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Objective To measure trends in the pulmonary tuberculosis burden between 2002 and 2011 and to assess the impact of the DOTS (directly
observed treatment, short-course) strategy in Cambodia.

Methods Cambodia’s first population-based nationwide tuberculosis survey, based on multistage cluster sampling, was conducted in 2002.
The second tuberculosis survey, encompassing 62 clusters, followed in 2011. Participants aged 15 years or older were screened for active
pulmonary tuberculosis with chest radiography and/or for tuberculosis symptoms. For diagnostic confirmation, sputum smear and culture
were conducted on those whose screening results were positive.

Findings Of the 40423 eligible subjects, 37417 (92.6%) participated in the survey; 103 smear-positive cases and 211 smear-negative,
culture-positive cases were identified. The weighted prevalences of smear-positive tuberculosis and bacteriologically-positive tuberculosis
were 271 (95% confidence interval, Cl: 212—348) and 831 (95% Cl: 707-977) per 100000 population, respectively. Tuberculosis prevalence
was higherin men than women and increased with age. A 38% decline in smear-positive tuberculosis (P=0.0085) was observed with respect
to the 2002 survey, after participants were matched by demographic and geographical characteristics. The prevalence of symptomatic,
smear-positive tuberculosis decreased by 56% (P=0.001), whereas the prevalence of asymptomatic, smear-positive tuberculosis decreased
by only 7% (P=0.7249).

Conclusion The tuberculosis burden in Cambodia has declined significantly, most probably because of the decentralization of DOTS to
health centres. To further reduce the tuberculosis burden in Cambodia, tuberculosis control should be strengthened and should focus on
identifying cases without symptoms and in the middle-aged and elderly population.

Abstracts in S H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Tuberculosis remains a major global health problem, with 8.6
million estimated incident cases and 1.3 million estimated
deaths in 2012.' Cambodia ranks second among the 22 coun-
tries with a high tuberculosis burden. Since the World Health
Organization (WHO) adopted the DOTS (directly observed
treatment, short-course) strategy in 1994,” which is based on
the passive detection of cases of smear-positive tuberculosis,
this policy has been the foundation of global tuberculosis
control. Cambodia’s national tuberculosis control programme
introduced DOTS in hospitals in 1994 and decentralized it
to primary care health centres between 1999 and 2004 with
the technical support of WHO and the Japan International
Cooperation Agency.

To evaluate the impact of the national tuberculosis con-
trol programme in Cambodia, Cambodia conducted its first
national tuberculosis prevalence survey in 2002 (hereafter
referred to as the 2002 survey), during the early stage of DOTS
decentralization. The results revealed a prevalence of smear-
positive pulmonary tuberculosis of 362 cases per 100000
people aged 10 years or older for (269 per 100000 overall).
For bacteriologically-positive (i.e. smear-positive tuberculosis
case and/or smear-negative, culture-positive tuberculosis case)
tuberculosis among individuals aged 10 years or older, the
prevalence was shown to be 1208 per 100 000.’

In 2005, the year after DOTS became available at all
health centres throughout the country (i.e. not just in the 141
tuberculosis units that existed already, primarily in hospitals),
the rate of notification of new smear-positive tuberculosis
cases peaked and subsequently stagnated for three years.* In
the following years treatment success rates were consistently
above 90% thanks to the efforts of the national tuberculo-
sis control programme.' The question then is whether the
prevalence of tuberculosis declined, and if so, by how much
with respect to the first tuberculosis survey. To respond to
these questions, the national tuberculosis control programme
conducted a second national tuberculosis prevalence survey
in 2010-2011(hereafter referred to as the 2011 survey). The
objectives of the study presented here were to measure the
current prevalence of smear-positive pulmonary tuberculosis
and bacteriologically-positive pulmonary tuberculosis and to
evaluate the change in tuberculosis prevalence in Cambodia
between the 2002 and 2011 surveys.

Methods
Survey design

A population-based, cross-sectional survey was conducted in
2010-2011. Like the 2002 survey, it was based on multistage
cluster sampling and stratified by urban, rural and remote areas.>®
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To be able to meet the study objec-
tives, we needed to detect a statistically
significant reduction of 42% or more,
with a relative precision of 25%, in the
prevalence of smear-positive tubercu-
losis among adults (i.e. people 15 years
of age or older) between surveys, we
calculated that a sample of approxi-
mately 38400 adults was needed. This
was based on a 5% margin of error
for an observed prevalence of 256 per
100000, a design effect of 1.43 and an
assumed participation rate of 90%. The
target cluster size was set to 640. Thus,
the number of clusters was calculated
to be 60 for urban and rural clusters.
In addition, two remote clusters in the
four provinces that were excluded from
the 2002 survey, because they were dif-
ficult to reach and because of security
concerns, were included.

Multistage sampling with stratifica-
tion was conducted as follows. First the
country was stratified into urban, rural
and remote areas. Within each stratum,
first districts, then communes and
finally villages were selected, with sam-
pling probability proportional to size,
based on the 2008 population census.”
Accordingly, 13 clusters from urban ar-
eas, 47 clusters from rural areas and two
clusters from remote areas were selected.

The population eligible for the
survey included all residents aged 15
years or older in the selected clusters
who were present during the survey. A
resident was defined as a person who
had lived in the selected household for
at least two weeks.

Survey procedures

Two teams performed the fieldwork from
December 2010 to September 2011. In
each cluster, data were collected during a
seven-day period. First, the survey team
conducted a house-to-house census
based on the household list provided by
the village authorities. The purpose was
to collect information on family mem-
bers, check for eligibility and inform
survey participants of the purpose of
the survey and the procedures involved.
For families that were not available dur-
ing the visit of the team, authorities or
neighbours informed the team if these
families were eligible for the survey.
Eligible participants who were capable
of walking were invited to the field
operation site. Invited participants who
did not show up at the site were classi-
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Box 1.Case definitions for the 2011 national tuberculosis prevalence survey, Cambodia

Smear-positive tuberculosis case:

- two positive sputum smears and a sputum culture-negative for mycobacteria other than

Mycobacterium tuberculosis, or

- one positive sputum smear plus a sputum culture-positive for M. tuberculosis, or
- one positive sputum smear and a chest X-ray consistent with tuberculosis.

Sputum smear-negative, culture-positive tuberculosis case:
- negative sputum smears and at least one sputum culture-positive for five or more colonies

of M. Tuberculosis, or

- negative sputum smear and one sputum culture-positive for four or fewer colonies of
M. tuberculosis, and a chest X-ray consistent with tuberculosis.

Bacteriologically-positive tuberculosis case:

- smear-positive tuberculosis case or smear-negative, culture-positive tuberculosis case.

fied as absent. Eligible disabled people
were visited by the interviewers in their
homes, where they were questioned and
asked to submit two samples for sputum
examination irrespective of their respi-
ratory symptoms. No chest X-rays were
performed at home.

At the field operation site, par-
ticipants were interviewed by a trained
interviewer, mainly nurses and pharma-
cists, using a structured questionnaire
that included a section on tuberculosis
symptoms, health seeking behaviour and
treatment history. Chest X-rays were
performed by radiological technicians
at the site with a portable machine.
The participants were then screened
for eligibility for sputum collection,
which depended on the results of chest
X-rays and on the presence or absence
of symptoms of tuberculosis (cough
for two weeks or longer and/or blood
in the sputum, as recommended by
WHO).” Anyone with abnormal findings
in the lungs or mediastinum - except
for a single small calcified nodule or
unilateral pleural adhesions — was con-
sidered eligible for sputum collection.
Over interpretation of chest X-rays was
encouraged. Eligible participants were
asked to submit two sputum specimens:
one was obtained after the interview and
the other was collected by the survey
participant early the following morning
in a cup provided by the laboratory staft.
Survey participants who did not turn up
to the field operation site the next morn-
ing with the second sputum sample were
visited at home by the team. Participants
who gave two samples received a small
gift. The sputum quality was later deter-
mined in the laboratory.

Diagnostic procedure

Sputum specimens collected in the field
were stored on ice, transferred to one of
two designated culture centres and ex-
amined by smear and culture within five
days of collection. All sputum smears
were screened using fluorescence mi-
croscopy. Two solid culture media (3%
Ogawa and Kudoh)® were used for each
specimen. The Capilia tuberculosis as-
say was used to identify Mycobacterium
tuberculosis.’ To compare the prevalence
of smear-positive tuberculosis in the
two surveys, we re-examined all the
microscopy slides from the subjects with
smear-positive and/or culture-positive
results as well as with a chest X-ray
suggestive of active tuberculosis by
conventional microscopic examination
with Ziehl-Neelsen staining.

Two respiratory physicians and/or
radiologists interpreted the chest X-rays.
A third expert resolved discrepancies in
their interpretation. A central medical
panel including international experts on
respiratory diseases determined the final
diagnosis, with reference to the survey
tuberculosis case definitions in Box 1,
on the basis of both the bacteriological
examinations and of the findings on
chest X-ray.

Data analysis

All data were entered into Epilnfo 3.5
(Centers for Disease Control and Pre-
vention, Atlanta, United States of Amer-
ica). Some key data were double-entered
for quality control; discrepancies were
resolved by checking against the raw
data. Prevalences, odds ratios (ORs)
and their 95% confidence intervals
(CIs) were calculated by using logistic
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regression models incorporating sam-
pling designs (stratification, clusters and
weights) in STATA version 12 (Stata-
Corp LP, College Station, USA). ORs
are commonly used for cross-sectional
studies data such as prevalence sur-
veys."” For comparison of prevalences
between the surveys, we used OR as ap-
proximation of prevalence ratio because
odds [prevalence/(1-prevalence)] is
an approximation of prevalence, since
tuberculosis is a rare disease. Weights
defined as the inverse of the number of
participants at each cluster were applied
to the 2011 survey data. For comparison
in prevalence between 2002 and 2011
surveys, four different strata (urban
and rural for both 2002 and 2011) were
incorporated in the models. Adjusted
weights incorporating the proportion
of the eligible subjects aged 15 years or
older at each cluster were applied to the
2002 survey data in the models, because
the sampling of the 2002 survey was
based on all age population.’

Ethics approval

The survey protocol was approved by the
National Ethics Committee for Health
Research, Ministry of Health, Cam-
bodia. Written informed consent was
obtained from each survey participant
or his or her guardian.

Comparison of survey results

To compare the results between the
2002 and 2011 surveys, we used data
only from people aged 15 years or older
who were residents of 20 of Cambodia’s
24 provinces (the four remote provinces
were excluded). Because tuberculosis
cases in the youngest age group were
so few, the youngest group spanned
from 15 to 29 years and the remaining
age groups had a 10-year span: 30-39,
40-49, 50-59, 60-69 and over 70 years.

Results
Prevalence

Of the 40423 eligible subjects, a total
of 37417 (92.6%) participants (17007
males and 20 410 females) were screened
for active pulmonary tuberculosis.
Of these, 12.8% (4780/37 417) were
considered eligible for sputum exami-
nation. At least one sputum specimen
was provided by 96.5% (4612/4780) of
those eligible. A total of 114 subjects
were smear-positive; 222 were smear-
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Fig. 1. Outline of the second national tuberculosis cross-sectional survey in Cambodia,

2011

68 087 individuals
enumerated in census

27 664 individuals not eligible
19681 children < 15 years
7983 adults

—

40423 persons eligible

$—> | 3006 (7.4%) persons absent/refused

37 417 (92.6%) participants
37 221 persons with CXR
196 persons with no CXR

2699 persons: no symptoms and abnormal CXR
1167 persons: symptoms and normal CXR

v

710 persons: symptoms and abnormal CXR
157 persons: no symptom and no CXR

4780 (12.8%) eligible for
sputum collection

39 persons: symptoms and no CXR
8 others

v

4612 (96.5%) persons with 1st sputum collected
4598 (96.2%) persons with 2nd sputum collected

v

4612 persons with any lab result available:
(4473 persons with 2 smears (FM) and 2 cultures)

v

v

340 persons with bacteriologically-positive results
(smear-positive (FM) and/or culture-positive)

443 persons with CXR suggestive of active
tuberculosis, but bacteriologically-negative

v

| 1330 subjects examined by ZN | |

547 negative control by FM

v

114 persons with positive smear |

:

94 persons with positive culture
90 persons with MTB

4 persons with MOTT

20 persons with negative culture

v

v

1212 persons with negative smear
4 persons without smear results

v

222 persons with positive culture

215 persons with MTB

5 persons with MOTT

2 persons without identification test results

v

| Central medical panel to determine final diagnosis |

v

103 cases with smear-positive tuberculosis
(90 definite and 13 probable cases)

v

211 cases with smear-negative, culture-
positive tuberculosis (211 definite cases)

v

314 cases with bacteriologically-positive tuberculosis

CXR: chest X-ray; FM: fluorescent microscopy; MOTT, mycobacteria other than Mycobacterium tuberculosis;

MTB: Mycobacterium tuberculosis; ZN: Ziehl-Neelsen.

negative but culture-positive. Although
in nine cases the culture was positive
for mycobacteria other than Mycobac-
terium tuberculosis, these subjects were
assessed to see if they met the survey
case definitions. In the end, the central
medical panel determined that 103
smear-positive tuberculosis cases and
211 smear-negative, culture-positive
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tuberculosis cases met the survey case
definitions (Fig. 1).

The number of smear-negative,
culture-positive tuberculosis cases
identified was double the number of
smear-positive tuberculosis cases. The
ratio of males to females among smear-
positive tuberculosis cases was 15.1:10,
and participants 55 years or older

575



Research
Tuberculosis prevalence in Cambodia

Fig. 2. Age and sex distribution of identified tuberculosis cases in Cambodia, 2011
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Table 1. Tuberculosis prevalence in the second national tuberculosis cross-sectional

survey, Cambodia, 2011

Diagnostic confirmation by age Prevalence per 100 000 No. of estimated cases®
people®(95% Cl)
=15 years of age
Smear-positive
All 271 (212-348) 26204
Male 361 (265-493)
Female 197 (127-303)
Smear-negative, culture-positive
All 560 (458-685) 54031
Male 736 (587-922)
Female 413 (319-533)
Bacteriologically-positive
All 831 (707-977) 80234
Male 1097 (895-1344)

Female
All ages®
Smear-positive

609 (486-763)

183 (142-234)

Cl: confidence interval.

2 Prevalence was calculated for the participants and then extrapolated to per 100000 people.

® The population aged 15 years or older was 9654 382."'

¢ Estimated on the assumption that there was no smear-positive tuberculosis in children aged less than
15 years, and using 67.26% as the proportion of the adults aged 15 years or older based on the survey

census data

(16.8% of all participants) accounted
for 55.3% (57/103) of such cases.
Among cases with smear-negative,
culture-positive tuberculosis, the ratio
of males to females was 14.8:10, and
cases 55 years or older accounted for
45% (95/211) of the total (Fig. 2). Only
43.7% (45/103) of the smear-positive
tuberculosis cases and 22.7% (48/211)
of the smear-negative, culture-positive
tuberculosis cases presented symptoms
of pulmonary tuberculosis. Of all the
bacteriologically-positive tuberculosis
cases, 8.3% (26/314) had a history of
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tuberculosis, 1.9% (6/314) were receiv-
ing treatment and 22.6% (71/314) did
not report any cough.

The prevalence of smear-positive
tuberculosis among individuals 15 years
or older was 271 per 100 000. Prevalence
was higher in men than in women: 361
versus 197 cases per 100000, respectively.
The prevalence rate for bacteriologically-
positive tuberculosis was 831 cases per
100000 people overall, 1097 cases in men
and 609 in women. Taken into account
that barely any children aged 10-14 years
had smear-positive tuberculosis in the
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2002 survey, we assumed that no children
younger than 15 years had smear-positive
tuberculosis in the 2011 survey. Therefore
we estimated the overall prevalence of
smear-positive tuberculosis to be 183 per
100000 people (Table 1).

The prevalence of both smear-
positive and bacteriologically-positive
tuberculosis increased sharply with age,
from 17.5 (95% CI: 4.3-71.2) and 130
cases per 100000 (95% CI: 74-227),
respectively, in people aged 15 to 24
years, to 1007 (95% CI: 653-1550) and
3046 (95% CI: 2352-3936) cases per
100000, respectively, in those aged 65
years or older. Among people aged 35
to 44 years, the prevalence of bacterio-
logically-positive tuberculosis reached
almost 1% (Fig. 3).

2002 survey versus 2011 survey

When comparing the same age groups
and provinces, the prevalence of smear-
positive tuberculosis was reduced by
38%: from 437 cases per 100000 in
2002 to 272 in 2011 (P=0.0085). Simi-
larly, the prevalence of bacteriologically-
positive tuberculosis was reduced by
45%, from 1497 to 820 cases per 100 000
(P<0.0001) (Table 2).

The prevalence of smear-positive
tuberculosis cases with symptoms of
presumptive tuberculosis decreased by
56%, from 272 to 120 cases per 100 000
(P=0.001), whereas the prevalence of
smear-positive tuberculosis without
symptoms decreased by only 7%, from
165 to 153 cases per 100 000 (P=10.7249)
(Fig. 4). Among smear-negative, cul-
ture-positive tuberculosis cases, signifi-
cant reductions were observed in cases
with and without symptoms of pulmo-
nary tuberculosis. Prevalence dropped
by 60% (from 314 to 126 cases per
100000, P=0.0002) and by 44% (from
746 to 421 cases per 100000, P=0.0011),
respectively (Fig. 4).

The prevalence of tuberculosis cases
in the 2011 survey and ORs of the age-
specific prevalence in 2011 to that in
2002 are shown in Fig. 5. Among people
aged 15-29 years, a significant reduc-
tion in the prevalence of smear-positive
tuberculosis was noted (OR: 0.23; 95%
CI: 0.08-0.66), while no significant re-
ductions were observed among people
aged 30 years or older, although the ORs
were less than 1.0. The prevalence of
bacteriologically-positive tuberculosis
declined significantly in all age groups.
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Fig. 3. Tuberculosis prevalence by age, Cambodia, 2011
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Table 2. Tuberculosis prevalence in people aged 15 years or older in national cross-
sectional surveys in Cambodia, 2002 and 2011

Diagnostic confirmation Prevalence per 100 000 people (95% Cl) Reduction
2002° 2017° %)

Smear-positive 437 (342-558) 272 (211-351) 37.7

Bacteriologically-positive 1497 (1238-1808) 820 (694-968) 452

Cl: confidence interval.

¢ Matched group aged 15 years or older in 20 provinces.

Fig. 4. Tuberculosis prevalence in national tuberculosis surveys, Cambodia, 2002 and

2011
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Discussion

The present study shows that the
prevalence of tuberculosis has declined
significantly over the past nine years
in Cambodia. This decline took place

Bull World Health Organ 2014,92:573-581
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between the initial and final stages
of decentralization of the DOTS pro-
gramme. The 2002 and 2011 tubercu-
losis surveys in Cambodia are repeat
national surveys, which offer the op-
portunity to assess the epidemiological

doi: http://dx.doi.org/10.2471/BLT.13.131581

Research
Tuberculosis prevalence in Cambodia

impact of decentralization of the DOTS
strategy by a consistent, proper screen-
ing method. Only two studies based on
repeat surveys after the DOTS strategy
was deployed have been published. One
of them, conducted in the Philippines, '
focused on DOTS expansion with the
involvement of the private sector in
tuberculosis control; the other one was
a study conducted in a rural area in
southern India.”” Several studies have
evaluated the impact of DOTS by using
mathematical models'*'" or surveil-
lance data.'®"” The expected decline of
5-10% per year in incidence has not
been achieved in 22 countries with a
high tuberculosis burden that have
implemented DOTS, but tuberculosis
prevalence in 15 of these countries has
decreased.’

Although our study design does
not allow conclusions to be drawn
about the cause of the reduction in
tuberculosis prevalence, this may
be attributable, at least partly, to the
decentralization of DOTS to health
centres between 1999 and 2004 and to
a consistently high (>90%) treatment
success rate. The following facts suggest
that this may be the case. First, during
DOTS decentralization the national
tuberculosis control programme aimed
to detect new smear-positive tuberculo-
sis cases. In the beginning notification
of such cases increased dramatically,
from 14570 in 1998 to 21001 at the
peak, in 2005. However, the increase in
the notification of new smear-positive
cases was followed by stagnation and a
decline to 15812 in 2011. This occurred
despite continuing efforts to increase
case detection through community-
based DOTS, public-private mixed
DOTS, cross-referrals for tubercu-
losis cases co-infected with human
immunodeficiency virus (HIV) and
strengthened case-finding to detect
smear-negative tuberculosis cases by
means of chest X-rays. The decline in
notifications might reflect the reduc-
tion in tuberculosis prevalence that
the 2011 survey showed. Second, the
public sector has played a major role
in tuberculosis detection and treatment
in Cambodia. The 2011 survey showed
that 92.5% (74/80) of tuberculosis cases
undergoing treatment at the time of the
survey and 92.6% (1369/1478) of previ-
ous tuberculosis cases had been treated
at public hospitals or health centres.
In Cambodia, the DOTS programme
was initiated in the public sector after
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Fig. 5. Tuberculosis prevalence by age in two national tuberculosis surveys, Cambodia,

2002 and 2011
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the long civil war in the 1970s and
the 1980s and before the large-scale
development of the private sector. Fi-
nally, the prevalence of symptomatic
tuberculosis decreased much more than
that of asymptomatic tuberculosis. It is
plausible that the DOTS strategy, which
relies mainly on passive case detection,
is more effective at reducing symptom-
atic cases than cases without symptoms
of tuberculosis.

Factors other than DOTS decentral-
ization may have contributed to the re-
duction in tuberculosis prevalence. HIV
sero-prevalence among patients with ei-
ther smear-positive, smear-negative, or
extra-pulmonary tuberculosis declined
from 11.8% in 2003 to 6.3% in 2009."-*!
Also, socioeconomic factors, such as per
capita gross domestic product, increased
from 286 United States dollars (US$)
in 1999 to US$ 830 in 2010.** Also, the
development of multidrug-resistant
tuberculosis was minimized thanks to
the consistently high treatment success
rate.”>**

This study confirms that Cambodia
still has one of the highest tuberculosis
prevalences in the world. The majority
of the cases detected in the 2011 survey
did not meet the criteria for symp-
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tomatic pulmonary tuberculosis. The
prevalence of tuberculosis cases with
symptoms of pulmonary tuberculosis
declined by more than half between
surveys, whereas that of cases without
symptoms declined by only a small frac-
tion. Furthermore, only one third of the
bacteriologically confirmed tuberculosis
cases identified had positive results on
sputum smear microscopy, a fact that
underscores the limitations of the DOTS
strategy, which focuses on symptomatic
patients who independently seek care
and relies primarily on smear micros-
copy for diagnosis. The reduction in
tuberculosis prevalence suggests that
the current set of tuberculosis control
strategies is, in general, valid and should
continue until new feasible diagnostic
tools become readily available. However,
the findings also suggest the need for
different approaches to accelerate the
decline in tuberculosis prevalence and
incidence in certain groups. Active case
detection among individuals not likely
to seek care early after symptom onset
or not likely to be correctly diagnosed
by smear microscopy, or those without
typical chronic tuberculosis symptoms
should be considered. Chest X-ray
screening, combined with sensitive
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diagnostic tools such as GeneXpert
MTB/RIE* might prove cost-effective
for such individuals. Strategies such as
these should produce an accelerated
decline in prevalence.'®**?” However,
further studies are needed to assess the
impact of active case detection on health
outcomes and tuberculosis transmission
because not enough direct evidence ex-
ists so far.”®

The prevalence of smear-positive
tuberculosis decreased more in people
aged 15 to 29 years than in people of
other ages. This suggests that under
the current programme for tuberculo-
sis control, tuberculosis cases among
younger adults are more easily detected
than among older people. Epidemiologi-
cal indicators in the younger population
might reflect the effectiveness of tuber-
culosis control in adults, because most
active tuberculosis in younger people
is caused by a recent infection rather
than reactivation of a remote, latent
infection.”

The prevalence of tuberculosis
increased with age and the decline in
smear-positive tuberculosis was smaller
in older age groups than in younger
ones. More than half of the prevalence
of smear-positive tuberculosis cor-
responded to the group of individuals
aged 55 years or older, perhaps because
older patients experience higher tuber-
culosis recurrence from endogenous
reactivation or more vague or complex
symptoms than younger people. Per-
haps they also have a higher tolerance
for symptoms.” A study in Cambodia
showed that a substantial proportion
of cases occurred in individuals with
abnormal findings on chest X-ray. The
study revealed a high annual incidence
rate (8.5%) of bacteriologically-positive
tuberculosis among individuals with
chest X-rays suggestive of active tuber-
culosis and of 2.9% among individuals
with chest X-rays indicative of inactive
tuberculosis.”’ Other strategies than
DOTS may be needed for countries
where the populations infected with
tuberculosis are ageing.

This study has limitations. First,
the study spans over several years and
other factors than DOTS decentraliza-
tion were not controlled for, which could
have been partly responsible for the
changes in the tuberculosis prevalence
we observed. Second, as recommended
by WHO,’ the study included no indi-
viduals younger than 15 years or people
with extra-pulmonary tuberculosis.
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Therefore, we were unable to measure
the prevalence of all forms of tubercu-
losis. Third, we did not investigate the
presence of HIV co-infection among
survey participants. However, since HIV
seroprevalence surveys in Cambodia
have shown a downward trend,'”*’ we
believe that the effect of HIV co-infec-
tion on tuberculosis prevalence rates
is small. In addition, successful HIV
control in Cambodia has contributed

to tuberculosis control by reducing HIV
infection rates and rates of co-infection
and by expanding use of antiretroviral
therapy.”’ l
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Résumé

Etude transversale de la prévalence de la tuberculose au Cambodge entre 2002 et 2011

Objectif Mesurer les tendances de la prévalence de la tuberculose
pulmonaire entre 2002 et 2011 et évaluer l'impact de Ia stratégie DOTS
(traitement de breve durée sous surveillance directe) au Cambodge.

Méthodes La premiere étude sur la tuberculose a échelle nationale,
axée surla population cambodgienne et basée sur un échantillonnage
par grappes et a plusieurs degrés a été menée en 2002. La deuxiéme

étude sur la tuberculose, incluant 62 grappes, a ensuite été menée en
2011. Les participants, agés de 15 ans ou plus, ont été testés pour la
tuberculose pulmonaire active avec une radiographie pulmonaire et/
ou des symptomes tuberculeux. Pour confirmer le diagnostic, des frottis
et des cultures d'expectoration ont été effectués pour les participants
dont les résultats de dépistage se sont avérés positifs.
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Résultats Sur les 40 423 sujets éligibles, 37 417 (92,6%) ont participé
al'étude; 103 cas a frottis positif et 211 cas a culture positive et a frottis
négatif ont été identifiés. Les prévalences pondérées de la tuberculose
afrottis positif et de la tuberculose bactériologiquement positive étaient
de 271 (intervalle de confiance de 95%, IC; 212-348) et de 831 (IC de
95%: 707-977) pour 100 000 habitants, respectivement. La prévalence
de la tuberculose était plus élevée chez les hommes que chez les
femmes et augmentait avec I'dge. Une baisse de 38% de la tuberculose
a frottis positif (P=0,0085) a été observée par rapport a Iétude de
2002, aprés que les participants ont été associés a des caractéristiques

Tan Eang Mao et al.

démographiques et géographiques. La prévalence de la tuberculose
symptomatique a frottis positif a diminué de 56% (P=0,001), alors
que la prévalence de la tuberculose asymptomatique a frottis positif a
diminué de seulement 7% (P=0,7249).

Conclusion Au Cambodge, la prévalence de la tuberculose a fortement
diminué, probablement a cause de la décentralisation du DOTS vers les
centres de santé. Pour continuer a réduire la prévalence de la tuberculose
au Cambodge, la lutte antituberculoseuse doit étre renforcée et se
concentrer sur l'identification des cas sans symptomes et dans la
population d'dge moyen et agée.

Pesilome

MepeKkpecTHOE NccnegoBaHMe pacnpocTpaHeHHOCTU TyOepKyne3a B Kam6oayke B nepuog 2002-2011 rr.

Llenb Onpenennts TeHaeHUMY B GpeMeHn nerouHoro Tybepkynesa
B nepvoa 2002-2011 rogos v OUEHNTb BO3AENCTBUE CTpaTernm
DOTS (neueHue noa HeNoCcpeaCTBEHHbIM HabMIOAEHNEM KOPOTKIAM
Kypcom) B Kambogaxe.

MeTogpl [epBoe 0bLEeHaLIMOHaNbHOE 06CeA0BaHNE HaceneHns Ans
BbIABNEHNA TyOePKye3a METOAOM MHOTOCTYTEHYATON KNacTepHOM
BbIOOPKYM 6bINO NpoBefeHo B Kambomke B 2002 roay. Bropoe
obcnenoBaHue Mo Tybepkynesy, oxeaTbiBaiollee 62 Knactepa, bbino
BbinonHeHo 8 2011 roay. Y4acTHUKKM B BO3pacTe OT 15 net v cTaple
6binv 06CNefoBaHbl Ha Hanvumne akTMBHOMO TybepKynesa nerkumx
C MOMOLbIO PeHTreHOrpadun rpyAHON KNETKW 1/WAN BblABNEHNA
CcUMNTOMOB Tybepkynesa. [1na NoATBepKAEHMA AnarHo3a y Nioaen ¢
MONOXMTENbHbIM PE3YNBTAaTOM CKPUHMHIA ObINO NPOBEAeH aHanm3
MOKPOTbI 11 €€ NOCEB Ha BblAENEHVE KySbTypbl.

Pesynbratbl 113 40 423 yenosek, UMeIOLMX NPaBO Ha yyacTne B
006CneoBaHnK, B HeM NpuHANM ydacTie 37 417 yenosek (92,6%); 6bino
BblABNEHO 103 cyyasn 3a00n1eBaHNA C NONOKUTENbHBIM PE3Y/IETaTOM
MMKPOCKOMMIU MOKPOTbI 1 211 criyyaeB — C oTpuUUaTesbHbIM
pe3ynbTaToM And MUKPOCKOMUM MOKPOTbI U MONTOXKUTENbHBIM
N5 noceBa Ha BblaeneHune KynbTypbl. CpegHeB3BeleHHan
PacNpPOCTpaHeHHOCTb TybepKyne3a C MoNOKUTENbHbIM Pe3ysTaToM

Ma3Kka MOKPOTbl U C oTKpbiTon dopmoit (BK+) cocTasmna
271 cnyvan (95% pnosepuTenbHbit HTepBan, AN: 212-348) n
831 cnyyan (95%-Hbir AN: 707-977) Ha 100 000 HaceneHuA
COOTBETCTBEHHO. PacnpoCcTpaHeHHOCTb TybepKynesa Obina Bbille
Y MY>KUMH, YEM Y XKEHLUWH, 1 yBenM4YmMBanach ¢ Bo3pactom. 1o
CpaBHeHwio ¢ obcnenosaHviem 2002 rofa Habnioaanoch CHKeHVe
Ha 389% konuyecTBa ciyyaeB TybepKyrnesa C MOonoXUTENbHbIM
pesynbraTtom Maska (P = 0,0085), nocne Toro Kak y4aCTHUKM
OblV ConocTaBneHbl MO Aemorpaduyeckum 1 reorpaduyecKnm
XapakTepucTrKam. PacnpocTpaHeHHOCTb CUMNTOMATUYeCKOro
TybepKyne3a C MONOXMUTENbHbBIM Ma3KoOM CHUM3MNach Ha 56% (P =
0,001), B TO BpeMsA Kak pacnpoCTpaHeHHOCTb 6eCcCUMITOMHOIO
TybepKyNe3om C NONOXKNTENbHBIM Ma3KOM CHI3MMAach BCEro Ha 7%
(P=10,7249).

BbiBopg bpema TyOepkynesa B8 Kamboaxe 3HaumMTeNbHO CHU3MMOCh,
YTO CKOpee BCEero CBA3aHO C fleLleHTpanu3auvei ctpaterun DOTS go
YPOBHA MEANLIMHCKIX LEHTPOB. B Lienax AanbHenLero cokpatleHmna
6pemeHy Tybepkynesa B Kambomke 6opbba C Ty6epKyne3om fomkHa
ObITb YCUNEHa 1 COCPEeAOTOUEHa Ha BbIABNEHUM HECCUMMTOMHBIX
Cny4aeB Cpeav HaceneHnsa CpefHero 1 CTapluero BospacTa.

Resumen

Un estudio transversal sobre la prevalencia de la tuberculosis en Camboya entre 2002 y 2011

Objetivo Medir las tendencias de la carga de tuberculosis pulmonar
entre 2002 y 2011, y evaluar el impacto de la estrategia DOTS
(tratamiento directamente observado, curso corto) en Camboya.
Métodos En 2002 se realizd la primera encuesta de la tuberculosis
demografica a nivel nacional de Camboya, basada en pruebas de grupos
multietapas. La sequnda encuesta de la tuberculosis, que abarcé 62
grupos, se llevd a cabo en 2011. Se realizaron pruebas de deteccion
de la tuberculosis pulmonar activa mediante radiografia de térax o de
sintomas de la tuberculosis a participantes mayores de 15 afios. Para
confirmar el diagndstico, se realizd una baciloscopia y un cultivo del
esputo en aquellos participantes cuyos resultados de la evaluacion
fueron positivos.

Resultados De los 40 423 participantes idéneos, 37 417 (92,6%)
participaron en la encuesta. Se identificaron 103 casos baciliferosy 211
casos no baciliferos con cultivo positivo. Las prevalencias ponderadas
de tuberculosis bacilifera y tuberculosis bacteriolégicamente positiva

fueron 271 (intervalo de confianza del 95%, IC: 212-348) y 831 (95%
Cl: 707-977) por 100000 poblacién, respectivamente. La prevalencia
de la tuberculosis fue mayor en hombres que en mujeres y aumentd
con la edad. Se observo una disminucion del 38% en la tuberculosis
bacilifera (P = 0,0085) con respecto a la encuesta de 2002 tras agrupar
a los participantes por caracteristicas demograficas y geograficas. La
prevalencia la tuberculosis bacilifera y sintomatica disminuyé en un
56% (P=0,001), mientras que la prevalencia de la tuberculosis bacilifera
asintomatica solo se redujo en un 7% (P = 0,7249).

Conclusién La carga de tuberculosis en Camboya ha disminuido
considerablemente, lo cual probablemente se debe a la descentralizacion
de la estrategia DOTS en los centros de salud. Para reducir ain mds la
carga de la tuberculosis en Camboya, debe reforzarse el control de la
tuberculosis y centrarse en la identificacion de casos sin sintomasy en
la poblacion anciana y de mediana edad.
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