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Summary
Background Laos is considered highly endemic for persistent infection with hepatitis B virus (HBV). To eliminate this  eClinicalMedicine
burden, it has gradually implemented universal anti-hepatitis B immunisation of newborns over the past two decades. 2022;52: 101582
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Methods Using VIKIA® HBsAg, a rapid test for the qualitative detection of the HBV surface antigen, we conducted ~ Ntps/doi.org/10.1016/).
between Sep 1st, 2020 and Aug 31st, 2021 the largest prospective prevalence survey ever in Laos. This survey eclinm.2022.101582
included blood donors (BD, n = 42,277), patients attending care in capital and provincial hospitals (n = 37,347)

including attending mothers (n = 20,548), HIV-infected patients (n = 7439, recruited from 2009 to 2020), students

from the Health Sciences University (n = 609), and outpatients (n = 350) coming for diagnosis at the Center Infecti-

ology Lao-Christophe Mérieux in Vientiane. In total, 88,022 persons were tested, representing approximately 1.22%

of the national population. To reach a reasonable estimate of HBsAg prevalence in Laos, we segmented the popula-

tion according to three variables, age (<20 years as a cut-off), sex, and geographical origin. BD values were used to

estimate HBsAg prevalence in patients aged <20 while hospital survey prevalence was used to estimate the preva-

lence in those aged older than 20 years.

Findings We observed an HBsAg seroprevalence ranging from 2.6% in blood donors to 8.0% in HIV-infected patients. In
BD, men were significantly more at risk to be carriers than women (RR = 1.2, P = 0.00063). For BD, attending mothers, or
HIV-infected patients, HBsAg was significantly more prevalent in northern Laos (5.1—8.4%) than in central (2.0—8.1%) or
southern parts of the country (2.2—6.9%), thereby delineating a North-to-South gradient.

Interpretation We considered that HBsAg prevalence probably ranges between 5.0% and 6.0% of the total popula-
tion. Thus, we consider that Laos may no longer be highly endemic for chronic HBV infection but rather a country
with intermediate endemicity.
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Research in context

Evidence before this study

According to a PubMed search (2007—2021) using
“Hepatitis B surface antigen” [MeSH] AND “Laos”
[MeSH], Laos is considered as a country highly endemic
for persistent infection with hepatitis B virus (HBV) with
more than 8% of the national population infected. The
country is also frequently mentioned for its high inci-
dence of primary liver cancer that results either from
infections with HBV or with liver fluke. To put an end to
the endemic circulation of HBV, the Lao government
decided two decades ago, in 2001, to implement gradu-
ally the universal immunization of newborns against
the virus.

Added value of this study

In the largest serological survey ever conducted in Laos,
we screened, in 2020—21, the sera of around 80,000
participants (1.22% of the total population) for the pres-
ence of HBV surface antigen (HBsAg). We observed a
North-to-South decreasing gradient of chronic infec-
tions in the country and a global rate of HBsAg carriage
ranging between 5.0% and 6.0%.

Implications of all the available evidence

According to our survey, it appears that Laos might be
no longer a country where HBV is highly endemic but
rather a country of intermediate endemicity. This
remarkable achievement, obtained within one genera-
tion by the poorest country of southeast Asia, repre-
sents an example to follow, and a source of hope for
many similar countries affected by a heavy burden of
persistent HBV infection around the world.

Introduction

Laos is a tropical landlocked country in Southeast Asia
belonging to the lower-middle income countries
(LMICs), ranking 99" in the Global Health Security
Index.’

With a little over 7.2 million inhabitants, it is under-
populated (32 habitants/km?®) in relation to its neigh-
bours and life expectancy at birth is one of the lowest in
the region (67.9 years).” While the population living
with HIV (0.3%) or the incidence of tuberculosis (149/
100,000 habitants) are low by regional standards, infec-
tion death rates before five years (488/100,000 habi-
tants) is the highest in Southeast Asia.?

Historical estimates of hepatitis B in Laos came from
infectious disease screening surveys of immigrants to
the United States of America around four decades ago.
During these campaigns, that frequently mixed partici-
pants originating from different countries of the region
(Laos, Cambodia, Vietnam), the rate of hepatitis B virus

(HBYV) surface antigen (HBsAg) positivity was very high
(e.g. 12.6—20.0% in the 1980s).* In the following
decade, however, it appears that Lao people established
in the US were often members of specific ethnic groups
(Hmong, Mien) that could be considered as under-
served in comparison to the rest of their homeland pop-
ulations.’ The worrying situation of hepatitis B in Lao
refugees persisted until recently.® Taken together, these
data indicate that chronic hepatitis B was and still is a
serious health problem in many segments of Lao society
and perhaps for the entire population.

Laos is, thus, considered to be a country with a high
(>8%) prevalence of chronic infection with hepatitis B
virus (HBV) in the adult population.” As a consequence,
severe liver diseases including cirrhosis and cancer are
estimated to be common in the country.>® This is espe-
cially true for liver cancer, for which the age-standard-
ized incidence rate is one of the highest in the world,
both for women and men (14.2 and 35.7 cases for
100,000 respectively in 2021).? This major Public
Health issue prompted the Lao government to progres-
sively implement a nationwide anti-hepatitis B immuni-
sation campaign of newborns, starting in 2001. Laos is
currently applying the Expanded Programme of Immu-
nisation of the WHO. In this frame, newborns should
receive a first injection of anti-hepatitis B vaccine at
birth. It is followed at weeks 6, 10, and 14 by three addi-
tional injections of vaccine.” Importantly, there is no
difference of procedure for newborns from carriers or
non-carriers of HBsAg. Only 34% of newborns were
covered by the birth-dose administration by 2011 while
it was ranging between 58% and 66% in 2020.""* This
same year the coverage of newborns by the three doses
of anti-hepatitis vaccine was 83%." There are therefore
still substantial efforts to be made to protect Laotian
babies from birth. To improve coverage, it was shown
that it was possible to store anti-hepatitis B vaccine out-
side the cold chain to extend its availability.” Significant
dropouts were also noticed, particularly in provinces
with higher rates of poverty.”” Despite the imperfect
immunisation status of children, investigators found
they had a much lower HBsAg prevalence than in moth-
ers (1.0% vs 7.0%) and observed within a few years a
two-fold reduction of HBsAg carriage in toddlers
(0.75% vs 1.82%)."* The situation for children has
improved recently due to the systematic anti-hepatitis B
immunisation of newborns that started to be imple-
mented two decades ago.”" In addition, serological evi-
dence of improved protection against hepatitis B is
already detectable in older schoolchildren or young stu-
dents (11—18 years) in both the capital and provinces."®

The elimination of hepatitis B and C has been sched-
uled for 2030 by the World Health Organization,”
which necessitates a massive diagnostic effort to iden-
tify previously undetected virus carriers and correctly
assess the disease burden in the country. Despite many
seroprevalence surveys conducted in the last decade, the
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situation of chronic infection with HBV is still only par-
tially characterized in Laos, and unexpected results,
such as geographical differences, are observed."®

To this aim, we conducted a large serological survey
using the VIKIA point-of-care rapid test that explored the
HBsAg status of 1.22% (n = 88,022) of the total Lao popu-
lation.”” This survey included five categories of partici-
pants: blood donors, hospitalized patients, HIV(+) patients
at the Center Infectiology Lao-Christophe Mérieux (CILM),
students from the University of Health Sciences in Vien-
tiane, and persons from the general population coming to
the CILM for diagnostic purposes.

Methods

Study design and participants
This study was conducted between Sep 1%, 2020 and Aug
31", 2021 except for HIV(+) cohort. Laboratory staff were
trained in the proper use and interpretation of the diagnos-
tic kit and good data collection at each study site. The study
included all ages. For minors (below 18), an oral informed
consent of the parents was obtained. Healthcare professio-
nals explained the procedure to each participant and
allowed them to freely decide if they wished to participate
in the study. After obtaining oral informed consent, the
doctor gave information about hepatitis B, its prevention,
and treatment, and then conducted a face-to-face interview
where data such as sex, age, occupation, address, and place
of birth were recorded. Blood was then drawn and used to
detect HBsAg as well as other parameters requested by the
clinician. The HBsAg test result was given to the patient by
a doctor at the next visit.

Five distinct cohorts were investigated with VIKIA®
HBsAg (Biomérieux, Paris, France) (see Table 1):

® Hospital-based survey (Sep 1%, 2020- Aug 31%,
2021): Patients (n = 3734y) primarily coming from

prenatal care clinics (n = 20,548), internal medicine
departments, and emergency units, conducted in 8
provincial hospitals (Oudomsay, Sainyaboury, Sai-
somboun, Vientiane, Khammouane, Savannakhet,
Salavan, and Champasak), and five central hospitals
(Mahosot, Mittaphap, Mother and Child, Setthathir-
ath, and 103-Hospital). Persons included were those
willing to participate. No specific selection of
patients with symptoms or with suspected HBV
infection was introduced. For persons under 18, the
consent of both the parents and the participant him-
self was sought. Persons whose physical or mental
conditions prevented informed consent were
excluded.

Blood donors (Sep 1, 2020- Aug 31%, 2021): All
42,277 blood donors who presented themselves at
blood banks during the study period were tested for
HBsAg. Eighteen blood banks participated in the
survey, one in the capital and in each province of
Laos. According to the routine procedure imple-
mented in the Blood bank network of Laos, another
rapid test, SD Bioline (Standard Diagnostics, Yon-
gin, Korea), was used to confirm positivity of
VIKIA®. Out of 2161 positive donors, 59 were sero-
discordant. A commercial ELISA test (HBsAg ultra
sens, Human GmbH, Wiesbaden, Germany) was
performed for further validation or invalidation of
these 59 samples (see Supplementary material for
details about sensitivity and specificity of the tests).
As an outcome, 56 samples were invalidated, and
three were confirmed. In addition, another series of
1268 randomly-chosen negative samples were
tested by ELISA (HBsAg ultra sens), 9 were found
positive by ELISA (0.7%). In this Laotian series, the
overall sensitivity of VIKIA® was 99.6%, while its
specificity was 95.7%.

Students from the University of Health Sciences,
Vientiane: Volunteer students (n = 609) in the 2™

Blood donors survey Hospital survey HIV survey University of Health CILM survey
(n =42,277) (n =37,347) (n =7439) sciences survey (n = 609) (n =350)
Sex ratio (M:F) 2.42 (29,929/12,348) 0.28 (10,672/26,675) 1.27 (4173/3266) 0.79 (269/340) 0.69 (136/214)
Age (years)
mean+xSD 26.6+8.9 33.6+14.1 17.8+15.9 215413 33.8+14.2
median (IQR) 24 (19-32) 30 (24—-40) 9(5-31) 22 (20-23) 33(23-43)
HBsAg(+) (%) 2.6 (1131/45,858) 6.4 (2380/37,347) 8.0 (595/7439) 3.3 (20/609) 10.0 (35/350)
Blood banks (n) 19 na na na na
Hospitals na 18 na na na
Diagnostic centre (CILM) na na 1 1 1
Provinces (n) 18 10 8 1 1
North (%) 20.7 (8775) 16.0 10.7 na na
Center (%) 71.1 (30,023) 64.7 778 na na
South (%) 8.2 (3479) 19.2 15 na na
Table 1: Demographic, biological, and geographical features of the different series analyzed.
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to 5™ years of the curriculum were recruited
between Jan 1%, 2021 and Apr 30", 2021.

® At CILM: Inhabitants of Vientiane (n = 350) were
referred to our laboratory (Jan 3rd, 2021-Jun 21%,
2021) by their family practitioners for free first-time
HBsAg tests. As for hospital survey, no specific
selection of patients with symptoms or with sus-
pected HBV infection was introduced.

® HIV samples: All single patients positive for HIV
followed-up in our centre (n = 7439) between Jun
1, 2009 and Oct 7™, 2020 for HIV load were tested
for HBsAg retrospectively. This cohort corresponds
to half of the total estimated population of HIV car-
riers in the country, with patients coming from 8
different provinces. As HIV(+) samples were retro-
spectively analysed, informed consent was not
obtained specifically for the current study. However,
patients agreed that their sera could be used later
for scientific purposes at the time of sampling.

The study was approved by the Lao National Ethics
Committee for Health Research (reference NECHR
364/July 2020). The study adhered to the STROBE
reporting guidelines.

Procedures

VIKIA® HBsAg is a rapid immuno-chromatographic (or
lateral flow) test for the qualitative detection of Hepatitis
B surface Antigen (HBsAg) in human serum, plasma or
whole blood. It can be used for prenatal or transfusion
screening and during acute infection or chronic carriage
of the hepatitis B virus."” According to the man-
ufacturers’ recommendations, capillary blood by finger-
stick was used, dispensing 75 ul of whole blood on the
device, then one drop of buffer was added. Readings
were available within 15 min, though for negative sam-
ples, it was recommended to wait up to 30 min to ascer-
tain the result.

Data analysis and statistical tests

To estimate HBsAg prevalence, we combined three
main parameters: age, sex, and geographical origin of
participants. Relying on <20 years blood donor data, we
estimated HBsAg seroprevalence in the general popula-
tion <20 by region, and sex. Estimates of HBsAg sero-
prevalence in older blood donors do not reflect the true
prevalence in these age categories as the carriers of
HBsAg, once identified by blood banks, are discouraged
to do some further donations. Older and, thus, poten-
tially recurrent blood donors do not represent, therefore,
an appropriate category to assess HBsAg carriage in the
general population. The geographical distribution of
sampling in the hospital-based survey was not compre-
hensive enough (10 regions out of 18) to rely on
observed regional differences with  sufficient

confidence. To get an estimate of HBsAg carriage in the
general population >20 of Laos, we calculated the mean
hospital-based HBsAg prevalence for women (5.6%)
and men (9.6%) between 20 and 69 years.

Statistical analyses were performed using the Prism
9.3.1 statistical package (GraphPad, San Diego, CA,
USA). Continuous variables are presented by their
mean and standard deviation or median and interquar-
tile range depending upon the distribution type. Accord-
ingly, they were compared either by a Student’s t-test
(Gaussian distribution) or a Mann-Whitney U test (non-
Gaussian). Categorical variables were summarized as
frequencies and compared either by Fisher’s exact test
or the Chi-Square test. All the tests were two-sided, and
the level of significance was set at P < 0.05.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. PS, ED, PhPa, and PaPi had access
to the dataset and had final responsibility for the deci-
sion of publication.

Results
With 80,082 tests, this was the largest seroprevalence
survey of the hepatitis B virus surface antigen (HBsAg)
ever conducted in Laos. The participants' demographic
features and geographic origins are summarized in
Table 1.

The structures of each series regarding age and sex
were significantly different. Women were under-repre-
sented among blood donors while they were over-repre-
sented in the hospital-based survey (71.4%) due to our
targeting of maternity departments and antenatal clin-
ics.

HBsAg seroprevalence was 2.6% in the whole series
of blood donors. We observed that it tends to decrease
in blood donors older than 17—20 years of age (where it
peaks above 3.0%) (Figure 1A). We observed overall
prevalence of 6.4% and 8.0% in the hospital-based
series and the HIV-infected cohort. In contrast with
blood donors, we observed an increasing seroprevalence
with age that reaches a plateau of around 8.0% in adults
above 20 years in these two series.

The hospital-based series was, however, heteroge-
neous and hid significant differences in HBsAg preva-
lence. Mothers attending antenatal clinics or obstetrical
departments are inherently healthier on average than
other patients admitted to the hospital. Accordingly,
HBsAg seroprevalence was 5.0% in attending mothers
(n = 1044/20,548) while it reached 7.1% in children
below 15 years (n = 56/782) and 8.0% in the remaining
adult participants (n = 1280/16,017) (Figure 1B).

Concerning sex differences in prevalence, males
were systematically more often infected than females
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Figure 1. Prevalence of Hepatitis B virus surface Antigen (HBsAg) in the different subsets of participants and in the Hospital-based
survey. A. Bar chart representing HBsAg prevalence by % in the 42,277 blood donors, the 37,347 patients attending care in the dif-
ferent participating hospitals, and the 7439 HIV-infected patients, according to the different age classes. B. Heterogeneity of HBsAg
prevalence in the different components of the hospital-based series. It should be noticed that all patients except those infected
with Human Immunodeficiency Virus, HIV(+), were recruited between September 2020 and August 2021. The Human Immunodefi-
ciency virus-positive series [HIV(+)] was enrolled between 2009 and 2020.

(1.2—1.7 fold), and this difference reached the level of
significance for blood donors, the hospital-based series,
and the HIV(+) cohort (Figure 24).

Geographic differences in HBsAg prevalence were
remarkable. For blood donors and mothers attending
maternity departments, HBsAg prevalence was signifi-
cantly higher in northern than in southern and central
regions of the country (Figure 2B and Figure 3A-C)."
Occupations of the 42,277 blood donors (BD) were
known, and when we analysed the prevalence of HBsAg
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in the nine major categories, the carriage rate was sig-
nificantly higher in the North than in the Centre or the
South (Supplementary Table 2) in six categories.
Realistic assessment of the current situation for
HBsAg prevalence in Laos is crucial to assess any prog-
ress in the two decades following the implementation of
an anti-hepatitis B immunisation campaign in new-
borns. An important demographic feature in Laos is the
young age of the population, with 42.9% aged 20 or
below (median age = 23.0 years).” In contrast to
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Figure 2. Differential Hepatitis B virus surface Antigen (HBsAg) prevalence according to sex or geographic origin. A. HBsAg seroprev-
alence according to sex in the five population subsets investigated. B. HBsAg seroprevalence according to the place of sampling in
blood donors, mothers attending care in maternity departments, and Human Immunodeficiency Virus-infected patients [HIV(+)].

previous generations, blood donors between 17 and 20
would have benefited from the anti-hepatitis B immuni-
sation program, which began in 2001. In addition, they
could, for obvious reasons, be considered as first-time
donors and thus, HBsAg seroprevalence in this age
group should be relatively less biased than in older seg-
ments of the population. We observed that men from
the northern region of Laos were particularly affected by
HBYV infection (1.8—2.1 fold the prevalence for women)
(see Figure 4A). Sex differences were less pronounced
in the Centre (1.0—1.2 fold) and the South (1.2—1.6
fold).

For the population between 20 and 69 years we
decided to rely of the hospital survey. We consider that

the 21—69 years subset of patients attending care at the
hospital represents approximately a random sample of
the corresponding general population that did not bene-
fit from the systematic anti-hepatitis B immunization
campaign implemented in the country. The mean
HBsAg prevalence for women was 5.6% and while it
was 9.6% in men (see Figure 4B). Seroprevalence in
the hospital series was not so different from that
observed in the HIV-infected cohort (6.2% and 9.6%),
which represents a population of patients often consid-
ered to be in the upper range of HBsAg prevalence in
Southeast Asia (Figure 4C).*°

Overall, once normalized for the population struc-
ture and size in each region, according to our estimates,
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Figure 3. Map of Laos representing the prevalence of Hepatitis B virus surface Antigen (HBsAg) in the different provinces A. In blood
donors, B. In patients attending care in hospitals. C. In Human Immunodeficiency Virus-infected patients [HIV(+)].
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Figure 4. Bar-Charts differentiating Hepatitis B virus surface Antigen (HBsAg) prevalence according to age and sex. A. Bar chart rep-
resenting HBsAg prevalence in blood donors according to sex, age, and region of origin. B. Bar chart representing HBsAg prevalence
according to sex and age in the hospital-based cohort. C. Bar chart representing HBsAg prevalence according to sex and age in
Human Immunodeficiency Virus-infected patients [HIV(+)].
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Figure 5. Estimated distribution and seroprevalence of Hepatitis B virus surface Antigen (HBsAg) in the three large regions of Laos.

HBsAg seroprevalence decreases along a north to south
gradient for all ages, ranging from 6.8% in the North to
5.3% in Central and Southern Laos. The overall HBsAg
prevalence in Laos is estimated to be 5.8% (see Figure s5).

Discussion

Our study conducted between 2020 and 2021 con-
firmed the existence of a decreasing North-South gradi-
ent of HBs antigen prevalence in Laos.”® Moreover, the
participation of more than 42,000 blood donors allowed
us to highlight a reduction in the prevalence of HBsAg
in donors aged 20 and under. This last observation sug-
gests that the immunisation policy for newborns imple-
mented from 2001 has undoubtedly already borne fruit
and reduced the burden of hepatitis B in the youngest
segments of the population.

The different series investigated were characterized
by substantial heterogeneities in sex-ratio. The observed
under-representation of women among blood donors
was expected as the high prevalence of anaemia affect-
ing young women®' makes them less likely to donate
blood. The earliest survey of HBsAg in blood donors in
Laos was conducted 17 years ago on 14,000 first-time
donors in Vientiane capital and Bolikhamsay province
(Central region).”” The overall prevalence in these
donors from the pre-immunisation era was 8.7%, much
higher than observed in our series (2.8%). This

www.thelancet.com Vol 52 Month , 2022

difference is probably due to recurrent blood donors in
the current survey. It is known that blood banks discour-
age people already known to be infected with HBV to
donate their blood resulting in a lower proportion of
infected persons in recurrent donors."® However, if we
focus on first-time donors aged r7—20, we observe a
2.4-fold decrease from 8.5% to 3.3% (P<o.0001, OR =
2.9, 95%CI = 2.5—3.3) in HBsAg prevalence between
2003—2005 and 2021. The sex difference observed at
that time (6.2% HBsAg in females and 9.7% in
males,1.56-fold) is similar to what we observed (2.7% vs
3.6%, 1.33-fold). The difference of seroprevalence
between males and females is a hallmark of chronic
infection with HBV. It was described early on.*>*# The
patho-physiological bases of this difference are not
clearly known. Regarding viral factors, a role of the
androgen-responsive elements (ARE) present on HBV
genome and capable to stimulate HBV replication is
sometime mentioned.”> But, overall, it is considered
that the higher susceptibility of males to infection with
HBV is due to the lesser immune competence that char-
acterize males in human species.*®

Additionally, HBsAg(+) donors tend to be older in
the current study (24.6%7.7 years) than previously
(22.3£6.6 years), suggesting the progressive ageing of
HBsAg carriers. The large difference between first-time
and other donors was already observed in 2006 when
17—20 years old donors in Vientiane and Bolikhamsay
(n = 342) born before the immunisation era had an
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HBsAg prevalence of 9.3%.?” A recent first-time donor
survey conducted between 2013 and 2015 observed, as
in the current study, that HBsAg carriage was much
higher in the North (13.1%) than in the rest of Laos
(6.6% in the Centre, and 5.6% in the South).”® These
rates were, however, much higher than those observed
in first-time donors (17—20 years) in the present study
(6.2%, 2.4%, and 2.3%, respectively). We assume that
the discordance between that study and ours is because
Nouanthong et al. includes individuals born in the pre-
immunisation era.

In the past decade, a survey of mothers (n = 96s)
recruited throughout the country yielded an estimated
HBsAg prevalence of 2.9% (P = 0.0002y, OR = 0.5,
95%CI = 0.3—0.7),® much lower than the overall rate
observed in our work (4.9%, n = 20,156). The reason for
this difference may possibly be that participants in the
present study were in hospital maternity departments,
an at-risk medical context, while the previous ones were
in villages in a potentially healthier context. Our results
also differed from those of other studies conducted in
antenatal departments in different provinces, such as a
study in Vientiane, which measured HBsAg prevalence
at 8.0—8.2% (n = 388, P = 0.0067, OR = 1.7, 95%CI =
1.1—2.5).” We are, however, in closer agreement with
the results of a serological survey of three maternity
departments in central provinces and Vientiane Capital.
In that study, HBsAg prevalence estimates were 4.1% (n
= 911), 5.9% (n = 3000), and 5.4% (n = 13,238), none of
which are significantly different than the 5.1% in our
work (P = 0.16, P = 0.22, and P = 0.30 respectively,
ns).>? Overall, it seems that there could be considerable
variation in HBsAg prevalence in Lao child-bearing
women. These differences presumably depend upon
the geographical locations of the recruitment centre as
we and other have shown that there is a decreasing
North to South gradient of HBsAg prevalence.”® The
structures of recruitment might represent another mod-
ulator as attending mothers at risk of complications are
primarily found in regional hospitals rather than in vil-
lage health centres.

Few hospital surveys have been conducted in Laos.
Recent work in the southern province of Saravan involv-
ing 2463 patients observed an overall HBsAg prevalence
of 3.8%, characterized by a significant difference by sex
(2.4% in females, 5.7% in males). The prevalence of
HBsAg was low (2.8%) in the 11—20 years age group (n
= 643) compared to the 4.8% observed for those aged
above 21 years (n = 1562).>° Our survey conducted in
Saravan and Champasack (n = 3657) yielded higher val-
ues with overall HBsAg carriage at 6.5% (5.0% for
females and 6.8% for males). As in the study of Xayda-
lasouk and co-workers, HBsAg prevalence was much
lower in patients aged 20 and lower (3.3%) than in older
ones (7.1%). These results clearly indicate that the
immunisation program first implemented 20 years ago
has already benefited populations seeking care at the

hospital. We observed that children attending care in
hospitals were significantly more infected than young
mothers (Figure 1B). This situation is most probably
due to the fact that diseased children in Laos are logi-
cally more at risk to be HBV-infected than the healthy
segments of the population to whom belong the young
mothers.

To the best of our knowledge, there has been no sur-
vey of HIV-HBV co-infections in Laos. However, the
prevalence of HBsAg in the current retrospective Lao
cohort (8.0%) was lower than those observed in studies
in Cambodia (10.7%), Vietnam (11.9%), Thailand
(11.9%), and more similar to observations from Myan-
mar (7.6—9.0%).>°?"?% The higher representation of
men in participants with HIV infection plausibly
reflects the fact that men who have sex with men are
more infected with HIV than other groups in Laos.”
The low rate of hepatitis B in HIV-infected patients is
most probably due to the young age of the series (mean
= 17.84+15.9 years), implying that most were born dur-
ing the immunisation era. It represents further evi-
dence of the efficacy of the immunisation policy
conducted in Laos.

A remarkable feature of our work was the North-
South decreasing gradient of HBsAg prevalence in the
country. There are no well-established explanations to
this observation recently reported by other investiga-
tors."® It is noteworthy, however, that the ethnic compo-
sition of the northern part of the country differs
substantially from that of the center and the south.>® In
the North are established communities speaking
Hmong-mien languages described for a long time as
affected by higher HBsAg prevalence.® Other ethnic
communities, speaking Tibeto-Burman languages are
also established in the North of the country. Hence,
these latter communities are considered by some
authors to be the reservoir of the recently described
genotype I known to be present in Laos.?’

Our study has some limitations that might have
some consequences concerning our estimation of
HBsAg prevalence in Laos. The principal problem came
from the blood donors that were not identified as first-
time or recurrent. It is reasonable to assume, however,
that 17—20-year-old are presumably first-time donors,
and this study is, therefore, able to provide a fair assess-
ment of HBsAg seroprevalence in populations born
after the implementation of universal anti-hepatitis B
immunisation. Concerning older segments of the popu-
lation, our estimation relies on the hospital survey that
mechanically tends to overestimate the prevalence of
HBsAg as its carriers are more often in position to seek
for healthcare than healthy people. In addition, due to a
less comprehensive sampling throughout the country,
we were not capable to differentiate reliably Northern,
Center, and Southern regions to produce estimates.

In conclusion, we observed a significant difference
in HBsAg prevalence throughout the country, with
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northern provinces being affected by a heavier burden
of infection than central or southern regions of the
country. New studies are needed both to definitively
establish the existence of these differences and to better
understand their causes. Given the Lao age pyramid
(43% of the population is <20years) and the implemen-
tation of universal anti-hepatitis B immunisation
20 years ago, we consider that Laos is probably no lon-
ger highly endemic (>8.0%) for chronic hepatitis B
virus infection. From now on, it seems reasonable to
consider Laos as a country with high-intermediate
endemicity (5.0—7.0%).” However, it is fair to keep in
mind that our work is only an approximation and that
more data is needed to truly demonstrate a significant
decrease in the AgHBs prevalence in young people and
a modification in the status of Lao from high endemic
country to an intermediate one. Finally, our work sug-
gests that a developing country with a predominantly
rural population can emerge from high endemicity for
chronic hepatitis B virus infection within a single gener-
ation. This situation is primarily the result of the demo-
graphic dynamism of the populations whose many
children are protected from infection by public health
measures applied with determination. It is, therefore, a
message of hope for many other countries facing simi-
lar circumstances.
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