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Table S1 Results of seroprevalence studies to determine the frequency of asymptomatic or subclinical infection and evaluate risk factors for H5N1 
virus infection 
Study, year Study Population & Year 

of Outbreak 
Transmission Seroprevalence Results        

(% seropositive) 
Risk Factors 
RR, OR, 95%CI 

Comments 

Occupationally Exposed Persons: Poultry Workers 
Bridges et al., 
2002 (1) 

Poultry workers, Hong Kong 
1997 

Poultry-to-
humans 

9/293 (3%) GW were seropositive  
10% PW were estimated to be 
seropositive using MN >80 
Nested case-control study 
conducted among 81 seropositive 
cases and 1231 controls 

Work in retail vs. wholesale/ 
hatchery/farm/other poultry industry 2.7 
(1.5-4.9) 
>10% mortality among poultry 2.2 (1.3-3.7) 
Jobs: -Butchering poultry 3.1 (1.6-5.9) 

 Handling money 1.6 (1.0-2.5) 

 Preparing poultry for restaurants 1.7 
(1.1-2.7) 

Limited poultry-to-human 
transmission among PW and GW 
involved in poultry culling 
operations 

Wang et al., 
2006 (2) 

Poultry workers, 
Guangdong China, 2006 

Poultry-to-
humans 

1/110 PW were seropositive 
using HI with turkey erythrocytes 
>320 

Specific risk factors not identified, but 
subject slaughtered poultry for 5 years 

Specific risk factors not identified 

Oritz et al., 
2007 (3) 

Poultry workers, Kano 
Nigeria 
2006 

Poultry-to-
humans 

0/295 PW with median 14 days 
exposure to H5N1 
0/25 laboratory workers with 
exposure to H5N1 
Seropositivity by MN titers if 
≥1:80 

None No evidence of H5N1 infection 
with subjects with repeated 
exposure to infected poultry 

Lu et al., 2008 
(4) 

Poultry workers, 
Guangdong China 

Poultry-to-
humans 

2/231 subjects with 
“occupational exposure” had HI 
titers >1:80 

Occupational exposure including raising, 
selling slaughtering chickens and ducks in 
H5N1 outbreak areas 

Specific risk factors not identified 

Cai et al., 2009 
(5) 
 

Firemen, government 
workers, vets for collection 
of dead wild birds on 
Ruegen Island, Germany 
2006  

Poultry-to-
humans 

0/97 workers were seropositive 
Seropositivity by PN or MN assay 
if > 1:20 

None No evidence of H5N1 infection 
with subjects with exposure to 
infected wild birds; use of PPE 
was widespread 
 

Wang et al 
2009 (6) 

Poultry workers in China 
2007-2009 

Poultry-to-
humans 

4/2191 using HI [no cutoff 
provided] had anti H5 antibodies 

None 
 

Limited evidence 

Schultsz et al., 
2009 (7) 

Poultry workers and cullers 
living on farms with 
confirmed H5N1 outbreaks 
in poultry in Vietnam 04-05 

Poultry-to-
humans 

0/500 (183 PW, 317 cullers) using 
MN and 3/500 (3 cullers) using HI 
>1:80 had anti H5 antibodies 

Not evaluated Limited evidence of poultry-to-
human transmission despite 
exposure to infected poultry 

Wang et al., 
2009 (8) 

Poultry workers in LBM in 
Guangzhou in 2006 

Poultry-to-
humans 

0/68 were seropositive using HI 
[no cutoff provided]  

None No evidence of H5N1 infection 
with subjects with repeated 
exposure to infected poultry 
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Study, year Study Population &                       
Year of Outbreak 

Transmission Seroprevalence Results                          
(% seropositive) 

Risk Factors 
RR, OR, 95%CI 

    Comments 

 

Occupationally Exposed Persons: Health Care Workers 
Bridges et al., 2000 (9) Health care workers, Hong 

Kong 
1997 

Human-to-
human; poultry-
to-human 

10/526 (8/21 exposed; 2/309 non 
exposed HCW) using MN >1:80, 
confirmed by WB 

Bathing patients or changing the bed 
linen of cases (no OR provided); 
controlled for poultry exposure 

Limited human-to-human 
transmission 

Apisarnthanarak  et al., 
2005 (10) 

Health care workers, Thailand 
2004 

Human-to-
human; poultry-
to-human 

0/25 among HCW in direct contact 
with H5N1 patient; Seropositivity 
tested using MN >1:80, confirmed 
by WB 

None No serologic evidence of H5N1 
among HCW with direct contact 
with human H5N1 patient 

Thanh Liem et al., 2005 
(11) 

Health care workers, Vietnam 
2004 

Human-to-
human; poultry-
to-human 

0/83 among HCW, 95% of which 
had direct contact with confirmed 
H5N1 patients 
Seropositivity tested using MN 
>1:40 in 2 independent assays 

None No serologic evidence of H5N1 
among HCW with direct contact 
with human H5N1 patient 

Schultsz et al., 2005 (12) Health care workers, Vietnam 
2004  

Human-to-
human; poultry-
to-human 

0/60 HCW in contact with 
confirmed H5N1 patients 
Seropositivity tested using MN 
>1:80 and ELISA >1:80  

None  No serologic evidence of H5N1 
among HCW with direct contact 
with human H5N1 patient 

Non-Occupational Exposure: Household and Social Contacts 
Katz et al., 1999 (13) Household and Social 

contacts of H5N1 patients, 
Hong Kong 
1997 

Human-to-
human; poultry-
to-human 

6/51 (12%) household contacts 
0/47 co-workers tested positive for 
H5 antibodies 
Seropositivity tested using MN or 
ELISA >1:80, confirmed by WB 

None significant; however 21% of 
seropositive had contact to poultry vs. 
5% of seropositive with no poultry 
contact, p=0.13 

Human-to-human transmission 
was limited 

Vong et al., 2006 (14) Rural Cambodian villagers 
living in the same villages as 
two confirmed H5N1 human 
cases in 2005 

Poultry-to-
human 

0/351 villagers tested positive for 
H5N1 antibodies ≥1:80 using MN 
and WB 

None No evidence of H5N1 infection 
among subjects living in villages 
with conformed H5N1 in 
domestic poultry flocks; poultry-
to-human transmission was low 
in this setting 

Lu et al., 2008 (4) Poultry workers, Guangdong 
China 

Poultry-to-
humans 

12/983 “general citizens”  had HI or 
MN titers ≥1:20 

Subjects were general citizens without 
direct contact with poultry 

Specific risk factors not 
identified 

Hinjoy et al. 2008 (15) Rural poultry farmers in 

Thailand, 2004 

Poultry-to-

human 

0/322 farmers tested positive for 

H5N1 antibodies; using MN >1:80, 

confirmed by WB or ELISA 

None No evidence of H5N1 infection 

among subjects living in villages 

with conformed H5N1 in 

domestic poultry flocks 
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Vong et al., 2009 (16) Rural Cambodian villagers 
living in the same villages as 
confirmed H5N1 human case 
2006 

Poultry-to-
human 

7/674 (1%) seropositive for H5N1 
antibodies using MN ≥1:80 
85.7% (6/7) male 
All ≤18 years old 
Matched case-control study 
conducted with 7 seropositive 
cases and 24 controls 

Swim/bathe in ponds OR 11.3 (1.25-102.2) 
Water source 6.8 (0.68-66.4) 
Gathered poultry and placed in cages or 
designated areas 5.8 (0.98-34.1) 
Removed/cleaned feces from cages or 
poultry areas 5.0 (0.69-36.3) 

Poultry-to-human transmission 
was low; possible transmission 
from the environment to 
humans via contaminated water 

      
Dejpichal et al., 2009 (17) Residents in 4 Thai villages 

with human cases in 2005 
Poultry-to-
human 

0/901 tested positive for anti-H5 
antibodies using MN confirmed by 
Immuno-                              
fluorescence >1:40 

None No evidence of H5N1 infection 
among subjects living in villages 
with conformed H5N1 in 
domestic poultry flocks 

Santhia et al., 2009 (18) Residents in 38 villages and 3 
LBM in Bali, 2005 

Poultry-to-
human 

0/841 tested positive for anti-H5N1 
antibodies using MN >1:80 

None Despite H5N1 exposure from 
poultry outbreaks, no evidence 
of poultry-to-human 
transmission 

Cavailler et al., 2010 (19) Rural Cambodian villagers 
living in the same villages as 
confirmed H5N1 human case, 
2007 

Poultry-to-
human 

18/700 (2.8%) seropositive for 
H5N1 antibodies using MN ≥1:80 

Swam/bathed in pond OR 2.52 (95%CI 
0.98–6.51) 
No other risk factors identified 

Poultry-to-human transmission 
was low; possible transmission 
from the environment to 
humans via contaminated water 

PPE = personal protective equipment including masks, gloves, eye protection; PW=Poultry workers; GW=government workers; HCW=health care workers 
MN= microneutralization (MN) assay 
HI = hemagglutination-inhibition assay 
WB = Western Blot assay 
PN = plaque neutralization 
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