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Two children with different digestive diseases were admitted to the gastroenterology department of a
children’s hospital in Hangzhou, Zhejiang Province, China, in May 2010. They manifested successively
acute lower respiratory tract infection symptoms during their stay in the hospital. The epidemiologic and
experimental evidence supports that one child acquired nosocomial coinfection with measles virus and
human metapneumovirus from another child while they shared the same ward.
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Respiratory tract infection is a leading cause of morbidity and
mortality in children worldwide.1 Recently, we identified an
outbreak of coinfectionwith humanmetapneumovirus (hMPV) and
measles virus (MV) in 2 children who manifested acute respiratory
tract infection symptoms during their stay at a children’s hospital in
Hangzhou, Zhejiang Province, China. The research informed con-
sents were obtained from the parents of these 2 children.

On May 27, 2010, we were informed by the children’s hospital
that a 2-month-old child (child A) suffered from pneumonia with
unknown cause. Before he was admitted to this hospital, he had
been diagnosed as having cytomegalovirus hepatitis and had
received treatment at a local hospital in Hangzhou in April 2010. He
was taken by his parents to visit a doctor at the outpatient clinic of
the children’s hospital on May 3, where he was initially diagnosed
as having infant hepatitis syndrome. On May 5, the child was
admitted to the children’s hospital with the diagnosis of neonatal
intrahepatic cholestasis andwas kept at award (roomX, zone 10) in
the gastroenterology department. However, the child developed a
fever and started to cough on May 25. On the following day, red
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maculopapules were found on his face and trunk, and white spots
were found on his oral mucous membrane. His body temperature
became normal on May 28. He was diagnosed clinically as having
acute bronchitis, measles, and neonatal intrahepatic cholestasis in a
consultation on May 29. He started to recover on June 5 and was
discharged from the hospital on June 7 (Figs 1 and 2).

During this investigation, we found that 2 children had been
kept in the same ward with child A (room X, zone 10). One of them,
a 5-month-old child (child B) whose bed was adjacent to the bed of
child A, had similar respiratory symptoms. However, the other child
whose bed was near the window of the room, had not. It was re-
ported that child B suffered from infected eczema and received
outpatient treatment at a hospital in Hangzhou onMay 1, 2010. This
child developed diarrhea with fever up to 39.4�C and was admitted
to the gastrointestinal department of the children’s hospital with
the diagnosis of enteritis and infective eczema on May 6. He was
initially kept at a ward (room Y, zone 10) for 7 days, when he had
diarrhea about 10 times a day, vomiting, fever (body
temp ¼ 38.8�C), and red maculopapules on his face and trunk. He
successively received anti-infective treatment with aztreonam and
symptomatic treatment. Then, he was transferred to room X, zone
10 to share the ward with child A on May 13 (Figs 1 and 2).

Child B started to cough on May 14 and quickly developed
tachypnea on May 15. Bronchopneumonia was indicated in his
chest radiograph on May 16. Then he was transferred to the
intensive care unit of the hospital. The pathologic changes of
pneumonia were observed in both lungs, and mechanical ventila-
tion was initiated on May 17. This child was discharged from the
hospital at the request of his parents on June 13. The death of the
boy was reported in a telephone interview later (Figs 1 and 2).
ontrol and Epidemiology, Inc. Published by Elsevier Inc. All rights reserved.
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Fig 1. Timelines of 2 children’s appearance of clinical symptoms and physical signs, specimen collection, and wards they stayed during hospital stay. The bars on the timelines
represent the wards in which the 2 cases stayed. Black arrows show the day when blood specimen was collected; black circles show the day when respiratory tract aspirate
specimens were collected. ICU, intensive care unit.

Fig 2. Temperature fluctuations for 2 children during their hospital stay.
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The respiratory aspirate specimens from both of the children
were collected on May 27 (Fig 1). Using real-time polymerase chain
reaction (PCR) or real-time reverse transcription PCR (RT-PCR)
methods published previously,2-6 both specimens tested positive
for the nucleic acids of MV and hMPV but negative for the nucleic
acids of the following respiratory viruses: severe acute respiratory
syndrome coronavirus, influenza virus (subtypes H1N1-pdm09,
seasonal H1N1, H3N2, and B), parainfluenza virus (type I, II, III,
and IV), human respiratory syncytial virus, coronavirus (HKU1,
OC43, 229E, NL63), adenovirus, and rhinovirus. hMPV N gene and
MV N gene were detected and sequenced using RT-PCR as
described previously.7,8 The nucleic acid sequences of hMPV N gene
from child A and child B were 100% (169/169) identical, and both
were very close to that of representative hMPV genotype B1, with
the identity of 97.6% (165/169) (accession no. AY355328). The se-
quences of MV N gene segments from child A and child B had 100%
identity (526/526), and both were 99.4%-99.6% similar to those of
local MV isolates (data not showed). Serum specimen of child A
tested positive for MV IgM antibody but negative for rubella virus
IgM antibody.
Neither of these 2 children were inoculated with measles vac-
cines because they had not reached the age allowed for measles
vaccine inoculation in China. We postulated that child A acquired
MV and hMPV infections while he shared the same roomwith child
B. The supporting evidence includes the following: (1) child A did
not manifest fever, cough, eruption, or symptoms of lower respi-
ratory infections until 20 days after admission to the children’s
hospital; (2) the period of time from child A’s exposure to child B
(sharing the same room) to child A’s appearance of fever was
8-12 days, which is within the incubation periods of measles
infection (8-12 days) and hMPV infection (7-9 days) reported pre-
viously9-11; and (3) the nucleic acid sequences of MV N gene and
hMPV N gene from child A and child B are 100% identical.

When child B was admitted to the children’s hospital, skin
eruption had already been observed, suggesting that the child
seemed to have acquired the measles infection. However, it is
difficult to determine whether the hMPV infection of child B was
nosocomial or not because child B manifested symptoms of respi-
ratory infection 8 days after admission, which is within the known
range of incubation period of hMPV infection (7-9 days).9
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The primary cause of the hospital-acquired infection event was
that the possibility of measles was not considered for child B’s
diagnosis when he was admitted to the children’s hospital,
although red maculopapules and desquamation were found on his
face and trunk. If he had been assigned to an isolated room for
treatment, the transmission of measles infection and hMPV infec-
tion to others could have been avoided. Therefore, the improve-
ment of diagnostic ability for respiratory virus infections and
enhanced measures of isolation treatment are relevant to the
control of nosocomial infection of respiratory viruses. This report
sheds light on the importance of making accurate clinical diagnoses
and instituting infection control measures early in the course of an
illness.
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