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Review Paper
An Outline of Dengue Fever in Iran, Focusing on Pediatric 
Manifestations and Case Management: A Narrative Review

Background: Dengue fever is an emerging mosquito-borne viral disease caused by four dengue virus 
serotypes (DENV 1–4) and transmitted mainly by Aedes aegypti and Aedes albopictus. Given the distinct 
clinical course and higher risk of severe complications in children, understanding pediatric-specific 
manifestations, diagnosis, and management is critical for preparedness in Iran. This study reviews 
available global and regional evidence on dengue fever with a specific focus on pediatric populations. 

Methods: This is a narrative review. Data were synthesized from epidemiological reports, World Health 
Organization (WHO) guidelines, and published clinical studies addressing pediatric clinical presentation, 
diagnostic strategies, disease progression, and management approaches, with contextual relevance to 
Iran.

Results: In children, dengue fever frequently presents with nonspecific clinical features, including fever, 
gastrointestinal symptoms (vomiting, abdominal pain, diarrhea), rash, and lethargy, rather than the 
classic musculoskeletal pain commonly seen in adults. Pediatric patients are at higher risk of rapid 
disease progression to dengue hemorrhagic fever and dengue shock syndrome, primarily due to 
increased vascular permeability. Pleural effusion detected by ultrasound is the most common indicator 
of plasma leakage in children. Laboratory findings often include thrombocytopenia, hemoconcentration, 
and elevation of liver enzymes. Diagnosis relies on high clinical suspicion in endemic or affected areas 
and on confirmation by serological testing (IgM/IgG), NS1 antigen detection, or viral RNA detection. 
Management of pediatric dengue fever is primarily supportive, with timely, carefully monitored fluid 
therapy as the cornerstone of treatment. Early recognition of warning signs and meticulous fluid 
management are essential to prevent shock and organ failure. Recovery in children is typically rapid, 
occurring within 24-36 hours once the critical phase resolves.

Conclusions: Dengue fever in children differs significantly from that in adults in terms of clinical 
presentation, risk of severe complications, and management priorities. With the recent emergence 
of dengue fever in Iran, heightened awareness of pediatric-specific features, early diagnosis, and 
standardized supportive care are essential to reduce its morbidity and mortality. Strengthening 
surveillance systems, educating healthcare providers, and implementing vector control strategies are 
vital for national preparedness. As Iran is not yet hyperendemic, vaccination against dengue fever is 
not currently mandatory; however, continued monitoring and preventive strategies remain crucial, 
particularly for protecting the pediatric population.
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Introduction

he term “dengue” comes from a Swahili 
phrase, “Ka-dinga pepo,” which means a 
cramp-like seizure caused by an evil spirit. 
Dengue viral infection (DVI) is a debilitating 
disease transmitted by mosquitoes, primarily 
of the genus Aedes in the Culicidae family. The 

key species include Aedes aegypti, originally from Africa 
and now prevalent in tropical and subtropical regions, 
and Aedes albopictus, originally from Southeast Asia 
and now found in tropical, subtropical, and temperate 
areas. A. aegypti is generally a more efficient vector of 
the virus [1]. These mosquito species possess biologi-
cal, behavioral, and ecological traits that enable them to 
serve as efficient vectors of arboviral disease (Table 1). 

Existing literature reveals significant gaps in our under-
standing of pediatric dengue, as most studies focus on 
adult manifestations while underrepresenting children, 
who often exhibit atypical symptoms such as gastroin-
testinal distress and a propensity for rapid clinical de-
terioration. The lack of standardized diagnostic criteria 
and early warning markers for severe dengue in children 
hampers the development of effective, age-specific 
management protocols [2]. This narrative review aimed 
to provide a comprehensive overview of dengue fever in 
Iran with a particular focus on pediatric manifestations 
and case management strategies. This review seeks to 
synthesize current knowledge on the epidemiology, 
clinical features, and treatment approaches, highlight-
ing gaps for future research and improving understand-
ing among healthcare professionals.

Materials and Methods

This narrative review provides a comprehensive over-
view of dengue fever in Iran, with a particular focus 
on pediatric manifestations and approaches to case 
management. A broad literature search was carried 
out across major scientific databases, including ISI, 
PubMed, Scopus, and Google Scholar, using keywords 
such as “dengue fever,” “Iran,” “pediatric,” and “case 
management.” Articles published in English and Persian 
up to September 2025 were considered. Selected stud-
ies included original research, reviews, case reports, and 
national health reports relevant to the epidemiology, 
clinical features, and treatment strategies of pediatric 
dengue fever in Iran. The literature was organized the-
matically to synthesize current knowledge on the bur-
den of disease, clinical presentations in children, and 
management guidelines. The review process prioritized 
depth of analysis and interpretation over exhaustive, 

systematic inclusion, consistent with the narrative re-
view methodology.

Definitions of Clinical Syndromes 

A. aegypti is a daytime-biting mosquito and a vector 
for several viral diseases, including dengue virus, yellow 
fever virus, chikungunya virus, and Zika virus, each with 
its own clinical syndrome [1]. The coexistence of A. ae-
gypti and A. albopictus vectors in the same areas may 
increase the risk of human infection or co-infection [3]. 

Yellow fever

The yellow fever virus, an RNA flavivirus, is prevalent 
in tropical regions of Africa and South America. It is 
not commonly found in Asia, but could become an is-
sue in Iran due to the potential return of unvaccinated 
travelers from outbreak areas [4]. The initial symptoms 
include acute-onset fever, headache, myalgia, low back 
pain, nausea, and vomiting, with nonspecific signs often 
appearing after a 3-10-day incubation period [3]. 

Yellow fever exhibits a wide range of clinical presenta-
tions, from asymptomatic or subclinical infections with 
no noticeable symptoms to severe and potentially life-
threatening illness. Severe cases are marked by a classic 
triad of hemorrhage, jaundice, and albuminuria, indicat-
ing a high risk of mortality [5]. In these cases, symp-
toms may subside temporarily before recurring with se-
vere manifestations such as high fever, headache, lower 
back (lumbosacral) pain, nausea, vomiting, abdominal 
pain, impaired consciousness, bradycardia, severe hep-
atitis, shock, and extensive hemorrhage, known as the 
“intoxication period” [6].

Chikungunya fever

Chikungunya fever is a short-duration fever, a dengue-
like febrile syndrome with an incubation period of 2-4 
days [7]. The clinical presentation and outcomes in chil-
dren differ from those in adults [8]. Infants typically ex-
perience a sudden onset of fever followed by skin flush-
ing, which may progress to a generalized maculopapular 
rash and lymphadenopathy after 3 to 5 days. Conjuncti-
vitis and pharyngitis are also common, and some infants 
may exhibit a biphasic fever curve and arthralgia [7]. 

Older children may experience headache, myalgia, and 
arthralgia following a fever. Joint pain is usually polyar-
ticular, bilateral, and symmetric, affecting the extremi-
ties and larger joints [8]. A macular blush appears early, 
followed by a maculopapular rash and pronounced 
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lymphadenopathy. Hemorrhagic symptoms are rare in 
this age group. In adults, Chikungunya fever manifests 
with fever, followed by leukopenia, a maculopapular 
rash, and persistent arthralgia, which can progress to 
polyarthritis lasting for months [10].

Zika

The Zika virus is a single-stranded RNA flavivirus. Most 
acute Zika virus infections are asymptomatic, with 60%-
80% of cases showing no symptoms. Symptoms are typ-
ically mild, last a few days to a week, and include fever, 
an itchy maculopapular rash, arthralgia and myalgia, 
and conjunctival hyperemia [11]. Other symptoms may 
include headache, extremity edema, vomiting, orbital 
pain, and lymphadenopathy. In rare conditions, labora-

tory abnormalities may present, including thrombocy-
topenia, leukopenia, and elevated liver enzymes. Neu-
rological complications such as Guillain-Barré syndrome 
have been reported in rare cases [12].

Zika virus infection during pregnancy can lead to se-
vere congenital malformations in the infants, such as 
microcephaly, hypertonia, abnormality in the eyes, and 
hearing disorder [13]. The long-term effects of Zika in-
fection in children and adolescents are still being stud-
ied, emphasizing the need to understand its impact over 
a lifetime [14].

In patients with a history of recent travel to hyperen-
demic areas or with sexual partners who have recently 
traveled to such areas, Zika virus infection should be 

Table 1. Morphology and characteristics of A. aegypti and A. Albopictus [9]

Variables

A. aegypti A. albopictus

Nickname Yellow fever Asian tiger

Color Dark brown Black and white

Length (mm) Smaller, 4-7 Slightly larger, 4-10 

Genetic variation Low genetic variation High genetic variation

Origin Africa Asia

Climate distribution Tropical and subtropical Tropical, subtropical, and temperate 

Distribution in Iran Common type (southern provinces) Exist (northern provinces)

Tendency to bite humans Occasional Aggressive

Host preference Highly anthropophilic Both zoophilic and anthropophilic

Biting habit to complete a meal >1 host (discordant) One host (concordant)

Place of biting Inside dwelling Inside and outside dwelling

Breeding place Small man-made water container Small man-made as well as natural water 
containers

Vectorial capacity Urban and peri-urban regions Rural and peri-urban regions

Flight range (meter) 400-500 400-500

Tolerance of eggs to desiccation Yes, shorter time Yes, prolonged periods (≥1 year)

Biting time Daytime Daytime
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considered [15]. Because the symptoms of dengue and 
chikungunya virus infections are similar, patients should 
be evaluated for all three viruses [16]. 

Transmission

Due to the species’ sip-feeding behavior and biting 
a full blood meal, explosive transmission is expected. 
The transmission usually occurs during wet seasons. 
A. aegypti is highly domesticated and breeds in stored 
or freshwater containers, especially when they are not 
in use during dry seasons, and has implications for dis-
ease transmission [17]. Mosquitoes only need a small 
amount of water to lay eggs in any container that col-
lects water, such as a used tire or can. Eggs are laid 
along the water line in the water container, stick to the 
container walls like glue, and can survive long periods 
of desiccation. Due to its limited flight range (400-500 
m), which has epidemiological and interventional im-
plications, A. albopictus is also a competent vector of 
dengue and, when present on its own in an area, acts as 
the main vector [18].

Dengue virus transmission occurs in two cycles: Enzo-
otic (monkeys-Aedes-monkeys) and epidemic (human-
Aedes-human) [19]. Dengue viruses can replicate in the 
gut, brain, and salivary glands of mosquitoes without 
harming adult mosquitoes. Mosquitoes remain capable 
of spreading the virus throughout their lifespans, which 
can extend up to 70 days under controlled experimen-
tal conditions. Due to their extended lifespan and need 
to take multiple blood meals, female mosquitoes are 
highly effective vectors. The dengue virus also infects 
the genital tract and can enter fully developed eggs dur-
ing oviposition [20]. 

Initially, dengue is transmitted by the bites of infected 
mosquitoes. The virus can then spread to others through 
bites, with human-to-mosquito transmission occurring 
from viremic individuals, both symptomatic and asymp-
tomatic, from two days before symptom onset to two 
days after fever resolution. Transmission through blood 
products, organ donation, and transfusions is rare.

Although the possibility of maternal transmission of 
dengue during pregnancy is low, pre-term labor, low 
birth weight, and fetal distress may occur. The virus is 
also transmitted during labor [21]. Dengue virus has 
been detected in breast milk, but because of the ben-
efits of breastfeeding, it is still recommended even if a 
dengue infection is suspected [22].

Other transmission routes include blood transfusion, 
organ transplant, needlestick injuries, and possibly 
sexual contact, though these occurrences are rare [23]. 
Children, especially those under 15, are particularly vul-
nerable to dengue. Infants and young children are at a 
higher risk of developing severe complications, such as 
dengue shock syndrome (DSS) [20].

Epidemiology 

Benjamin Rush documented the first dengue out-
break in Philadelphia, Pennsylvania, in 1780. Research 
indicates that dengue viruses likely originated in tropical 
regions of Asia. A. aegypti, a mosquito species native to 
Africa, is now widespread throughout tropical and sub-
tropical regions [24]. Dengue is now prevalent in over 
100 countries across the world regions of Africa, the 
Americas, the Eastern Mediterranean, Southeast Asia, 
and the Western Pacific. The most severely affected 
areas are the Americas, Southeast Asia, and the West-
ern Pacific, with Asia bearing approximately 70% of the 
global disease burden. It is estimated that 390 million 
dengue infections occur each year, with 96 million peo-
ple experiencing varying degrees of severity [25]. 

By April 30, 2024, World Health Organization (WHO) re-
ported over 7.6 million dengue cases, including 3.4 million 
confirmed, >16,000 severe, and >3,000 deceased cases. 
Dengue cases have increased in the past 5 years, particu-
larly in the Americas, with the highest number recorded in 
2023, affecting over 80 countries. Many endemic countries 
lack adequate detection and reporting systems, leading to 
an underestimation of the true global burden of dengue 
[26]. Clinically apparent dengue can affect all age groups, 
but it is most frequently observed in children aged 5-15 
years, with the highest mortality in children under 5 [27]. 
Dengue is among the top 10 leading causes of death in chil-
dren under 15 years in tropical Asian countries [28]. 

Fewer than 20 imported dengue cases were reported 
annually in Iran before 2024. On June 14, 2024, the first 
2 locally acquired dengue cases were reported. During 
2024, Iran experienced a surge in imported dengue cas-
es, and approximately 1127 cases of dengue fever were 
identified, of which 922 cases were attributed to local 
transmission, and 20% of the infected patients were 
children (4% between 1-10 years and 16% between 11-
20 years old) [29]. The highest incidence was reported 
in Chabahar and Bandar Lengeh. Furthermore, from 
the beginning of 2025 through September 14, 434 new 
cases were documented nationally, and 20% were in the 
pediatric population (3% between 1-10 years and 17% 
between 11-20 years old) [3, 30].
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Clinical Manifestations 

Dengue fever in children can present with a range of 
clinical manifestations from mild to severe [31]. The du-
ration and severity of the fever can vary widely. Follow-
ing an intrinsic incubation period of 3-14 days (typically 
4-7 days), the dengue virus progresses through three 
main phases: The febrile phase lasting 2-7 days, the criti-
cal phase within 1-2 days, and the recovery phase be-
tween 2-7 days [32]. Most children will only experience 
the febrile phase. However, some children may experi-
ence the critical phase, which is not easily predicted [33].

Febrile phase 

The febrile phase of dengue fever in children is similar 
to that in adults, typically lasting 2-7 days. Symptoms 
begin with a sudden onset of a high fever ranging from 
39 to 40 °C. During this time, children may experience 
generalized symptoms such as headache, myalgia, and 
sometimes abdominal pain, accompanied by a maculo-
papular rash and mild hemorrhagic manifestations like 
epistaxis, petechiae, and purpura, ecchymosis, hematu-
ria, and gastrointestinal bleeding may occur [34]. In chil-
dren, the febrile stage is often complicated by gastro-
intestinal symptoms like vomiting and anorexia, which 
can sometimes mask the classic clinical picture seen in 
adults, making early diagnosis challenging [35]. Based 
on the fever’s degree, bradycardia is expected [36]. 

Hematologic studies during this phase often reveal 
characteristic changes, including thrombocytopenia, 
hyponatremia, elevated liver enzymes, and leukope-
nia, which, when interpreted alongside clinical features 
such as fever and rash, bolster the diagnostic suspicion 
of dengue [37]. Complications such as dehydration, fe-
brile seizures, and neurological manifestations, includ-
ing encephalitis and aseptic meningitis, may occur [38]. 
During the acute febrile period, dengue viruses circu-
late in the peripheral blood, potentially infecting other 
mosquitoes 2 days before the fever onset and 5 days 
after [39]. The virus spreads systemically over 8-12 days. 
After this incubation period, the virus can be transmit-
ted to humans by subsequent mosquito bites [40]. 
Adults are more commonly affected by classic dengue 
fever than children. Management of the febrile phase 
involves supportive care, including hydration, rest, and 
antipyretics to manage fever and pain [41]. This phase 
lays the groundwork for subsequent stages of the dis-
ease, and its proper recognition is crucial for effective 
monitoring and timely supportive intervention [35].

Critical or leakage phase

In children, the leakage phase begins following the 
febrile phase, marking the onset of the critical phase, 
usually between 3 and 7 days of fever, around the 
time of defervescence, and lasts 24-48 hours. There is 
a marked increase in capillary permeability, leading to 
plasma leakage into interstitial spaces. Children in this 
phase may also experience intense abdominal pain and 
persistent vomiting (>3 times in one hour or >4 times 
in 6 hours), which serve as warning signs of imminent 
circulatory compromise and possible shock [31]. 

The critical phase is characterized by a fluid shift, result-
ing in thrombocytopenia following leukopenia, hemo-
concentration, and hematocrit (HCT) elevation, along 
with clinical signs such as narrowing of pulse pressure, 
tachycardia, cool or clammy extremities, and, in some 
cases, altered consciousness [42]. Approximately 1-2 
days following defervescence, a generalized maculo-
papular morbilliform rash appears, sparing the palms 
and soles, and disappears within 1-5 days [41]. In some 
cases, extremity edema and desquamation may occur 
[43]. During the second rash period, fever may recur, in-
dicating a biphasic fever pattern [41]. Coagulation disor-
ders, including gastrointestinal bleeding, menorrhagia, 
and bleeding from some organs, are reported following 
dengue fever outbreaks [43]. Given that pediatric pa-
tients often have less robust compensatory mechanisms 
compared to adults, prompt recognition and aggressive, 
tailored fluid management are essential to prevent fur-
ther deterioration. Intravenous fluids and electrolytes 
may be necessary, especially if there are signs of shock 
or severe dehydration. Hospitalization is often required 
during this phase to manage symptoms and prevent 
complications [44]. Careful monitoring, with frequent 
assessments of vital signs, fluid balance, and laboratory 
markers, is important to direct timely intervention and 
improve outcomes in this vulnerable population [33].

In most cases, plasma leakage results in minimal or 
transient circulatory changes. However, in severe cases, 
this condition can lead to shock, organ failure, and dis-
seminated intravascular coagulation, characterized by 
increased activated partial thromboplastin time and de-
creased fibrinogen levels. Major complications include 
severe hemorrhage and encephalopathy [45]. Also, 
large pleural effusions and ascites can cause respira-
tory distress. Other potential complications include hy-
pervolemia, congestive heart failure, acute pulmonary 
edema, ischemic hepatitis, and hepatic encephalopathy 
[46].
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Convalescence phase

The convalescence phase of dengue fever in children 
marks the recovery period following the resolution of 
the critical leakage phase. During this stage, which be-
gins 2 to 3 days after defervescence, patients experience 
gradual improvement in clinical status, with stabilization 
of vital signs, resolution of gastrointestinal symptoms, 
and normalization of hematological parameters such 
as platelet count and HCT [44]. After the critical phase, 
extravascular fluid is gradually reabsorbed during recov-
ery [47]. The patient remains hemodynamically stable 
and diuresis, although general weakness and fatigue 
can persist for several weeks. Clinical manifestations in 
this phase include a transient rash with small circular is-
lands of unaffected skin, known as “white islands in a 
sea of red” [23]. Bradycardia and electrocardiographic 
changes are frequently observed. HCT levels stabilize or 
slightly decrease due to hemodilution, while leukocyto-
sis and thrombocytosis may occur [44]. Supportive care 
during this period focuses on nutritional rehabilitation, 
hydration, gradual resumption of physical activity, and 
continued monitoring to ensure complete recovery and 
to rule out any late complications [23]. 

Dengue case classification

In 1997, World Health Organization (WHO) classified 
dengue infection into asymptomatic (95% of cases) and 
symptomatic infection, including dengue fever, dengue 
hemorrhagic fever (DHF), and DSS. Dengue fever is the 
milder form, characterized by high fever, rash, and mus-
cle and joint pain. DHF is a more severe manifestation 
of the disease, involving bleeding, plasma leakage, and 
thrombocytopenia. DHF is categorized into four distinct 
grades [28, 48]: Grade I presented with fever, rash, and 
minor bleeding; grade II presented with spontaneous 
bleeding, positive tourniquet test, and low platelets; 
grade III characterized with signs of circulatory failure 
such as weak pulse, cold clammy skin, and restless-
ness; and grade IV characterized with severe circulatory 
failure leading to shock (DSS). The most severe form 
of dengue is known as DSS, characterized by profound 
shock with a rapid drop in blood pressure, leading to or-
gan failure and potentially death [49].

WHO introduced the term “expanded dengue syn-
drome” (EDS) for cases that do not meet the criteria for 
DHF or DSS but exhibit abnormal manifestations in vari-
ous organs, including the cardiovascular, nervous, renal, 
gastrointestinal, and hematological systems. These un-
usual manifestations have been increasingly reported 
and are collectively referred to as EDS. According to the 

WHO 2009 definition, dengue is classified into three 
main categories to facilitate clinical management: den-
gue without warning signs, dengue with warning signs, 
and severe dengue [32, 48] (Table 2).

Recently, the centers for disease control and preven-
tion (CDC) categorized dengue infections into dengue, 
dengue-like illness, and severe dengue. Dengue-like ill-
ness, characterized by fever, has been added to the list 
of notifiable infectious conditions [23].

DHF, DSS, and severe dengue

The WHO’s criteria for diagnosing DHF encompass 
the following items: fever; minor or major hemorrhagic 
manifestations, including a positive tourniquet test and 
thrombocytopenia (≤100000 /μL); and increased capil-
lary permeability signs (HCT≥20%), pleural effusion, 
ascites, or hypoalbuminemia [28]. Identifying warning 
signs in an individual suspected of having dengue may 
indicate a need for hospitalization [32]. 

In severe dengue, increased vascular permeability 
leads to significant plasma leakage, which can cause hy-
potension, circulatory collapse, and organ dysfunction 
[29, 46]. The incubation period of severe dengue and 
dengue fever is similar. However, the progression of the 
illness has unique characteristics in infants and children 
[50]. 

There is a sudden onset of fever in the initial phase of 
dengue fever, followed by malaise, vomiting, headache, 
loss of appetite, abdominal pain, and upper respiratory 
symptoms, which may progress within 2 to 5 days [51]. 
Around the time of defervescence, symptoms such as 
cold extremities, slow capillary filling, warm trunk, facial 
flushing, cyanosis, sweating, irritability and restlessness, 
abdominal pain, oliguria, and hypovolemia may appear 
[52]. Forehead and extremities petechiae, spontane-
ous ecchymosis, and easy bruising and bleeding at ve-
nipuncture sites are common [51]. Tachypnea, tachy-
cardia, and weak heart sounds may also be observed. 
Systolic pressure may remain stable or even increase 
initially; however, once hypotension develops, both sys-
tolic and diastolic pressures may drop to low or unmea-
surable levels, potentially resulting in irreversible shock 
and fatality despite intensive resuscitation measures 
[52]. Firm and tender hepatomegaly, 4-6 cm below the 
costal margin, may occur [51]. 

Right unilateral or bilateral pleural effusions are the 
most common ultrasonographic indicator of plasma 
leakage on chest radiographs. Thickening of the gall-
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bladder wall and ascites are less frequently detected 
and resolve more quickly than pleural effusions [53]. Up 
to 10% of patients may experience gross ecchymosis or 
gastrointestinal bleeding. Clinicians must be vigilant for 
warning signs during the shift from the febrile to the crit-
ical phase [52]. In children who recover, convalescence 
is usually rapid within 24-36 hours. The body tempera-
ture might normalize before or during the shock stage. 
It is important to note that dengue vascular permeabil-
ity syndrome frequently occurs in infants aged 5 to 10 
months in regions where multiple dengue virus strains 
are hyper-endemic. These infants are born to mothers 
with two or more lifetime dengue infections, making di-
agnosis more challenging and resulting in higher fatality 
rates [51].

Diagnosis 

Diagnosis of dengue fever in children is a multifaceted 
process that relies on clinical evaluation, specific labora-
tory tests, and consideration of the geographic distribu-
tion to distinguish it from other febrile illnesses. Clini-
cally, children may present with high fever, headache, 
myalgia, and a rash. Still, the onset can be more subtle 
than in adults, often accompanied by gastrointestinal 
symptoms such as nausea or abdominal pain [48].

DSS and DHF have similar diagnostic criteria, including 
hypotension, tachycardia, narrow pulse pressure (≤20 
mmHg), and cold extremities. To confirm the diagnosis 
early in the febrile phase, clinicians frequently use viro-
logic tests, including serologic tests, serum virus isola-
tion, and detection of dengue virus viral RNA or non-
structural protein 1 (NS1) [54]. Serologic diagnosis relies 
on a ≥4-fold increase in antibody titer, and IgM/IgG anti-
body detection confirms the infection [55].

In both primary and secondary infections, after 5 days, 
IgM antibodies are detected and typically disappear 

within 60 days (sensitivity: 61.5-100%; Specificity: 52-
100%). Rapid IgM test strips, which have lower sensitiv-
ity, can also be used within the same duration. IgG anti-
body concentrations rise in secondary infection and are 
detectable 10 days following symptom onset in primary 
infection and 3 days following symptoms in secondary 
infection (Sensitivity: 46.4-99%; Specificity: 80%-100%). 
Consequently, during the initial 5 days of symptoms, 
IgM and IgG tests are typically negative [28]. 

The IgM/IgG ratio is >1.2 in primary infection and 
<1.2 in secondary infection. These proportions can vary 
based on the disease type. Point-of-care tests using 
IgM-capture ELISA and NS1 detection are available to 
diagnose acute infections, particularly useful from the 
third day of infection up to the seroconversion period, 
which can extend to 14 days (Sensitivity: 89.9-92.9%; 
Specificity: 75-100%). NS1 and IgM/IgG combo kits 
work similarly. If both NS1 and IgM are non-reactive 
while IgG is reactive, it indicates a secondary infection 
(Sensitivity: 93%; Specificity: 100%) [48]. Viral detection 
tests, including cell culture, RT-PCR of the RNA, and NS1, 
detect viral RNA from 1-5 days after symptom onset in 
primary infections and 1-4 days in secondary infections 
(Sensitivity: 40.5%; Specificity: 100%) [33] (Figure 1).

Additionally, hematologic tests typically reveal throm-
bocytopenia, leukopenia, and an elevated HCT due to 
plasma leakage, which are key indicators to assess dis-
ease severity in children. Combining clinical findings 
with targeted laboratory assessments enables timely 
and accurate diagnosis, which is critical for initiating ap-
propriate supportive care and monitoring for potential 
complications in pediatric patients, where rapid disease 
progression is commonly observed [16, 48, 50].

Table 2. CDC dengue case classification [32]

Dengue Without Warning Signs Dengue With Warning Signs Severe Dengue

1. Living in or travelling to an endemic area.
2. Fever and ≥2 of the following symptoms:

1) Nausea, vomiting
2) Rash

3) Aches and pains (headache, orbital pain, 
myalgia, and arthralgia)

4) Positive Tourniquet test 
5) Leukopenia

6) Any warning sign
3. Laboratory-confirmed dengue

1) Abdominal pain or tenderness
2) Persistent vomiting

3) Clinical fluid accumulation
4) Mucosal bleeding

5) Lethargy or restlessness
6) Liver enlargement >2 cm

7) HCT elevation and thrombocytopenia
- Need close observation and medical 

intervention, otherwise progresses to severe 
dengue

1. Severe plasma leakage with shock and or 
fluid accumulation with dyspnea

2. Severe bleeding
3. Severe organ involvement:

1) Aspartate transaminase and alanine 
transaminase ≥1000 IU/L
2) Loss of consciousness

3) Heart failure
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Differential Diagnosis 

In children, the differential diagnosis of dengue virus 
infection is broad due to its clinical features overlapping 
with those of several other infectious diseases [56]. Dur-
ing the febrile phase, the differential diagnosis should 
include other arboviral infections, such as measles, ru-
bella, enteroviruses, and adenoviruses, as well as influ-
enza. Additionally, bacterial infections like leptospirosis 
or sepsis can mimic dengue, especially when gastroin-
testinal symptoms and hemorrhagic signs occur [52].

Febrile children presenting with rash and myalgia may 
also be evaluated for viral illnesses, such as chikungu-
nya, measles, rubella, or erythema infectiosum, which 
can present with fever and rash. However, joint pain is 
more prominent with chikungunya [57]. 

In areas where multiple arboviruses might be endem-
ic, O’nyong-nyong fever, West Nile fever, Oropouche, 
and Zika should be considered. Colorado tick fever, 
sandfly fever, Ross River fever, and mild Rift Valley fever 
are similar to DHF but do not present with rash. Malaria 
is the most common nonviral acute infectious disease 
that resembles DHF [57]. 

Diagnosis of dengue, chikungunya, and Zika is primar-
ily clinical. Chikungunya is frequently observed in the 
same populations. It produces a dengue fever-like syn-
drome with a more abrupt onset and shorter duration 

as well as more frequent maculopapular rash, conjunc-
tivitis, and myalgia or arthralgia [58].

Laboratory evaluation, including tests for the NS1 an-
tigen, RT-PCR, and subsequent IgM/IgG serology, along 
with hematological findings like thrombocytopenia and 
hemoconcentration, is essential to distinguish dengue 
from these other entities [47]. 

Prevention and Vector Control

Based on the biology, ecology, and behaviour of A. ae-
gypti and A. albopictus, as well as the epidemiology of 
the diseases they transmit, WHO has developed many 
strategic approaches to control these mosquito vectors. 
These strategies aim to prevent their establishment and 
distribution, as well as control epidemics [59].

Methods to prevent mosquito bites

Personal protection measures include wearing long 
protective clothing and sleeping under mosquito nets, 
especially for infants and young children, to minimize 
skin exposure. Additionally, applying repellents contain-
ing DEET, picaridin, IR 3535, and lemon eucalyptus oil 
to exposed skin and staying indoors during peak mos-
quito activity at dawn and dusk are effective prevention 
methods [20].

Figure 1. Clinical course and laboratory findings of dengue fever [25]
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Home and Environment

Prophylaxis includes killing vector mosquitoes, avoid-
ing mosquito bites, and solid waste management [28]. 
Control efforts should focus on the most productive and 
epidemiologically important habitats. These measures 
include eliminating standing water by removing stag-
nant areas where mosquitoes can breed, such as flow-
erpots, buckets, and old tires, and setting up mosquito 
traps around the home to reduce the mosquito popula-
tion. Installing window and door screens to keep mos-
quitoes out and using indoor insecticides to eliminate 
mosquitoes in the home are also effective measures 
[54].

Community engagement 

Community engagement is crucial for dengue pre-
vention, as it involves educating residents about the 
Aedes mosquito’s life cycle and eliminating breeding 
sites through regular cleanup campaigns and source-
reduction efforts. By promoting insect repellents, bed 
nets, and monitoring systems, communities can protect 
themselves from mosquito bites and swiftly report po-
tential outbreaks. Collaboration with local authorities 
and training community health workers further enhanc-
es the effectiveness of vector control measures, foster-
ing a proactive, united approach to reducing dengue 
transmission. Research and development of novel con-
trol strategies, including Wolbachia, sterile insect tech-
nique, and genetically modified mosquitoes, should 
also be promoted and funded [59-61].

As Iran is not yet in a hyperendemic area for dengue, 
vaccine administration is not currently warranted. In the 
absence of a viable dengue vaccine for Iran, a multifac-
eted integrated vector management strategy emerges 
as both feasible and urgently needed. Alternative ap-
proaches include deploying biological controls, such 
as releasing Wolbachia-infected Aedes mosquitoes, 
which interfere with the virus’s replication and naturally 
reduce the vector population over successive genera-
tions [62]. Alongside these measures, environmentally 
focused approaches, such as the use of plant-based 
larvicides and community-led initiatives to eliminate or 
manage breeding sites, promise a sustainable reduction 
in mosquito density while mitigating concerns about 
chemical insecticide resistance [63]. Moreover, innova-
tive genetic methods such as gene-drive strategies and 
sterile insect techniques offer potential for long-term 
suppression of vector populations. However, they re-
quire rigorous field evaluation to ensure safety and ef-
fectiveness [62]. 

Vaccination

Currently, there are two licensed dengue vaccines. 
Dengvaxia (CYD-TDV), a live recombinant tetravalent 
vaccine developed by Sanofi Pasteur, has received FDA 
approval and integrates the structural regions of the 
four DENV serotypes. It is approved for use in 16 coun-
tries and is administered as a series of three doses, with 
each dose spaced 6 months apart. The vaccine is recom-
mended for individuals aged 9-45 years (or 9-60 years, 
depending on country-specific regulatory approvals) 
who have had a prior dengue infection. WHO does not 
recommend it for patients with negative serum. Pre-
vaccination screening for previous dengue infection is 
required [64]. A large, well-designed, multi-country clin-
ical trial of Dengvaxia shows that nearly all vaccinated 
individuals develop tetravalent neutralizing antibodies 
[65]. 

Developed by Takeda and designed by the CDC, Qden-
ga (TAK-003) is a live-attenuated vaccine composed 
of weakened dengue virus serotypes 1-4. It is used as 
a 2-dose series with a 3-month interval and is recom-
mended for children aged 6-16 years in areas with high 
dengue transmission. In clinical trials, vaccinated sero-
negative individuals showed positive outcomes [65, 66]. 

Current dengue fever management in Iran

Iran’s current dengue fever management policies em-
phasize vector control, capacity building, and intersec-
toral collaboration in efforts to curb disease transmis-
sion, as outlined in recent national systematic reviews 
[59]. However, compared with the WHO guidelines, 
which emphasize integrated surveillance, early case 
detection, standardized diagnostic protocols, and rigor-
ous clinical management, especially for severe dengue, 
the Iranian approach appears less comprehensive and 
less uniformly implemented [32, 67]. While endemic 
countries have refined their strategies by establishing 
robust early warning systems and optimizing fluid man-
agement protocols to reduce mortality, Iran’s policies 
still face challenges, including gaps in rapid-response 
mechanisms and inconsistent clinical practices across 
regions. Strengthening these areas and aligning more 
closely with WHO standards could enhance the overall 
effectiveness of dengue management in Iran, particu-
larly as the threat of local transmission escalates.

Treatment and Disease Management

Treatment for dengue is supportive, including bed rest, 
antipyretics, analgesics, sedation, and fluid and elec-
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trolyte replacement therapy [32] (Table 3). Aspirin and 
other nonsteroidal anti-inflammatory drugs (NSAIDs) 
should be avoided because they increase the risk of 
Reye’s syndrome and dengue hemorrhagic disease. 
Corticosteroids are not routinely indicated due to their 
adverse effects [65]. A baseline HCT should be checked.

Patients with mild DHF or warning signs 

Blood pressure below 90/60 mmHg, HCT greater 
than 50%, thrombocytopenia (PLT<50000/mm³), and 
evidence of bleeding other than petechiae are key in-
dicators [28]. Oral fluid intake, such as fruit juice and 
electrolyte and dextrose solutions, is essential and pre-
ferred over plain water. Salicylates should be avoided 
for fever control due to the risk of bleeding and acidosis. 
Administer acetaminophen at the following doses: Less 
than 1 year, 60 mg; 1-3 years, 60-120 mg; 3-6 years, 120 
mg; and 6-12 years, 240 mg [68].

DHF (compensated shock)

Critical care management of vascular permeability is 
necessary for patients with compensated shock. Shock 
may develop in approximately one-third of patients, 
making a baseline hemoglobin measurement essential 
[28]. Close observation for signs of bleeding and circula-
tory compromise, along with prompt supportive treat-
ment, is crucial in the management of the patients, 
as the severity of shock may change within 48 hours. 
Volume depletion is often a consequence of fever, inad-
equate oral intake, bleeding, and plasma leakage [53].

Intravenous fluid resuscitation with an isotonic crystal-
loid solution at a rate of 5-10 mL/kg/h over 1 hour is rec-
ommended. However, this must be carefully adjusted to 
maintain adequate circulation, as serious complications 
such as pulmonary edema and respiratory failure may 
occur due to excessive fluid administration [53].  

If the patient’s condition improves, gradually reduce 
intravenous fluids to 5-7 mL/kg/h for 1-2 hours, fol-
lowed by 3-5 mL/kg/h for 2-4 hours, and then to 2-3 
mL/kg/h, adjusting further based on hemodynamic sta-
tus. If vital signs remain unstable after the initial bolus, 
check the HCT. If it increases or is > 50%, infuse a second 
bolus at 10-20 mL/kg/h for 1 hour. If there is improve-
ment after the second bolus, reduce the rate to 7-10 
mL/kg/h for 1-2 hours. If the HCT decreases from the 
baseline level, significant hemorrhage may be present, 
and a blood transfusion may be necessary. Additional 
boluses of crystalloid solutions might be necessary over 
the following 1-2 days [25, 69].

DSS

In cases of shock, crystalloid fluid is administered as a 
bolus of 10-20 mL/kg over 15 minutes to maintain blood 
pressure [33], and, in cases with poor response, colloid 
fluid is administered [53]. If the patient’s condition im-
proves, continue the crystalloid/colloid infusion at 10 
mL/kg/h for 1 hour. Subsequently, continue the infusion 
and slowly reduce the rate to 5-7 mL/kg/h for 1-2 hours, 
then to 3-5 mL/kg/h for 2-4 hours, and finally to 2-3 mL/
kg/h or less, which can be maintained for up to 24 to 
48 hours. A common question for healthcare person-
nel managing dengue patients is whether to transfuse 
platelet products [33]. Bleeding tendency and platelet 
counts are not always correlated and can be present in 
children with normal platelet counts [70]. This condition 
underscores the need to clarify the indications for plate-
let transfusion in thrombocytopenic dengue patients 
without overt hemorrhage [33].

If vital signs are unstable, the first HCT determines 
the need for a blood transfusion. In cases with HCT 
above baseline, a second bolus of colloid at 10-20 mL/
kg/h is administered within 30 minutes to 1 hour, and 
the patient is reassessed. After improvement, reduce 

Table 3. Management of dengue according to the 2009 WHO guideline [32]

Group Criteria Advise

A
Without warning signs 

Tolerate adequate oral fluids
Urination ≥1 time every 6 hours

Outpatient
Bed rest

Sufficient fluid intake
Paracetamol

B

With warning signs
Concurrent conditions include pregnancy, infancy, elderly 
age, diabetes mellitus, renal failure, and chronic hemolytic 

diseases.
Social factors like living alone or far from the hospital

Hospitalization

Sufficient fluid intake
If the fluid is not tolerated, start 

intravenous therapy with 0.9% saline 
or Ringer’s Lactate at a maintenance 

dose.

C

Severe plasma leakage
Severe hemorrhages 

 Severe organ impairment (myocarditis, aspartate trans-
aminase or alanine transaminase >1000 IU, encephalitis)

Require emergency 
treatment
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the rate to 7-10 mL/kg/h for 1-2 hours, then replace it 
with a crystalloid solution and gradually reduce the in-
fusion rate. If the condition remains unstable after the 
second bolus, recheck the HCT and transfuse blood if it 
decreased. If it has elevated or remains very high, infuse 
colloid solutions at 10-20 mL/kg/h as a third bolus over 
1 hour and then reduce the rate to 7-10 mL/kg/h for 1-2 
hours, then return to a crystalloid solution and gradu-
ally reduce the infusion rate. Additional boluses might 
be required over the following 24 hours [32].

In unresponsive shock patients, up to 40-60 mL/kg of 
fluid, 5-10 mL/kg of fresh red blood cells, or 10-20 mL/
kg of fresh whole blood should be transfused, especially 
in the presence of severe bleeding. If the equipment is 
available, place an arterial catheter for frequent blood 
pressure monitoring and blood sampling. It is important 
to monitor EKG and pulse oximetry, and to check urine 
output and HCT (before and after administering fluid bo-
luses, and then every 4-6 hours). Also, arterial or venous 
blood gases, lactate, total CO2 and HCO3, and blood glu-
cose levels should be checked every 30 minutes to 1 hour 
until stable. Patients with prolonged, refractory, or hypo-
tensive shock, renal or liver insufficiency, persistent met-
abolic acidosis, preexisting peptic ulcer disease, trauma, 
or those treated with nonsteroidal anti-inflammatory or 
anticoagulant agents are at high risk for hemorrhage [25]. 

Discharge Criteria

Patients with dengue who do not exhibit warning signs, 
tolerate adequate oral fluids, urinate at least once every 
6 hours, and do not have associated diseases, chronic 
conditions, or social risk factors can be discharged with 
supportive treatment. Also, those with improved ap-
petite, normal vital signs and breathing, no evidence of 
bleeding, increased platelet counts, and stable HCT can 
be discharged. They should be followed up on every 24–
48 hours until they have been afebrile for 48 hours [71]. 

These patients should have normal or near-normal he-
moglobin/HCT and platelet levels. They should not have 
concurrent conditions as mentioned in Table 3. Fever 
management should involve acetaminophen, and aspi-
rin and NSAIDs should be avoided [33].

Social and Psychological Challenges

Dengue fever can significantly impact both children 
and their families psychologically and socially. Children 
may experience anxiety, fear, and stress due to the ill-
ness and its symptoms, which can affect their emotional 
well-being and academic performance. Families may 

face social isolation as they make an effort to prevent 
the spread, and caregivers often experience stress and 
anxiety from the added responsibilities and financial 
burden of medical care. Overall, the impact can lead to a 
decreased quality of life and increased emotional strain 
on the entire family [72].

Education and Awareness in Children

Educating children about dengue and raising awareness 
are crucial to preventing its spread. Effective strategies 
include school-based programs with interactive lessons, 
role-playing, demonstrations, and field activities to iden-
tify and eliminate mosquito breeding sites. Educational 
materials such as posters, charts, board games, activities, 
storybooks, and comics can also convey key messages 
[73]. Community involvement through parental engage-
ment, community cleanup campaigns, and participation 
in public health initiatives is essential. Additionally, digi-
tal tools such as educational apps and social media can 
be used to share educational content. Health-promoting 
schools can provide health kits and train teachers to de-
liver dengue prevention education effectively. By imple-
menting these strategies, children can learn to protect 
themselves and their communities from dengue [34].

Follow-up

Follow-up care for children recovering from dengue 
fever involves regular check-ups to monitor progress, 
track vital signs, and perform blood tests. Symptom 
management includes providing pain relief, ensuring hy-
dration, and encouraging rest. Educating parents about 
the warning signs of severe dengue and encouraging 
them to seek immediate medical care is crucial. During 
the recovery phase, children should gradually return to 
activities and maintain a balanced diet. It is also impor-
tant to emphasize mosquito bite prevention measures 
to prevent reinfection [26]. 

Conclusion

The establishment of A. aegypti in southern Iran and 
the increasing presence of A. albopictus in the north 
heralds a pivotal shift in the epidemiology of dengue 
fever, particularly affecting pediatric populations. Given 
that children are highly vulnerable to severe dengue 
manifestations and account for approximately one-fifth 
of all infections in Iran, they represent a significant at-
risk demographic that warrants specific public health 
and clinical consideration. This review highlights how 
children often present with atypical manifestations, 
such as prominent abdominal pain, vomiting, rash, and 
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a rapid progression to vascular leakage and shock, which 
differ markedly from adult presentations. These nuanc-
es underscore the need for pediatric-specific case man-
agement protocols emphasizing early recognition and 
aggressive intervention. Moreover, given the dynamic 
spread of the disease, control strategies must combine 
targeted vector control and ongoing, specialized educa-
tion for healthcare providers to ensure timely, effective 
responses in clinical settings. For these initiatives to suc-
ceed, robust national policies underscored by strong po-
litical will and intersectoral collaboration are essential. 

Future research must prioritize well-designed, mul-
ticenter epidemiological studies and randomized con-
trolled trials with a focus on refining pediatric guide-
lines for early diagnostic and prognostic biomarkers, 
evaluating tailored fluid management and treatment 
regimens, and assessing the efficacy, safety, and opti-
mal dosing of emerging vaccines specifically in pediatric 
populations to reduce dengue morbidity and mortality 
among Iran’s most vulnerable populations. 
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