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Abstract

Aim: Aim of this study was to determine clinical manifestations and describe 
hematological and biochemical markers in adult patients admitted for dengue fever. 

Methods: It was a retrospective, descriptive study including adult patients with 
confirmed DF, admitted in Internal Medicine Department at Armed Forces Hospital 
during September to December 2013.  Aaccording to 2009-WHO dengue 
classification, our population was dived in Group A (30 patients): patients without 
warning signs. Group B (30 patients): patients with warning signs (presence of one or 
more of these manifestations: abdominal pain, persistent vomiting, fluid accumulation, 
mucosal bleeding, lethargy, liver enlargement, increasing hematocrit with decreasing 
platelets). 

Results: Among 112 patients suspected to have DF, 63 cases were confirmed by 
dengue RT-PCR, and 60 were enrolled in our study, 36 males and 24 females, their 
mean age were 35.9 years.  The mean duration of hospitalization was 3.6 days (1 
to 9 days). Fever and body ache were the most common symptoms present in 90% 
and 81.7% of patients.  8 patients presented mucosal bleeding; it was microscopic 
hematuria in all cases, associated with vaginal bleeding in one patient and epistaxis 
in two cases. Leucopenia and thrombocytopenia were noted in 90% and 61.6% 
respectively. 44.8% of patients had prolonged APTT. The most frequent biochemical 
abnormalities were high ALT, AST and CPK in 61%, 83.3% and 58.4 % respectively. 
No case of severe DF was noted in our study.  All patients received symptomatic 
treatment and recovered. Comparison of Group A and Group B showed that average 
WBC count was lower in Group B. 

Conclusion: Non-severe dengue infection dominated the clinical picture in our 
study and none of the patients developed sever dengue (DHF or DSS). Although this 
disease is not common in Najran, surveillance should be attentive.

INTRODUCTION 
Dengue fever (DF), and its more severe forms, dengue 

hemorrhagic fever (DHF) and dengue shock syndrome (DSS), 
is the most important arthropod-transmitted viral disease 
affecting humans in the world today.50–100 million cases of DF 
and several hundred thousand cases of DHF occur [1] each year. 

Dengue fever is caused by the dengue viruses which belong to 
the genus flavivirus, family Flaviviridae. There are 4 antigenically 
related but distinct dengue virus serotypes, DEN- I, DEN-II, DEN-
III, and DEN-IV, all of which can cause DF-DHF. These viruses are 
transmitted to humans by female mosquitoes mainly of species 
Aedes aegypti and, to a lesser extent, Aedes albopictus [2].
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Infection with one of serotypes of dengue virus is a systemic 
and dynamic disease, and cause a wide spectrum of clinical 
manifestations, with severity ranging from asymptomatic 
infection to a flue like state (DF) to a hemorrhagic form (DHF), 
characterized by plasma leakage and bleeding, representing a 
life-threatening complication [3]. After the incubation period 
the illness begins abruptly and is followed by three phases: 
febrile, critical and recovery [4] Therefore, the main problem for 
physicians during the initial days of illness is to discriminate, first 
between dengue and other febrile illnesses and second, among 
dengue cases, between non complicated cases and those evolving 
into DHF or DSS. However, clinical dengue diagnosis remains 
difficult.

In 1994, dengue virus was isolated in Jeddah, Saudi Arabia, for 
the first time from a fatal case of dengue hemorrhagic fever and 
from another nonfatal case [5]. Since that time, three serotypes 
(DENV-1, DENV-2and DENV-3) were found to circulate, often 
with more than one serotype in each outbreak. There was a major 
outbreak caused by DENV-1 and DENV-2 in 1994 while DENV-3 
emerged in 1997. In the summer of 2004, all three serotypes were 
isolated and this gave way to an extended outbreak of DENV-1 
that stretched from the summer of 2005 through early 2006 [6]. 
Most of the cases were dengue fever, with fewer cases of DHF, 
DSS and death. Dengue fever continues to be a significant health 
problem in the western region of Saudi Arabia and usually linked 
to the proliferation of the mosquito vector populations following 
the rain season [7].

Najran city in Southern Saudi Arabia is on the border with 
Yemen. It is the capital of Najran region and has a population of 
≈250,000.  It is an agricultural city in which residents commonly 
raise domestic animals in their backyards. This region was 
known to be endemic for brucellosis and Alkhurma hemorrhagic 
fever [8]. According to Najran Preventive Medicine Department 
few imported cases of DF were notified every year [unpublished 
results] but there was no data about clinical and laboratory 
profile of patients with DF in this region. During the last term of 
2013,there was an outbreak of Dengue fever in this region and 
patients admitted to Najran Armed Forces Hospitalwith dengue 
fever were studied to determine clinical, hematological and 
biochemical manifestations.

MATERIALS AND METHODS 

Study design

It was a descriptive study among patients with confirmed 
dengue virus infection in Najran Area-KSA during 2013 
(September-December)  

Patients  

All adult patients admitted in Internal Medicine Department 
at Najran Armed Forces Hospital, with confirmed DF were 
included in our study.

Methods

On admission all patient were evaluated by a complete 
history, physical exam, two sets of blood culture, Brucella 
serology, urine analysis, CBC, coagulation profile, liver enzymes, 
renal function tests, serum electrolytes, CRP, LDH and CK. Early 

serum and plasma samples were also taken and sent to Virology 
PCR Department at Riyadh Regional Laboratory where Dengue 
RNA (RT-PCR), Alkhurma RNA (RT-PCR), Alkhurma serology, 
RVF RT-PCR and RVF serology were tested. In each patient, 
demographic, epidemiological, clinical, and laboratory findings 
were recorded from the medical charts. During hospitalization, 
some investigations were repeated according to the course of the 
disease. Convalescence sample was not done.

Definitions and Diagnostic Criteria

Dengue infection was defined as a febrile illness associated 
with positive dengue RT-PCR. Aaccording to 2009-WHO [9] 
dengue classification, our population was dived in 3 groups: 

Group A: patients without warning signs 

Group B: patients with warning signs (presence of one 
or more of these manifestations: abdominal pain, persistent 
vomiting, fluid accumulation, mucosal bleeding, lethargy, liver 
enlargement, increasing hematocrit with decreasing platelets)

Group C: patients with severe dengue (dengue with severe 
plasma leakage, severe bleeding, or organ failure).

Cutoff values of white bloodcell count (<4000/µL), neutrophil 
count (<1500/µL), lymphocyte count (<1000/µL), count (<500/
µL) were used to define leucopenia, neutropenia, lymphopenia, 
and marked lymphopenia, respectively. A cutoff value for 
platelets (<100,000/µL) was used to define thrombocytopenia 
[10]. Complete Blood Count (CBC) was done more than two 
times during the illness. We considered the lowest WBC count 
to determine the extent of leucopenia. We also compared the 
extent of leucopenia in the initial phase of illness in the individual 
patients and between the two groups (Group A and Group B). If 
the decrease in WBC count was more than 30% during the period 
of illness, it was considered as significant decrease in WBCs. For 
Aspartate Aminotransferase (AST), Alanine Aminotransferase 
(ALT), LDH, CK, Serum Electrolytes and Coagulation Profile 
reference ranges given by the laboratory were considered as cut 
off values. All data was collected on structured forms and was 
analyzed thoroughly. 

Statistical analysis 

Data was coded, validated, and analyzed using SPSS for 
Windows Version 17.0. Descriptive statistics were used to 
analyze the study variables. Chi-square and t-test were used 
respectively to compare percentages and means. P-value < 0.05 
was considered significant.

RESULTS 
During the study period 112 patients were admitted for 

suspicion of dengue infection. Diagnosis was confirmed by 
positive dengue virus RT-PCR in 63 patients.3 cases were 
excluded due to lack of clinical and laboratory data.  60 patients 
were included in our study. All patients were infected by serotype 
2 (DEN-II). Keeping in view the recent WHO classification criteria, 
30 (50%) cases were without warning signs (Group A), 30 (50%) 
patients had warning signs (Group B), and none had severe signs 
of dengue infection(Group C), probably it was first outbreak of 
dengue fever (primary infection with DEN-II) in Najran Figure 
(1). There were 36 (60%) males and 24 (40%) females, their 
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Suspected cases of dengue fever
(DF): 112 patients

Confirmed cases of DF:
63 patients

3 patients excluded
(Lack of clinical and 

biological data)

60 patients included in our 
study

Group A: 30 patients
without warning signs

Group B: 30 patients with
warning signs

Figure 1 Study flow chart.

one case. These clinical features are summarized in Table (1).

Leucopenia (90%), lymphopenia (69.7%), thrombocytopenia 
(61.6%), rapid decrease in WBC (66.6%) and prolonged APTT 
(44.8%) were the most frequent hematological findings. 
High AST, ALT and CK were noted in 83.3%, 61% and 58.4% 
respectively. Tables (2 & 3) summarized all hematological and 
chemical abnormalities observed in our study. 

The comparative study between Group A and Group B showed 
that the average number of white blood cells (WBC) was lower in 
group B, and significant decrease in WBC was more frequent in 
this group of patient with warning signs (Table 4).

DISCUSSION 
Typically, people infected with dengue virus are 

asymptomatic (80%) or have only mild symptoms such as an 
uncomplicated fever [11,12]. Others have more severe illness 
(5%), and in a small proportion it is life-threatening [11]. The 
more severe manifestations, dengue hemorrhagic fever (DHF) 
and dengue shock syndrome (DSS) occur in less than 1 percent of 
dengue virus infections [13]. In our study, keeping in view WHO 
classification of severity for dengue virus infection, out of total 
60 patients who were studied, 30 (50%) patients were with mild 
infection and not having warning symptoms and signs (Group A) 
and 30 (50%) patients were with moderately severe infection 
and had warning symptoms and signs(Group B). During the 
study period no patient was admitted with sever dengue virus 
infection (Group C- DHF, DSS).Our study revealed that dengue 
virus infections in adults in Najran were mostly uncomplicated 
DF and cases with warning signs (Group B) and without warning 

Table 1: Clinical symptoms seen in adult patients with confirmed dengue 
fever infection (N=60).
Clinical manifestations n Percentage %

Fever 54 90

Skin rash 15 25

Mucosal bleeding 8 13.3

Vomiting 21 35

Body ache 49 81.7

Headache 16 26.7

Non bloody diarrhea 23 38.3

Abdominal pain 17 28.3

Cough 7 11.7

Sore throat 3 5

n: number of patient with clinical signs

mean age was 35.9 years, and ranged between 16 to 82 years. 
The mean duration of hospital stay was 3.6 days (1 to 9 days). No 
patient was admitted in ICU. All patients recovered completely 
and were discharged.

Fever and body ache were the most common symptoms seen 
in 90% and 81.7%patients respectively. Others common clinical 
features were diarrhea without blood in 23 (38.3%) cases, 
persistent vomiting in 21 (35%), abdominal pain in 17 (28.3%) 
and headache in16 (26.7%).15 patients (25%) developed 
erythematous maculopapular skin rash. 8 (13.3%) patients 
presented mucosal bleeding with microscopic hematuria in all 
cases, associated with epistaxis in two and vaginal bleeding in 

https://en.wikipedia.org/wiki/Asymptomatic
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Table 2: CBC and coagulation profile data noted in adults with confirmed 
dengue infection.
CBC and coagulation profile abnormalities n Percentage %

Leucopenia (<4000 cells/ml), N=60 54 90
Neutropenia (<1500 cells/ml), N=56 
Mild (1000-1500)
  Moderate  (500-1000)
  Severe  (<500)

42
11
18
13

75
19.6
32.2
23.2

Lymphopenia (<1000 cells/ml), N=56
Moderate (500-1000)
  Marked  (<500)

39
32
7

69.7
57.1
12.5

Thrombopenia (<150x103), N=60
Mild  (100- 150 x103)
Moderate (50-100 x103)
Severe (<50 x103)

37
20
15
2

61.6
33.4
25
3.2

Anemia (Hemoglobin <12 g/dl), N=60 5 8

Prolonged INR (>1.2), N=59 14 23.7

Prolonged APTT (>36 seconds), N=58 26 44.8

Significant decrease in WBCs, N=60 40 66.6

Rapid decrease in platelets, N=60 37 61.6
N: number of patients tested/ n: number of patient with abnormalities 
test

Table 3: Chemical abnormalities noted in adults with confirmed dengue 
infection.
Chemicals abnormalities n Percentage %

ALT>40, N=59 36 61

AST>40, N=24 20 83.3

Hyponatremia (sodium <135), N=59 19 32.2

Hypokalemia (potassium>3.4), N=59 7 11.8

High LDH (>390), N=50 9 18

High CPK (>195), N=53 31 58.4

High GGT, N=59 26 44

Hypoalbuminemia (<40g/l) 10 16.7

High CRP (>10mg/l), N=56 19 33.9

Renal impairment*, N=60 1 1.6

Proteinuria in urine analysis, N=56 20 35.7
*Renal impairment: creatinine>1.3 mg/dl, N: number of patients 
tested, n: number of patient with abnormalities test, ALT: Alanine 
Aminotransferase, AST: Aspartate Aminotransferase, LDH: Lactate 
Dehydrogenase, CPK: Creatine Phosphokinase, GGT: Gamma-
Glutamyltranspeptidase, CRP: C-reactive protein 

signs (Group A) being  in equal ratio i.e. 50% each. This finding 
is different than previous reports that demonstrate severe cases 
are more predominant [14,15].

In fact, DHF can occur during infection with any of the four 
dengue serotypes. A fifth type has been reported in 2013 [16]. 
Several prospective studies have suggested that the risk is 
highest in secondary infection with dengue-2 viruses (DENV-II) 
[17]. Indeed, an outbreak of dengue-2 virus infections in Cuba in 
1981 followed an outbreak of dengue 1 virus infections in 1977 
that involved 45 percent of the island’s population; 98 percent 
of cases of  DHF/DSS  in children and adults were associated 
with secondary infections [18]. The increased risk of DHF in 

Table 4: Comparison between patients with and without warning signs.

Variables 

Patients 
without 
warning signs
Group A 
(N=30)

Patients with 
warning signs
Group B 
(N=30)

p

Gender
Male
Female 

18
12

18
12

NS

Age (mean± SD) 40.7±16 31.1±16.8 NS

Presence of skin rash, N=60 6 9 NS

Presence of Body ache, N=60 29 20 0.03
Significant decrease in WBCs, 
N=60 17 23 0.03

WBC (mean± SD), N=56 2.89±1.3 2.01±0.7 0.002
Lymphocytes (mean± SD) 
N=56 0.92±0.4 0.83± 0.34 NS

Platelets (mean± SD), N=60 153.2±69 120.7± 48.03 0.04

APTT (mean± SD), N=58 35.8±5.01 36.94±6.2 NS

secondary dengue virus infections is felt to reflect the differences 
in immune responses between primary and secondary dengue 
virus infections: antibody-dependent enhancement of infection, 
enhanced immune complex formation, and/or  accelerated T 
lymphocyte responses. In our study although all patient were 
infected by serotype 2, no severe case was noted. Probably it 
was primary infection with dengue virus-2since it was the first 
outbreak of dengue fever in Najran.

Regarding the influence of age on the severity of infection, the 
risk for DHF appears to decline with age, especially after age 11 
years. During the 1981 epidemic of DHF in Cuba, the modal age 
of DHF cases and deaths was four years, although the frequency 
of secondary dengue-2 infections was similar in those 4 to 40 
years of age [19]. A specific population at higher risk for DHF 
in endemic areas is infants, particularly those between 6 and 
12 months of age. These children acquire dengue virus–specific 
antibodies through placenta and become susceptible to primary 
dengue virus infection when antibody levels decline below the 
neutralization threshold [20,21]. 

In our study population all dengue virus infections were 
mostly uncomplicated DF, with no case of severe dengue (DHF, 
DSS). This fact can be explained by sample characteristics like: 
a) the relatively small size (n=60) of sample, b) all patients were 
adult, c) no previous exposure to dengue virus since it was the 
first outbreak of dengue in the region, d) our study took place 
during the dengue season when the prior probability of dengue 
was high and patients were given appropriate medical care 
promptly decreasing the chance of developing complications. 
e) we may have under-estimated the number of severe cases of 
dengue infection because we relied heavily on serial hematocrit 
results which may be influenced by intravenous fluid therapy 
and abdominal ultrasound was not done systematically for all 
patients to look for as cites as plasma leakage sign.

Most dengue virus infections in adults are reported to be 
symptomatic [22,23]. For example, in a survey of 41 military 
personnel with serologic evidence of dengue virus, approximately 
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86 percent of infections were symptomatic [24]. In contrast, most 
infections among children under age 15 years are asymptomatic 
or minimally symptomatic. In one study of schoolchildren in 
rural Thailand, 53 percent of dengue virus infections were not 
associated with a recognized febrile illness despite intense active 
surveillance [25]. Several clinical manifestations: headache, 
retro orbital pain, arthralgia, myalgia, vomiting, petechiae and 
melena are more observed in adults with dengue infection 
than in pediatric population. However, epistaxis, oliguria and 
hepatomegaly are more frequent in children [26]. Frequency 
of clinical manifestation in adults with dengue infection varied 
according to various series. Common dengue-induced laboratory 
changes include thrombocytopenia, leukopenia, atypical 
lymphocytes, immature neutrophils, raised hematocrit (Hct) 
and liver enzymes, mild increases in prothrombin time (PT) and 
activated partial thromboplastin time (aPTT), and increased 
fibrinolysis. Alanine transaminase (ALT)/AST increase tend to be 
mild to moderate (2.5–5 + upper limit of normal, but acute liver 
failure with severe bleeding may occur [14,15].

In our study most common symptoms were fever 90% 
and  body aches 81.7%, while diarrhea 38.3%, vomiting 35%, 
abdominal pain 28.3%, headache 26.7%, skin rash 25% were 
present in more than one fourth of the patients. Mucosal bleeding, 
cough and sore throat were uncommon symptoms and were 
present in less than 13% of patients. Elevated liver enzymes (AST 
83.3%, ALT 61%, GGT 44%) followed by CPK 58.4% were the 
most common chemical abnormalities. There was Hyponatremia 
(sodium <135) in 32.2%, Proteinuria in 35.7%, High CRP 
(>10mg/l) 33.9%, Hypoalbuminemia (<40g/l) 16.7%.

A similar study of 143 confirmed adult dengue cases in 2008 
from Hanoi, Vietnam has shown fever (100%), headache (92.2%), 
myalgia (76.8%). rash (51%), vomiting (46.1%), cough (44.9%), 
eye pain (40%), bleeding (36.2%), diarrhea (34.5%),and itching 
(28.4%)as more frequent symptoms while abdominal pain 
(28.1%) was in same frequency [27]. 

In a prospective cohort study of 268 confirmed cases 
with dengue infection in West Java, Indonesia, symptoms and 
signs that were frequently reported included myalgia(91.3%), 
headache (90.9%), arthralgia (63.8%), and nausea (59.6%). 
Leukopenia (<4000/mm3) was detected in 29% of patients 
and thrombocytopenia (<150,000/mm3) was detected in 
34% of patients. The majority of DF cases presented with an 
undifferentiated fever 38.6% (81/210) also presented with 
hemorrhagic signs or mild thrombocytopenia. There were no 
cases with complications such as organ impairment [28].

In order to look for other clinical and biological warning signs 
of dengue infection in our population, we compared patients with 
and without warning signs (Group B, Group A).Despite our small 
number of patients, our study showed that significant leucopenia 
was more frequent in group B. More prospective studies with 
large number of patients are needed to confirm this data.

CONCLUSION
To conclude, non-severe dengue dominated the clinical 

picture in our study and none of the patients developed severe 
dengue infection. In our study epidemiological, clinical and 
laboratory parameters proved similar to features of adult dengue 

infections in other parts of the word. More research is needed 
in community and hospital settings to broaden our knowledge of 
dengue epidemiology and various aspects of dengue infection. It 
will help in devising effective public health strategies and assess 
their preparedness for epidemics.
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