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Background: The introduction of rotavirus vaccines 
has decreased the prevalence of rotavirus infections 
and might have changed the distribution of rotavirus 
genotypes. However, neonates are not eligible for 
vaccination and, therefore, are at risk for rotavirus in-
fection while in the hospital nursery or neonatal in-
tensive care unit. Our aim was to evaluate the shift 
of genotypes of group A rotavirus strains among ne-
onates cared for in two geographically distant hospi-
tals in Korea.
Methods: Analysis of rotavirus P and G genotypes 
was performed for 63 neonates (27 neonates in Seoul 
and 36 neonates in Busan) admitted to two hospitals 

between 2011 and 2013.
Results: Among the 63 tested neonates less than 
one month of age, 61 (96.8%) were infected with 
genotype G4P[6].
Conclusion: This study identified G4P[6] as the most 
frequently isolated genotypes among neonates in 
Korea; therefore, prevention of the G4P[6] genotype 
should be considered for neonates. (Ann Clin 
Microbiol 2017;20:63-66)

Key Words: Genotype, Neonates, Nursery, Prevention, 
Rotavirus, Vaccine

63

Received 11 April, 2017, Revised 12 July, 2017, Accepted 13 July, 2017
Correspondence: Hyun Soo Kim, Department of Laboratory Medicine, Hallym University Dongtan Sacred Heart Hospital, Hallym University College of 
Medicine, 7 Keunjaebong-gil, Hwaseong 18450, Korea. (Tel) 82-31-8086-2775, (Fax) 82-31-8086-2789, (E-mail) hskim0901@empas.com

ⓒ The Korean Society of Clinical Microbiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Rotavirus infection is a common viral gastroenteritis world-
wide, with a high prevalence in young children between the 
ages of 3 months to 2 years. For neonates, transmission of the 
rotavirus might easily occur in the nursery or neonatal intensive 
care unit. Following the introduction of the rotavirus vaccine, 
the prevalence of human rotavirus infection decreased sub-
stantively [1,2]. In Korea, the population coverage rate of rota-
virus vaccines has increased annually since the introduction of 
rotavirus vaccines in 2007, with an estimated 60% coverage at-
tained in 2010 [3]. Rotavirus vaccination program has been suc-
cessful, however minimum age for the first dose of rotavirus 
vaccine is 6 weeks, remaining neonates at the risk of rotavirus 
infection. In addition, infants hospitalized after 6 weeks of age 
can be vaccinated, protection cannot currently be provided to 
hospitalized neonates [4,5]. The aim of our study was to eval-
uate the distribution of rotavirus genotypes in neonates from 

two hospitals in Korea. 

MATERIALS AND METHODS

1. Patient groups

We undertook a retrospective observational study of two 
groups of neonates who tested positive for rotavirus antigen 
from two separate health care institutions in Korea. The first 
group consisted of neonates who underwent rotavirus genotyp-
ing between October 2011 and March 2012 at Hangang Sacred 
Heart Hospital, a 400-bed university hospital located in Seoul. 
The second group consisted of neonates tested in 2013 at Busan 
Saint Mary Hospital, located in Busan, 320 kilometers from 
Seoul. Neonates were 0 to 30 days old. Stool samples were di-
luted in phosphate-buffered saline to a 10% stool suspension 
and stored at −70oC for rotavirus PCR and genotyping. 

This study was approved by the Institutional Review Board of 
Hallym University Dongtan Sacred Heart Hospital (IRB No. 
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Table 2. The distribution of rotaviruses isolated from neonates or children in Korea, confirming a high prevalence of G4P[6] genotype in neonates

Study period Area Age No. of genotyping Genotype Frequency (%) References

2001-2003 Guri ＜1 months 28 G4P[6] 100 [13]
2002-2003 8 hospitals ＜5 years 461 G4P[6]†,‡ 26.9 [14]
2002-2003 Gwangju ND* 119 G4P[6]†,§ 51.3 [15]
2007-2008 Inchon ＜80 days 123 G4P[6]† 78.9 [16]
2013 Dongtan ＜1 months 113 G4P[6]

G4P[x]∥

GxP[6]∥

93.7 [6] 

2011-2012 Seoul ＜1 months 63 G4P[6] 92.6 This study
2013 Busan ＜1 months 36 G4P[6]

GxP[6]∥
100 This study

*ND: Not determined, †G4P[6] was most frequently found in neonates (less than 1 month of age). ‡90% of the G4P[6] strains were detected 
in ＜1 Mo of age. §87.7% of G4P[6] were detected in ＜1 Mo of age. ∥x indicated non-typed strain. 

Table 1. The genotypic distributions of rotaviruses isolated from neonates less than one month of age in this study

Hospital, year, area No. of rotavirus 
genotyped specimens

G4P[6]
(n)

GxP[6]*
(n)

G4P[x]*
(n)

Non-G4P[6], 
GxP[6], G4P[x] (n)

G4P[6], GxP[6], 
G4P[x] (%)

Hangang Sacred Heart Hospital, 
2011-2012, Seoul 

27 25 0 0 2
(G1P[6], G1P[x])

92.6%

Busan Saint Mary Hospital, 2013, 
Busan

36 30 6 0 0 100%

Total 63 61 0 0 2 96.8%

*x indicated non-typed strain. 

2013-030) and the Institutional Review Board of Hallym 
University Hangang Sacred Heart Hospital (IRB No. 2011-217). 

2. Rotavirus genotyping and sequencing

The methods of rotavirus genotyping performed in this study 
were described in a previous report [6], primarily based on the 
World Health Organization manual using specified primer sets 
[7]. Rotavirus genotyping was performed by the same technician 
in Dongtan Sacred Heart Hospital, so stored frozen samples 
from other two hospitals were transported to the Dongtan 
Sacred Heart Hospital. PCR products were sequenced and geno-
types were analyzed with a BLAST search.

RESULTS

The rotavirus genotyping results from both the current study 
and previous reports were summarized in Table 1. Of the total 
63 neonates with rotavirus infection in current study, a G4P[6] 
or GxP[6] (x indicating non-typed strain) was identified in 61 
specimens (96.8%). Rotavirus G4P[6] and GxP[6] genotypes 
comprised 100% of neonatal cases of rotavirus isolated at Busan 

Saint Mary Hospital, with G4P[6] identified in 92.6% of neo-
natal cases at Hangang Sacred Heart Hospital.

DISCUSSION

Surveillance of rotavirus genotypes is necessary to understand 
the global epidemiological status of rotavirus infection, as well 
as ensure the preparedness of rotavirus vaccination programs. 
Globally, five prevalent genotypes of rotavirus (G1P[8], G2P[4], 
G3P[8], G4P[8], G9P[8]) were most frequently identified in 
2009-2012 [8]. In children, G1P[8] is the most frequently re-
ported rotavirus genotype and G4P[6] is rarely reported [1]. 
However, G4P[6] has been the most frequently reported geno-
type in neonates in Korea (Table 2). 

Although rotavirus vaccines are available, strict age re-
strictions for vaccination are recommended, with the first dose 
given by 15 weeks of age, with delay of the first dose for pre-
mature neonates in intensive care units [5]. As neonates are not 
eligible for vaccination, rotavirus infection among neonates in 
nurseries or intensive care units is difficult to prevent. A private 
postpartum care center (Sanhoo) in Korea is a popular service 
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for the neonate and mother, which provides a comfortable moth-
erhood including normal neonatal care and care and special 
meal for the mother in the era of nuclear family. In 2015, 557 
postpartum care institute are reported in Korea. In this institute, 
neonates are admitted to the nursery usually for 2-3 weeks fol-
lowing discharge from the hospital. Although these are comfort-
able service for mother and neonate, rotavirus can be easily 
spread among neonates in these private postpartum care center.

RotaTeq (RV5), a pentavalent (G1, G2, G3, G4, P[8]) hu-
man-bovine reassortant strain vaccine, and Rotarix (RV1), a 
monovalent (G1P[8]) attenuated human strain vaccine, are vac-
cines which are administered in two doses, at an interval of at 
least 4 weeks. The first dose of both vaccines should be ad-
ministered after 6 weeks of age [9]. As VP4 genotype P[8] is 
a component of current rotavirus vaccines, several vaccine trials 
for neonates have been studied [10]. One rotavirus vaccine can-
didate for neonate, RV3-BB has been developing using rotavirus 
of G3P[6] [10-12]. However, these vaccines are not yet clin-
ically available for neonates. 

In summary, rotavirus G4P[6] was the most predominant gen-
otype isolated from neonates less than 1 month old in two hos-
pitals in Korea, 450 km apart. The reason for the consistent 
identification of the G4P[6] genotype in Korean neonates re-
mains to be clarified. 
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=국문초록=

우리나라 두 병원 신생아에서 Rotavirus G4P[6] 유형의 고빈도 유행
1한림대학교 의과대학 진단검사의학교실, 2부산성모병원 소아청소년과

김재석1, 김성미2, 김현수1

배경: 로타바이러스 백신 도입으로 로타바이러스 감염증이 감소하고 있으며 유전형이 변화되고 있다. 하지만, 생후 4주 

이내의 신생아는 로타바이러스 백신 접종 대상이 아니며, 신생아실이나 신생아 중환자실 등의 집단생활 시 로타바이러

스 발생의 위험이 있다. 이 연구는 거리가 멀리 떨어진 국내 2개 병원의 신생아에서 검출된 로타바이러스를 대상으로 

신생아에서 주로 유행하는 로타바이러스 유전형을 파악하고자 하였다. 
방법: 2011년부터 2013년까지 서울의 한 병원에 입원한 27명, 부산의 한 병원에 입원한 36명의 신생아에서 검출한 로타

바이러스에 대해 G 유전형과 P 유전형을 분석하였다. 
결과: 신생아 63명 중 61명(96.8%)이 로타바이러스 유전형 G4P[6]였다.
결론: 우리나라 신생아에서 분리되는 로타바이러스는 대다수가 G4P[6] 유전형이었으며, 지리적으로 멀리 떨어진 두 병

원에서도 동일한 소견을 보였다. 신생아에서는 G4P[6] 유전형 로타바이러스에 대한 예방책이 필요할 것으로 생각한다. 
[Ann Clin Microbiol 2017;20:63-66]
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