001) (Table 2). These clinical
manifestations and warning signs were excluded from the
multivariate analysis because they are highly relevant to
DHE, serve as diagnostic tools for the clinical case defi-
nition of DHF, and are consistent with previous research
[35, 36]. Delayed hospitalization with DVI results in
deterioration of clinical manifestations, which favors the
progression of DF to DHF through the development of
hemorrhagic manifestations.

Hematological profile is an additional indicator used
to differentiate DF and DHF cases. The WBCs count was
higher among patients with DHF than those with DF, but
the difference was not statistically significant. Platelets
count was significantly lower in DHF cases as compared
to patients with DF. Thrombocytopenia was common
laboratory finding in dengue viral infection but it was
more prevailing in DHF patients in current study [35].
The hemorrhagic tendency increases because dengue

virus affects the bone marrow and decreases the plate-
let cells production. Additionally, the virus can directly
attack and destroy the platelets. Low platelet counts sig-
nificantly increase the risk of bleeding [36]. The propor-
tion of leukocytosis and raised HCT was significantly
higher in DHF patients (Table 3). The normalization
of plasma leakage was more in DHF due to intravenous
rehydration intervention which has great impact on
HCT. Hemoconcentration act as biomarker of plasma
leakage and increased vascular permeability. The cut-off
value for male and female are 47% and 40% respectively.
The literature indicates a strong association between
dengue fever and plasma leakage. The coagulation cas-
cade is a series of events that occur in the body to form
blood clots, which are critical in preventing excessive
bleeding during dengue virus infection. The DVI disrupts
the coagulation cascade, resulting in abnormal bleed-
ing tendencies. Increased PT and aPTT levels (Table 3)
are associated with the severity of dengue infection due
to a disruption in the coagulation cascade. Elevation of
both PT and aPTT was statistically significant in DHF (p
0.001) compared to DF, which is consistent with previous
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Table 4 Univariate and multivariate analysis for risk factors associated with DHF

Variables Univariate analysis Multivariate analysis

*P-value OR 95% Cl *P-value OR 95% Cl
Age >60years 0.089 1.82 091-3.64
Secondary Infection 0512 0491 0.06-4.12
Skin rash 0.265 0.77 0.53-1.19 - - -
Lethargy 0.016 1.69 1.10-2.58 0.21 1.40 0.83-2.37
Abdominal Pain 0.062 1.56 0.97-2.47 -—
Thick gall bladder 0.027 0472 0.24-0.92 0.99 043 141-3.75
Delayed hospitalization 0.005 0.57 0.38-0.83 0.001 230 1.14-2.78
Shortness of breath 0.001 042 0.26-0.70 0.010 221 1.20-4.05
Diabetes mellitus 0.001 0.329 0.18-0.62 0.009 2.71 1.29-5.69
Association with risk group <0.001 0427 0.28-0.64 0.007 1.95 1.19-3.17
Warning signs <0.001 0.183 0.12-0.28 <0.001 2.18 1.17-4.00
Residence 0.969 0.99 0.54-1.81 - -—
Liver cirrhosis 0.836 1.19 0.23-6.21 - -
Jaundice 0.048 3.82 1.01-14.45 061 1.53 0.29-8.07
Sore throat 0.565 1.24 2.25-8.85 - - -
Convulsion 0.026 12.22 1.35-1104 0.16 6.28 049-81.15
Ascites <0.001 446 2.25-885 0.010 293 1.28-6.67
Elevated AST 0.030 230 1.23-4.29 0.58 1.26 0.55-2.87

Odds ratio (OR) and Confidence interval (Cl) have been rounded off
*Variables with p < 0.25 were excluded from multivariate analysis
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research [37, 38]. Hemorrhagic manifestations, shock
and plasma leakage is due to the decreased levels of cir-
culating protein C, S, antithrombin III and elevated levels
of tissue factor, thrombomodulin. Similarly, reduction in
coagulation such as II, V, VII, VIII, IX, X, antithrombin,
and alpha-2 antiplasmin factors was reported in DHF
[22, 35, 38].

Timely hospitalization is mandatory to avoid the sever-
ity of dengue infection. Delayed hospitalization and late
diagnosis of dengue virus may worsen the infection and
shift the DF to DHF and /or DSS. Our study showed that
delayed hospitalization tends to lead the patient in sever-
ity of the disease and these results are in accordance with
the previous studies [4, 39]. Increased in bleeding ten-
dencies, delayed in hospitalization [39], hospital admis-
sion with warning signs [40, 41], co-morbidities [42] are
all associated risk factors of DHF. These findings are har-
monious with the reported studies [4, 31]. Additionally,
certain co-morbidities like diabetes mellitus, hyperten-
sion, chronic kidney disease, allergic reactions, asthmatic
reactions, ischemic heart disease and hepatic aberrations
might place number of patients at high risk of develop-
ing DHF and DSS [32]. In DHE, liver cirrhosis (3.1%),
hypertension (20.16%), and hyperlipidemia (3.86%) were
additional concurrent co-morbidities (Table 1). Their
incidence was considerably lower in DF. Statistically we
found that there is strong association of diabetes melli-
tus (DM) with DHF while the patient suffering from DM
individually had higher odds for developing DHF than
patients without disease. Increased capillary fragility
and permeability due to activation of T lymphocytes and
release of cytokines in DM are might be some possible
factors of development of DHF dengue [22, 42]. Second-
ary infection was associated with DHF cases more than
DF (Table 4), but there was no statistical association
between secondary infection and the development of
DHE. According to WHO criteria, DHF patients exhib-
ited increased capillary permeability or plasma leakage,
which shifted towards DSS with signs of shortness of
breath and circulatory failure [43]. Patients presents with
SOBs had the higher odds (2.21) of developing the DHE.
Warning signs at the time of admission will direct the cli-
nicians to assess the presence of DHF and DSS [44].

The incidence of dengue viral infection was high in
urban areas compared to rural areas. This could be due to
the rapid urbanization from rural area and overcrowding.
The other risks of contraction of DVI are living at dense
population, living near stagnant water resources and pov-
erty [45]. It will serve as carrier of DVI. These disease
transmission risk factors have been endorsed by WHO
[21]. Comorbidities such as hypertension, DM and CKD
were more prevailing in DHF cases as compared with DF
(Table 1). Among the disease transmission risk factors
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mosquito production with the stagnant water in the
containers, discard tires flower pots, Mega structures or
densely populated areas can harbor more breeding sites
due to presence of water storage facilities, non-fogging
areas where insecticide spraying is not done regularly and
rapid urbanization and population density were prede-
fined risk factors of DVI [4, 27, 46]. About 32.62% of stud-
ied population has association with the risk groups for
contraction of dengue infection. The order of risk group
association with dengue virus was living and travelling to
dengue endemic areas > living near stagnant water > mos-
quito production site >non- fogging zone>mega struc-
ture>family history. The most alarming risk factor in
our study was travelling and living in dengue endemic
areas. Our findings were harmonious with the previously
reported study [47]. Awareness of above-mentioned risk
group helps to aid the anti-dengue programs to take the
preventive measure in affected areas. Dengue infection is
at peak from August to December due to the monsoon
waves that promotes the heavy rainfall. This will provide
the ideal situation for vector breeding. Fortunately, most
of cases were reported at the time of epidemic included
in study. During the months of epidemics; vector control
measure must be in full swing in order to combat the dis-
ease and for the safety of community [48-50].

Unusual manifestation of dengue fever was multi-organ
involvement in most of the cases which may include
liver, kidney, central nervous system and heart. Liver is
the most targeted organ by dengue virus. Hepatic injury
is more prominent in DHF and characterized by eleva-
tion in hepatic enzymes [51]. Patient with pre-existing
hepatic disease such as hepatitis are more susceptible
to hepatic injury during the course of DVI [52]. Hepatic
involvement is suspected if patient complains nausea,
vomiting diarrhea, abdominal pain and anorexia. The
possible mechanism of hepatic injury is unknown but it
was reported in literature from patient’s autopsy speci-
men that dengue virus interacts with hepatocytes and
induces micro-vesicular and macro-vesicular steato-
sis and councilman bodies. It damages the kupffer cells
but the major damage involves intracellular damage of
hepatic cells via necrosis [52, 53]. T-lymphocytes activa-
tion is also considered one cause of hepatic cells dam-
age in dengue infection [54]. The levels of AST, ALP and
ALT were significantly higher among patients with DHF
than DFE. The levels of AST were significantly (P<0.001)
higher among patients with DHF and these findings are
in agreement with the previous reported studies [53, 55].

Tropism nature of dengue virus enables it to invade car-
diac fiber, brain tissue, type-II pneumocytes, monocytes,
macrophages and lymphocyte. This tropism results in
multi-organ failure (MOD), particularly among patients
with severe dengue infection. Patients with MOD have
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Table 5 Renal and hepatic anomalies among the dengue patient on discharge

Variable Total cases (N=512) DF (N=383) DHF (N=129)
n (%) n (%) n (%)
Renal insufficiency on discharge
Normal renal function 458 (89.5) 343 (89.6) 115 (89.1)
Abnormal renal function Scr < 200umol/L 38(74) 31(8.1) 7(54)
Abnormal renal function Scr> 200umol/L 16 (3.1) 9(2.3) 7(54)
Hepatic dysfunction on discharge
Normal hepatic function 383 (74.8) 308 (80.4) 75 (58.1)
Mild Transaminitis (> 2fold of normal value) 106 (20.8) 62 (16.2) 44 (34.1)
Moderate to severe Transaminitis (> 3 fold the normal 24 (4.5) 14 (3.4) 10(7.8)

value)

concomitant abnormalities in two and/or more than two
organs in critical illness/febrile illness. It is important
to note that MOD is associated with significantly mor-
tality among dengue cases [22]. In our study 75% fatal
cases had MODs. AKI in three (3), renal complications
in eight (8), hyponatremia in one (1), hyperkalemia in
three (3), pulmonary complications in three (3), throm-
bocytopenia in eight (8), septicemia in three (3), DHF in
two (2) and DSS in three (3), ECG abnormalities in four
(4), metabolic acidosis in three (3), acute respiratory syn-
drome in one (1) and circulatory failure in two (2) cases
were observed among all fatal cases. In four fatal cases,
the average length of hospitalization was less than 4 days,
while in the remaining fatal cases, the average length of
hospitalization exceeded 4 days.

Although fatality is uncommon in dengue infection
but severe dengue cases are linked with higher mortality
rates [56]. In our study, fatal cases were associated with
severe form of DVI with MODs [57]. Delayed hospitali-
zation deteriorates the health status of patients and wors-
ens the clinical presentation, and contributes to mortality
[58]. Our study’s findings are consistent with those of
other reports on mortality due to severe DVI [31, 57].

In our study, the management of patients was symp-
tom-based. Patients were administered oral and/or
intravenous hydration therapy, acetaminophen for fever,
antihistamine, proton pump inhibitors, and antiemetics.
Plasma transfusions were administered to 20 patients
with DF and 16 patients with DHF. The majority of
patients were fully recovered prior to discharge. None-
theless, some of the patients had mild to severe renal and
hepatic insufficiency at the time of discharge from the
hospital (Table 5).

Being a retrospective study, some limitations should be
considered while interpreting the results. All the reported
values are based on documentation in patients’ profiles.
Secondly biasing in clinical outcomes may be due to lack
of standardized dengue management techniques and

protocols. Thirdly viral load could not be determined
due to the retrospective nature of study. Furthermore,
patients were not followed-up to assess full recovery. Risk
factors associated with the mortality were not addressed
due to few deaths cases that negatively influence statisti-
cal power of current study. Despite these limitations, this
study is a comprehensive presentation of DVI, the distin-
guishing characteristics of DF and DHF, and the risk fac-
tors of severe forms of disease by employing a large data
set.

Conclusions

This study revealed that approximately one-quarter
of patients with DVI exhibit DHF. Patients with DHF
demonstrate with distinct clinical and laboratory spec-
trum as compared to those with DF. Our study showed
delayed hospitalization, diabetes, hypertension, warn-
ing signs, shortness of breath and ascites as predictors
of DHF. Early identification and comprehension of DHF/
DSS development predictors would aid in stratification
of high-risk patients. These findings will assist clinicians
in reducing dengue-related morbidity and mortality
through timely administration of appropriate treatment
for severe cases. Our research will also aid dengue con-
trol authorities in designing and implementing dengue
control and management guidelines.
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