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Eighty-one (71.7%) out of 113 patients had con-
firmed dengue infection (using ELISA IgM
serology) at Kassala, Eastern Sudan during the
period of August through November 2010.
According to the WHO criteria, dengue fever
(DF), dengue hemorrhagic fever (DHF), and
dengue shock syndrome (DSS) were observed
in 30.9, 58, and 11.1% of these patients, respec-
tively. The mean age of these 81 patients was
25.5 years. Male:female ratio was 1.8:1. Various
symptoms including fever (100%), headache
(75.3%), vomiting (55.6%), nausea (53.1%), and
backache (30.9%) were observed among these
patients. Thrombocytopenia (<100/109 platelets/L),
and leucopenia (WBC count <4,000 � 109 cells/L)
and hemoconcentration (hematocrit >45) were
reported in 86.4, 69.1, and 67.9% of the
patients, respectively. High alanine aminotrans-
ferase (ALT, >65 U/L) and aspartate amino-
transferase (AST >37 U/L) were seen in 9.9 and
14.8% of the patients, respectively. There were
five (6.1%) deaths, three of them had DHF and
the other two patients had DSS. J. Med. Virol.
84:500–503, 2012. � 2012 Wiley Periodicals, Inc.
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INTRODUCTION

Dengue is the most common mosquito-borne infec-
tion. About 2.5 billion people are estimated to be at
risk of infection. Out of 50 million infections occurring
each year: 500,000 are hospitalized [Guzman et al.,
2002; Gubler, 2004; WHO, 2007; TDR/WHO, 2009].
Due to many factors such as urbanization and air
travel, dengue infection has become a major public
health problem in the tropics [Gibbons and Vaughn,
2002].

Dengue fever (DF) is classified into two groups:
Uncomplicated and severe [World Health Organiza-
tion, 2009]. This has replaced the older classification

where classic DF is defined by the World Health
Organization as an acute febrile illness with two more
of the following signs or symptoms: Intense headache,
retro-orbital pain, myalgia, arthralgia, rash, leucope-
nia, and hemorrhagic manifestations [World Health
Organization, 1997]. Dengue hemorrhagic fever (DHF)
is characterized by thrombocytopenia, hemorrhagic
manifestations, and increased vascular permeability
with plasma leakage primarily into the pleural cavity
and peritoneum [CDC, 2008]. The main clinical
feature differentiating DF from DHF and dengue
shock syndrome (DSS) is the increased vascular per-
meability [Rigau-Pérez et al., 1998].

Although, the vast majority of the data on dengue
infection are from South East Asia [Malavige et al.,
2006], recent dengue epidemics have been reported in
different regions of the Sudan including the Eastern
part [Adam et al., 2010; Malik et al., 2011]. The
current study was conducted to investigate the epide-
miology and outcomes of dengue infection in Kassala,
Eastern Sudan.

MATERIALS AND METHODS

As the part of the collaboration between the
Sudanese Ministry of Higher Education and Research
and the National Ministry of Health in the different
epidemics in Sudan [Adam et al., 2010; Hassanain
et al., 2010], all patients with dengue infection
presented at Kassala Hospital during 3 months from
August through November 2010 were reviewed retro-
spectively. Although, the old World Health Organiza-
tion [1997] classification of dengue has been replaced
recently [World Health Organization, 2009], the for-
mer one has been adopted in this work to facilitate
comparison with the results of the previous studies.
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According to WHO classification, dengue is divided
into undifferentiated fever, DF, and DHF [World
Health Organization, 1997; Ranjit and Kissoon, 2010].
DHF was subdivided further into grades I–IV. Grade
I is the presence only of easy bruising or a positive
tourniquet test in someone with fever, grade II is the
presence of spontaneous bleeding into the skin and
elsewhere, grade III is the clinical evidence of shock,
and grade IV the shock is so severe that blood pres-
sure and pulse cannot be detected. Grades III and IV
are referred to as ‘‘dengue shock syndrome (DSS)
[World Health Organization, 1997; 2009].

During the epidemic, a specialized ward was creat-
ed for the care of dengue infection at Kassala Hospital
which is a tertiary care hospital, Figure 1. All suspected
cases were referred to this ward regardless to their

gender or age. The medical files of all patients with
dengue infection were reviewed; patients’ records
retrieved and socio-demographic characteristics (age,
gender), various clinical symptoms and signs (fever,
headache, vomiting, nausea, backache, abdominal
pain, dizziness, diarrhea, and jaundice), hematological
and biochemical characteristics [complete blood count,
alanine aminotransferase (ALT), and aspartate ami-
notransferase (AST)] were recorded. The diagnosis or
exclusion of dengue infection was conducted using
ELISA IgM serology.

Statistics

Data were entered into a computer database and
SPSS software (SPSS Inc., Chicago, IL, version 16.0)
and double checked before analysis. Means and

Fig. 1. Map of Sudan.
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proportions for the socio-demographic characteristics,
biochemical features were compared between the
groups of the study using x2 test and P < 0.05 was
considered significant.

Ethics

The study received ethical clearance from the
Health Research Board at Ministry of Health, Kas-
sala, Sudan.

RESULTS

One hundred and thirteen patients with clinical
features suggestive of dengue infection were referred
to Kassala hospital. Out of these, 81 (71.7%) patients
had a positive IgM dengue infection serology. The ma-
jority [61 (75.3%)] of these 81 patients were adults;
while the rest [20 (24.7%)] were children <15 year of
age. The mean age of the patients was 25.5 years.
Male gender constituted 64.2%, with male:female
ratio ¼ 1.8:1. DF, DHF, and DSS were observed in
30.9, 58, and 11.1%, respectively.

All the severe cases (DSS) were adult (age ranged
between 17 and 50 years. DHF affected 47 patients;
out of these 36(76.6%) were adults.

Various clinical manifestations such as fever, head-
ache, vomiting, nausea, backache, abdominal pain,
dizziness, diarrhea, and jaundice were reported
among these patients, Figure 2.

Thrombocytopenia (<100/109 platelets/L), and leu-
copenia (WBC count <4,000 � 109 cells/L) and hemo-
concentration (hematocrit >45) were reported in 86.4,
69.1, and 67.9% respectively. Epistaxis was the most
common bleeding manifestation. Abnormal liver func-
tion tests with raised ALT (>65 U/L) and AST
(>37 U/L) were seen in 9.9 and 14.8% patients, re-
spectively, Table I.

Five of the patients died due to the disease; three of
them had DHF and the other two had DSS.

DISCUSSION

The current study showed that the majority of the
dengue patients were adult, with the male gender

preponderance. DHF and DSS were observed in 58
and 11.1%, respectively. The mortality rate was 6.1%.
Recently, dengue infections were reported among chil-
dren and pregnant women in the nearby setting in
Port Sudan in Eastern Sudan [Adam et al., 2010;
Hassanain et al., 2010]. Dengue infection is usually
mild, non-specific, or even asymptomatic one with
very few cases manifest as severe disease [Gibbons
and Vaughn, 2002; Wilder-Smith and Schwartz, 2005;
Deen et al., 2006]. In this study as well as in the re-
cent report from Port Sudan different symptoms and
complications were observed [Malik et al., 2011]. In
contrast to South East Asian countries, dengue is not
endemic in Sudan and epidemics occur from time to
time. However, the current study was hospital-based
which might not reflect the real situation at the
community level where some mild or asymptomatic
infection might occur.

The majority of patients in this study were adult
males. This might explain the difference in the en-
demicity of the dengue disease where in endemic
countries in South East Asia, children are the main
infected group [Anders et al., 2011]. Perhaps some
children might have been misdiagnosed and admitted
to the pediatric hospital in Kassala in spite of the spe-
cialized dengue ward with all the facility of diagnosis
and management. However, in the neighboring Saudi
Arabia the mean age of patients reported during the
recent dengue epidemic was 27.6 years [Ayyub et al.,
2006].

The male:female ratio in the current study was
1.8:1 while it was 3.3:1 and 1.5:1 during the two
recent dengue epidemics in Saudi Arabia [Ayyub
et al., 2006; Khan et al., 2008]. Interestingly, a male
preponderance was documented in another hemor-
rhagic fever (Rift Valley Fever) in the nearby area
and the factor of male predominance in the Rift Valley
Fever was attributed to the zoonotic nature of the dis-
ease [Hassanain et al., 2010]. The gender exposure
difference between males and females beside health-
care-seeking behavior might account for this gender
difference observed in this setting. However, there
was no any study investigating a gender behavior
bias in healthcare-seeking behavior in Sudan to sup-
port this explanation.

In the current study the DSS constituted 11.1% of
the cases and the mortality rate was 6.1%. DSS was
observed in 37 (11.9%) of 312 children in Post Sudan,
while the death rate among these all children with
dengue was 3.8% (12/312) [Malik et al., 2011].
Surprisingly there were no deaths during the two
dengue epidemic in neighboring Saudi Arabia [Ayyub
et al., 2006; Khan et al., 2008]. Yet, recently, Parkash
et al. [2010] reported a 2.6% mortality rate among
patients with dengue in Karachi, Pakistan (Pakistan;
2.6%).

One of the limitations of the current report is the
absence of direct tests: For the non-structural protein
1 antigen or tests by the polymerase chain reac-
tion. Detection of IgM in symptomatic patients is

Fig. 2. Presenting symptoms among patients with Dengue in
Kassala Hospital, Sudan
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considered diagnostic [Gubler, 2010]. Nevertheless,
IgM antibodies can cross-react with other flaviviruses,
which can make the interpretation of the serology dif-
ficult [Chen and Wilson, 2010; Gubler, 2010; Guzman
et al., 2010]. On the other hand, negative results will
not exclude the disease, as there is about 1 week win-
dow period before the appearance of IgM. The other
limitation is that the dengue serotype was not investi-
gated which might have been serotype 3 as reported
in Portsudan during the recent epidemic [Malik et al.,
2011].
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TABLE I. Clinical and Laboratory Findings in Dengue Infection Patients, Kassala, Sudan

Variables DF (N ¼ 25) DHF(N ¼ 47) DSS (N ¼ 9) P-value

Number (%) of patients with
Neutropenia 23 (92) 3 (6.3) 2 (22.2) 0.05
Raised AST 5 (20) 27 (57.4) 6 (66.6) 0.01
Raised ALT 3 (12) 6 (12.7) 1 (11.1) 0.7
Hemoconcentration 5 (20) 4 (8.5) 1 (11.1) 0.9

Platelets count
>100.000 8 (32) 3 (6.3) 0(0) 0.01
50.000–100.000 11 (44) 25 (53.1) 4 (44.4) 0.6
�50.000 6 (24) 19 (40.4) 5 (33.3) 0.04

DF, Dengue fever, DHF, Dengue hemorrhagic fever, DSS, Dengue shock syndrome, AST, Aspartate aminotransferase, ALT, Alanine
aminotransferase.
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