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no comparative uptake data are avail-
able to supplement our evaluation of 
the intervention.

Information relating to the out-
break was placed in 2 Orthodox 
Jewish newspapers and targeted in-
formation for families (in English, 
Yiddish, and Hebrew) has been dis-
seminated. Finally, all 25 HPTs were 
alerted to this outbreak and the na-
tional Public Health England database  
(HPZone) has been enhanced to cap-
ture notifications from Orthodox Jew-
ish communities.

This ongoing outbreak highlights 
continued health risks in communities 
with low vaccination coverage. The 
outbreak has been largely contained 
within London’s Orthodox Jewish 
communities, with limited spread 
outside of the city and to just 1 local 
non–Orthodox Jewish child. Given 
the mobility of members, the risk for 
transmission outside of London is rela-
tively high. The outbreak underscores 
the need for ongoing evidence-based 
and culturally appropriate health inter-
ventions that seek to improve vaccina-
tion coverage.
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Human Infection 
with Eurasian  

Avian-like Influenza 
A(H1N1) Virus,  

 China
To the Editor: We report a hu-

man infection with avian-like swine 
A(H1N1) influenza virus first iden-
tified through a surveillance system 
for influenza like illness (ILI) in 
mainland China. An influenza vi-
rus, isolated from a patient with ILI, 
was originally subtyped as influenza 
A(H1N1)pdm09 virus with a hemag-
glutination inhibition (HI) test, but it 
was identified as a Eurasian avian-like 
influenza A(H1N1) virus (EA-H1N1) 
by full genome sequencing on Janu-
ary 30, 2013. The virus was named 
A/Hebei-Yuhua/SWL1250/2012 
(H1N1v) (HB/1250/12), according 
to the definition of the World Health 
Organization (1).

The case-patient was a 3-year-
old boy who had symptoms of fever 
and sore throat; his highest body 
temperature was 38°C on December 
9, 2012. He was brought for medi-
cal treatment to an influenza sentinel 
hospital in the city of Shijiazhuang 
in Hebei Province, China, on De-
cember 12. He recovered within a 
week without hospitalization and 
oseltamivir treatment. A throat swab 
specimen was collected and sent to 
the local Chinese Center for Disease 
Control and Prevention for virus iso-
lation and characterization, accord-
ing to the Guidelines of the Chinese 
National Influenza Surveillance Net-
work. A retrospective investigation 
was conducted to identify the poten-
tial infection source and any other 
possible cases. The case-patient was 
previously healthy and had no history 
of close contact with animals (live or 
dead wild birds, poultry, and swine) 
within 2 weeks before the onset of 
symptoms, nor a history of travel. 
He lived with his sister and parents; 
all other family members did not  
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develop influenza-like symptoms 
during the period of the investigation.

Sporadic human infections with 
swine influenza virus had been re-
ported previously (2,3). Another case-
patient, infected by EA-H1N1 influ-
enza virus A/Jiangsu/1/2011(JS11) in 
early 2011, was reported (4,5). The 
genome sequences of the viruses iso-
lated from the 2 case-patients showed 
high homology; the similarity of 
the polymerase basic protein 2 was 
99.1%; of polymerase basic protein 
1, 99.3%; of polymerase acidic pro-
tein, 98.9%; of hemagglutinin (HA), 
99.1%; nucleocapsid protein, 99.1%; 
neuraminidase protein, 99.2%; matrix 
protein, 99.6% and of nonstructural 
protein, 99.2% (Global Initiative on 
Sharing Avian Influenza Data, GI-
SAID, accession no.EPI301156–63 
for JS11 and EPI438417–25 for 
HB/1250/12). The HB/1250/12 virus 
has the amino acids D (at site 190) 
and E (at site 225) within the HA pro-
tein, which are reported to be critical 
for enhancement of the HA affinity 
in binding to a-2,6–linked sialosides 
(6). The virus was resistant to aman-
tadine and rimantadine with S31N 
(SeràAsn) mutation in M2 gene, but 
was predicted to be susceptible to the 
neuraminidase inhibitor drugs oselta-
mivir and zanamivir on the basis of 
the neuraminidase gene.

HI test with ferret anti-serum 
against A(H1N1)pdm09 (CA09), 
seasonal H3N2(Vic11,BR10/07 
and Perth09), classical swine sub-
type H1N1(NJ76), and the seasonal 

influenza subtype H1N1 viruses 
(BR59/07, SI06) showed that the 
HB/1250/12 virus is antigenically 
indistinguishable from NJ76 and 
CA09, but different from subtype 
H3N2 viruses (Vic11, BR10/07, and 
Perth09) and seasonal subtype H1N1 
viruses(BR59/07, SI06,) (online 
Technical Appendix Table; wwwnc.
cdc.gov/EID/article/19/10/13-0420-
Techapp1.pdf). These findings were 
consistent with results reported pre-
viously (7–9).

To estimate the susceptibility of 
human population to this virus, and to 
investigate whether seasonal trivalent 
inactivated influenza vaccine (TIV) 
could provide cross-protection, we 
collected serum samples from chil-
dren, adults, and elderly adults, before 
and after 2012–2013 TIV vaccination, 
and the antibody against HB/1250/12 
virus was tested by HI assay. The se-
roprotection antibody was defined 
as HI titers >40. Before vaccination, 
28% of children (3–5 years) and 6.7% 
of adults (18–59 years) had HI titers 
>40, but elderly adults (>60 years) 
did not. Samples from 56% of chil-
dren, 56.7% of adults, and 26.7% of 
elderly adults had HI titers >40 after 
TIV vaccination; however, a 4-fold 
antibody rise developed in <30% in 
any age group (Table). These results 
indicated that a proportion of cross-
protective antibody against EA-H1N1 
exists in children and adults, whereas 
elderly adults are the most susceptible 
to EA-H1N1 infection with no cross-
protective antibody, the vaccination 

with TIV could not substantially im-
prove the level of cross-reactive EA-
H1N1 antibodies.

Antisera from hyperimmune 
sheep are usually used for influenza 
virus typing and subtyping, the CA09 
sheep antisera reacted well with the 
HB/1250/12 virus (online Technical 
Appendix Table). This is the reason 
why the local Chinese Center for Dis-
ease Control and Prevention originally 
subtyped HB/1250/12 as A(H1N1)
pdm09 virus. Such avian-like H1N1 
virus could be missed with regular HI 
test. In addition, a large proportion of 
swine influenza infection cases are 
mild and even asymptomatic (2); thus, 
the human infections with swine influ-
enza virus may have been underesti-
mated in China.

This is the first human case of 
EA-H1N1 infection identified through 
the national ILI surveillance network 
in China, indicating that the influenza 
surveillance network not only plays a 
critical role in monitoring the seasonal 
influenza circulation and the vaccine 
virus selection, but also is useful for 
early detection of novel influenza vi-
ruses with pandemic potential. This 
study also highlighted the value of, 
and urgent demand for, a cost-effec-
tive sequencing platform on routine 
influenza surveillance for pandemic 
preparedness.

This work was partly supported by 
National Basic Research Program of Chi-
na (973 program, no. 2011CB504704) and 
the China Mega-Project for Infectious Dis-
ease (no. 2012ZX10004215). 
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Table.	Cross-reactive	antibody	response	against	avian-like	influenza	A(H1N1)	virus	in	pediatric	and	adult	recipients	of	seasonal	
trivalent inactivated influenza vaccines, China, 2013*† 
Age 
group,	y Antigen 

Increase 
>4,	%‡ 

Geometric	mean	titer 
 

%Titer	>40 
 

%Titer	>160 
Before	vac. After	vac. Before	vac. After	vac. Before	vac. After	vac.	 

Children,	3–5,	
n	=	25 

A/California/7/2009 60.0 21.1 121.3  44.0 84.0  16.0 60.0 
HB/1250/12 24.0 12.8 25.7  28.0 56.0  0 24.0 

Adults,	18–59,	
n	=	30 

A/California/7/2009 70.0 14.8 156.3  26.7 76.7  0 60.0 
HB/1250/12 6.7 8.1 31.7  6.7 56.7  0 23.3 

Elderly	adults,	
>60,	n	=	30 

A/California/7/2009 46.7 10.5 52.8  10.0 53.3  0 30.0 
HB/1250/12 26.7 5.7 11.5  0 26.7  0 6.7 

*Vac.,	vaccination.	 
†All	children	received	2	doses	of	vaccine	with	an	interval	of	1	month.	The	composition	of	the	trivalent	vaccine	were	A/Christchurch/16/2010(NIB-74xp)	
(A/California/7/2009-like),	A/Victoria/361/2011	(H3N2)IVR-165,	and	B/Hubei-Wujiagang/158/2009.	Serum	samples	were	obtained	from	vaccine	recipients	
living	in	northern	(children)	and	southern	(adults	and	elderly	adults)	China. 
‡Increase in antibody titer. 
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Novel Bat  
Coronaviruses,  

Brazil and Mexico
To the Editor: Bats are now rec-

ognized as natural reservoirs for many 
families of viruses that can cross spe-
cies barriers and cause emerging dis-
eases of humans and animals. Protect-
ing humans against emerging diseases 
relies on identifying natural reservoirs 
for such viruses and surveillance for 
host-jumping events. The emergence 
of the Middle East respiratory syn-
drome coronavirus (MERS-CoV) on 
the Arabian Peninsula (1) further jus-
tifies increased surveillance for coro-
naviruses (CoVs) in bats. MERS-CoV 
most likely is a zoonotic virus from 
a bat reservoir and is associated with 
high case-fatality rates among hu-
mans. The existence of a diverse array 
of alphacoronaviruses in bats in the 
United States, Canada, and Trinidad 
has been reported (2–6). Recently, a 
possible new alphacoronavirus was 
detected in an urban roost of bats in 
southern Brazil (7), and a survey of 
bats in southern Mexico reported 8 
novel alphacoronaviruses and 4 novel 

betacoronaviruses, 1 with 96% simi-
larity to MERS-CoV (8). These find-
ings expand the diversity and range of 
known bat coronaviruses and increase 
the known reservoir for potential 
emerging zoonotic CoVs. 

Expanding on our previous work 
(2,3), we analyzed samples from 97 
bats from Brazil and 75 bats from Mex-
ico (Technical Appendix, wwwnc.
cdc.gov/EID/article/19/10/13-0525-
Techapp1.pdf). During 2007–2010, 
intestinal samples were collected 
from bats of 10 species in northwest 
São Paulo state in southeastern Bra-
zil. These bats had been submitted to 
the University Estadual Paulista for 
rabies testing as a result of epidemio-
logic surveillance or, in some cases, 
because of possible or known contact 
with humans. During 2011–2012, as 
part of an ongoing rabies surveillance 
project, intestinal samples were col-
lected from bats of 12 species in their 
usual habitats in Jalisco state in mid-
western Mexico. Bats from a variety 
of species, including insectivorous, 
nectarivorous, frugivorous, and he-
matophagous bats, were included in 
this study for the purpose of obtain-
ing a diverse array of potential expo-
sures. Intestines were collected and  
stored, and RNA was purified as de-
scribed (2). CoV RNA was detected 
by using a pancoronavirus PCR se-
lective for the RNA-dependent RNA 
polymerase gene, and amplicons were 
sequenced as described (3). Virus iso-
lation was not attempted as part of 
this study.

From 1 of 17 Molossus rufus bats 
and 1 of 8 Molossus molossus bats, 
an identical novel alphacoronavirus 
was detected (BatCoV-M.rufus28/
Brazil/2010, GenBank accession no. 
KC886321). Both specimens were 
collected in Brazil during 2010 from 
adult male bats that had been found 
in urban areas on residential property. 
The 412-nt sequence of this virus was 
most closely related to alphacoro-
naviruses detected in Eptesicus fus-
cus bats in North America (82% nt  
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Technical Appendix 

Technical Appendix Table. Cross-reactive antibody response against avian-like influenza A(H1N1) virus in pediatric and adult 
recipients of seasonal trivalent inactivated influenza vaccines, China, 2013*† 

Age group, y Antigen 

Increase 

4, %‡ 

 Geometric mean titer  Titer 40, %  Titer 160, % 

 Before vac After vac  Before vac After vac  Before vac After vac  

Children, n = 25 A/California/7/2009 60.0  21.1 121.3  44.0 84.0  16.0 60.0 

 3–5 HB/1250/12 24.0  12.8 25.7  28.0 56.0  0 24.0 

Adults, n = 30 A/California/7/2009 70.0  14.8 156.3  26.7 76.7  0 60.0 

 18–59 HB/1250/12 6.7  8.1 31.7  6.7 56.7  0 23.3 

Elderly adults, n = 30 A/California/7/2009 46.7  10.5 52.8  10.0 53.3  0 30.0 

 >60 HB/1250/12 26.7  5.7 11.5  0 26.7  0 6.7 
*Vac, vaccination.  
†All children received 2 doses of vaccine with an interval of 1 month. The composition of the trivalent vaccine were A/Christchurch/16/2010(NIB-74xp) 
(A/California/7/2009-like), A/Victoria/361/2011 (H3N2)IVR-165, and B/Hubei-Wujiagang/158/2009. Serum samples were obtained from vaccine recipients 
living in northern (children) and southern (adults and elderly adults) China. 
‡Increase in antibody titer. 
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