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Dengue is endemic in at least 100 

countries in Asia, the Pacific, the 

Americas, Africa, and the Caribbean. The 
World Health Organization (WHO) 

estimates that 50 to 100 million infections 

occur yearly, including 500,000 dengue 

hemorrhagic fever (DHF) cases and 22,000 

deaths, mostly among children. Both 

epidemic and endemic transmission of 

dengue viruses are maintained through a 

human-mosquito-human cycle involving 

mosquitoes of the genus Aedes  (Stegomyia). 

Typical clinical manifestations of dengue 

range from self-limited dengue fever (DF) 
to dengue hemorrhagic fever with shock 

syndrome.  Most dengue virus infections 

in adults are symptomatic. In contrast, 

most infections among children under age 
15 years are asymptomatic or minimally 

symptomatic. Classic dengue fever is an 

acute febrile illness accompanied by 

malaise, headache, retro orbital pain, and 

marked muscle and joint pains, which 

evoked the term "break-bone fever".  

DHF is the most serious manifestation of 

dengue virus infection and can be 

associated with circulatory failure and 

shock. Plasma leakage is the most specific 

and life-threatening feature of DHF.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

HISTORY 
Because of dengue fever nonspecific 
clinical features, the interpretation of 

historical records for evidence of past 

epidemic is open to speculation. 

However, Benjamin Rush’s 
description of a 1780 Philadelphia 

epidemic was the earliest description in 

English of so called break-bone fever. 
Subsequently, sporadic outbreaks 

were reported throughout the tropics 

and subtropics [1]. 

In 1903 Mosquito borne transmission 
of dengue virus infection by A. aegypti 

was demonstrated and its viral etiology 

in 1906. Sabin demonstrated the 
failure of two viral strains to cross 

protect humans, while isolating the 

virus in 1944, thus establishing the 
existence of dengue virus serotypes. 

Hammons characterized two more 

serotypes in 1956. After World War 

II, the start of a pandemic with 
transmission of multiple viral 

serotypes began in Southeast Asia, 

leading to outbreaks of dengue 
hemorrhagic fever [1]. 

 

EPIDEMIOLOGY 
Dengue is endemic in at least 100 
countries in Asia, the Pacific, the 

Americas, Africa, and the Caribbean. 

The World Health Organization (WHO) 

estimates that 50 to 100 million 
infections occur yearly, including 

500,000 DHF cases and 22,000 

deaths, mostly among children [2]. 

Dengue viruses are members of the 

family Flaviviridae, 

genus Flavivirus [3,4]. They are small, 

enveloped viruses containing a single-
strand RNA genome of positive 

polarity [3].  A.aegypti breed in or 

close to houses, laying eggs in both 
man-made and natural water 

containers. The typical flight distance 

is relatively short [5]. A. aegypti are day 
time feeders that prefer to bite humans 

and are frequently unnoticed. For this 

reason, family members who are at 

home during the daytime, typically 
women and young children, are at 

particularly high risk for infection [6]. 

 

 

http://www.uptodate.com.search.sti.sci.eg:2048/contents/epidemiology-of-dengue-virus-infections/abstract/3,4
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TRANSMISSION CYCLE  
Both epidemic and endemic transmission of 
dengue viruses are maintained through a human-

mosquito-human cycle involving mosquitoes of 

the genus Aedes (Stegomyia) [7].Susceptible 

humans become infected after being bitten by an 
infected female Aedes mosquito. Viremia in 

humans begins toward the end of a four- to six-

day incubation period and persists until fever 
abates, which is typically three to seven days 

[8,9]. An uninfected Aedes mosquito may 

acquire the virus after feeding during this 
viremic period. The mosquito has an incubation 

period of 8 to 12 days before it is capable of 

transmitting the virus to susceptible individuals. 

Once infected, mosquitoes carry the virus for 
their lifespan and remain infective for humans.  

In rare cases dengue can be transmitted in organ 

transplants or blood transfusions from infected 
donors, and it can be transmitted by accidental 

needle stick [10]. Vertical transmission from an 

infected pregnant mother to her fetus has been 
reported [11]. But in the vast majority of 

infections, a mosquito bite is responsible. 

PATTERNS OF TRANSMISSION  
Dengue virus transmission follows two general 

(but not mutually exclusive) patterns 

Epidemic dengue  
Epidemic dengue transmission occurs when the 

introduction of dengue virus into a region is an 

isolated event involving a single virus strain. 

Hyper endemic dengue   

"Hyper endemic" transmission refers to the 

continuous circulation of multiple dengue virus 

serotypes in the same area.  

FACTORS INFLUENCING 

TRANSMISSION  
The worldwide incidence of dengue and DHF 
has been increasing in the past several decades, 

and the geographic distribution of these diseases 

has expanded. 

The transmission cycle for dengue viruses is 
dependent upon the interaction between infective 

mosquitoes and susceptible humans and between 

susceptible mosquitoes and viremic humans.  
 

 

Dengue virus transmission is enhanced by the 

following factors [7]: 

1- Increased vector density: In many tropical 

countries, seasonal increases in rainfall contribute 
to an increased density of mosquitoes. In 

addition higher humidity lengthens mosquitos’ 

lifespan [12]. 

2- Shorter mosquito incubation: The extrinsic 

incubation period is inversely associated with 

the ambient temperature. Warmer temperatures 
increase the length of time that a mosquito 

remains infective. 

3- Increased movement of mosquito vectors and 

viruses: Air, land, and water transportation of 
mosquitoes or viremic humans facilitate the 

dissemination of dengue viruses. 

4- Increased density of susceptible hosts: Crowded 
conditions probably increase the potential for 

virus transmission.  

5- Increased duration and magnitude of viremia 
in humans. 

PATHOGENESIS 
After an infectious mosquito bite, the virus 

replicates in local lymph nodes and within 2 to 3 

days disseminates via the blood to various 

tissues. Virus circulates in the blood typically for 
5 days in infected monocytes\macrophages and 

to a lesser degree in B cells and T cells. It also 

replicates in skin, reactive spleen lymphoid cells, 
and macrophages [13,14]. 

Malaise and flue like symptoms that characterize 

dengue probably reflect patients ’cytokine response; 

however myalgia, a cardinal features of the 
illness, may also indicate pathologic changes in 

the muscle, typified by a moderate perivascular 

mononuclear infiltrate with lipid accumulation 
[15]. Musculoskeletal pain(break-bone fever) 

conceivably could reflect viral infection of bone 

marrow elements, including mobile macrophages 
and dendritic cells (CD11b\CD18 [MAC-11]-

positive) and relatively non motile adventitial 

reticular cells (nerve growth factor receptor- 

positive).Local suppression of erythrocytic, 
myelocytic, and thrombocytic poiesis within 4 to 

5 days is reflected in peripheral cytopenias. 

Histopathological examination of skin from 
patient with rash discloses a minor degree of 

http://www.cdc.gov/dengue/educationTraining/
http://www.cdc.gov/dengue/educationTraining/
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lymphocytic dermal vasculitis and, variably, 

viral antigen [13,9]. 

Neurologic complications have attributed chiefly 

to metabolic alterations and to focal and sometimes 
massive intracranial hemorrhages, but anecdotal 

cases and limited case series have indicated the 

possibility of viral CNS invasion and 
encephalitis [16,17]. 

Shock in dengue shock syndrome (DSS) occurs 

after the sudden extravasation of plasma into 
extravascular sites, including the pleural and 

abdominal cavities, usually with the defervescence 

of fever [18,19]. The extensive increase in vascular 

permeability is associated with immune activation, 
as manifested by increased levels of plasma-

soluble tumor necrosis factor receptor (sTNFR\75), 

IL-28, interferon, and local endothelial production 
of IL-28 RANTES with apoptotic endothelial 

cell death [20,21]. In addition immune complex 

formation activates the complement system, with 
increase in C3a and C5a [22]. Levels of IL-6 and 

intercellular adhesion molecule-1 are depressed 

in parallel with hypoalbuminemia and the 

general loss of serum proteins. Reduced cardiac 
output may contribute further to shock [23]. 

The hemorrhagic diathesis is complex and not well 

understood, reflecting a combination of cytokine 
action and vascular injury, viral antibodies’ 

binding to platelets or cross reacting with 

plasminogen and other clotting factors, reduced 

platelet function and survival, and a mild 
consumptive coagulopathy [24,25,26,27]. 

The increased frequency of DHF in secondary 

dengue virus infection has suggested a role for 
heterologous antibodies in enhancing viral 

uptake and replication in fc receptor- bearing 

cells (antibody mediated immune enhancement) 
[28,29]. Simultaneously, levels of TNF-alpha, 

soluble CD8, and soluble IL-2 that are higher in 

patient with DHF than in those with dengue fever 

indicate an activation of cross reactive memory 
CD4

+
 and CD8

+ 
T cells in response to a second 

infection [20]. 

CLINICAL MANIFESTATIONS  
Typical clinical manifestations of dengue range 

from self-limited dengue fever (DF) to dengue 
hemorrhagic fever with shock syndrome [30]. 

With wider availability of laboratory testing, 

there are increasing reports of unusual clinical 
manifestations, as discussed below [31]. The risk 

of severe disease is much higher in repeated 

infection than primary infection [32].  

Asymptomatic infection  

Most dengue virus infections in adults are 

symptomatic [33]. 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 [11]. Dengue virus type 2 and 4 may 

be more likely to cause inapparent infection in 
flavivirus naïve person [34]. 

Classic dengue fever  

Classic dengue fever is an acute febrile illness 

accompanied by malaise, headache, retro orbital 
pain, and marked muscle and joint pains, which 

evoked the term "break-bone fever" [35]. Symptoms 

typically develop between 4 and 7 days after the 
bite of an infected mosquito; the incubation 

period may range from 3 to 14 days. Dengue can 

essentially be excluded as the cause of symptoms 
in a traveler who develops illness more than 14 

days after returning from a dengue-endemic 

country [36]. 

Fever typically lasts for five to seven days. Some 
patients have a biphasic ("saddleback") fever 

curve, with the second febrile phase lasting one 

to two days; this has been described in 
approximately 5 percent of patients [37,38]. The 

febrile period may also be followed by a period 

of marked fatigue that can last for days to weeks, 

especially in adults. 

The frequency and severity of symptoms was 

influenced by the patient's age and sex and 

differed in patients with primary versus secondary 
dengue virus infection. All symptoms were less 

frequent in patients ≤19 years of age. Joint pain, 

body aches, and rash were more common in 
females. Constitutional symptoms and gastro-

intestinal symptoms were more common in 

patients experiencing a second infection, whereas 

rash was more commonly noted during primary 
infection [39]. Disease severity may be increased 

among infants and elderly [40]. 

Vertical transmission of dengue virus to neonates 
whose mother has an onset of primary or second 

dengue fever zero to 8 days before delivery has 

resulted in acute neonatal dengue manifesting as 
fever, cyanosis, apnea, mottling, hepatomegaly 

and thrombocytopenia [11,41]. The outcome of 

infection acquired earlier in pregnancy has not 

been addressed satisfactorily. Previous reports 
have described spontaneous abortion,   variety of 

http://www.uptodate.com.search.sti.sci.eg:2048/contents/clinical-manifestations-and-diagnosis-of-dengue-virus-infection/abstract/3
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birth defects and, in post epidemic investigation, 

an increase in neural tube defects [42].   

Hemorrhagic manifestations  

Hemorrhagic manifestations occur commonly in 
patients with DF and, in rare cases, can be life 

threatening. In a large study in Thailand, 

spontaneous bleeding occurred in 68 percent of 
children with DF [43]. The main bleeding sites 

were the skin (58 percent) and nose (19 percent); 

gastrointestinal bleeding was less common (4 
percent). In another series of 18 adults who acquired 

DF during travel, hemorrhagic phenomena were 

noted in 22 percent; two patients had purpura and 

two had melena [37].   

Other symptoms  

Acute dengue virus infection often presents 

without the full picture of classical DF, especially in 
children. Gastrointestinal or respiratory tract 

symptoms may dominate the clinical picture in 

some patients [39]. Hepatitis frequently complicate 
dengue fever [44]. Neurologic symptoms have 

been reported sporadically and attributed to 

hemorrhage and cerebral edema in addition to 

the possibility of primary dengue encephalitis 
[16,17,45,46].  Myositis with rhabdomyolysis has 

also been reported [1].  

Physical examination  
Physical examination in patients with DF is 

generally nonspecific. Conjunctival injection, 

pharyngeal erythema, lymphadenopathy, and 

hepatomegaly are observed in 20 to 50 percent of 
patients [47]. The rash is typically macular or 

maculopapular and may be associated with 

pruritus.  

Laboratory findings  

Laboratory findings typical of DF include the 

following: Leukopenia is common in both adults 
and children with DF and is a useful diagnostic 

feature [47,48,49]. Thrombocytopenia is noted in 

most patients with DF [50]. In several studies, 

platelet counts <100,000 cells/mm
3
 were observed 

in 16 to 55 percent of patients. Serum aspartate 

transaminase (AST) levels are frequently elevated 

in both adults and children with DF; the elevations 
are usually modest (2 to 5 times the upper limit 

of normal values), but marked elevations (5 to 15 

times the upper limit of normal) are occasionally 
noted [47,48]. 

Dengue hemorrhagic fever  

Dengue hemorrhagic fever (DHF) is the most 

serious manifestation of dengue virus infection 
and can be associated with circulatory failure and 

shock. The four cardinal features of DHF, as 

defined by the World Health Organization 

(WHO), include [31,32,51]: 1-Increased vascular 

permeability (plasma leakage syndrome) that 
lead to hemo concentration (20 percent or greater 

rise in hematocrit above baseline value), pleural 

effusion, or ascites, 2-Marked thrombocytopenia 
(100,000 cells/mm

3
 or lower), 3-Fever lasting 

two to seven days, 4-A hemorrhagic tendency (as 

demonstrated by a positive tourniquet test) or 
spontaneous bleeding. 

The term dengue shock syndrome (DSS) is used 

when shock is present along with these four 

criteria. The period of maximum risk for shock is 
between the third and seventh day of illness. This 

tends to coincide with resolution of fever [51].  

Blood levels of soluble dengue NS1 protein 
(>600 ng/mL) were predictive of DHF in one 

study of Thai children with secondary dengue 2 

virus infections [52]. 

 

Plasma leakage  

Plasma leakage is the most specific and life-

threatening feature of DHF. The increase in 
vascular permeability develops over a period of 

24 to 48 hours. Shock may develop in patients 

with marked plasma leakage, especially if 
supportive treatment is delayed. This clinical 

presentation is referred to as "dengue shock 

syndrome" (DSS) and is associated with a case-

fatality rate as high as 12 percent in some 
studies, even with aggressive therapy [53]. 

Plasma leakage usually occurs between three and 

seven days after the onset of illness. This coincides 
with defervescence, severe thrombocytopenia, and 

elevation of aminotransferases [48]. Abdominal 

pain is also reported to precede the onset of 
plasma leakage in approximately 60 percent of 

patients with DHF [54,55,56]. The presence of 

intense abdominal pain, persistent vomiting, and 

marked restlessness or lethargy, especially coinciding 
with defervescence, should alert the clinician to 

possible impending dengue shock syndrome [57]. 

Chest radiography and chest/abdominal  ultrasound 
are the imaging modalities useful for detection of 

plasma leakage in DHF. Right lateral decubitus 

chest radiograph was sensitive for detection of 
pleural effusion, but ultrasound was useful for 

detecting larger effusions and also had the 

advantages of evaluating for presence of peritoneal 

fluid. Plasma leakage was detected by ultrasound 
as early as three days after the onset of fever; 
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pleural effusions were more common than ascites 

or edema of the gallbladder wall [58]. 

Hemorrhagic manifestations  

The severity of hemorrhagic manifestations is 
quite variable among patients with DHF. Previous 

studies reported spontaneous petechiae or 

ecchymoses in approximately one-half of adults 
and children with DHF [54,55]. Other less-frequent 

hemorrhagic manifestations reported in these 

studies included: hematemesis (15 to 30 percent 
of subjects), menorrhagia (40 percent of adult 

women), melena (5 to 10 percent), and epistaxis 

(10 percent).Hemorrhagic manifestations are also 

common in dengue fever [43,59]; this can be 
severe, requiring hospitalization and transfusion 

in rare cases [60].  

Laboratory testing  
Confirmation of acute dengue virus infection is 

most frequently accomplished using serology 

[51,61]. Tests for detection of viral RNA or NS1 
antigen are commercially available and more 

successful than serology in detecting dengue 

virus infection in the early stages [62]. The 

following diagnostic approach is recommended, 
to the patient with suspected dengue if laboratory 

support is available [51,61,63]: 

● An acute phase, serum or plasma sample 
should be obtained. If the acute phase sample 

is obtained ≥3 days after the onset of illness, the 

IgM immunoassay (MAC-ELISA or equivalent) 

is the procedure of choice for rapid confirmation 
of the diagnosis. The potential for a false-

negative result remains elevated within the 

first six days of illness.  

● If the acute phase sample is obtained within 

the first three days after the onset of illness or 

if the sample is obtained within the first six 
days of illness and there is a negative IgM 

assay result, testing for the presence of the 

dengue viral RNA or NS1 antigen has the 

highest diagnostic yield. 

● To confirm a positive IgM result or if initial 

testing is negative in a patient with suspected 

dengue virus infection, a convalescent phase 
serum sample should be obtained at least 10 to 

14 days after the acute phase serum. The acute 

and convalescent specimens should be 
analyzed together by a hemagglutination 

inhibition (HI) or enzyme immunoassay to 

provide definitive serologic testing for acute 

dengue virus infection.  

 

Serologic testing   

The most frequently used serologic tests for the 

diagnosis of acute dengue virus infection are the 

HI assay and IgG or IgM enzyme immunoassays. 
Complement fixation and neutralizing antibody 

assays are more technically demanding and are 

used in specialized laboratories only.  

The HI assay remains the gold standard for serologic 

testing for dengue virus-specific antibodies. 

Analysis of paired acute and convalescent serum 
samples is essential; a fourfold or greater rise in 

HI antibody titer between acute and convalescent 

samples defines acute infection. 

The antibody response depends on whether the 
patient has primary or secondary dengue virus 

infection. In primary infection, HI antibodies 

develop relatively late (after the fifth day of 
illness) and reach titers of less than 1:1250 in the 

convalescent phase. In secondary infection, HI 

antibodies rise early and reach titers above 
1:1250 (often 1:10,240 or higher) in the 

convalescent phase [51]. 

Immunoassays for the detection of dengue virus-

specific IgG antibodies have demonstrated 
sensitivity and specificity of approximately 99 

percent and 96 percent, respectively, compared 

with the HI assay [64]. Testing of paired acute 
and convalescent serum samples is required for 

the diagnosis of acute dengue virus infection 

using the IgG ELISA. 

A component of the antibody response is dengue 
virus serotype-specific; a substantial portion of 

the antibody response has cross-reactivity with 

other dengue virus serotypes and even other 
flaviviruses. Cross-reactivity is more problematic 

in secondary dengue virus infection and also in 

individuals who have been immunized with 
vaccines against other flaviviruses such as Japanese 

encephalitis virus [65]. Although neutralizing 

antibody assays have greater specificity than HI 

or ELISA assays, serologic assays cannot be 
relied on for identification of the infecting 

dengue virus serotype [66].  

Virus detection  
Isolation of dengue virus or detection of dengue 

viral RNA or protein in an acute phase serum or 

tissue specimen provides the most definitive 
confirmation of infection [61]. A real-time RT-

PCR assay kit developed by the Disease Control 

and Prevention (CDC) was approved by the FDA 

in 2012 for diagnostic use in the United States 
[67]. In both prospective and retrospective 
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testing, the sensitivity and specificity of the test 

were ≥98 percent compared with a reference 

method [68]. RT-PCR is the only method that 

can detect virus within a clinically meaningful 
time frame (one to two days or less) [70,71,72] 

and it has comparable sensitivity to viral 

isolation [69,73]. 

Virus isolation is generally performed only for 

epidemiologic or research purposes. Serum and 

plasma are the preferred specimens for virus 
isolation, although virus can occasionally be 

isolated from liver tissues after clearance of virus 

from the serum [74].  Virus isolation typically 

requires one to two weeks [75]. 

Regardless of the specific method used, optimal 

detection is achieved when specimens are obtained 

early after the onset of symptoms, during the 
febrile period. In one study of children in 

Thailand, dengue viruses could be isolated from 

all plasma samples obtained at least two days 
before defervescence but from no samples obtained 

two or more days after fevers resolved [9]. 

The dengue viral nonstructural protein 1 (NS1) 

can be detected in plasma, especially during the 
first five to six days of illness. In one study, high 

levels early in infection were associated with 

DHF [52]. Two assays have become 
commercially available outside the United States. 

The sensitivity of these assays for diagnosis of 

acute dengue infection at the time of hospital 

admission is 50 to 70 percent, with specificity 
>95 percent [76,77]. However, neither assay is 

formulated to provide either identification of the 

specific dengue virus serotype or quantitative 
measurement of soluble NS1 protein levels. 

For many resource-limited dengue endemic 

countries, routine laboratory testing is not readily 
available. One study of 1250 children aged 2 

months to 10 years presenting to a pediatric 

hospital in southern Vietnam evaluated whether 

an assessment tool designed for first-level healthcare 
workers, using only clinical signs, could 

appropriately classify and guide management of 

acute illnesses in an endemic area [58]. 

PREVENTION  

Dengue prevention currently relies on public 
health and community based A.aegypti control 

programs to remove and destroy mosquito-

breading sites [78].   

Public health approaches for prevention of dengue 

infection in endemic areas include control of  

Aedes mosquitoes and development of vaccines. 

Mosquito control  
Mosquito control is the most effective approach 

for prevention of dengue transmission. 

Insecticide spraying in response to dengue outbreaks 
is not highly effective against A. aegypti  

mosquitoes, which frequently breed inside houses 

[79,80]. Community-based approaches involving 
education of the population in efforts to reduce 

breeding sites, such as discarded tires and other 

containers that accumulate standing water, have 

shown some promise [79]. Indoor insecticidal 
fogging may be effectual.  

Vaccination  

Infection with dengue virus provides long-term 
protection against the particular serotype that 

caused the disease, supporting the feasibility of a 

dengue vaccine. However, it provides only short-
lived immunity to the other three dengue virus 

serotypes. In view of the association of dengue 

hemorrhagic fever (DHF) with previous exposure 

to dengue viruses and the recognition that all 
four serotypes are capable of inducing DHF, it is 

the general consensus in the scientific and public 

health communities that any candidate vaccine 
should produce protective immunity against all 

four serotypes. Since waning immunity might 

also increase the risk for DHF in vaccine 

recipients, vaccine-induced protective immunity 
should also be long lived [81]. 

No licensed vaccine is available for preventing 

dengue [82,83]. 

Travelers  

Most travelers from non-endemic countries are at 

exceedingly low risk for DHF because they lack 
previous exposure to dengue viruses. 

Travelers are well advised to wear clothing that 

reduces the amount of exposed skin. Also advised 

to protect themselves by using repellents and 
insecticidal sprays indoor. Bed netting is of little 

use since the mosquitoes are most active during 

the daytime [80]. 

Treatment 

There is no specific therapy available for dengue 

virus infections, it is important to exclude other 
treatable diagnoses. 

 

 

http://www.uptodate.com.search.sti.sci.eg:2048/contents/prevention-and-treatment-of-dengue-virus-infection/abstract/7
http://www.uptodate.com.search.sti.sci.eg:2048/contents/prevention-and-treatment-of-dengue-virus-infection/abstract/11
http://www.uptodate.com.search.sti.sci.eg:2048/contents/prevention-and-treatment-of-dengue-virus-infection/abstract/8
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Management of fever  

Fever and myalgia can be managed with aceta-

minophen (maximum 60 mg/kg/day in children 

or 4 g/day in adults). Aspirin or nonsteroidal anti-
inflammatory agents should generally be avoided 

because of the risk of bleeding complications and 

in children because of the potential risk of Reye's 
syndrome. 

Patients with dengue fever should maintain oral 

fluid intake to avoid dehydration. The most 
important measure to assist the patient with 

suspected dengue fever is to carefully evaluate 

the patient for impending complications or early 

evidence of dengue hemorrhagic fever (DHF) [1]. 

Management of significant bleeding   

Gastrointestinal bleeding, epistaxis, or menorrhagia 

in patients with DHF (and occasionally in patients 
with dengue fever) can be severe enough to 

require blood transfusion. In these circumstances, 

blood replacement should be performed with 
5 mL/kg of packed red blood cells (or 

10 mL/kg whole blood). The clinical response 

and post-transfusion hematocrit should be 

monitored. Use of a histamine H2 receptor 
antagonist or proton pump inhibitor is reasonable 

in patients with gastrointestinal bleeding, although 

there is no evidence of benefit. Platelet 
transfusions have not been shown to be effective 

at preventing or controlling hemorrhage but may 

be warranted in patients with severe thrombo-

cytopenia (<10,000/mm
3
) and active bleeding. 

Prophylactic platelet transfusions in patients with 

severe thrombocytopenia but without active 

bleeding are generally not recommended [84,85]. 
Administration of intravenous vitamin K1 is 

recommended for patients with severe liver 

dysfunction or prolonged prothrombin time [31]. 

Management of plasma leakage  

Plasma leakage in DHF is important to manage 

with intravascular volume repletion to prevent or 

reverse hypovolemic shock [86]. In mild cases, 
particularly when medical attention is received 

early, oral rehydration may be sufficient. However, 

in patients with established intravascular volume 
loss, intravenous fluid administration is 

recommended. Blood transfusion is appropriate 

in patients with significant bleeding or those who 
have low hematocrit and fail to improve despite 

fluid resuscitation. Subsequent hematocrit 

measurements must be interpreted with caution 

since it is critical to assess the adequacy of both 
blood and fluid repletion; in complex cases, it 

can be challenging to distinguish whether a 

decrease in hematocrit reflects volume repletion 

or blood loss [86]. 

Treatment of shock  

For patients with shock, initial resuscitation with 
normal saline or Ringer's lactate (10 mL per kg 

of body weight for children or 500 mL for 

adults), preferably with 5 percent dextrose, is 
recommended, either as an infusion over the first 

hour or as a bolus (infused over 10 to 15 minutes) 

for patients in profound shock. A second infusion 
of an equal volume is recommended in patients 

who remain in shock [84]. 

There has been debate as to whether crystalloids 

or colloids should be used for volume replacement 
in critically ill patients. Three randomized trials 

have investigated the effect of different fluid 

regimens on outcome [87,88]. The largest of these 
studies was a double-blind randomized comparison 

of three fluids for initial resuscitation of 512 

Vietnamese children with dengue shock syndrome 
[89]. Three hundred eighty-three patients with 

moderate shock were assigned to Ringer's lactate 

or one of two different colloid solutions: 6 percent 

dextran 70 or 6 percent hydroxyethyl starch. One 
hundred twenty-nine patients with severe shock 

were randomized to receive one of the two 

colloids. The treatment regimen closely followed 
the WHO protocol, with 15 mL/kg administered 

over the first hour and 10 mL/kg over the second 

hour. Only one patient died. This trial established 

that Ringer's lactate is a safe, effective, and 
inexpensive alternative in initial resuscitation of 

patients with moderate shock. In patients with 

severe shock, dextran and starch performed 
similarly, although dextran was associated with 

more hypersensitivity reactions [51,90]. 

In patients who remain in shock despite the two 
initial boluses of crystalloid, it is preferred to 

switch to a colloid solution (10 mg/kg over the 

next hour). 10 percent dextran 40 in normal 

saline is the colloid of choice. Switching to a 
colloid solution is also appropriate in patients 

who have signs of fluid overload (eg, puffy 

eyelids, distended abdomen, tachypnea, or dyspnea). 
Patients who have persistent hypo perfusion with 

falling hematocrit require blood transfusion. 

Other possible complications, such as acidosis, 
hypoglycemia, or hypocalcemia, should also be 

investigated and corrected as needed [90]. 

Once blood pressure has been restored, 

intravenous fluids should be continued but the 
infusion rate should be gradually reduced over 

the next 24 to 36 hours. The patient’s clinical 
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condition, including vital signs, urine output, and 

hematocrit, should be checked prior to each 

reduction in the infusion rate. Close clinical 

observation is essential, even after normal blood 
volume is restored, because patients can develop 

recurrent shock over the 24 hours after the initial 

resuscitation, which represents the period of 
increased vascular permeability in DHF. Most 

patients who present for medical attention before 

profound shock develops and who receive 
appropriate fluid therapy will recover quickly. 

The fluids that are lost into potential spaces (eg, 

pleura, peritoneum) during the period of plasma 

leakage are rapidly reabsorbed. Thus, intravenous 
fluid supplementation should be discontinued 

once patients have passed the period of plasma 

leakage. Usually no more than 48 hours of 
intravenous fluid therapy are required. Excessive 

fluid administration after this point can precipitate 

hypervolemia and pulmonary edema [90]. 

Adjunctive therapies  

The basis of DHF pathogenesis is hypothesized 

to be immunologic, which has led to interest in 

immune-modulatory drugs for therapy.  
Several trials have demonstrated that cortico-

steroids are no more effective than placebo in 

reducing death, need for blood transfusion, or 
serious complications [91,92,93]. 

Other modalities, including intravenous immuno-

globulins, pentoxifylline, and activated factor 

VII, have also been proposed for use [94,95,96]. 
However, no benefits have been established in a 

controlled evaluation. 
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