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ABSTRACT

Rotavirus (RV) is the most common cause of severe gastroenteritis and one of
the most common causes of hospital infections in infants and young children
worldwide. RV vaccines, administered first at 6 weeks of age, have been developed
by 2 pharmaceutical companies in the United States and United Kingdom. They
were approved for safety and efficacy in 2006 and were recommended by the
World Health Organization (WHO) to be included in all national immunization
programs in 2009. Since then, the incidence of RV infections has been decreasing.
However, RV vaccines are not indicated for newborns, and therefore, the vaccines
cannot be used to protect newborns from RV infections. Neonatal RV strains are
different from those in other age groups. Although neonatal RV strains primarily
cause asymptomatic infections, they can also lead to serious complications such
as severe diarrhea, dehydration, metabolic acidosis, necrotizing enterocolitis, and
even death. Additionally, they can cause serious outbreaks in newborn nurseries,
neonatal intensive care units, and postpartum care facilities. I reviewed the
literature, including our own study, on neonatal RV infections to determine the
characteristics of neonatal RV infection and its prevention in newborns.
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Table 1. Articles about Neonatal Rotavirus Infection in Korea (Searching Words of ‘Rotavirus’ and ‘Newborn’ via KoreaMed and PubMed)

- Study Design - Subjects
Author - Purpose - Method of RV Tests Results
(year) - Period - Protocol for RV Test
- Institutes (Location) - RV Outbreak
Chung, etal.*” - Prospective - 392 Newborns admitted to nursery - Nosocomial RV (+) rate: 27.6% (Preterm 62%, Term 19.9%)
(1999) - Clinical observation of (71 Preterm, 321 Term) - 1 RV (+) rate in preterm or term born by Cesarean section
neonatal RV infection: - Rotazyme ELISA - Clinical symptoms in RV (+) newborns: 74%
Preterm vs Term - Protocol for RV test .1 in preterm than term (95.5% vs 59.4%)
-1996.5-1996.12 . Within 1 week of age: every 1-2 days . 1 Jaundice in RV (+) than RV (-)
- University, Nursery . After 1 week of age: every 2-3 days . Preterm: T abdominal distention, jaundice, NEC (9%)
(Gyeongbuk) until RV test (-) when RV (+) . Term: 1 diarrhea
- RV Outbreak at nursery (+) - No difference in RV (+) rate between breast-feeding and
formula feeding in newborns
Lee, et al.*® - Retrospective - 152 RV (+) newborns with AGE - RV (+) rate: 43.7%.
(2003) - Effects of types of feeding  symptoms among 348 healthy term - Symptoms of RV AGE
and delivery on RV newborns within 7 days of age . Fever 51.3% (most common), diarrhea 40.8%, abdominal
infection in nursery - Rotazyme ELISA test distension 38.8%, vomiting 35.5%
-2001.1-2001.6 - Protocol: None. - | AGE symptoms in breast feeding.
- University, Nursery - RV outbreak at nursery (+) . Mixed fed newborns enrolled to breast feeding group
(Gyeongbuk) - Newborns born vaginally: breast feeding >
| diarrhea, delayed weight gain, poor feeding
- Newborns born by Cesarean section: breast feeding >
| fever, abdominal distension, vomiting, delayed
weight gain, poor feeding.
Kim, et al.*”? - Retrospective - 340 newborns admitted to nursery - RV (+) rate: 11.5% (39/ 340)
(2003) - Clinical observation of RV - RV Immune chromatography Paper - Asymptomatic RV infection rate: 47.3% (n=18)
outbreak in nursery Strip test - Symptoms in RV (+) newborns: poor feeding 26.3%,
-2002, 3-2003.9 - Indications for RV test: diarrhea 15.7%, frequent stool 13.1%, dehydration 21%.
- University Nursery .2002.3-2002.7: Newborns with AGE - Asymptomatic RV infection rate: 47.3% (n=18)
(Seoul) symptoms (diarrhea, dehydration etc., - Symptoms in RV (+) newborns: poor feeding 26.3%,
n=42) diarrhea 15.7%, frequent stool 13.1%, dehydration 21%.
.2002.7-2002.8: AGE symptoms or - Periods of nursery closure after index case (2002. 3)
hospitalization >3 days (n=41) . 2002, 6: 3 days closure

.2002.8-2002.11: AGE symptoms (n=12) . 2002, 7: 17 days closure

.2002.11-2003.3: AGE symptoms or .2003, 1: 10 days closure
hospitalization >3 days (n=126)

.2003.4-2003.9: AGE symptoms

- RV Outbreak at nursery (+)
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Table 1. Articles about Neonatal Rotavirus Infection in Korea (Searching Words of ‘Rotavirus’ and ‘Newborn’ via KoreaMed and PubMed)

(Contiuned)
- Study Design - Subjects
Author - Purpose - Method of RV Tests Results
(year) - Period - Protocol for RV Test
- Institutes (Location) - RV Outbreak
Shin, et al.*” - Retrospective - 73 newborns, including 4 preterm, - 65 newborns (89%) admitted to Pediatric ward
(2003) - Clinical observation for with metabolic acidosis (pH<7.3) - 8 newborns (10.9%) admitted to NICU because of severe
outbreak of neonatal AGE ~ among 108 newborns with AGE electrolyte imbalance
with metabolic acidosis symptoms (diarrhea, vomiting, poor - Peak in September
-2001.3-2003.9 feeding etc.) - RV (+) rate in 54 newborns with diarrhea:14.8% (8/54)
- University, Pediatricward - Rotazyme ELISA test and Enzyme - Other viral tests: all (-) in 16 RV (-) newborns.
& NICU (Gyeonggi) immunoassay (EIA) for other - 61.6%(45/73): nosocomial infection at other hospitals
viruses (Norwalk like virus, Enteric and postpartum care facilities
adenovirus, astrovirus) at KNIH - Symptoms: poor feeding (79.5%), lethargy (74%),
- Protocol: RV tests for newborns with ~ diarrhea (74%), dehydration (49.3%), vomiting (42.5%),
AGE, Other viral tests when RV (-) fever (16.4%), dyspnea (3.6%), seizure (1.4%)
- Regional AGE outbreak during 2002,
3-2002, 10
Lee, etal.” - Prospective - RV screening in 88 Term newborns - RV (+) rate: 19% (17/88)
(2003) - Follow-up for RV (+) admitted to nursery - Al RV (+) newborns: inborn (17/17)
newborns - RV Antigen test: Latex agglutination - 8% of RV (-) newborns: outborn (5/71)
-2001.11-2001.12 test. - Symptoms at follow-up
- University, Nursery (Seoul) - Protocol for RV test . Diarrhea: 16%of RV (+) newborns (3/17)
. Newborns born vaginally: 3" day of . No fever, vomiting
age
. Newborns born by Cesarean section:
5-7" day of age
. Follow-up at OPD or by telephone
within 1-2 weeks after discharge:
- RV outbreak: unknown
Jang, et al.®® - Retrospective - Newborns admitted to 4 Nurseries - 2003. 2.: Appearance of Index case
(2005) - Epidemiologic investigation . Number of RV (+) newborns: 46 - 1" Infection control measures: hand washing, alcohol-

for RV outbreak in nurseries. cases during 19 weeks

-2002.12-2003.4

- RV Immunochromatographic assay

- University, Nurseries & ICU . RT-PCR for VP4 if RV (+)

(Seoul)

- Protocol: surveillance test

based hand gels each bedside, disinfection, cohorting,

education

- 2" Infection control measures: Ready to milk, additional

nurses, re-education

- RV Outbreak at nurseries (+) - 3" Infection control measures: Rooming-in, isinfection
with chlorine-based disinfectant, closure of nursery (50
days)

- Average weekly prevalence: 3.27 cases/100 neonate-week
(Peak at 8™ week 9.2 cases/100 neonate-week; 11" week
22.2 cases/100 neonate-week)

- Average weekly prevalence in Pediatric ward: 0.49/100
child-week

- RV surveillance test in 57 of inpatients and health care
workers: 15 RV (+) (pediatric patients 10, newborns 5)

- Asymptomatic in 2 of 5 newborns

- Genotypes: P2A[6] in all newborns, P[4], P[8], P[9] at
Pediatric ward
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Table 1. Articles about Neonatal Rotavirus Infection in Korea (Searching Words of ‘Rotavirus’ and ‘Newborn’ via KoreaMed and PubMed)

(Contiuned)
- Study Design
Author - Purpose - Method of RV Tests
. Results
(year) - Period - Protocol for RV Test

- Institutes (Location)

Park, etal.”” - Retrospective
(2005) - Clinical features of for
neonatal RV gastroenteritis
-2002.6-2004.7
- University, Pediatric ward
(Gyeonggi)

Kim, et al.””

- Retrospective
(2005) - Comparison of clinical
features between RV (+) and
RV(-) Pediatric AGE patients
-2002.1-2003.7
- University, Pediatric ward
(Gyeonggi)
Park, etal.” - Retrospective
(2006) - Clinical comparison of RV
AGE between neonates and
infants
-2001.2-2003.1
- University, Pediatric ward &
nursery (Gyeonggi)

Moon, et al.” - Retrospective
(2007) - Viral studies to newborns
with viral AGE
-2004.9-2005.8
- University (Seoul)

Kim, etal.” - Prospective

(2009) - Clinical Observation for
neonatal RV infection:
.RV (+) rate
. Nosocomial infection
. Term vs Preterm
. Breast feeding

- RV Outbreak

- 62 Newborns <1 month of age
with RV AGE admitted via Pediatric
outpatient clinic (excluding
newborns admitted to nursery or

- Immunochromatographic test
- Protocol: None.
- RV outbreak: unknown

- 166 Pediatric AGE patients
admitted to Pediatric ward: 100 RV . 77% of RV (+)
(+) vs 66 RV (-) controls

- Rotazyme ELISA: Rota-Strip test.

- Protocol: None

- RV outbreak: unknown

.51% of RV (-)
- RV (+) group: 1Duration of hospitalization &

- 354 Pediatric RV AGE patients:
104 newborns (29.3%), 250 infants
(1month - 63 months of age)

- RV Antigen test: Latex agglutination apnea, bloody stool, gastric residuals, grunting

- Protocol: None. distention, convulsion

- Outbreak at nursery

tested by stool viral studies among
infants admitted to Pediatrics for

- Protocol: Rotavirus, astrovirus,
norovirus, enteric adenovirus for

- RV outbreak: unknown

- 457 Newborns tested RV among
total 483 newborns admitted to
nursery & NICU (292 inborns, 191

. 204 at nursery/ 253 at NICU
. 285 Inborns (205 Term, 80 preterm)/ . Among 285 inborns

172 Outborns. . TPreterm19%. (15/ 80), Term 12.7% (26/ 205)

- RV (+) newborns: 9% of total 688 pediatric RV (+)

- RVinfected mostly at 5-20 days of age

- RVinfected mostly between Jan. and July.

- Symptoms in RV (+) newborns: Fever (most common,
46%), diarrhea (45%), vomiting (30%), poor feeding
(13%), abdominal distention (6%), seizure (3.2%),
cyanosis (3.2%)

- Percentage of <3 year-old patients

tmoderate-severe dehydration

- RV (+) mainly in 7months - 3 year-old
- Comparison of symptoms
.Newborns: T metabolic acidosis, jaundice, irritability,

.Infants: 1 diarrhea, vomiting, fever, abdominal

. Newborns: diarrhea 62.5%( most common), metabolic
acidosis, jaundice, poor feeding, fever (31.7%), lethargy,
vomiting, irritability, bloody stool, abdominal distension,
gastric distension, grunting

- Many newborns transferred from postpartum care
facilities after born at other hospitals

. Newborns: October to-December
. Infants: February to June.

- 112 Term newborns <4 weeks of age - Virus (+) rate: 33% (37/ 112).

. Rotavirus: 59.5% (n=22)

. Astrovirus: 29.7% (n=11)

. Norovirus: 10.8% (n=4)

- RV qualitative immunoassay (Viro- . Enteric adenovirus: 0%

- RV (+) in all the seasons: peak in summer (21.6%), lowest
in autumn (7.3%).

- RV (+) rate: 13.3% (61/457) (13.3%)

.Inborns 14.4% (41/285), Outborn 11.6% (20/172)

. Nursery 14.2% (29/ 204), NICU 12.6% (32/ 253)
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Table 1. Articles about Neonatal Rotavirus Infection in Korea (Searching Words of ‘Rotavirus’ and ‘Newborn’ via KoreaMed and PubMed)
(Contiuned)

- Study Design - Subjects
Author - Purpose - Method of RV Tests Results
(year) - Period - Protocol for RV Test
- Institutes (Location) - RV Qutbreak
. Vertical transmission - RV ELISA test . TNewborns >7 days of age than < 7 days of age
- 2005.2-2006.1 . RT-PCR for RV genotype . RV (+) rate in Newborns >7 days of age: Term>
- University, Nursery & NICU - Protocol for RV test Preterm (No difference in newborns < 7 days of age)
(Gyeonggi) . 3rd & 7th day of age for inborns - Asymptomatic RV infection: 61-77%
. On admission for outborns - 49 Mothers tested RV: all RV (-)
. When AGE symptoms appear. . Their 7 Newborns: RV (+)
. Mother: within 3 days after delivery - AlLRV (-) in 1st stool of inborns (unpublished)
.RVRT-PCR, when RV (+) - 15 Newborns of 20 RV (+) outborns: RV (+) within 48
- RV Outbreak (-) hours after admission
- All inborns & 25% of outborns: Nosocomial RV
infection
- Breast feeding: Not related to RV symptoms in
newborns
- Genotype: All G4P[6].
Baek, etal.”” - Retrospective - 94 RV (+) newborns (50 Term vs 44 - RV (+) rate in newborns: 6.3%
(2009) - Clinical features of neonatal ~Preterm) among total 1501 newborns - RV (+) prevalence:4.9 cases/1,000-hospital days
RV infection (Term vs who were admitted to NICU - RV (+) rate in outborns: 10.4 % (24/ 223)
Preterm) - RV solid phase enzyme immunoassay - Symptoms: Jaundice (35.1%, most common), diarrhea
-2002.1-2006.12 - Protocol for RV test: (25.5%), vomiting (16%), fever >37.5C (9.6%).
- University, NICU (Gyeonggi) . At admission for outborns - In preterm compared with in term group: 1 jaundice
. When changes in stool for inborns . No difference in diarrhea, fever, irritability, apnea,

. For all newborns in same room where seizure, moaning sound, residuals, NEC, bloody stool
any newborn was RV (+): RV test every - RV (+) all the year round: Peak in December

week until RV (-) conversion & RV -1 RV (+) rate in inborns 1 month after admission of
surveillance test. RV (+) outborns
- RV outbreak: unknown
Seo,etal.”™® - Retrospective - 30 Newborns with NEC (> stage II) - In RV (+) group compared to RV (-) group:
(2009) - Comparison between RV (+) admitted to NICU [8 RV (+) vs 22 RV (-)] . 1 Outborn (75% vs 27%)
& RV (-) NEC - Enzyme immunoassay . 7 Gestational age (33.5 weeks vs 29.3 weeks)
-2003.1-2007.12 - Protocol: None. . 1 Birth weight (2045g vs 1382g)
- University, NICU (Seoul) - RV outbreak: unknown . 1 Pneumatosis intestinalis (75% vs 23%)
.1 Gas in portal vein: (88% vs 9%)
- No difference in stage of NEC or death.

Shim, etal.”” - Prospective - 702 Newborns tested for RV among - RV (+) rate: 25.2% (177/ 701)

(2012) - Clinical feature and 850 newborns admitted to NICU - Nosocomial infection rate in preterm: 93.2%.
genotype for neonatal RV . 3 groups. - Asymptomatic RV infection: 18.6% (33/177)
infections .RV (+) symptomatic preterm (n=44) - Symptoms:

-2007.7-2008.6 .RV (+) symptomatic term/near-term  .RV (+) preterm: 1 poor feeding, lethargy,
- University, NICU (Gangwon) >35 weeks g estation (n=51, Controls)  leukopenia

. RV (-) symptomatic preterm (n=36) .RV (+) term/near-term: 1 fever, vomiting.

- Rota ELISA - Genotype

RT-PCR for genotyping, when RV (+) . G4P[6] 93.7%

- Protocol for RV test . Others: G3P[8], G1P[8], GuP[6]

. On admission to NICU & every week

. When AGE or sepsis symptom

- RV outbreak (-)
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Table 1. Articles about Neonatal Rotavirus Infection in Korea (Searching Words of ‘Rotavirus’ and ‘Newborn’ via KoreaMed and PubMed)

(Contiuned)
- Study Design - Subjects
Author - Purpose - Method of RV Tests
. Results
(year) - Period - Protocol for RV Test

- Institutes (Location) - RV Qutbreak

Moon, etal.* - Prospective

(2012) - Clinical feature and
genotype of neonatal RV (VIDAS rotavirus kit)
infection

-2010.7-2011.6
- University, NICU
(Gyeongbuk)

KCDC)

after admission
- RV outbreak (-)

- 408 Newborns admitted to NICU
- RV Enzyme-Linked Fluorescent Assay

. RV PCR for genotyping when RV (+) (at

- Protocol for RV test: within 24 hours

- RV (+) rate: 31.4% (128/408)

. Ist day of age: 23.1% .2nd day of age: 30.0%

. 3rd day of age: 29.4% .4-7th day of age: 51.1%

. 8-14th day of age: 36.6% .>15day of age: 40.9%

- RV-PCR (+) rate: 37.2% (42/113)

- Genotype: G4P[6] (95.2%, n=40), G1P[8] & G3P|[3]
(n=1, each)

- Too high RV (+) in 1-2 days of age

- Too high false (+) rate of RV ELFA test: 62.8%

*VIDAS Rotavirus Enzyme Immunoassay:
sensitivities/specificities at Dennehy’s study: 98%/
99.3% 74)

- Symptoms in RV-PCR (+) newborns: 61%

. Fever 21%, diarrhea 17%, vomiting 5%, fever &
diarrhea 17%, fever, diarrhea & vomiting 2%

Abbreviations: RV, rotavirus; AGE, acute gastroenteritis.
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