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Abstract

Dengue fever is a major infection in the world which geographically expanded. The disease
is caused by dengue virus that transfers by Aedes mosquito mainly Ae. aegypti. It is endemic
in Saudi Arabia and several outbreaks were reported. The virus primary affects different age
groups. Dengue virus can cause classic dengue fever, dengue hemorrhagic fever and dengue
shock syndrome. This study reviewed the clinical pictures, laboratory results and outcome of
DF in adults and pediatrics. The retrospective descriptive study included 274 DF patients was
conducted at Andalusia Hospital, Jeddah, Saudi Arabia over one year. Demographic data, clin-
ical spectrum and laboratory investigations were recorded.

The results showed that pediatrics were 45/274 (16.4%), while adults were 229 (83.6%),
males were more dominant than females (30 or 66.7% & 169 or 73.8%) in pediatrics and
adults respectively. Headache myalgia, and retro-orbital pain were the main clinical pictures in
adults (p<0.05), while vomiting and diarrhea were prevalent in pediatrics (p<0.05). Anemia,
thrombocytopenia and elevated liver enzymes were significantly higher in adults than pediat-
rics (p<0.05). Hospital stay and severe DF (DHF & DSS) were significantly higher in adults

than pediatrics (p<0.05).
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Introduction

Dengue fever (DF) is caused by human ar-
bovirus (Gamil et al, 2014), transmitted be-
tween them by a mosquito vector (Alwafi et
al, 2013), mainly Aedes aegypti and Ae. alb-
opictus (WHO, 2015). Apart from the Aedes
vector, at least four well-documented mode
of dengue virus transmission in health care
setting via needle-stick injury (Abdel Mota-
galy et al, 2017), and one case by non-per-
cutaneous exposure were reported (Chen and
Wilson, 2004). Some asymptomatic blood
donors have viremia levels sufficient to
transmit dengue to recipients of blood com-
ponents (Stramer et al, 2012).

In Batavia 1779, DF was first discovered
and after one year, Philadelphia, USA was
reported to be pandemic with DF (Mc-
Callum, 2008). The first isolation of DF vir-
us (DENV-2 & DENV-1) was in 1994 in Je-
ddah as an outbreak of 289 confirmed cases
(Fakeeh and Zaki, 2001). Several DF out-
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breaks were reported in Jeddah and sur-
rounding areas (Fakeeh and Zaki, 2003;
Khan et al, 2008; Zaki et al, 2008; El-Badry
et al, 2014). Dengue fever is prevalent in
tropical areas affecting both adults and chil-
dren (WHO, 2015), CDC reported that al-
most 100 million cases needed hospitaliza-
tion every year and in more than 100 coun-
tries the mortality caused by DF reached
22000 deaths per year and many of them
were children (Knowlton et al, 2009). 3350
DF cases were reported in 2009 in the King-
dom with a fatality rate of 4.6/1000 (Saudi
Ministry of Health; 2010). The prevalence of
DF was reported in one study as 0.1% as an
unexpected rate (Memish et al, 2011), how-
ever three studies (Ayyub et al, 2006; Khan
et al, 2008; Al-Azraqi et al, 2013) reported
prevalence range of 31.7% t056.9% among
clinically suspected patients.

Diagnostic assays include ELISA and mo-
lecular biology techniques that allowed the
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early detection of the epidemic outbreaks
(Durand et al, 2003). Combination of guided
clinical examination and laboratory tests are
essential to confirm diagnosis (Rodrigues et
al, 2005). The incubation period ranged
from 3 to 14 days (Shahina et al, 2009). DF
ranges from mild to severe presentation,
where patients with mild presentation expe-
rience limited low fever, however in severe
cases, patients can be presented with life-
threating dengue hemorrhagic fever DHF
and dengue shock syndrome DSS (Guzman
and Kouri, 2002; Alwafi et al, 2013). Fever,
nausea, vomiting, headache, abdominal pain
and musculo-skeletal pain were the com-
monest DF symptoms (Khormi and Kumar,
2012; Kholedi et al, 2012). Genetic disposi-
tion, age and immune status are risk factors
for developing DHF (Alhaeli et al, 2016).
The clinical symptoms of DF involve liver
(Gulati and Maheshwari, 2007), liver is not
the target organ, and however necrosis, in-
flammation and derangement in liver en-
zymes were observed (Kuo et al, 1992). The
changes in liver associated to DF differ be-
tween adults and children as a result of the
differences in physiology and anatomy of
liver between children and adults (Ginsberg
et al, 2002; Kittigul et al, 2007). Sometimes,
there were unusual DF clinical pictures in
both adults and children (Torres et al, 2000;
Yamamoto et al, 2002). It seems that there
are several differences in presentation and
outcome between adults and children, so in
this study we aimed to compare clinical out-
come and complications between adults and
children who had DF.
Subjects and Methods

This descriptive retrospective study in An-
dalusia hospital Jeddah, KSA involving pa-
tients diagnosed with dengue infection from
December 2014 to December 2015. The pro-
tocol was approved by the Ethical Commit-
tee of the hospital. Clinical data were col-
lected from medical records and laboratory
results were retrieved from laboratory data
base. Diagnosis of dengue infection was
confirmed by positive nonstructural protein
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antigen and positive IGM. Patients were di-
vided into two groups: adult (>15 years) and
children.

Patients with chronic underlying disorder
or associated infection were excluded from
the study. Clinical and laboratory criteria for
DF diagnosis and classification of severity
were WHO guided (Hanafusa et al, 2008).

Statistical analysis: Data was analyzed by
Package of Social Science Software prog-
ram, version 23 (Armonk, NY: IBM Corp.).
Data was summarized as mean, standard de-
viation (SD), median and range for quantita-
tive variables, frequency and percentage for
qualitative ones. Comparison was performed
using Mann Whitney test (non-parametric
data) for quantitative variables and Chi
square and Fisher’s exact test for qualitative
ones. P values less than or equal to 0.05
were considered significant.

Results

The study included 274 patients diagnosed
with Dengue from Andalusia hospital Jed-
dah, KSA, during the period from December
2014 to December 2015. There were 45
(16.4%) patients in pediatric age group with
M=SD age of 11.6+3.4 years and range from
2.9 to 15.0 years, adults constituted 229/274
(83.6%) of patients with ages were 21.3 to
77.6 year with average of 39.2+11.8 years.

Children, 30 (66.7%) were males & 15
(33.3%) females with ratio 2:1. Adults, 169
(73.8%) were males & 60 (26.2%) female
with ratio 2.8:1 (Tab. 1).

Anorexia, abdominal pain and headache
were the main clinical picture in all patients.
Headache, myalgia and retro-orbital pain
were significantly higher in adults (0.03,
0.04 & 0.01) respectively. Vomiting & diar-
rhea were significantly higher in children
(0.01 & 0.04) respectively (Tab. 2).

Adults had a significantly lower median
platelet count and a higher hemoglobin lev-
el. Low significant difference was detected
in white cell count between both. Follow up
cases showed no statistical difference in
platelet count and white cell count between
both as hemoglobin level still significantly



higher in adults than children (Tab. 3)

ALT levels were significantly higher in
adults [(33.0-110.0) with a median 55U/L]
than pediatric group [(25.75-61.0) with me-
dian 36.5 U/L]. AST levels in adults were
higher [(36.0-129.0) with median 61U/L]
than children [(40-72.0) with a median
45U/L] but without significant. Follow up
results revealed decline of ALT level in
adults [(34.75-101.5) with median 54.5U/L]
and rise in ALT level in children [(29.25-
71.5) with median 50 U/L] without signifi-

cant difference were detected. The same ob-
servation was noted on AST level that de-
clined in adults [(43.0-101.0) with median
57U/L] and rose in children [(32.25-88.5)
with median 64.5U/1] but without significant
difference between both groups (Tab. 4).

In adults hospital stay was significantly
higher [(4-6) with median 4 days] than pedi-
atrics [(2-3) with median 3 days]. Severe
dengue, dengue hemorrhagic fever & den-
gue shock syndrome were significantly
higher in adults (p 0.049) (Tab. 5).

Table 1: Sex characteristics of patients

Variable | Pediatric (N=45) Adult (N=229) P-value”
Male 30 (66.7%) 169 (73.8%) 0327
Female 15 (33.3%) 60 (26.2%) o
Table 2: Differences in clinical presentations according to age groups
Variable | Pediatric (N=45) | Adult (N=229) | P-value”
Clinical presentations
Fever 45 (100) 229 (100.0) 1.000
Abdominal pain 25 (55.6) 117 (51.1) 0.581
Headache 20 (44.4) 140 (61.1) 0.038*
Vomiting 8(17.8) 16 (7.0) 0.019*
Rash 5(11.1) 25(10.9) 0.969
Myalgia 5(11.1) 57 (24.9) 0.043*
Diarrhea 7 (15.6) 10 (4.4) 0.004*
Retro-orbital pain 0(0.0) 29 (12.7) 0.012*
Table 3: Differences in blood indices according to age groups
Variable | Pediatric (N=45) [ Adult (N=229) [ P-value”
At admission
HB 12.95+ 1.89 13 (11.85-14.35) 13.86 +2.07 14 (12.5-15.2) 0.005%*
WBCs 4.11+£4973 (2.1-4.1) 4.00+7.612.7(2-3.9) 0.560
Platelets 136.17 + 58.59 131 (99.75-162.5) 110.93 +56.69 110 (73.0-143.0) 0.005*
Follow up
HB 12.77 £1.62 13 (12-13.85) 13.52 +2.13 14 (12-15) 0.013*
WBCs 5.07+4.944.1(2.9-5.9) 4.98 +2.68 4.5 (3.2-6) 0.342
Platelets 168.96 + 82.15 155.0 (123.25-188.75) | 154.43 +83.89 137.0 (95.5-190.0) 0.107
# Mann-Whitney U test, * Significant
Table 4: Differences in liver enzymes according to age groups
Variable Pediatric (N=45) I Adult (N=229) P-valu®”
Mean + SD Median (IQR)
At admission
ALT 52.47 +41.92 36.5 (25.75-61.0) 111.19 + 285.40 55.5 (33.0-110.0) 0.012*
AST 59.00 = 34.93 45.0 (40-72.0) 156.90 + 545.40 61.0 (36.0-129.0) 0.157
Follow up
ALT 59.93 + 46.69, 50.0 (29.25-71.5) 86.46 + 94.48, 54.5 (34.75-101.5) 0.398
AST 69.90 + 48.55, 64.5 (32.25-88.5) 92.53 + 88.11, 57.0 (43.0-101.0) 0.645
# Mann-Whitney U test, * Significant
Table 5: Outcome of patients
Variable Pediatric (N=45) | Adult (N=229) P-value’
Mean + SD Median (IQR)
Hospital stay (days) 25+0.8,3(2-3) | 4.7+0.9, 4 (4-6) <0.0001*
Variable Complications (DHF/DSS): P-value™
Dengue fever 26 (57.8%) 89 (38.9%)
Dengue hemorrhagic fever 18 (40.0%) 137 (59.8%) 0.049*
Dengue shock syndrome 1(2.2%) 3(1.3%)

# Mann-Whitney U test, ##Chi-square test, * Significant

Discussion
This retrospective study described dengue
fever in children and adults in Jeddah City,
which is one of highly infected area owing
to huge number of visitors coming to pilg-
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rims (Haj and Omrah) and its climate condi-
tions that favors dengue infection (Khormi
and Kumar, 2012; Alhaeli et al, 2016).

In this study adults numbered children.
This agreed with other studies carried out in



KSA that explained the prevalence of DF in
adults by being the age group that spends
more outdoor time than children (Alwafi et
al, 2013; Gamil et al, 2014) Other studies
found higher prevalence of DF in children
(Kulkarni et al, 2010; Souza et al, 2013) .
Although the difference was not significant,
males were more affected more than females
that was consistent to other Saudi studies as
well as studies in France, Australia, Brazil
and Mexico reporting higher DF incidence
in them (Gutiérrez et al, 2013; Horta et al,
2014; Raza et al, 2014) . Alwafi et al, 2013).
The men are the main working power out-
door but women spend more time indoor,
they wear covering clothes for religious pur-
poses. Hence geographical distribution and
culture could affect the epidemiology of DF.
Fever was a cardinal manifestation in both
groups. Abdominal pain was a common pre-
senting symptom with no statistical differ-
ence between both groups. Studies reported
abdominal pain as common DF presenting
symptom (Kholedi et al, 2012; Sharmin et
al, 2013). Headache, retro-orbital pain and
myalgia were significantly higher in adults.
This agreed with other studies that referred
the prevalence of these manifestations in
adults to difficult explanation of such symp-
toms by children and parents (Souza et al,
2013). Vomiting and diarrhea were signifi-
cantly higher in children, these data were on
line with other studies from Thailand and
Philippines that reported higher gastrointes-
tinal manifestations in children than adult
(Namvongsa et al, 2013; Velasco et al,
2014). Skin rash was observed in few cases
of patients that might be related to late ad-
mission when primary rash was abated.
Hemoglobin level was lower in children
than adults in both initial evaluation of fol-
low up investigation. This may be related to
lower physiological values related to age.
Platelet count was significantly lower in
adults on initial investigation while no statis-
tical difference was found on follow up.
This agreed with others reported a more sev-
er thrombocytopenia in adults than children
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destructing platelets and mega-karyocytes in
bone marrow (Namvongsa et al, 2013).

Rise of aminotransferases (ALT, AST) was
noted in both groups on admission. ALT
was sig-nificantly higher in adults than chil-
dren. Others reported more severe rise of
ALT in adults than children. Hepatic in-
volvement was referred to direct effect of
virus on hepatocytes, deregulations of host
immune response to virus. AST levels were
higher than ALT levels in both groups. The
higher AST levels referred to damage of
myocytes at early stage of dengue infection
(Wang et al, 2009; Martinez et al, 2016).
Follow up showed aminotransferases decline
in adults without concomitant decline in
children. This might be due to risky effect of
virus on children or use of hepatotoxic drugs
as acetaminophen a commonly used analge-
sic and antipyretic in children.

Longer hospital stay and severe dengue in
adults were significantly higher with distinc-
tive serotypes (Souza et al, 2013). Others
reported more severe dengue and longer
hospital stay in children (Hammond et al,
2005; Namvongsa et al, 2013) referred these
findings to secondary dengue infection, in
contrary to the present study as primary in-
fection caused protection against severe dis-
ease. Severe dengue is a relatively rare but
its serious complication due to plasma leak-
ing, fluid accumulation, respiratory distress,
severe bleeding or organ impairment. Severe
dengue may be life-threatening, but early
diagnosis and prompt therapy decreased fa-
tality to far below 1% (WHO, 2017).

Dengue may be resurging in the Middle
East and North Africa (WHO, 2014) with
unprecedented outbreaks or previously unre-
cognized magnitude occurred in Pakistan
(Rai, 2011), the Arabian Peninsula (Arya
and Agarwal, 2014) and an outbreak in Eg-
ypt occurred following a decades-long ab-
sence of reported cases from that country
(WHO, 2015). Still, despite increasing glob-
al concern about the threat of Aedes-trans-
mission, dengue epidemiology in the MENA
was largely uncharacterized (Morsy, 2018).



DF caused 50 to 100 million cases, a half-
million hospitalizations, and 22,000 deaths
annually in about 100 countries, with increa-
sed 30-fold in last 50 years (WHO, 2017)
Conclusion

The present data showed that dengue infe-
ction affected adults more than children,
with male sex predominance. Adults showed
the classical manifestations (headache, my-
algia, retro-orbital pain), whereas in children
showed vomiting and diarrhea as prevalent
ones. Thrombocytopenia and elevated liver
enzymes were more in adults with severe
infection needed prolonged hospitalization.
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