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Adverse Events Following Yellow Fever Vaccination in 

Korean Children 

Jae Yo Lee, M.D.*, Tae Hee Kim, M.D.*, Hyang Mi Park, M.D.*, Hye Jung Shin, M.D.*

Kyeung Eun Kim, M.D.*, Sang Taek Lee, M.D.*, and Jae Yoon Kim, M.D.*
, †

Department of Pediatrics*, International Clinic†, National Medical Center, Seoul, Korea

Purpose : Yellow fever, a mosquito-borne viral hemorrhagic fever, is one of the most lethal diseases. Recently there have 

been an increasing number of Korean children who have travelled to yellow fever endemic zones and were administered 

yellow fever vaccine (YFV). Therefore, we carried out this study to provide child travelers with safety information of YFV.

Methods : This study was conducted at the International Clinic of National Medical Center in Seoul between April 2007 and 

June 2008 for the evaluation of adverse events of YFV. One hundred twenty-five children received YFV (17-DD) and were 

prospectively monitored for adverse events through telephone interviews on day 3, 6, 9, 16, 23 and 30 after vaccination.

Results : Adverse events were observed in 31 (24.8%) of 125 child travelers who received the YFV. The mean age was 

12.5±5.0 years. Sixty-six of the child travelers (52.8%) were males. The common adverse events were pain in 11 (8.8%), 

swelling in 8 (6.4%) and redness in 7 children (5.6%) at the injection site. The systemic adverse events included mild fever 

in 5 (4.0%), headache in 5 (4.0%), cough in 4 (3.2%), abdominal pain in 3 (2.4%), and vomiting in 2 children (1.6%). Most 

of the adverse events were detected within 7 days of administration and there were no differences in adverse events by 

gender or age. All travelers who had complained of symptoms improved spontaneously or following symptomatic treatment.

Conclusion : This study showed that YFV is well-tolerated and there were no reports of severe adverse events. Studies 

are ongoing to clarify the cause and risk factors for rare adverse events. (Korean J Pediatr Infect Dis 2009;16:54-60)
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1)

Introduction 

Yellow fever (YF), a mosquito-borne viral hemorrhagic 

fever, is one of the most lethal viral diseases of 

humankind and occurs only in sub-Saharan Africa and 

South America
1)
. In the past 15 years the incidence of 

YF has steadily increased and the World Health Organi-

zation (WHO) estimates that a total of 200,000 cases of 

YF occur each year
2)
. YF has an abrupt onset after an 

incubation period of 3-6 days and it usually manifests 
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as fever, prostration, headache, photophobia, lumbo-

sacral pain, anorexia and vomiting. The illness might 

progress to hepatitis, renal failure, hemorrhage, shock, 

and death with mortality rate of 20-50%
3)
. 

YFV is a live, attenuated virus preparation made from 

the 17D yellow fever virus strain. Historically, the YFV 

has been considered to be one the safest and most 

effective live virus vaccines ever developed. Persons 

aged ≥9 months who are traveling to or living in areas 

of South America and Africa where yellow fever 

infection is officially reported should be vaccinated. 

The incidence of YF in South America is lower than 

that in Africa (Fig. 1), because virus transmission  

between monkeys and mosquitoes occurs in the canopy 

of the forest, isolated from human contact, and vaccine 
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Fig. 1. The number of yellow fever cases reported by endemic 
area (WHO, 2000-2005).

Fig. 2. The number of Koreans who traveled to yellow fever 
endemic zones (Korea Tourism Organization, 2000-2005).

Table 1. Manufacturers of Yellow Fever Vaccine
*

Country Manufacturer Trade name Qualified by WHO Comment

U.S.A

Brazil

United Kingdom

France

Senegal

Sanofi Pasteur, Swiftwater PA

Bio-Manguinhos, Rio de Janeiro

Chiron/Norvatis Vaccines,Liverpool

Sanofi Pasteur Marcy I　Etoile

Pasteur institute, Dakar

YF-VAX

YFV-17DD

Arilvax

Stamaril

No

Yes

Yes

Yes

Yes

Principally U.S.A.

Only 17DD vaccine

Stopped in 2003

*Adapted from the reference 7 

coverage is high4). 

According to up-to-date reports, 9 million indivi-

duals travel to YF-endemic zones annually and 

also, recently, there are an increasing number of South 

Korean adults and children who travel to YF-endemic 

zones (Fig. 2). Therefore, we carried out this study to 

provide children traveling to YF endemic zones with 

safety information of YFV through a prospective re-

search for adverse events after YF vaccination.

Materials and methods

1. Objects and Subjects

From April 1, 2007 to June 30, 2008, 125 healthy 

children aged from 11 months to 19 years who visited 

the International Clinic at the National Medical Center 

and had plans to visit to yellow fever endemic areas, 

were chosen as study subjects. This study was explained 

to the parents and informed consent was obtained from 

the parents. They were examined by six telephone in-

terviews on day 3, 6, 9, 16, 23 and 30 after vaccination. 

The vaccine for the study was manufactured by Bio- 

Manguinhos (YFV-17DD), Brazil (Table 1)5, 6). A single 

dose of 0.5 mL of the vaccine was administered to each 

children by subcutaneous injection before their tra-

velling.

2. Data analysis

For this study the statistical data processing was done 

with SPSS (ver.12.0K), the frequency analysis was used 

for the basic data of examples, and the difference of 

each variable was compared using Fisher's exact test or 

chi-square verification. In all cases, the differences 

were considered significant when the probabilities of 

equality, P-value, were <0.05. 
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Table 2. Characteristics of 125 Children Vaccinated 
with Yellow Fever Vaccine

Age

(Year)

Number of Subjects (%)

Male (N=66) Female (N=59) Total (N=125)

<5

5-9

10-14

15-19

 5 ( 4.0)

 9 ( 7.2)

26 (20.8)

26 (20.8)

 6 ( 4.8)

10 ( 8.0)

23 (18.4)

20 (16.0)

11 ( 8.8)

19 (15.2)

49 (39.2)

46 (36.8)

Table 4. Correlation between Age and Adverse Events

                 Age (yr)

Adverse event
0-4 yr
(N=11)

5-9 yr
(N=19)

10-14 yr
(N=49)

15-19 yr
(N=46)

Total
(N=125)

P-value

Local event

  Pain

  Swelling

  Redness

Systemic event

  Fever

  Headache

  Cough/Sputum

  Nausea/Vomiting

  Abdominal pain

  Anorexia

  Diarrhea/constipation

  Dizziness

  Skin rash/Urticaria

Total

0

0

0

1

0

0

0

0

0

0

0

1

2

 1

 3

 1

 2

 1

 1

 2

 0

 0

 1

 0

 0

12

 4

 4

 4  

 1 

 2

 1

 1

 0

 0

 1

 0

 1

19

 6

 1

 2

 1 

 2

 2

 0

 3

 1

 1

 1

 0

20

11

 8

 7

 5

 5

 4

 3

 3

 1

 3

 1

 2

53

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

Abbreviation : NS, not significant

Table 3. Destination of Travel in 125 Children Vac-
cinated with Yellow Fever Vaccine 

Destination

Number of Subject (%)

Male
(N=66)

Female
(N=59)

Total
(N=125)

Africa

South America

57 (45.6)

 9 ( 7.2)

53 (42.4)

 6 ( 4.8)

110 (88)

 15 (12)

Results

One hundred twenty-five assessed children were 66 

(52.8%) males and 59 (47.2%) females. The subjects were 

classified by age in fives. The majority was aged 10-14 

years and the mean age was 12.5±5.0 years (Table 2). 

The destination was Africa and South America (110:15) 

(Table 3).

1. Adverse events after receiving YFV

Of the 125 children in the group that received YFV, 

31 (24.8%) participants had adverse events for 3-7 days. 

They were 16 (12.8%) males and 15 (12.0%) females and 

53 adverse event cases were confirmed. 

The common local adverse events reported were pain 

(11), swelling (8),  redness (7) on injection site. The most 

common systemic adverse events reported were fever 

(5), headache (5), cough (4), abdominal pain (3) and 

nausea with vomiting (2). In most cases the symptoms 

were improved spontaneously, or with symptomatic 

treatment. Serious adverse events, such as jaundice and 

encephalitis, were not noted or reported within 30 days 

after immunization. Frequency of adverse events ac-

cording to age group and gender has no significant 

difference statistically (P>0.05) (Table 4, 5).

2. Relationship between other vaccinations and 

   and adverse events of YFV

Out of 125 who received YFV, 73 (58.4%) received 
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Table 5. Correlation between Gender and Adverse Events

             Gender

Adverse event

Male 

(N=66)

Female

(N=59)
Total

P-

value

Local event

  Pain

  Swelling

  Redness

Systemic event

  Fever

  Headache

  Cough/Sputum

  Nausea/Vomiting

  Abd. pain

  Anorexia

  Diarrhea/constipation

  Dizziness

  Skin rash/Urticaria

Total

 5

 3

 3

 2

 3

 3

 2

 1

 1

 1

 1

 0

25

 6

 5

 4

 3

 2

 1

 1

 2

 0

 2

 0 

 2

28

11

 8

 7

 5

 5

 4

 3

 3

 1

 3

 1

 2

53

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

Abbreviation : NS, not significant

YFV alone and 52 (41.6%) received other vaccinations 

such as typhoid fever vaccine, hepatitis A vaccine, Td 

vaccine and malaria prevention. 

Although 15 (20.5%) of 73 who received YFV alone and 

16 (30.8%) of 52 who received YFV with other vacci-

nations had adverse events, there were not any mea-

ningful relations between specific vaccinations and 

adverse events after receiving YFV. 

Discussion

Increasing travel to the tropics has amplified ex-

posure to YF. Each year, 9 million tourists from North 

America, Europe, and Asia travel to countries where 

YF is endemic
8)
. Up to 5,000 cases in Africa and 300 

in South America are reported annually, but the 

true incidence is believed to be 10-50 fold higher 

than the official reports. Between 1990 and 1999, 11,297 

cases and 2,648 deaths in Africa were reported by 

WHO
9)
. Estimation of risk of YF associated with travel 

is made difficulty by fluctuation of disease by year and 

season, vaccine coverage of the local population (which 

makes it more challenging to estimate risk for the 

unimmunized), and incomplete surveillance data10).

The clinical disease varies from non-specific to fatal 

hemorrhagic fever. The incubation period after the bite 

of an infected mosquito is 3-6 day. Disease onset is 

typically abrupt, with fever, chills, malaise, headache, 

lower back pain, generalized myalgia, nausea, and 

dizziness10). Young children may experience febrile 

convulsions. Between 48 and 72 hours after onset and 

before the appearance of jaundice, serum transaminase 

levels may rise. This so-called “period of infection” 

lasts several days and may be followed by a “period 

of remission”, with the disappearance of fever and 

symptoms lasting up to 24 hours. In approximately 

15-25% of people affected, the illness reappears in a 

more severe form (the so-called “period of intoxication”) 

with fever, vomiting, epigastric pain, jaundice, renal 

failure, and a hemorrhagic diathesis11). 

Definitive diagnosis is made by viral culture of blood 

or tissue specimens or by identification of YF virus 

antigen or nucleic acid in tissues (including liver) using 

immunohistochemistry (IHC), enzyme-linked immuno-

sorbent assay (ELISA) antigen capture, or polymerase 

chain event tests. Although antibodies are not always 

present during the first week of illness, detection of 

yellow fever-specific immunoglobulin M (IgM) anti-

body by capture ELISA with confirmation of >4-fold 

rise in neutralizing antibody titers between acute- 

and convalescent-phase serum samples is also dia-

gnostic12). 

The disease mechanisms are poorly understood and 

have not been the subject of modern clinical research. 

Since there is no specific treatment, and management 

of patients with the disease is extremely problematic, 

the emphasis is on preventive vaccination. As a 
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zoonosis, YF cannot be eradicated, but reduction of 

the human disease burden is achievable through rou-

tine childhood vaccination in endemic countries. 

Vaccination against YF is important for two reasons. 

First, the vaccine confers effective immunity against a 

disease with a high case fatality rate. Second, many 

countries require proof of vaccination against yellow 

fever under the International Health Regulations as a 

condition of entry. Vaccination between 10 days and 10 

years before entry at an approved vaccination center is 

accepted internationally as a proof of vaccination13). 

YFV is a live attenuated vaccine that has been used 

for over 60 years in approximately 400 million people14). 

Protective levels of neutralizing antibody are found in 

90% of vaccinees within 10 days and in 99% within 30 

days. Routine use of the vaccine in children in endemic 

countries has a favorable cost-benefit ratio. Revacci-

nation after 10 years is required under International 

Health Regulations for a valid travel certificate. The 

vaccine may be simultaneously administered with 

most other vaccine, including measles, BCG, inactivated 

and oral polio, DTaP, meningococcus, hepatitis A, 

hepatitis B, oral cholera, oral typhoid, and parenteral 

typhoid vaccines
15)

.

Derived from the original 17D strain, the live at-

tenuated 17D-204 and 17DD YF vaccines are the most 

commonly used YF vaccines16). They meet the same WHO 

standards for safety and potency. In addition, their 

biologic performance is similar with respect to sero-

conversion rate, quility of the immune response, 

durability of immunity, safety and tolerability. 

There are 10 vaccine manufacturers located in 

the UK (Arilvax), Germany, France (Stamaril), USA 

(YF-VAX), Brazil (17DD) and Senegal (Table 1) 
17-19)

. The 

vaccine for the study was manufactured by Bio- 

Manguinhos (YFV-17DD). This company is WHO-pre-

qualified manufacturer linked to the Brazilian Ministry 

of Health supplies YFV for Brazilian and other countries 

in South America and Africa20). From 2000 to 2004 about 

30 million dose of YFV-17DD had been exported to 50 

different countries in South and Central America, Africa 

and Asia
21)

.

However, several instances of YFV-associated neu-

rotropic disease (YFV-AND) and YFV-associated vis-

cerotropic disease (YFV-AVD) have been reported 22-29). 

While YFV-AND has been recognized for 60 years, 

YFV-AVD is a recently recognized phenomenon. 27 

cases of YFV-AND have now been reported with an 

estimated incidence below 1 in 8 million. Eighteen cases 

of YFV-AVD have been reported since 1996; approxi-

mately half of these cases resulted in death30). Vac-

cination of children at 9 months of age or younger is 

not recommend, since there is high risk of post- 

vaccination encephalitis in this age group
31)
.

In the previous studies, after vaccination with 

17D yellow fever vaccine, the most common adverse 

events were fever, cough, diarrhea and mild events at 

the inoculation site
32, 33)

. But these events are mild 

and do not interfere with normal activities. In most 

cases the symptoms were improved spontaneously, or 

with symptomatic treatment. But adverse events ac-

cording to sex or age was not statistically significant.

Fortunately, the YF virus has never emerged in Asia, 

and vaccination for travel is not indicated here. Asia 

is considered vulnerable to the future introduction of 

the virus, due to the presence of a large susceptible 

human population and presence of the urban vector. 

Demands for the vaccine have increased as it is in-

troduced into routine childhood immunization pro-

grammes in endemic countries. 

Many travellers receiving YFV had been vaccinated 

against malaria, typhoid fever, tetanus toxoid and 
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hepatitis A at the same time, but there was not any 

meaningful difference between the specific vaccinations 

and adverse events34, 35).

Korean children travelers to areas with yellow fever 

transmission should take precautions against exposure 

to mosquitoes. Staying in air-conditioned or well- 

screened quarters and wearing long-sleeved shirts 

and long pants will help prevent mosquito bites. 

Vaccinees should receive a completed International 

Certificate of Vaccination or Prophylaxis, signed and 

validated with the center's stamp (International Clinic, 

National Medical Center, Seoul, Korea). This certificate 

is valid 10 days after vaccination and for a subsequent 

period of 10 years.

In conclusion, YFV appears to be safe in Korean 

children, but the additional reaearch on adverse events 

and effectiveness will be necessary. 

한글요약

우리나라 소아에게 황열예방 백신을 투여 후 발생한

부작용에 대한 고찰

국립의료원 소아청소년과*, 해외여행클리닉 †

이재요* ․ 김태희* ․ 박향미* ․ 신혜정* ․ 김경은* ․ 이상택*

김재윤*, †

목 적: 황열은 모기에 의해 전염되는 급성 바이러스 출혈

열로 중부아프리카와 열대 남아메리카에서 주로 발생한다. 이 

연구는 황열 백신을 접종한 소아 및 청소년 여행객에게 이상반

응에 대한 임상적 고찰을 시행하여 백신의 안전성 및 이상반응

에 대한 정보를 제공하고자 시행하였다.

방 법: 이 연구에서는 2007년 4월 1일-2008년 6월 30일

까지 국립의료원 해외여행클리닉을 방문한 소아 및 청소년 

125명을 대상으로 하였다. 황열백신 투여 이후 6회의 전화면

담을 통해 백신투여와 이상반응과의 관련성에 대하여 평가하

였다. 

결 과: 황열백신을 투여한 11개월에서 19세 사이의 소아 

및 청소년 125명 중 이상반응의 발생은 31명(24.8 %)이었다. 

증상으로는 주사부위의 통증(8.8%)이 가장 많았고 뒤를 이어 

부종(6.4%), 발적(5.6%), 발열(4.0%), 두통(4.0%)순서였다. 

대부분의 이상반응은 백신 투여 후 7일 이내에 발생했으며 

성별 및 연령과 이상반응간의 유의한 차이가 없었다. 증상을 

호소한 모두 자연적으로 혹은 보존적인 치료에 증상이 호전되

었다. 

결 론: 이 연구에서 황열백신은 우리나라 소아나 청소년에

게 심각한 이상반응 없이 널리 사용될 수 있음을 보여주었다. 

그러나 심각한 부작용의 원인이나 위험요소에 대한 연구는 

지속적으로 필요할 것이다. 
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