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Background: HIV-infected persons with latent tuberculosis (TB)
infection have a risk of developing active TB 20-37 times that of
HIV-negative persons. Studies in Taiwan shows that HIV-infected
persons have an increased risk of developing active TB 9.6-30.2 times
that of the general population. Treatment of latent TB infection is a
cornerstone strategy to elimination of TB.

Aim: This study aims to investigate the epidemiology of latent TB
infection in HIV-infected persons, including the prevalence.
Counselling and treatment of latent TB infection will be offered to those
with positive interferon gamma release assay (IGRA), to reduce the risk
of incident active TB in this high risk group and thereby reduce the
incidence of TB in Taiwan. Follow up of both IGRA positive and
negative persons will allow evaluation of the benefit of treatment.
Associated adverse events of preventive treatment will be monitored.
This study will establish a care model for targeted screening and
treatment of latent TB infection in HIV-infected persons, which will
provide evidence for implementation of future policies.

Method: This prospective, one year, cohort study enrolled HIV-infected
adult patients, aged >= 20 years old, at one medical center.
QuantiFERON-TB Gold in-tube test (Cellestis Ltd) was used to screen
for latent TB infection. A questionnaire was administered to collect
basic demographic data, recent laboratory data including CD4 cell
count, HIV viral load and associated risk factors for TB. Those testing

IGRA positive was referred to an infectious disease clinic for



counseling and evaluation for treatment of latent TB infection. Those
who agreed to receive treatment was given either 9 months of isoniazid
at a dose of 300mg daily (9H) or once weekly isoniazid plus rifapentine
for 12 weeks (3HP), after active TB has been excluded by chest X-ray
and clinical symptoms. HIV case managers monitored the patient daily
(9H) or weekly (3HP) to ensure adherence to treatment and monitor
side effects. Patient was followed up at clinic every 2 weeks for the first
2 months, and monthly thereafter, where side effects and liver enzymes
will be monitored.

Results: We enrolled 212 HIV-infected patients for screening, with 205
men (96.7%) and 7 women (3.3%), with mean age of 36.6 years, SD
10.8 years (range 19-69 years). The main HIV risk factor was
men-who-had-sex-with-men (MSM)(186, 87.7%), heterosexual (19,
9.0%) and intravenous drug user (7, 3.3%). QuantiFERON-TB Gold
In-Tube (QGIT) was positive in 13 (6.1%, 95% confidence interval (CI):
3.3-10.3%), and indeterminate in 10 (4.7%, 95% CI: 2.3-8.5%). Of the
13 patients with positive QGIT testing, none had active TB. Six patients
received treatment for latent TB infection. Treatment regimen was 9
months of isoniazid (9H) in 4 patients and 3 months of isoniazid and
rifapentine (3HP) in 2 patients. None of the patients developed adverse
events while on treatment, and none developed active TB during follow
up.

Conclusions: Targeted testing and treatment of latent TB infection in
high risk groups, such as HIV-infected persons, is a cornerstone strategy
for control of TB. QuantiFERON-TB Gold in-tube test showed low

sensitivity in HIV-infected patients. Further studies using newer



methods should be evaluated. Establishment of a care model for

treatment will facilitate future policy decisions and implementation.

keywords : latent tuberculosis infection, AIDS, HIV, interferon gamma

release assay, preventive treatment
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Fig 1. Distribution of age in HIV-infected patients who screened for

latent TB infection using QuantiFERON-TB Gold In Tube test (N=212).
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2. R

Rationale: Patients with renal failure or kidney transplantation are
immunocompromised and risky for tuberculosis. In the past, there is
lacking of investigation for latent tuberculosis infection (LTBI) before
and after renal transplantation, which is an important data for TB
prevention strategy. Therefore, we prospectively conducted the present
study with a LTBI screening and serial follow-up using
interferon-gamma releasing assay (IGRA) in patients preparing for renal
transplant. For those with LTBI, we suggested them receiving

prevention therapy before transplantation.

Methods: Patients with renal failure waiting for Kkidney
transplantation or status post the transplantation were screened from
January 2017 to October 2017 under approval of institutional review
board. QuantiFERON-TB Gold In-tube (QFT-GIT) method was used to
define the status of LTBI. For those with LTBI, we referred them to

expert’s clinic for further LTBI treatment.

Results: During the period, we enrolled 78 cases including 44
waiting for kidney transplantation and 34 with status post the
transplantation. Together with the enrolled cased during 2014-2016, we
analyzed 245 cases waiting for kidney transplantation and 72 with status
post the transplantation. In comparing transplantation waiting group,
received transplantation group were age comparable but had less male
proportion, less airway symptoms and higher proportion of prior TB

history and hemoglobin level. Of 39 patients with positive QFT-GIT
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report, 24 (10%) in waiting transplantation group whereas 15 (21%) in
received transplantation group. The positive rate of QFT-GIT is
statistically significant higher in the later group. In regard to IGRA
group with positive QFT-GIT results, prevention therapy was given for
25 cases including 9H in 18 and 3HP in 9. There were 5 drop out
including one with sever hepatitis in 9H treatment and one with severe

vomiting in 3HP group.

Conclusion: In Taiwan, positive rate for LTBI was around 10% in
patients waiting kidney transplantation, which was lower than those
received  kidney transplantation (21%). Therefore, kidney
transplantation is high risk for TB, either getting LTBI or reactivation,
and requires a bundle of TB protection. A cautious issue in Taiwan is
adverse effect of prevention therapy. A pilot study of 25 cases here
shows only one case of severe hepatitis in 9H treatment and one of
severe vomiting in 3HP treatment. However, the conclusion of adverse

effect from preventive therapy requires to future large-scale study.

Key words: latent tuberculosis infection, interferon-gamma release

assay, long-term dialysis, chronic kidney disease, kidney transplantation
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A. Shake the three tubes
B. Collect 1mL of blood into Nil, Antigen and Mitogen

tubes.
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C. Incubate tubes at 37°C, 16~24 hours.

D. Centrifuge tubes for 15 minutes.

E. Harvested plasma is stable refrigerated for 4 weeks.

F. Add conjugate, plasma samples, and standards to
ELISA.

G. Incubate for 120 minutes at room temperature.

H.Wash and add substrate.

I. Read absorbance after 30 minutes.

J. Software calculates results.
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8. 2

% 1. Baseline clinical characteristics of enrolled dialysis patients or those received
renal transplant

Kidney Tx-planned group S/P Kidney Tx p value*

Characteristics

(n=245) group (n=72)
Age, year 47.7 (13.0) 48.7 (17.0) 0.572
Male sex 144 (59%) 32 (44%) 0.031
BMI 23.4 (4.4) 23.8 (4.1) 0.482
Current smoker 24 (10%) 3 (4%) 0.132
Dialysis age, year 4.8 (5.5) 4.9 (4.2 0.990
Dialysis mode, HD 145 (60%) -
Diabetes mellitus 36 (15%) 5 (7%) 0.085
Prior TB history 5 (2%) 5 (7%) 0.036
TB exposure history 15 (6%) 2(3%) 0.292
Any radiological

71 (29%) 22 (31%) 0.812

lesion

BCG scar, absence 8 (4%) 3 (4%) 0.849
Airway symptoms” 77 (31%) 14 (19%) 0.048
Hemoglobin, g/dL 10.9 (1.9) 12.9 (2.3) <0.001
QFT-GIT, positive 24 (10%) 15 (21%) 0.012

Abbreviation: BCG, Bacillus Calmette—Guérin vaccine; BMI, body mass index; HD,
hemodialysis; QFT-GIT, quantiFERON-TB Gold In-tube; S/P, status post; TB, tuberculosis;
Tx, transplant

Data were number (%) or mean (standard deviation)

* Statistical significance between kidney transplant planned group and S/P transplant group.
“means the dialysis duration before kidney transplant.

YIndicated chronic cough and shortness of breath.
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% 2 . Multivariate logistic regression for LTBI diagnosed by QFT-GIT

Multivariate
Characteristics
p value OR (95% C.1.)

Age, per 1 year increment 0.280

Gender, male vs. female 0.463

Diabetes mellitus, presence vs. absence 0.731

Prior TB history, presence vs. absence 0.003 8.341 (2.065-33.693)
Hemaoglobin, per 1 g/dL increment 0.983

Chronic respiratory symptoms 0.526

Kidney transplant, received 0.039 2.185 (1.042 — 4.584)

] 1. The results of QuantiFERON-TB Gold In-tube

B R Ak MR
p = 0.003

90 84.0
80
70
60
50
40
30

20
10 6.0

p =0.012

%

10.0

StEEBHEE EHdEA

M Indeterminate MW Negative M Positive
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Background: The recent WHO guideline on the management of latent
tuberculosis (TB) infection in low incidence settings suggested several high risk
groups as the targets for latent TB screening and preventive therapy. However,
the low prevalence of these indicators makes it difficult to have a significant
impact on the TB epidemic. To assist expansion of the latent TB screening and
treatment program, we developed a prediction model for incident TB using
information of multiple TB risk factors.

Methods: The database from National Health Interview Survey (NHIS) was
used along with the National Health Insurance database and the TB registration
dataset in Taiwan. The number of participants included in the analysis was

45,230 (No. of TB cases: 234). We randomly split the data into training set and

validation set. Poisson regression model was conducted in the training set to
calculate the incidence rate ratio of TB risk factors. Final model was selected
using backward method based on Akaike information criterion. Area under ROC
curve (AUC) and Calibration of the model were performed in the validation set
to evaluate the model performance.

Results: Risk factors in the finally selected model included gender, age,
smoking, alcohol use, crowding, low-income, body mass index, chronic
obstructive pulmonary disease, diabetes mellitus, chronic kidney disease, and

the calendar year. AUC of the selected model in validation dataset was 0.72-0.77;

calibration showed that the predicted incidence rate and observed incidence rate

were positively correlated. In 2015, 0.4% of the population had a predicted

incidence rate higher than 400/100,000 per year. The majority of high risk group
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were male and 60 % were more than 80 years old.

Conclusion: The information could help the public health intervention program
to target the high-risk group for a latent TB screening and preventive treatment.
Further empirical studies and cost-effectiveness analyses are needed to guide
policy making on the most effective and feasible way of screening and treating

for latent TB infection the general population.

Key words: Tuberculosis, isoniazid preventive therapy, prediction model
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Tablel. Baseline characteristics of participants in NHIS.
Numbers are count (%) unless otherwise specified.

N=45,230 (%)

Age in years
20-39
40-59
60-79
80+
Female
BMI, kg/m?, mean (SD)
Education
College and above
High school
Junior high school and below
Marital status
Married/Cohabit
Single
Widow/Divorce/Separation
Employed
Low income
Crowding
Smoking

Alcohol use

Diabetes mellitus

Chronic obstructive pulmonary disease

Chronic kidney disease

20.176 (44.6)
17.317 (38.3)
6842 (15.1)
895 (2.0)

22726 (50.3)
23.6 (5.9)

13.631 (30.1)
20,593 (45.5)

11,006 (24.3)

30,974 (68.5)
10,615 (23.5)

3.641 (8.1)

29.228 (64.6)
9.927 (22.0)
3.349 (7.4)
11,084 (24.5)
6.327 (14.0)
2.663 (5.9)
196 (0.43)
647 (1.43)

*Employed: Currently employed

Low income: Household income lower than 30,000 NTD in the past one year

Crowding : More than 7 people living together in one house

Smoking: Has smoked an accumulated lifetime total of more than 5 standard packs and has
smoked within the last month

Alcohol use: Has consumed alcohol at least once per week
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Table 2. Coefficients and Incidence Rate Ratio (IRR) of predictors in
selected model.

Beta Incidence Rate
Coefficient Ratio (IRR)

Male 0.58 1.8 (1.1,2.8)
Smoke 0.47 1.6 (1.0, 2.5)
Alcohol 1.00 2.7(18,42)
40=<Age<60 0.48 1.6 (0.9, 2.9)
60=<Age<80 2.16 8.7 (5.2, 14.5)
Age>=80 3.08 21.8 (10.4, 45.5)
Diabetes mellitus 0.51 1.7 (1.0, 2.9)
Body mass index -0.12 0.9 (0.9, 0.9)
Chronic kidney disease 1.57 48 (1.5,15.7)
Chronic obstructive pulmonary disease  0.67 20(09,4.1)
Year* -238.27 0.0 (0.0, 0.0)

*Natural log of survey year
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Table 3. Characteristics of high risk group in the total population (N=45230). Numbers
are count (%) unless otherwise specified.

*R>400/100,000 IR>300/100,000 IR>200/100,000
N=935 N=187 N=477
Female 9 (9.5%) 16 (8.6%) 43 (9.0%)
Age
20-59 0 (0%) 0 (0%) 2 (0.4%)
60-79 38 (40%) 16 (8.6%) 284 (59.5%)
80+ 57 (60%) 171 (91.4%) 191 (40.0%)
BMI, kg/m?, mean (sd) 20.3 (3.0) 204 (2.9) 20.9 (2.7)
Follow-up year, mean(sd) 5.1 (3.4) 54 (35) 5.8 (3.5)
Low-income 44 (46.3%) 88 (47.1%) 244 (51.2%)
Crowding 4 (4.2%) 28 (15.0%) 31 (6.5%)
Smoking 40 (42.1%) 01 (48.7%) 262 (54.9%)
Alcohol 52 (54.7%) 103 (55.1%) 268 (56.2%)

Diabetes mellitus

Chronic kidney disease

Chronic obstructive
pulmonary disease

35 (36.8%)
35 (36.8%)

36 (37.9%)

64 (34.2%)
48 (25.7%)

59 (31.6%)

130 (27.3%)
74 (15.5%)

104 (21.8%)

*Predicted incidence rate (IR) in 2015
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N: 20855

2001 Survey 2005 Survey

N: 20826

Total: 62369

2009 Survey
N: 20688

A

Age<20: 8877

Prevalent TB: 147
Date wrong: 142

A

A

Covariate missing: 7973

Total: 45230 (234 TB cases)

/\

Training set Testing set
(n= 22614, TB: 116) (n=22616, TB: 118)

Figure 1. Flow diagram of inclusion and exclusion of study participants.
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Figure 2. Time dependent ROC curve of selected prediction model and the prediction
model including all predictors in validation dataset.
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Figure 3. Calibration plot in validation dataset.
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