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A. Adult Tuberculin Reactivity and BCG
Vaccination: A Community-based Screening
Project for TB with Tuberculin Test in Malin and
Yuri, Keelung, Taiwan

A community-based TST survey was incorporated
into KCIS in Malin and Yuri. We invited those adults
older then 18 years old for TST. Structured
questionnaires were used for collecting information
including age, sex, occupation, transportation, BCG
vaccination history, TB history, TB contact history



and TB family history etc. Clinical TB information
came from TB registration system. The Mantoux test,
with 1TU RT23, was conducted by a well-trained
public nurse of TPCDCB who has been trained by
direction of the Bureau. The nurse was also
responsible for inspecting the BCG scar imprinted on
the arm of each TST recipient. Approximately 2-3
well-trained public nurses read the indurations 48-72
hours after the test by the palpation method. Chest X
ray were read by one specialist of chest medicine in
TPCDCB, recorded according to the TPCDCB
guideline.

The effect of BCG vaccination on TST induration is
contingent on three major factors, the age when
vaccination, the time since vaccination, and the
probability of TB infection. The interaction of BCG
vaccination and TB infection could result in
overestimation of the BCG effect on TST induration.
Thanks to lacking BCG vaccination registration in
early 1950s-1970s, the age when vaccination be
approximately estimated by the BCG vaccine policy.
The time since vaccination was then determined.
Historical data of annual risk of infection (ARI)
demonstrated that the probability of TB infection of
each age group was approximately linear by age.

Based on above observations and assumptions, a
time-dependent proportional hazard model ( Cox
regression model ) is applied to estimate the BCG
effect. The model also included related risk factors to
quantify their effects on tuberculin reactivity after
taking the BCG-vaccination-interference into
account.

The frequency distribution of induration sizes
showed a pattern of low frequency of atypical
mycobacterial cross-reactivity, with a clear mode and
anti-mode. Two convergent points ( at 10mm and 15
mm ) were found on plotted curves of cumulative
proportion of induration size by age group. Taking
10mm as the cut-off point for TST positivity is
therefore justified. The total positive rate of TST was
around 50%. The highest rate (61.9%) occurred in
50-60 years old age group, the lowest (26.7%) in
80-90. Induration size = 15mm might be a
characteristic of other kind, which would be revealed
in the Cox model.

The interaction of BCG vaccination and TB infection
on TST reactivity decreases with age. For the
twenties age group, BCG vaccination confers twice

(OR=2.11) the probability of TST positivity for the
TB infected as those not vaccinated. The numbers for
the thirties and the sixties were 1.53 and 1.12
respectively. The positive tuberculin reactions in
BCG-vaccinated young adults could not be naively
attributed to the independent false-positive-effects of

BCG.

Contacts with TB cases (OR=1.7) was found to be a
significant independent effects on TB infection Only
1.6% of the population need to be treated or further
investigated when the target group was defined as
being both TB contacts and with induration size
larger then 15mm. These independent -effects
demonstrated the feasibility that even in
median-prevalence  high-BCG-coverage  areas,
combined with the knowledge of risks of TB
infection, under limited resources, TST could still
play a role in targeted active case-detection
strategies.

BCG effects on TST induration might be
over-estimated. In high BCG- vaccination-overage
areas, TST could still be used to measure TB
infection. Targeting risk groups for preventive
therapy or further investigations need the knowledge
of risk factors of TB infection. Community-based
TST survey could identify some risks. However,
other studies of TB transmission modes, for example,
DNA fingerprinting studies, should be encouraged to
help reveal more comprehensively the risks of TB
transmission.

B. Epidemiological investigation of transmission
mode of TB using RFLP analysis: Re-infection or
reactivation

This study used RFLP analysis method to reveal the
relative  contribution of exogenous TB and
endogenous TB in TB epidemics in middle Taiwan.
87 sputum samples were collected from 11
hospitals/clinics in Nanto County, Changhua County,
Taichung City and Taichung County. 79 samples
were eligible for IS-6100 RFLP analysis after
excluding those with double samples. 24 samples
(30.4%) were found in 10 clusters. The size of
clusters ranged from 2 (8 clusters), 3 (1 clusters) to 5
(1 clusters). Among the 11 hospitals/clinics, 6 (54.5%)
presented clustered cases. 60% of the clustered cases
came from different counties/cities. Besides, most of
the clustered cases within the same counties came
from different townships. In Nanto and Taichung
counties, more than one third of the cases were
clustered. The result was in accordance with those of
studies in western countries. Exogenous TB played
an important role in TB epidemics in middle Taiwan.
Most of the clustered cases occurred beyond
household contacts. The empirical studies of other
countries had stressed the importance of social
contacts in TB transmission. The study indicated that
further researches were needed to reveal the social
networks of TB transmission.

C. TB Epidemiology in Taiwan Mountain Areas



Residents living in townships adjacent to mountains
were disadvantaged at level of economic status and
high prevalence of TB may be ascribed to recently
transmitted infection. To make a clear understanding
of transmission mode of TB in these areas the aims of
this study are (1) to make the comparison of
morbidity, mortality and prognosis on Tuberculosis
(TB) between residents living in townships adjacent
to mountains and those in other townships near the
horizon; (2) and to examine whether the incidence of
TB is negatively associated with the distance from
foci of transmission i.e. townships adjacent to
mountains.

Target population consists of subjects residing in
thirty townships adjacent to mountains. Archival data
on incident cases of TB from 1991 to 1997 were
collected from TB Taiwan TB Disease Registry. This
information was linked with Taiwan Mortality
Registry to ascertain deaths. Four areas of foci
transmission in respect of townships adjacent to
mountains were also identified to demarcate three
levels of townships adjacent to foci of transmission,
e.g. <20 Km, 20-40 Km, > 40Km. A variety of
statistical methods were adopted to assess the above
objectives.

Morbidity and mortality of TB in residents in
townships adjacent to mountains are much higher
than those in other townships. A linear relationship of
age-specific curve and the comparison of age
distribution in two distinct groups suggest that
recently infection or infection rather than reactivation
may account for the increase of TB incident cases in
young people. In contrast, reactivation may be
responsible for the increased TB for residents living
in townships near the horizon. The incidence of TB is
inversely related to the distance from foci of
transmission. Approximately 20-32% reduction of
TB cases due to subsidized program on inpatient of
TB. Both findings support the hypothesis that TB
cases in young people are attributed to recently
transmitted infection or re-infection.

The present study demonstrates recent infection or
re-infection accounts for young TB cases. This result
addresses the importance of elucidating transmission
mode of TB between townships adjacent to
mountains and the neighborhood of townships.
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