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A bs tr ac t

Background

The first identified cases of avian influenza A (H7N9) virus infection in humans 
occurred in China during February and March 2013. We analyzed data obtained 
from field investigations to characterize the epidemiologic characteristics of H7N9 
cases in China as of April 17, 2013.

Methods

Field investigations were conducted for each confirmed case of H7N9 virus infection. 
A patient was considered to have a confirmed case if the presence of the H7N9 virus 
was verified by means of real-time reverse-transcriptase–polymerase-chain-reaction 
(RT-PCR), viral isolation, or serologic testing. Information on demographic character-
istics, exposure history, and illness timelines was obtained from patients with con-
firmed cases. Close contacts were monitored for 7 days for symptoms of illness. 
Throat swabs were obtained from contacts in whom symptoms developed and were 
tested for the presence of the H7N9 virus testing by means of real-time RT-PCR.

Results

Among 82 persons with confirmed H7N9 virus infection, the median age was 63 years 
(range, 2 to 89), 73% were male, and 84% were urban residents. Confirmed cases oc-
curred in six areas of China. Of 77 persons with available data, 4 were poultry workers, 
and 77% had a history of exposure to live animals, including chickens (76%). A total of 
17 persons (21%) died after a median duration of illness of 11 days, 60 remain criti-
cally ill, and 4 with clinically mild cases were discharged from the hospital; 1 pediatric 
patient was not admitted to the hospital. In two family clusters, human-to-human 
transmission of H7N9 virus could not be ruled out. A total of 1251 of the 1689 close 
contacts of case patients completed the monitoring period; respiratory symptoms devel-
oped in 19 of them (1.5%), all of whom tested negative for the H7N9 virus.

Conclusions

Most persons with confirmed H7N9 virus infection were critically ill and epide-
miologically unrelated. Laboratory-confirmed human-to-human H7N9 virus trans-
mission was not documented among close contacts, but such transmission could 
not be ruled out in two families.
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The first identified cases of human 
infection with a novel influenza A (H7N9) 
virus occurred in eastern China during 

February and March 2013 and were characterized 
by rapidly progressive pneumonia, respiratory 
failure, acute respiratory distress syndrome 
(ARDS), and fatal outcomes.1 We analyzed avail-
able data from field investigations to character-
ize the descriptive epidemiology of laboratory-
confirmed cases of avian influenza A (H7N9) 
virus infection in humans reported to the Chi-
nese Center for Disease Control and Prevention 
(China CDC) as of April 17, 2013. In this report, 
we summarize the preliminary findings of case 
investigations and follow-up monitoring of close 
contacts of persons with confirmed cases of 
H7N9 virus infection who have been identified to 
date. This is an ongoing investigation.

Me thods

Case Definitions

The case definitions of suspected and confirmed 
human infection with H7N9 virus were based on 
the H5N1 case definitions, as recommended by 
the World Health Organization (WHO) in 2006 
(Section S1 in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org).2 
The laboratory test assays for H7N9 virus that 
we performed have been described previously (Sec-
tion S2 in the Supplementary Appendix).3

Identification of Cases

Suspected cases of H7N9 virus infection were 
identified through the Chinese surveillance sys-
tem for pneumonia of unexplained origin, which 
was established in 2004.4 Beginning on April 3, 
2013, enhanced surveillance was implemented 
for suspected cases of H7N9 virus infection 
among persons with mild or moderate illness.5 
Persons with suspected cases of H7N9 virus in-
fection with mild or moderate illness were iden-
tified from the Chinese sentinel surveillance sys-
tem for influenza-like illness, which has been 
described previously.6 Once each suspected case 
of H7N9 virus infection was identified, the local 
CDCs, including prefecture and provincial CDCs, 
conducted the initial field investigations and ob-
tained respiratory specimens, which were 
shipped to the National Influenza Center of the 
China CDC in Beijing for H7N9 laboratory test-
ing. A field investigation team comprising staff 

members of the China CDC and or local CDC 
conducted field investigations of the confirmed 
cases of H7N9 virus infection.

Data Collection

It was determined by the National Health and 
Family Planning Commission that the collection 
of data from H7N9 case patients and their close 
contacts was part of a continuing public health 
investigation of an outbreak and was exempt 
from institutional review board assessment. Data 
were collected through a review of medical rec-
ords and interviews with relatives, contacts, and 
health care workers who provided medical care 
for the case patients. We collected information 
on the dates of illness onset, visits to clinical fa-
cilities, hospitalization, and clinical outcomes. 
Epidemiologic data were collected through inter-
views and field observations and were reported 
to the China CDC. Investigators interviewed the 
relatives of each patient with a confirmed case of 
H7N9 virus infection to determine exposure his-
tories during the 2 weeks before the onset of the 
illness, including the dates, times, frequency, 
and patterns of exposures to poultry or other 
animals such as swine and wild birds. All epide-
miologic information that was collected during 
the field investigations, including exposure his-
tory, timelines of events, and identification of 
close contacts, was cross-validated, since we 
were unable to interview any critically ill H7N9 
case patients. Households and places that were 
known to have been visited by the case patients 
in the 2 weeks before the onset of illness were 
investigated to assess exposures to poultry and 
swine, as well as environmental exposures.

Identification and Follow-up of Close 
Contacts

We defined close contacts of patients with con-
firmed H7N9 virus infection as described previ-
ously for H5N1 field investigations7 (Section S3 
in the Supplementary Appendix); once we identi-
fied the close contacts, we monitored them daily 
for 7 days for symptoms of illness and collected 
throat swabs from contacts in whom symptoms 
developed to test for the presence of the H7N9 
virus. Antiviral chemoprophylaxis was not pro-
vided to close contacts. Paired serum samples 
were obtained from patients with suspected 
H7N9 virus infection who did not have respira-
tory specimens available for H7N9 serologic test-
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ing. Oseltamivir treatment was recommended 
for close contacts in whom symptoms developed 
(Section 3 in the Supplementary Appendix). Data 
on demographic characteristics and exposure 
were collected for close contacts.

Statistical Analysis

We used descriptive statistics to summarize the 
epidemiologic characteristics and H7N9 testing 
results for persons with suspected cases of H7N9 
virus infection, for those with confirmed cases, 
and for close contacts of those with confirmed 
cases. The methods we used for estimating the 
incubation period have been described previously.8

R esult s

Epidemiologic Characteristics of Confirmed 
Cases

From March 25 through April 17, 2013, respira-
tory specimens from 664 hospitalized patients 
with pneumonia of unexplained origin were test-
ed, and 81 patients (12.2%) were confirmed to be 
infected with the H7N9 virus. Of 5551 respirato-
ry specimens obtained from outpatients with an 
influenza-like illness through the sentinel sur-
veillance system for influenza-like illness, 1 (0.02%) 

tested positive for the H7N9 virus. As of April 17, 
2013, a total of 82 laboratory-confirmed cases of 
H7N9 virus infection and 2 suspected cases had 
been identified (Fig. 1 and 2); cases were identi-
fied in the following provinces: Shanghai (31 con-
firmed cases and 1 suspected case), Zhejiang (25 
confirmed cases), Jiangsu (20 confirmed cases 
and 1 suspected case), Anhui (3 confirmed cases), 
Henan (2 confirmed cases) and Beijing (1 con-
firmed case). The median age of patients with 
confirmed H7N9 virus infection was 63 years 
(range, 2 to 89); 38 cases (46%) occurred in per-
sons 65 years of age or older, and 2 (2%) were in 
children younger than 5 years of age, both of 
whom had clinically mild upper respiratory ill-
ness (see Fig. S1 in the Supplementary Appendix 
for the age distribution). Most confirmed cases 
occurred in males (73%), 84% of the case pa-
tients were urban residents, and 54 of 71 patients 
with available data (76%) had underlying medical 
conditions (Table 1). Among 46 of 54 case patients 
with sufficient data for a more specific classifica-
tion of underlying conditions, 40 (87%) were con-
sidered to be at increased risk for influenza com-
plications owing to age (<5 years or ≥65 years) or 
prevalence of certain underlying medical condi-
tions.9 Four of the patients with confirmed cases 
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Figure 1. Date of Onset of Illness in First 82 Patients with Confirmed H7N9 Virus Infection, According to Province in China.

CDC denotes Chinese Center for Disease Control and Prevention, ILI influenza-like illness, and NIC National Influenza Center.
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(5%) worked as poultry workers: 3 slaughtered 
poultry at a live poultry market, and 1 transport-
ed live poultry.

A total of 81 of 82 patients with confirmed 
H7N9 virus infection (99%) were hospitalized. 
Among the 51 patients with confirmed cases for 
whom data were available, isolation precautions 
were instituted for 33 (65%) in an intensive care 
unit (ICU) because of severe lower respiratory 
tract disease. As of April 17, a total of 17 pa-
tients with confirmed H7N9 virus infection 
(21%) and 1 patient with suspected infection had 
died of acute respiratory distress syndrome 
(ARDS) or multiorgan failure, and 60 patients 
with confirmed cases and 1 with a suspected 
case remained critically ill; 4 with clinically mild 
cases had been discharged from the hospital, 
and 1 pediatric patient had not been admitted to 
the hospital. Among 82 confirmed cases of 

H7N9 virus infection, 7 (9%) were confirmed by 
means of virus isolation, 2 (2%) by means of 
serologic testing, and 73 (89%) by means of 
nucleic acid detection. Viral culture of 73 respi-
ratory specimens that were confirmed as posi-
tive by means of real-time reverse-transcriptase–
polymerase-chain-reaction (RT-PCR) assays and 
diagnostic testing of specimens from suspected 
cases are ongoing.

Data on recent exposure to animals were 
available for 77 of the 82 patients with con-
firmed H7N9 virus infection. Of these, 59 (77%) 
reported a history of recent exposure to animals, 
(Table 1): 45 (76%) to chickens, 12 (20%) to 
ducks, and 4 (7%) to swine; the exposures oc-
curred either while they were working at or visit-
ing a live animal market. Other animals that 
these 59 patients reported having been exposed 
to included pigeons, geese, quail, wild birds, pet 
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Figure 2. Geographic Distribution of 82 Confirmed and 2 Suspected Cases of H7N9 Virus Infection in China, as of April 17, 2013.

The numbers in parentheses below the names of the provinces are the number of cases/number of deaths. 
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Table 1. Epidemiologic Characteristics of 82 Patients with Confirmed H7N9 Virus Infection in China.

Characteristic Patients with Confirmed Cases (N = 82)

Age — yr

Median 63.0

Interquartile range 50–73

Age <5 yr — no. (%) 2 (2)

Age ≥65 yr — no. (%) 38 (46)

Male sex — no. (%) 60 (73)

Type of residence — no. (%)

Urban 69 (84)

Rural 13 (16)

Poultry worker — no. (%)* 4 (5)

Presence of underlying medical conditions — no./total no. (%)† 54/71 (76)

Exposure to symptomatic case patient within 2 wk before illness onset 
— no./total no. (%)‡

5/79 (6)

History of exposure to animals — no./total no. (%)§ 59/77 (77)

Chickens 45/59 (76)

Ducks 12/59 (20)

Pigeons 8/59 (14)

Quail 1/59 (2)

Geese 1/59 (2)

Pet birds 1/59 (2)

Wild birds 6/59 (10)

Swine 4/59 (7)

Cats 2/59 (3)

Dogs 1/59 (2)

Type of exposure to animals — no./total no. (%)

Direct contact with poultry 34/59 (58)

Direct contact with swine 2/59 (3)

Visit to live poultry market 38/59 (64)

Method used for diagnosis of H7N9 — no. (%)

Virus isolation 7 (9)

Nucleic acid detection 73 (89)

Serologic testing¶ 2 (2)

* Three poultry workers slaughtered poultry at a live poultry market, one each in Nanjing, Jiangsu province; Bozhou, 
Anhui province; and Zhoukou, Henan province. The other poultry worker transported live poultry in Shanghai.

† A total of 54 patients with confirmed H7N9 virus infection reported at least one underlying medical condition, includ-
ing hypertension (31 patients), diabetes (14), heart disease (12), chronic bronchitis (7), hepatitis (4), smoking (4), 
rheumatic arthritis (4), rhinitis (2), and obstructive pulmonary emphysema, pulmonary emphysema, asthma, silicosis, 
cerebral infarction, lymphoma, thyroid cancer, rectal carcinoma, breast cancer, chronic nephropathy, gout, prostatitis, 
pregnancy, and alcoholism (1 patient each). For 11 of 82 patients with confirmed H7N9 virus infection (13%), collec-
tion of information on underlying medical condition is ongoing.

‡ Two family clusters were reported (see Section S4 in the Supplementary Appendix). One cluster included a father (with 
a confirmed case) and his two sons (one with a confirmed case and one with a suspected case) in Shanghai. Another 
cluster included a father (with a suspected case) and his daughter (with a confirmed case) in Jiangsu.

§ Among 59 case patients who reported recent exposure to animals, 52 (88%) reported a single exposure to bird or poul-
try, including chickens, ducks, geese, quail, pigeons, wild birds, and pet birds. The remaining 4 patients (6.8%) had 
multiple exposures to poultry and swine. Investigation of the history of exposure to animals is ongoing for 5 of 82 case 
patients (6%).

¶ The brother of the index case patient in the Shanghai family cluster and another patient in Shanghai were confirmed, 
with the use of a turkey red-cell hemagglutinin inhibition assay, to be seropositive for H7N9 virus antibodies, with an 
increase by a factor of 4 or more in antibodies in paired serum samples obtained during the acute and convalescent 
stages of illness.
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birds, cats, and dogs. Information on a history 
of exposure to live animals is unclear for 5 pa-
tients with confirmed H7N9 virus infection, 
since the investigations are still ongoing. The 
estimated median incubation period in 23 pa-
tients with confirmed cases for whom detailed 
data on animal and environmental exposures 
was available was 6 days (range, 1 to 10) (Table 
S1 in the Supplementary Appendix).

Family Clusters

As of April 17, three family clusters had been 
identified in two provinces. Detailed exposure 
and timeline information are available for two 
family clusters that were identified early (Fig. 3, 
and Section S4 in the Supplementary Appendix); 
the investigation of one cluster in Shanghai is 
still ongoing. The first family cluster comprised 
two persons with confirmed H7N9 virus infec-
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Figure 3. Timeline of Pertinent Exposures and Dates of Illness Onset in Two Family Clusters of Cases of H7N9 Virus Infection in China.

ICU denotes intensive care unit, and rRT-PCR real-time reverse-transcriptase–polymerase-chain-reaction assay.
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tion and one with a suspected infection. The in-
dex case patient and his father (confirmed case 
2) lived in the same house, and the index pa-
tient’s brother (confirmed case 1) lived with his 
wife nearby. After the index case patient (sus-
pected case 1) became ill, his brother (confirmed 
case 1) and his father (confirmed case 2) had 
prolonged, close, unprotected contact with him, 
including eating together, providing care, and 
accompanying him to seek medical care before 
his hospitalization (Section S4 in the Supplemen-
tary Appendix). None of the three members of 
the cluster raised poultry or other animals, none 
brought live poultry into their home, and none 
had direct contact with sick or dead poultry. The 
index case patient had visited a live poultry mar-
ket, purchased a chicken, observed the slaughter-
ing process, brought the freshly killed chicken 
home, and prepared, cooked, and ate the chicken 
within 2 weeks before the onset of his illness.

Another family cluster was identified that 
included one person with confirmed H7N9 virus 
infection and one person with a suspected case 
(Fig. 2, and Section S4 in the Supplementary Ap-
pendix). After the father (suspected case) became 
ill, his daughter (confirmed case) had prolonged, 
close, unprotected contact with him, including 
eating together, providing care, and accompany-
ing him to seek medical care before his hospital 
admission. She also provided unprotected bed-
side hospital care for her father during the pe-
riod from March 11 through March 15. Diarrhea 
developed in the father, and the daughter washed 
her father’s diarrhea-soiled underwear on March 
18 while wearing gloves. The father had visited a 
live poultry market 7 days before the onset of his 
illness. The daughter did not raise poultry or ani-
mals at home and had not had any exposures to 
animals (i.e., had not brought live poultry into the 
home or visited a live poultry market or had any 
direct or indirect contact with poultry or pigs).

Medical Care Timelines

Among the 81 patients with confirmed H7N9 vi-
rus infection for whom data were available (99% 
of the 82 patients with confirmed cases), the me-
dian time from the onset of illness to the first 
medical visit was 1 day, and patients were hospi-
talized a median of 4.5 days after the onset of 
illness (Table 2). Among 64 of the patients with 
available data on oseltamivir administration, 41 
(64%) received oseltamivir treatment beginning a 
median of 6 days after the onset of illness. ARDS 

developed during the course of hospitalization in 
19 of 40 patients with confirmed H7N9 virus in-
fection for whom data were available (48%) after 
a median of 8 days, and 17 patients died a me-
dian of 11 days after the onset of illness.

Close Contacts

As of April 17, data were available for 1689 close 
contacts of the 82 patients with confirmed cases 
in Shanghai (435 contacts), Jiangsu (448), Zheji-
ang (676), Anhui (100), Henan (28), and Beijing 
(2). Among the 678 close contacts of 33 patients 

Table 2. Clinical Characteristics and Medical Care Timelines for 82 Patients 
with Confirmed H7N9 Virus Infection in China.*

Variable

Patients with 
Confirmed 

Cases (N = 82)

Clinical outcome — no./total no. (%)

Hospitalization† 81/82 (99)

ICU admission 33/51 (65)

ARDS 19/40 (48)

Death 17/82 (21)

Oseltamivir treatment — no./total no. (%) 41/64 (64)

Time from illness onset to oseltamivir treatment — days

Median 6.0

Interquartile range 4.0–8.0

Time from illness onset to first medical care — days

Median 1.0

Interquartile range 0–2.0

Time from illness onset to hospitalization — days

Median 4.5

Interquartile range 3.0–6.0

Time from illness onset to ICU admission — days

Median 7.0

Interquartile range 5.0–9.0

Time from illness onset to development of ARDS — days

Median 8.0

Interquartile range 5.0–10.0

Time from illness onset to death — days

Median 11.0

Interquartile range 7.0–20.0

* In the case of some characteristics, complete data were not available for all 82 
patients with confirmed H7N9 virus infection. Case investigations are ongo-
ing. ARDS denotes acute respiratory distress syndrome, and ICU intensive 
care unit.

† Four patients with confirmed cases had been discharged as of April 17, 2013. 
One 2-year-old male child with a confirmed case in Shanghai was not hospi-
talized, because his illness was mild; he recovered 5 days after the onset of ill-
ness.

The New England Journal of Medicine 
Downloaded from nejm.org by ZHANG SHUNXIAN on April 25, 2013. For personal use only. No other uses without permission. 

 Copyright © 2013 Massachusetts Medical Society. All rights reserved. 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med nejm.org8

with confirmed cases for whom demographic in-
formation was available, 422 (62%) were health 
care workers, 134 (20%) were family member or 
relatives, and 122 (18%) were social contacts. As 
of April 17, a total of 1251 of the 1689 contacts 
had been followed for up for 7 days; among these 
close contacts (not including those in the family 
clusters), respiratory symptoms developed during 
the 7-day surveillance period in 19 (1.5%): 2 house-
hold members, 1 medical intern, 1 patient who 
shared a room with a confirmed case patient, and 
15 health care workers (Section S5 in the Supple-
mentary Appendix). All the throat swabs collect-
ed from these 19 ill contacts a median of 1 day 
(range, 0 to 7) after the onset of illness were neg-
ative for the H7N9 virus, as assessed by means of 
real-time RT-PCR.

Discussion

An epidemiologic study of 82 confirmed cases of 
H7N9 virus infection in China among persons 
with illness onset during the period from Febru-
ary through April 17, 2013, indicates that the in-
fection affected persons in a wide age spectrum 
and caused severe lower respiratory tract illness. 
To date, the mortality is 21%, but since many of 
patients with confirmed H7N9 virus infection 
remain critically ill, we suspect that the mortality 
may increase. Except for one family cluster with 
2 confirmed cases, patients with confirmed 
H7N9 virus infection were epidemiologically un-
related and were identified in six areas of China. 
Most of the patients with confirmed H7N9 virus 
infection were considered to be at increased risk 
for complications from influenza owing to age 
(<5 years or ≥65 years; median age of patients 
with confirmed cases, 63 years) or the prevalence 
of certain underlying medical conditions.

Human infections with influenza A (H7) vi-
ruses have been reported sporadically and are 
usually associated with exposures to poultry.10-12 
Previous human cases of H7 virus infection have 
been characterized by mild illness (conjunctivitis 
or uncomplicated influenza) or moderate illness 
(lower respiratory tract disease) that results in 
hospitalization.10,11,13,14 Only one fatal case of 
H7 virus infection has been reported previously; 
that case occurred in an adult with a highly 
pathogenic avian influenza A (H7N7) virus in-
fection.15 Many of the confirmed H7N9 case 
patients had critical and fatal illness, suggesting 

that the H7N9 virus is more virulent in humans 
than are other H7 viruses. The H7N9 case fatal-
ity proportion to date is lower than that for re-
ported cases of H5N1 virus infection.16 However, 
early surveillance for H7N9 cases was focused 
on case finding for severe lower respiratory tract 
illness, and since April 3, expanded testing of 
outpatients with influenza-like illness has iden-
tified some mild cases of illness with H7N9 vi-
rus infection. Enhanced surveillance for less 
severe illness with H7N9 virus infection will 
help to determine the clinical spectrum of the 
illness and the total number of cases of H7N9 
symptomatic illness and to inform an under-
standing of the true case fatality proportion. 
Since this H7N9 virus appears to have emerged 
recently to infect humans, population immunity 
is expected to be low, and persons of any age may 
be susceptible to infection.

Although the source of the H7N9 virus infec-
tion in patients with confirmed cases who had 
exposure to animals cannot be verified without 
extensive H7N9 testing of animals, we suspect 
that it is likely to be infected poultry; additional 
studies are needed. No animal outbreaks were 
identified in the areas with confirmed H7N9 
cases, but 77% of cases with available data oc-
curred in patients who had exposure to live ani-
mals such as poultry or swine, including during 
visits to live animal markets. This raises the 
possibility of zoonotic H7N9 virus transmission 
from healthy-appearing swine or poultry to hu-
mans through direct or close contact or through 
exposure to environments that are contaminated 
with infected swine or poultry. For example, 
visiting a live poultry market, where avian influ-
enza A viruses can be maintained and ampli-
fied, has been identified as a risk factor for 
H5N1 virus infection in Hong Kong17 and urban 
China.18,19 However, case–control studies are 
needed to identify risk factors for H7N9 virus 
infection. Until the source of H7N9 virus infec-
tion is known, implementation of control mea-
sures at live poultry markets, such as a ban on 
the selling of live poultry in market stalls or 
even market closure, poultry culling, and market 
disinfection — measures that have been taken to 
control the spread of H5N1 virus — may be 
considered in order to help control potential 
zoonotic transmission of H7N9 virus.

Follow-up prospective investigations of close 
contacts of patients with confirmed H7N9 virus 
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infection have not conclusively established hu-
man-to-human H7N9 transmission of the virus 
from one confirmed case to another to date. 
However, in two family clusters, limited human-
to-human transmission of H7N9 virus after close, 
prolonged, unprotected contact with a symptom-
atic patient with suspected H7N9 virus infection 
remains a possibility, because specimens were 
not available for H7N9 testing from patients 
with suspected cases; one patient with a sus-
pected case died before a specimen could be 
obtained, and H7N9 testing of the other patient 
with a suspected case is still ongoing. Similar 
family clusters of H5N1 cases that occurred after 
common poultry exposures or limited human-to-
human transmission have been identified.7,20,21 
Paired serum samples are being obtained during 
the acute and convalescent stages of illness from 
contacts of case patients for further assessment 
of the potential for secondary human-to-human 
H7N9 virus transmission, including the identifi-
cation of asymptomatic infections. Although the 
risk of human-to-human transmission of H7N9 
virus appears to be low, the actual risk is cur-
rently unknown, and the Chinese national guide-
lines recommend implementing control mea-
sures, such as prompt isolation of the patient, 
active monitoring of close contacts, and imple-
mentation of standard, contact, and droplet pre-
cautions by health care personnel in hospitals. 
In addition, national guidelines recommend that 
antiviral treatment with oseltamivir should be 
administered as soon as possible in patients with 
suspected or confirmed cases of H7N9 virus 
infection.

The median time from the onset of illness to 
hospitalization among the 81 of 82 patients with 
confirmed H7N9 virus infection for whom data 
on hospitalization were available was 4.5 days, 
and the median time from the onset of illness to 
the development of ARDS among the 19 case 
patients with ARDS (out of 40 patients for whom 
data on ARDS were available) was 8 days; the 
corresponding median times among patients 
with H5N1 virus infection were 7 days and 7.5 
days.22 The median duration from the onset of 
illness to death among the 17 persons with con-
firmed cases who died was 11 days. The initial 
findings suggest that H7N9 virus infection can 
cause critical illness and fatal disease and may 
affect persons in a wider age range than the 
H5N1 virus has in China to date (Fig. S1 in the 

Supplementary Appendix). Patients with con-
firmed cases received oseltamivir antiviral treat-
ment a median of 6 days after the onset of ill-
ness (median before April 3, 9 days), probably 
owing to delayed suspicion of influenza. Retro-
spective observational studies of influenza A 
(H1N1)pdm09 and H5N1 virus infections sug-
gest that early oseltamivir treatment probably 
has the greatest clinical benefit but that starting 
treatment up to 5 days after the onset of illness 
may still reduce the risk of critical illness and 
death.23-27 Preliminary data suggest that the 
H7N9 viruses isolated from humans and ana-
lyzed to date are resistant to adamantane anti-
viral agents and are susceptible to neuraminidase 
inhibitors. Early clinical suspicion of H7N9 virus 
infection and early administration of oseltamivir 
may help to reduce the severity of the disease.

Our study had several limitations. First, we 
did not collect detailed information from all 
patients on exposures, such as the times, fre-
quency, intensity, and duration of exposures. 
Information on exposures is useful for estimat-
ing the incubation period after possible expo-
sure to animals or live-animal markets and for 
evaluating the risk factors for H7N9 virus infec-
tion. Second, we may not have identified all the 
close contacts of case patients and were not able 
to conduct active follow-up of all contacts. As of 
April 17, 2013, complete follow-up data were not 
available for some of the close contacts. Third, 
we did not have a standard protocol and ques-
tionnaire to collect information from all con-
tacts of the first 82 patients with confirmed 
cases. However, the China CDC has issued a 
guideline and protocol for field investigations of 
case patients and close contacts and since April 
1 has provided training for personnel at all 31 
provincial CDCs. This will help ensure standard 
data collection. Fourth, specimens were not 
available for H7N9 testing from some patients 
with suspected cases. Clinical outcomes in the 
82 patients with confirmed H7N9 virus infection 
are reported as of April 17, 2013, and 60 case 
patients remain hospitalized. Paired serum sam-
ples have not been obtained from some of the 
contacts; no serologic testing results are avail-
able at this time, and given the fact that it is 
early in the investigation, more time is needed to 
allow for a humoral immune response in serum 
obtained during the convalescent period and to 
allow time for serologic testing to be performed.
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In summary, a novel influenza A (H7N9) virus 
has caused severe and fatal illness in persons in 
six different areas of China to date. Some clini-
cally mild cases have been identified since the 
surveillance was widened, suggesting that there 
is a wide clinical spectrum of H7N9 virus infec-
tion. The initial epidemiologic findings suggest 
that most confirmed H7N9 cases were epide-
miologically unrelated. Follow-up investigations 
of contacts of patients with confirmed H7N9 
virus infection suggest that the risk of secondary 
H7N9 virus transmission, including to health 
care personnel, is low at this time. However, in 
two family clusters that include persons with 
confirmed H7N9 virus infection and persons 
with epidemiologically linked suspected cases, 
limited nonsustained human-to-human H7N9 
virus transmission could not be ruled out and 
may have occurred among blood-related family 
members. Enhanced surveillance for severe and 
mild human illness with H7N9 virus infection is 
needed to determine the clinical spectrum of the 
infection and the total number of symptomatic 
H7N9 infections. Case–control studies to iden-

tify risk factors and continued investigations of 
case patients and their contacts are indicated. 
Data from investigations of potential animal and 
environmental sources are urgently needed to 
inform public health control measures.
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