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Tuberculosis (TB) remains a major cause of morbidity and mortality, and Viet Nam ranks 12 among the 22 high-TB
burden countries. This study analyses surveillance data of the National Tuberculosis Control Programme in Viet Nam for
the six-year period 2007 to 2012. During the study period, 598 877 TB cases (all forms) were notified, and 313 225
(52.3%) were new smear-positive cases. The case notification rate of new smear-positive cases was decreased, from
65 per 100 000 population in 2007 to 57 per 100 000 population in 2012; this decrease was observed for males
and females in all age groups except males aged 0-14 and females aged 15-24 years. The male-to-female ratio of new
smear-positive TB cases increased from 2.85 in 2007 to 3.02 in 2012. The average annual cure rate of new
smear-positive cases was 90.3%. The high male-to-female ratio for new smear-positive TB cases in this notification
data was lower than that from the 2007 TB prevalence survey in Viet Nam, suggesting a lower case detection for males.
The decrease in new smear-positive case notification rates may reflect a decline in TB incidence in Viet Nam as several
programmatic improvements have been made, although further research is required to increase case detection among

young males and children.

iet Nam has approximately 90 million

inhabitants in 63 provinces, 700 districts and

11 145 communes.! Tuberculosis (TB) remains a
major cause of morbidity and mortality, with Viet Nam
ranking 12 among the 22 high-TB burden countries.?
In 2012, the estimated TB incidence (including HIV-
positive patients) was 147 per 100 000 population;
prevalence was 218 per 100 000 population; and
mortality (excluding HIV) was 20 per 100 000
population. TB incidence among HIV-positive cases was
estimated to be 10 per 100 000 population.?

The Viet Nam National Tuberculosis Control
Programme (NTP) commenced in 1986, with the directly
observed treatment, short-course (DOTS) strategy
initiated in 1992, reaching 100% DOTS coverage by
2000.% The Viet Nam TB Information Management
Electronic System (VITIMES) was established in 2009
and is a web-based system designed to collect patient-
based data on patients screened for TB, on notified TB
cases and on the treatment outcomes of TB patients.
Data sources comprise paper reports, existing registers
and laboratory forms. VITIMES was introduced in two
phases: Phase | at the provincial level with aggregated
data being entered from quarterly district paper reports
and Phase Il at the district level where individual patient
information is entered. Phase | was implemented by all
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63 provinces in 2010; Phase Il coverage is expected
nationwide by 2015.

The objectives of this report are to assess case
notification rates of all TB and new smear-positive
TB cases over time and to provide a summary by
age, sex and treatment outcomes in Viet Nam from
2007 to 2012.

METHODS

This descriptive study used TB surveillance data routinely
collected by NTP from 2007 to 2012, disaggregated by
age and sex, as well as treatment outcome reports from
aggregate district-level reports entered into VTIMES.

Data were exported to EpiData and analysed using
Excel and EpiData (Version 2.2, http://www.epidata.
dk). Differences in proportions were assessed using the
chi-square test, and differences in case notification rates
were assessed using poison regression testing. Point
estimates are shown with 95% confidence intervals (CI)
for proportions.

The TB patient categories followed those described
in the Revised international definitions in tuberculosis
control,* and the positivity rate of presumptive TB cases
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Figure 1. Number of presumptive TB patients examined by sputum microscopy; number of sputum smear-positive
cases detected and positivity rate,* Viet Nam, 2007-2012
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screened by microscopy.

was the number of sputum-positive cases divided by
the total number of presumptive TB cases screened by
MiCroscopy.

RESULTS

TB cases

Between 2007 and 2012, a total of 4 243 630
presumptive TB cases were examined by sputum
smear microscopy, with 368 594 (8.7%) being
smear-positive. The number screened increased from
666 947in 2007 to 768 449 in 2012, with the positivity
rate significantly decreased from 9.4% in 2007 to 7.8%
in 2012 (P < 0.001, Figure 1).

There were 598 877 TB cases (all forms) notified:
313 225 (52.3%) were new smear-positive, 120 769
(20.2%) were smear-negative, 115 450 (19.3%)
were extrapulmonary, and 49 433 (8.3%) were cases
previously treated. The proportion of new smear-positive
cases decreased from 55.4% in 2007 to 49.1% in
2012 (P < 0.001); in contrast, the proportion of
previously treated cases increased from 7.8% in 2007 to
8.7% in 2012 (P < 0.001), and the proportion of new
smear-negative cases increased from 17.8% in 2007
to 22.4% in 2012 (P < 0.001, Figure 2). While the
annual case notification rate of TB (all forms) remained
stable over the study period (range 114 to 117 per
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Positivity rate: the number of sputum smear-positive cases divided by the total number of presumptive tuberculosis cases

100 000 population, P = 0.749), the case notification
rate of new smear-positive TB cases significantly declined,
from 65 to 57 per 100 000 population between 2007
and 2012, respectively (P < 0.001, Figure 3).

New smear-positive cases

The average annual case notification rate of new
smear-positive TB cases for the period 2007 to 2012
was 60.4 per 100 000 population (95% Cl: 60.2-60.6).
Age-specific case notification rates increased with
increasing age group, from 0.5 per 100 000 population
(95% Cl: 0.5-0.6) for the 0-14 year age group to 162.9
per 100 000 population (95% Cl: 161.6-164.2) for
those aged 65 years and above (Table 1).

There was a significant decline in the
smear-positive notification rate between 2007 and 2012
for all age groups (p < 0.05 for all). Sex-specific average
annual case notification rates also declined between
2007 to 2012 for both males and females in each of the
five age groups except for males aged 0-14 and females
aged 15-24 (P = 0.324 and P = 0.353, respectively).
In contrast, there was a significant increase in the
smear-positive notification rate of female aged 0-14
(P < 0.001, Figure 4).

The total male-to-female ratio of new smear-positive
TB cases increased from 2.85 in 2007 to 3.02 in 2012.
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Figure 2. Proportion of TB cases (all forms) by case classification and year, Viet Nam, 2007-2012

100% -

80% -
17.8

60% | [

Per cent

40%

20% -

0% -

2007

2008

2009

9.7

al

2010
Year

» Smear-negative

= Previously treated

= NSP

2011 2012 Total

EPTB, extrapulmonary tuberculosis; NSP, new smear-positive tuberculosis.

Figure 3. Case notification rate of TB (all forms) and
new smear-positive TB cases per 100 000
population, Viet Nam, 2007-2012
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An observation: over the study period, age group-specific
male-to-female ratios seemed to increase for the four age
groups 35-44, 45-54, 55-64 and 65 year and above
age groups, otherwise this ratios seemed to be constant
or decreasing (Table 2).

The 2012 case notification rate of new
smear-positive TB by province showed that rates are
generally higher in the southern provinces compared
with the northern provinces (Figure 5).

Although the number of children with
smear-positive TB increased from 84 in 2008 to
142 cases in 2012, the proportion of children aged
0-14 among new smear-positive TB cases was low
(0.2%) during the period 2007 to 2012.

Table 1. Average annual case notification rate of new smear-positive TB cases by sex and age group, Viet Nam,

2007-2012
Total Male Female
A%ie%rrg;m Eg:igggtégg 95%_confidence ';::ng%gg 95%'confidence l;grtigggt(i)gg 95%.confidence
population interval population interval population interval
0-14 0.5 0.5 0.6 0.5 0.4 0.5 0.6 0.5 0.6
15-24 324 321 32.8 40.2 39.7 40.8 24.4 23.9 24.8
25-34 67.3 66.8 67.9 101.2 100.2 102.2 34.0 335 34.6
35-44 75.0 74.4 75.6 123.6 122.5 124.7 26.8 26.2 27.3
45-54 97.6 96.9 98.4 165.0 163.6 166.5 34.9 34.2 8515
55-64 133.7 1325 134.9 218.9 216.6 221.3 61.4 60.3 62.6
65 and above 162.9 161.6 164.2 260.3 257.7 263.0 97.9 96.6 99.3
Total 60.4 60.2 60.6 90.7 90.3 91.1 30.8 30.5 31.0
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Figure 4. Case notification rate of new smear-positive TB cases by sex, age group

and year, Viet Nam,
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* P-value for all age groups was < 0.05, except for the male 0-14 age group (p = 0.324) and the female 15-24 age group (p = 0.353).

Treatment outcome of new smear-positive cases

The cure rate of new smear-positive cases was
maintained at high levels (above 85%) for all years in
the study period; although this increased slightly from
89.8% in 2007 to 91.1% in 2012, the difference

was not statistically significant (P = 0.089, Figure 6).

The average annual cure rate for six years was 90.3%.

The six-year annual averages for the other treatment
outcomes were: treatment completed at 2.0%, death at
3.0%, treatment failure at 1.1%, treatment after default
at 1.7% and transferred out at 1.9%.

Table 2. Male-to-female ratio of new smear-positive TB cases by age group and year, Viet Nam, 2007-2012

Age group (years) 2007 2008 2009 2010 2011 2012 Total
0-14 0.8 0.7 0.8 1.0 0.9 0.6 0.8

15-24 1.8 1.6 1.6 1.7 1.6 1.6 1.6
25-34 3.2 3.1 3.0 29 29 2.7 3.0
35-44 4.4 4.6 4.6 4.7 4.7 4.8 4.6
45-54 4.3 4.6 4.6 4.9 5.0 583 4.7
55-64 3.2 3.8 15 3.7 3.8 389 3.6

65 and above 25 2.6 2.7 2.6 2.8 2.6 2.7
Total 2.9 2.9 2.9 3.0 3.1 3.0 3.0
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Figure 5. Case notification rates of new smear-positive TB cases by province, Viet Nam, 2012
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DISCUSSION

The data from the NTP in Viet Nam showed a stable
case notification rate of all forms of TB for the years
2007 to 2012, ranging from 114 to 117 per
100 000 population, yet a significant decrease for new
smear-positive TB cases, dropping from 65 to 57 per
100 000 population from 2007 to 2012, respectively.
Whether this decrease in the new smear-positive case
notification rate reflects an actual decrease in infectious
cases of TB is an important programmatic question.
The number of presumptive TB cases who had a
sputum smear examination increased over the study
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Disclaimer: The boundaries shown and the designations used on this map do not imply the expression of any
opinion whatsoever on the part of the World Health Organization concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. White
lines on maps represent approximate border lines for which there may not yet be full agreement.

period, with the positivity rate significantly decreasing
from 9.4% to 7.8%. During the same period the
Viet Nam NTP focused on improving TB case finding by
engaging private and public facilities outside the NTP;
improving chest X-ray (CXR) availability and quality;
introducing activities to reach presumptive TB cases in
remote areas; and through advocacy, communication
and social mobilization activities. The Viet Nam NTP
also expanded TB activities in prisons, with the number
of TB units in prisons expanding from 24 in 2007 to
51in2012. Inaddition, the quality of sputum examination
has improved each year and the proportion of HIV
coinfection among TB patients was reduced from 8%
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Figure 6. Proportion of new smear-positive TB cases by treatment outcome and year, Viet Nam, 2007-2012

100% -

95% -

90% -

Per cent

85% -

80% -

75%

Transfer-out
Defaulted

Failure

Death

Treatment completed

Cure

2007 2008 2009 2010

Year

in 2007 to 7% in 2012.2 Case reporting has also been
improved by introducing electronic reporting systems.
The latest World Health Organization (WHQ) estimates
for TB (January 2013) also suggest that the burden of
TB in Viet Nam is estimated to decline in incidence by
2.6% per year, and in prevalence and mortality by 4%
and 5% per year, respectively.®

In our study, the smear-positive TB case notification
rates in Viet Nam increased with age; this trend
has also been reported in many other countries.®
The first national tuberculosis prevalence survey in
Viet Nam (2006-2007) also showed a strong and
statistically significant correlation between increasing
age and the prevalence of CXR abnormalities, persistent
productive cough and bacteriologically confirmed TB.®
In our study, more than half of new smear-positive cases
notified in 2012 (54%) were aged 45 years and above.
This is in contrast to the proportion of persons in the
population aged 45 years and above, which was only
28%.7

Demographic changes in population over time
may affect trends in TB notification rates.® Viet Nam
population data have shown an increase in the proportion
of persons aged 45 and above from 25% in 2007 to
28% in 2012.7 This increase in the older population
may cause a lower-than-expected decline in the overall
case notification rates of TB as older people have higher
TB notification rates, and younger persons have lower
TB notification rates but make up a smaller proportion
of the population.
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To control for this demographic factor, we also
analysed the notification rates of new smear-positive
TB by age group over time. There was a significant
decline in the smear-positive notification rate between
2007 and 2012 for all age groups except for males aged
0-14 years and females aged 15-24 years. This finding
differs from that observed for notified cases in the period
1997 to 2004, when TB notification decreased in all
age groups except among young men in the 15-35 year
age group.’®

In this study, the proportion of children among new
smear-positive TB cases was less than the estimated
proportion of TB in children in low-income countries.®
This low proportion may be due to there being less
smear-positive TB occurring in children or because of
underreporting of childhood TB to the NTP. As a result of
this, since 2012, the NTP has been intensifying efforts
to diagnose and notify childhood TB by strengthening
TB case finding and screening of children in close contact
with an adult TB case.

We observed that the male-to-female ratio in
notified smear-positive cases increased from 2.85:1
in 2007 to 3.02:1 in 2012. This ratio is much higher
than the male-to-female ratio among notified new
smear-positive cases in the 22 high-burden countries
(1.9:1), in the WHO Western Pacific Region (2.4:1)
and worldwide (1.9:1).? The 2006 to 2007 national
TB prevalence survey in Viet Nam reported a male-
to-female ratio of 4.8:1 for new smear-positive cases
and 4.6:1 in bacteriologically confirmed TB.® These

www.wpro.who.int/wpsar
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data support the hypothesis that the difference in TB
notification rates in males and females in Viet Nam
reflects a true difference in disease occurrence rather
than a difference in access to diagnosis and treatment
as previous studies have suggested.!! The higher male-
to-female ratio in the prevalence survey compared to the
notification data suggests lower case detection in males
compared with females. A possible explanation for this
preponderance of males might be the large difference
in the proportion of men and women who smoke.'? In
2008, WHO reported that in Viet Nam, 2% of women
are current smokers compared to 44% of men, and 34%
of men smoke daily.!® Other possible explanations for
the high male-to-female ratio may be the higher HIV
prevalence among males compared to females'# and
higher alcohol consumption among men.*3 More research
to investigate potential differences in the epidemiology
of TB between males and females is needed as well as
improved case finding among men.

This analysis was based on notification data
reported to VITIMES. For the results to truly reflect
the TB epidemiology in Viet Nam, they are dependent
on not only the quality of the surveillance system but
also the capacity of the NTP to detect and treat all TB
cases in the community. The TB surveillance system in
Viet Nam has been assessed as a well-functioning
system with many strengths but also several gaps.®
First, the Viet Nam NTP does not yet collect information
on sex and age for all TB cases; this is currently only
available for new smear-positive TB cases. Second, not
all care providers in the public and private sectors report
to the NTPR resulting in notification gaps, including for
childhood TB, which suggests an underreporting of
cases. Third, as VITIMES is not yet implemented in all
districts providing individual case-based data, our data
analysis was based on aggregated reports from district
levels which restrict analysis. The TB information system
should be further strengthened to improve data quality
and coverage in non-NTP facilities.

Despite these limitations, this report has shown
an increase in TB testing in Viet Nam coupled with a
decrease in notification of new smear-positive cases
between 2007 and 2012. The case notification rate of
smear-positive TB increased significantly with age, and
a male-to-female ratio lower than the 2007 prevalence
survey suggests lower case detection in males compared
with females. These results suggest that the NTP
activities to increase case detection have been effective,
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although further research is required to increase case
detection among young males and children.
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