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ABSTRACT

Objectives

In order to compare tuberculin skin test (TST) with new diagnosis tool,
interferon release assay in diagnosis of latent TB infection (LTBI), we analyzed the
screening results of LTBI in a program of LTBI active diagnosis and treatment for
HIV infected inmates and non HIV infected inmates. The efficacy of LTBI
treatment was evaluated in the second part of the program. Besides, the
relationship between outcome and the process of medical care not adhered to
Taiwan Guidelines for TB Diagnosis and Treatment was analyzed in one of our 4
sub-programs, too. Finally, a two year follow-up cohort study aimed for LTBI
diagnosis and treatment for children contacts of infectious TB cases was conducted
in one of our 4 sub-programs.

Methods

Two out of our 4 sub- programs were 3 year projects. They provided both
traditional TST and newly developed interferon gamma release assay to inmates
and HIV cases for active screen and treatment of LTBI. The result could provide
the information of LTBI diagnosis and treatment in high risk groups. It was very
different from the other programs that providing only screening for families of
confirmed cases without LTBI treatment. With the results, our policy could catch
up with the TB control programs in developed countries, and also obtain enough
safety data to determine how we can do our campaign of active screen and LTBI
treatment in the future. One out of our 4 sub- programs was a two year program. A
retrospective study to evaluate the variability of physician clinical practice

regarding the TB treatment guidelines was conducted in an urban city and an urban
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county in Northern Taiwan. The cause for physicians not to adhere to treatment
guidelines and the outcome of re-registration TB cases, diagnosis delimma cases,
confirmed cases and cases excluded TB diagnosis were analyzed. The fourth
asub-program was a two year program, too. We enrolled contacts with tuberculosis
who were aged younger than 13 years registered for contact investigation and
completed at least the first TST tests between April 2008 and Sep 2009 to
understand the relationship between the size of TST in contact children and
bacteriology evidence of index cases, the 12 month prognosis of contact children

with positive TST, and the frequency of adverse reactions during LTBI treatment.

Results

Sub-program 1

The positivity rate of LTBI was 23% for 2384 non-HIV inmates. If the
coverage rate of BCG for population aged younger than 60 years distributed as that
in our project, up to 80% of them would had been diagnosed as LTBI if only with
TST, not together with QFT-IT. If we choose to use 10mm as cutoff point for TST
screening as the first step of screening, 18% of the population will not have to
receive QFT-IT. The budget could be saved and only 5% of positive QFT-IT will
be mis-diagnosed as negative. The TB questionnaire for prison entrance has been
launched for one year. We found that the relative risk to develop TB disease within
3 months after prison entrance was 13.42 times (3.628-49.8) for those with

BMI<20 than those with BMI>=20, P=0.0004 (Fisher’s Exact). The overall relative
risk for developing TB disease after prison entrance was 7.77 times (2.93-20.65) >
P=0.00015 (Fisher’s Exact). A total of 394 inmates started LTBI treatment and

81.5% completed it. The treatment itself was relatively safe. Development of
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hepatitis was observed in 25 inmates during the treatment, solely in INH treatment
arm, not in RMP arm (P=0.0000177, Fisher’s Exact test). The completion rate of
treatment in INH treatment arm therefore dropped sharply after 3 months

compared to RMP arm. The difference of completion rate between two treatment

arms was statically significant (RR=0.89 ,0.81~0.99 > p=0.02). Therefore, the

completion rate was significantly higher for 4 months of RMP compared to 6
months of INH. Unwillingness and out of prison were two important factors that
influencing completion rates other than adverse reactions of treatment of LTBI.
These 2 factors distributed equally in two treatment arms. In INH treatment arm,
25.5% (12/47) of the C carriers could not complete the treatment, the relative risk
was 3.09 (3.09, 1.46-6.52, P=0.0023) compared to non chronic hepatitis carriers
(8.3%, 11/133). This was also observed for those who developed hepatitis with
GPT value >=3 times, 5 times of normal values during treatment in C carriers
compared to non carriers. However, this phenomenon was not observed in B
carriers compared to non carriers. By now, there was zero case reported to be
newly developed TB case in either treatment or non treatment groups for double
positive or single positive results. We’ll follow the cohort until the end of next
year.

Sub-program 2

During the two-year periods from 2007 to 2008, there were a total of 280
cases identified from the TB case discussion committee. The mean age of study
populations was 60.7 years old of whom more that half of them were older than 65
years. The gender ratio of male to female was 2 to 1. The majority of patients were
treated by chest physicians and followed up at the referral medical centers. The

crude mortality of these patients was 13.6%, much higher than the general
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population acquiring TB infections. We conducted a multiple logistic regression
analysis with the patient survival and completeness of TB treatment, respectively,
as the main outcomes in two models. The major independent variables in the
models were age, gender, the conclusion of TB case discussion committee, time
elapse between the disease diagnosis and case discussion in the committee. The
results show that age was a strong predictor for patient survival. The more time
delayed for case discussion in the committee the more possible that patient had a
poor prognosis. Of note, if the treatment courses of the patients did not fulfill TB

treatment guidelines, the patients would have a 2.5 folds chance of mortality than

those fullilled.

Sub-program 3

A total of 782 subjects were enrolled. The mean age was 35.9 years (range
21.4-65.0) and 87% were males. There were 730 (93.3%) enrollees had valid TST
results and the positive rate was 26.3%. Seven hundred and eighty two
HIV-infected individuals received T-SPOT.TB tests, 66(8.4%) had indeterminate
results, the positive rate is 13.6%. There were 69 participants both tests were
positive and the overall double positivity rate is 9.5%. The kappa statistic of the
two tests is 0.35 and the agreement is around median only. We therefore explored
the data by stratification by CD4 cell count into 4 groups: <200, 200-349, 350-499,
and = 500 cells /mm’. The proportion of positive TST, T-SPOT.TB and double
positive tests were significantly related to increased CD4 number. The proportion
of positive T-SPOT.TB and double positive rate was significantly related to

increased age, but TST didn’t show the same correlation. The major HIV
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transmission risk category is, man who had sex with man(45.8%), high risk
heterosexual contacts(9.3%) and injecting drug use (44.9%). The LTBI rate was
highest among IDU population then other different transmission categories. Stay in
prison over 6 months is a predictor to have higher LTBI rate. Among 69 double
positive and 123 TST-positive participants, a total of 76 HIV-infected individuals
started LTBI treatment, included 42(61%) double positive patients and 34(28%)
TST - positive patients. There were 11 patients (13 times) interrupt isoniazid
therapy due to side effect, but only one patient stopped the therapy permanently
due to abnormal liver function. There were three other patients stopped the therapy
permanently due to one incidental death and two loss follow up. Coinfected with
hepatitis B don’t result in significant proportion of abnormal liver function among
patients received IPT, but coinfected with hepatitis C do result in significant
difference.

Sub-program 4

TST with cutoff point of 10mm was associated significantly with contagious
condition of index cases, stratified by smear, culture or involvement of chest
radiography. 4917 children had index cases with contagious TB. Positive TST was
noted in 28% of them in the first TST and 62.6% of them received LTBI treatment.
The treatment rate was significantly improved compared to the previous survey
(56%, p=0.004). Still, 37% of them did not receive treatment. Among those with
initial negative TST, 52% received 2™ TST. The test rate was significantly
improved compared to the previous survey (18%, p<0.0001). Conversion was
noted in 24.4% but still 29% of those who were converted did not receive
treatment. Only one child developed clinical symptomatic hepatitis during LTBI

treatment, and the incidence rate was 0.6/1000. The episode occurred around 6
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month of treatment and the child recovered after discontinuation of treatment. For
children with positive TST, the incidence of TB was around 1367~1562/100000
person. Around 38-44% of new TB cases could be prevented among contacts if

LTBI treatment or prophylaxis could be provided in time.

Conclusion

With integrated entry chest radiography screen and fully implemented

infection control procedure in prison » LTBI diagnosis and treatment in non-HIV

inmates using TST & QFT-IT is practicable. Using TST with 10 mm cutoff point
chosen as the first step of screening and then QFT-IT may reduce the expense of
screening and provided proper treatment for LTBI patients. As for safety and
completion rate of LTBI treatment, safety was not an issue in either INH or RMP
treatment arm, but completion rate was significantly better in RMP arm than INH.
This was mainly due to higher proportion of patients received INH developed
hepatitis than those received RMP. Unwillingness and out of prison were two main
factors influencing completion rate other than adverse reactions of treatment of
LTBI. Using TST and T-SPOT.TB test to diagnose LTBI in HIV-infected
individuals each has advantages and disadvantages. We should design appropriate
LTBI screening procedure based on the agreement results of the two tests and the
risk of TB in different populations. In order to achieve best cost-effectiveness and
prevent new TB cases occurrence. For example, use parallel testing for high risk
for TB development patients, then use serial testing for others to reduce the
screening budget. The preliminary result about safety and completion rate of IPT in
HIV-infected patients is good. But patients coinfected with hepatitis C was

recommend for more frequent liver function follow up. The followings to improve
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the quality of TB patient management were suggested: 1)The importance of
timely case identification in terms of not adhere to the TB treatment guidelines
from the personnels responsible for the case surveillance. 2) How to improve the
effectiveness of TB case discussion committee, 3)The importance of physician
continued medical education to solidify the content of TB treatment guidelines into
the clinical practice. The size of TST in contact children and bacteriology evidence
of index cases were associated strongly. Interim analysis revealed that the risk of
developing TB disease could be lowered by LTBI treatment, and treatment itself
was safe in this preliminary report. For further promotion of policy, 4 strategies
were recommended: More communication with opinion leaders in academic
societies, strengthening of partnerships between public health and cooperative
physicians, broadcasting more towards general populations, for children who did
not complete contact investigation in time, parents would be regulated by law in

order to protect the well being of children.

Keywords : contact investigation, children, inmate, Tuberculosis, physician clinical

practice, treatment guideline, variability, HIV, latent tuberculosis infection (LTBI),
LTBI screening, LTBI treatment, tuberculin skin test, QFT-IT, T-SPOT.TB
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