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□ CASE REPORT □

Dengue Hemorrhagic Fever in an Adult Traveler Returning
to Japan
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Abstract

We report the case of a Japanese traveler who developed dengue hemorrhagic fever (DHF) with a probable

secondary infection with dengue virus type 2 (DENV-2). DHF usually occurs in children, and rarely in adult

travelers. Proper and timely interventions can markedly reduce the mortality rate of DHF patients. The ex-

pansion of endemic areas and increased frequency of travel to these areas may suggest increased incidence of

DHF in non-endemic areas in the near future. Early recognition of reinfection with dengue virus and warning

signs of circulatory failure are crucial to prevent a severe shock state.
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Introduction

Dengue virus (DENV) causes dengue fever (DF), charac-

terized by the sudden onset of fever and nonspecific symp-

toms such as headache, myalgia, arthralgia, rash, and gastro-

intestinal symptoms, together with characteristic laboratory

findings such as leukopenia, thrombocytopenia, and elevated

levels of transaminase (1, 2). Cutaneous petechiae and mu-

cosal hemorrhage such as epistaxis, gingival bleeding, and

gastrointestinal bleeding may also occur in some cases. Den-

gue usually goes into spontaneous remission after approxi-

mately 1 week, whereas this disease can exhibit a wide

range of clinical presentations―from asymptomatic or un-

complicated DF to severe manifestations known as dengue

hemorrhagic fever (DHF) or dengue shock syndrome

(DSS) (3).

DENV, which is transmitted by Aedes mosquitoes (4), is a

positive-sense, single-stranded RNA virus belonging to the

genus Flavivirus of the family Flaviviridae, and has four se-

rotypes: dengue virus types 1, 2, 3 and 4 (DENV-1, DENV-

2, DENV-3 and DENV-4) (5). The regions in which the vi-

rus is endemic have extended from rural districts to urban

areas, and the incidence of DF has been increasing rapidly

over the past few decades owing to lifestyle changes after

World War II and the development of transportation. Cur-

rently, the disease is endemic in more than 100 countries

and regions, many of which are located in Southeast Asia,

and approximately 50-100 million cases of DF occur world-

wide each year (1).

DHF/DSS are usually seen in children of endemic ar-

eas (6) and rarely in adults, especially in adult travelers (3).

However, a secondary infection, particularly with the Asian-

genotype strain of DENV-2 (7, 8), may increase the risk of

DHF/DSS even in adults (5). Here, we report a case of DHF

in an adult traveler, who had repeatedly traveled to South-

east Asia, with a probable secondary DENV-2 infection. Al-

though a revised dengue classification has recently been pro-

posed by World Health Organization (WHO) and is now un-

der evaluation (9), we mainly used the traditional classifica-

tion (2) that allows comparison with the numerous previous

reports.
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Table　1.　Laboratory Data on Admission

Peripheral blood   Blood chemistry  
WBC 2.3×103 / L  Alb 3.8 g/dL 

Neutrophil 79.0%  AST 66 IU/L 
Eosinophil 0.0%  ALT 31 IU/L 
Basophil 1.0%  T-Bil 0.6 mg/dL 
Monocyte 6.0%  BUN 19.7 mg/dL 
Lymphocyte 14.0%  Cre 1.03 mg/dL 
Others 0.0%  CRP 1.98 mg/dL 

RBC 478×104 / L    
Hb 14.2 g/dL  Coagulation test  
Ht 42.4%  PT-INR 1.29 
Plt 8.3×104 / L  aPTT 48.0 s 
   Fbg 311 mg/dL 

RBC, red blood cell; Ht, hematocrit; Plt, platelet; Alb, albumin; AST, 
aspartate aminotransferase; ALT, alanine aminotransferase; T-Bil, total 
bilirubin; BUN, blood urea nitrogen; Cre, creatinine; CRP, C-reactive 
protein; PT-INR, prothrombin time-international normalized ratio; aPTT, 
activated partial thromboplastin time; Fbg, fibrinogen 

Figure　1.　Clinical course of dengue illness in the present pa-
tient.

Case Report

A 51-year-old man presented with a two-day history of a

fever of 39.5℃, maculopapular rashes, diarrhea, malaise,

nausea, and loss of appetite. He had stayed in Myanmar

mainly in rural villages for 10 days, and the fever appeared

just on returning to Japan. He had repeatedly traveled to

stay in Myanmar for research, and had previously been di-

agnosed with DENV infection.

Blood examinations (Table 1) revealed bicytopenia (white

blood cell count, 2,300/μL; platelet count, 8.3×104/μL), ab-

normal liver function (aspartate aminotransferase level, 66

IU/L; alanine aminotransferase level, 31 IU/L), coagulopathy

(prothrombin time-international normalized ratio, 1.29; acti-

vated partial thromboplastin time, 48.0 s), and hypoalbumi-

nemia (albumin level, 3.8 g/dL).

DENV-2 genome was detected in the blood and urine

samples by reverse-transcription polymerase chain reaction

assay. Anti-DENV IgM antibodies were negative (index

0.62), but anti-DENV IgG antibodies were positive (index

1.98) by an enzyme-linked immunosorbent assay (ELISA) at

3 days after the onset of illness. No other pathogens such as

malaria, influenza virus were detected and bacterial blood

cultures were negative.

His blood pressure was 100-110/75-80 mmHg with a

heart rate of 90 beats per minute, but preshock-like symp-

toms such as momentary loss of consciousness were ob-

served prior to hospitalization; therefore, intravenous fluid

therapy (1-1.2 mL/kg body weight/hour) was conducted on

admission to the hospital. Although the patient was unable

to tolerate oral fluid, intravenous fluid therapy was started at

the decreased maintenance rate compared with the recom-

mended regimen (1.5-2.0 mL/kg/hour), and closely moni-

tored vital signs and hematocrit, because circulatory distur-

bance observed was not so severe (9).

The fever had continued for 4 days and subsided on the

second day of hospitalization. However, thrombocytopenia

rapidly proceeded to 10×103/μL at the minimum, and even

with fluid replacement, the hematocrit increased by 23%

from his baseline (Fig. 1). Pleural effusion and ascites were

also observed (Fig. 2) and the patient felt light-headed on

standing. Bleeding tendencies such as epistaxis appeared.

These findings indicated that the patient’s condition had ad-

vanced to the plasma leakage phase. Persistent fever, symp-

toms of plasma leakage (hemoconcentration, pleural effusion

and hypoalbuminemia), severe thrombocytopenia, and bleed-

ing tendencies (petechiae and epistaxis) led to the diagnosis

of grade II DHF (2).

Intravenous fluid therapy was stopped when the recovery

of appetite, decrease in hematocrit, increase in urine output,

and rise in blood pressure were observed. The white blood

cell count exhibited a minimum of 1,800/μL on day 4 of his

illness and began to rise after the fever subsided. The plate-

let count began to rise on day 7 of his illness after reaching

1.0×104/μL, which was consistent with the improvement of

plasma leakage symptoms. By day 9 of his illness, the plate-

let count recovered to 13×104/μL. Although the platelet

count fell to 1.0×104/μL, platelet transfusion was not given

because serious bleeding symptoms (e.g., gastrointestinal

bleeding) were not observed. After the transaminase level

peaked on days 5-6 of his illness (aspartate aminotransferase

level, 96 IU/L; alanine aminotransferase level, 41 IU/L),

they remained at approximately 60 IU/L throughout the pe-

riod of hospitalization. The patient was discharged without

exhibiting any complication.

Discussion

DHF/DSS is reported in 1.0-3.0% of all cases of den-

gue (10, 11), 95% of which occur in children less than 15

years of age (6), and rarely in adult travelers (3). In Japan,
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Figure　2.　Chest radiographs. (A) Chest radiograph without pleural effusion on day 3 of his illness. 
(B) Chest radiograph with pleural effusion on the right side on day 5 of his illness.
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as few as 50 to 100 cases of DF have been reported each

year, whereas 245 cases in 2010. Travel-related dengue has

been only seen in Japan ever since the epidemic between

1942 and 1945 (12). A case of DHF/DSS in a Japanese

traveler was first documented in 1989 (13) and five adult

Japanese cases of DHF/DSS have been reported to date in

the literature.

The disease course of DHF is divided into three phases:

febrile, plasma leakage (critical), and convalescent (recov-

ery) phases (9, 14). Loss of plasma volume owing to an in-

creased vascular permeability is the principal pathophysiol-

ogy, and adequate fluid replacement results in a favorable

outcome (2, 15). We predicted the disease progression from

the patient’s history of DF, the increased hematocrit and

persistent thrombocytopenia. We could prevent the develop-

ment of severe circulatory failure by early and effective

fluid administration based on the frequent assessment of vi-

tal signs, urine output and hematocrit.

The classical WHO guideline has classified dengue into

DF and DHF/DSS (2). However, the relevance of this guide-

line has been debated because the main criteria such as

hemoconcentration may often be accessed only retrospec-

tively or plasma leakage can occur without thrombocy-

topenia or hemorrhage, which leads to misclassification of

apparently severe cases as not severe (16). Thus, WHO re-

vised the guideline in 2009, which reclassifies dengue into

dengue with or without warning signs and severe den-

gue (9).

The current patient presented with fluid accumulation, in-

crease in hematocrit concurrent with rapid decrease in plate-

let count, and mucosal bleeding whereas circulatory distur-

bance, fluid accumulation, or bleeding was not so severe as

to be fatal. In addition, he had no severe organ involvement.

These findings led to diagnosis of ‘dengue with warning

signs’ under the new guideline, whereas delayed interven-

tion may possibly lead to progression into severe dengue.

It has been suggested that a secondary infection with a

DENV serotype different from that causing the primary in-

fection increases the risk of DHF/DSS through antibody-

dependent enhancement (ADE) (17, 18) and so-called ‘origi-

nal antigenic sin’ (19, 20). Infection with one serotype con-

fers life-long protective immunity to that same serotype, but

only temporary and incomplete immunity against other sero-

types. The resultant non-neutralizing antibodies as well as

cross-reactive CD4+ and CD8+ T cells might lead to pro-

gression into DHF/DSS (17, 20).

The present patient had repeatedly traveled to stay in

Myanmar for research, and had previously been diagnosed

with DENV infection. Thus, this was considered as a prob-

able secondary infection. Secondary infections are character-

ized by high hemagglutination inhibition titers or elevated

IgG levels by ELISA in acute specimen (21). The IgM/IgG

antibody ratio is also a valuable diagnostic tool when the

patient has become positive for IgM antibodies which can

be sometimes low or absent in secondary infections (21).

The present case had IgG antibodies against DENV without

a detectable IgM response as early as 3 days after the onset

of illness, which was additionally indicative of a DENV sec-

ondary infection. However, serological cross-reactivity

across closely related flaviviruses is frequently observed.

The patient had no history of infection with other flavivi-

ruses such as Japanese encephalitis virus (JEV) or yellow

fever virus (YFV), whereas he had been vaccinated against

JEV during childhood (but never YFV), and a possible in-

fluence of the vaccination could not be denied.

It has also been indicated that the severity of the disease

depends on the serotype of the infecting virus (1). A secon-

dary infection with DENV-2, especially the Asian-genotype

strain of DENV-2, may induce stronger cross-reactive re-

sponses than other serotypes (22), and is closely associated

with DHF/DSS (7,, 8). The infection of DENV-2 in Myan-

mar suggested that the infecting virus might be the Asian-

genotype strain. There was a possibility that this might be

the reason why the present patient developed DHF even

though he was an adult traveler. This patient has no comor-

bid conditions such as diabetes mellitus and renal failure

that may make dengue more complicated.

Here, we reported the case of a Japanese traveler who de-
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veloped DHF with a probable secondary infection with

DENV-2 and required inpatient management. Although only

a few cases of dengue have been reported to date in Japan,

considering the worldwide expansion of endemic areas and

the increasing number of frequent travelers to these endemic

areas, future increases in the number of patients in nonen-

demic regions such as Japan are predicted. Most cases of

dengue can be managed on an outpatient basis. However, a

mortality rate of 10-20% has been reported when DHF is

left untreated, which can be reduced to 0.2-1.0% with ap-

propriate inpatient management (1, 9). Deterioration of

symptoms usually occurs around the time of deferves-

cence (1). Appropriate management in accordance with the

precise identification of the risk factors and early recogni-

tion of developing DHF/DSS is necessary.
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