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Factors Associated with Treatment Success in
HIV-infected Patients Receiving Standard
Antituberculosis Regimens in Thailand:

A Retrospective Cohort Study

Lakkana Boonyagars MD, MSc!, Kittisak Pholtawornkulchai MD!

' Department of Medicine, Faculty of Medicine, Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand

Objective: To identify the associated factors of tuberculosis (TB) treatment success in HIV/TB co-infected patients receiving
standard antituberculosis regimens.

Materials and Methods: A retrospective cohort study was conducted at Vajira hospital, Navamindradhiraj University,
Thailand between 1 January 2008 and 31 December 2015.

Results: Of the 323 enrolled patients, 250 (77.4%) had treatment success. Independent factors associated with treatment
success were CD4 cell counts above 200 cells/mm? (odds ratio [OR] 2.90, 95% confidence interval [CI] 1.39 - 6.04; p=0.005)
and starting antiretroviral drugs while on a TB treatment course (OR 6.32, 95% CI 3.02 13.22, p<0.001). On the contrary,
hepatitis B virus co-infection (OR 0.37, 95% CI 0.15 - 0.91, p = 0.031) and a positive history of previous opportunistic
infection (OR 0.41, 95% CI1 0.18 - 0.92, p = 0.03) were associated with a lower chance of TB treatment success.

Conclusion: Early initiation of antiretroviral drugs within the TB treatment course increases the chance of treatment success

in HIV/TB co-infected patients.
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Globally, it is estimated that over 36.7 million
people were living with human immunodeficiency virus
(HIV) infection in 2016. The incidence of new HIV cases
is more than 1.8 million people annually". Sub-Saharan
Africa is the most affected region, followed by Asia-
Pacific®. Tuberculosis (TB) is a major opportunistic
infection and is a leading cause of morbidity and
mortality in HIV/AIDS-infected patients nowadays®.
HIV-infected individuals with latent TB are
approximately 20 to 30 times more likely to develop TB
compared to those who are HIV uninfected, at a rate of
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8 to 10% per year®. Therefore, systematic screening
for HIV infection among TB-infected individual is
recommended. Overall, treatment outcomes remain
disappointment for HIV-infected compared to HIV
uninfected TB patients (success rate is 75% and 83%,
respectively). Furthermore, mortality in HIV/TB co-
infected patients is nearly 4 times greater than in TB
patients without HIV®,

In Thailand, it is estimated that there were
440,000 (400,000 to 490,000) adult people living with
HIV in 2015%. The WHO classified Thailand as one of
the 22 countries in the world with the highest TB
burden, with more than 93,000 new cases each year.
Estimated incidence of TB in Thailand is 117,000 people
annually (172 per 100,000 people). Sixteen percent of
TB-infected patient in Thailand also have HIV co-
infection®9.

How to cite this article: Boonyagars L, Pholtawornkulchai K. Factors associated with Treatment Success in HIV-infected
Patients Receiving Standard Antituberculosis Regimens in Thailand: A Retrospective Cohort Study. J Med Assoc Thai

2018;101;Suppl.8: S77-S85.

J Med Assoc Thai | Vol.101 | Suppl.8 | 2018

S77



Recently, Thailand TB profile from WHO was
reported that in people newly diagnosed with TB
without HIV infection, the overall treatment success
rate of TB is nearly 80%, compared to HIV/TB co-
infected patients whose success rate is only 67%'.
The lower success rate of TB treatment in HIV/TB co-
infected patients results mainly from a higher rate of
multiple organ involvement, drug interactions between
anti-TB with antiretroviral therapy [ART] or
opportunistic infection medications, a higher rate of
hepatitis or rash which may lead to regimen
modification!9,

Identifying the factors associated with TB
treatment success in HI V-infected patients is important
because co-infection with HIV significantly complicates
both the management and outcome of TB disease!').
Previous studies show that male sex'?, elderly!*'¥,
the presence of comorbid diseases'*'9, low CD4 cell
count'®' and positive AFB from sputum smear®*-??
are associated with lower success rates of TB treatment.
The majority of these studies have been conducted in
Africa. Compared with Asia, differences in HIV
seroprevalence, rates of primary HIV drug resistance,
and the incidence of drug resistant-TB may have led to
the difference in factors associated with TB treatment
success. Identifying these factors in Asia would help
us to provide better medical care to our patients and
improve the rate of TB treatment success. The objective
of this study was to identify the associated factors of
TB treatment success in HIV/TB co-infected patients.
This will allow healthcare personnel to properly stratify
patient’s risk for closer surveillance and management.

Materials and Methods
Study population

We performed a retrospective study of adults
(age >18 years) with an HIV-1/TB co-infection receiving
standard anti-TB regimens seen at the TB clinic of Vajira
Hospital, Navamindradhiraj University between 1
January 2008 to 31 December 2015. These were
identified using electronic and paper-based medical
records and the TB registry. Vajira Hospital is a 900-
bed university hospital in Bangkok, Thailand. This
hospital has more than 700,000 out-patient visits and
around 30,000 in-patients admitted annually. TB was
diagnosed according to WHO treatment of TB:
Guidelines 4™ edition®. Concisely, a case of TB is
defined as both definite and clinical diagnosis of TB.
Diagnosis of HIV is made by the presence of HIV
antibody in serum using ELISA confirmatory assays.
Patients who had a duration of anti-TB regimens less
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than two months were excluded from the study. Patients
were identified and enrolled consecutively. Total follow-
up time was calculated from the date of initiation of
anti-TB drugs to the date discharged from the TB clinic
with the result of TB treatment outcome. Approval was
provided by the Vajira Institutional Review Board
(COA13/2560).

Treatment protocol and measurements

Routinely, patients with a diagnosis of TB will
be offered screening for HIV infection at the initial TB
clinic attendance; if they test positive for HIV, they will
be counseled and referred to the HIV clinic for further
treatment. ART medications will be initiated by
infectious disease physicians at HIV clinic. The first
follow-up visit is set at two weeks after the initiation of
anti-TB drugs, then visits are monthly to evaluate the
clinical improvement, patient’s adherence to treatment,
and side effects of anti-TB drugs such as rash,
hepatitis, etc. Sputum acid-fast bacilli will be tested at
the second and fifth month to evaluate whether the
patient had treatment failure or not. Chest x-ray will be
performed and evaluated for radiological improvement
before the end of treatment or earlier if it is required by
the physician. Results of physical examination,
microbiological and radiological evaluation will be
recorded in the patient’s medical chart and electronic
database. Standard medications for TB treatment and
recommend dosage consisted of two months of
isoniazid (4 to 8 mg/kg/d, maximum 300 mg/d), rifampicin
(8 to 12 mg/kg/d, maximum 600 mg/d), pyrazinamide (20
to 30 mg/kg/d) and ethambutol (15 to 20 mg/kg/d),
followed by four months of isoniazid and rifampicin.
Pyridoxine (50 mg/day) was prescribed throughout the
course of TB treatment. Regimens can be adjusted by
the physicians based on side effects, sputum culture
for mycobacterium final results.

Treatment outcome was defined as the results
of TB treatment according to definitions and reporting
framework for TB 2013 revision, updated in December
20144, Outcomes were categorized as: cured: a
pulmonary TB patient with bacteriologically confirmed
TB at the beginning of treatment who was smear or
culture-negative in the last month of treatment and on
at least one previous occasion; treatment completed: a
TB patient who completed treatment without evidence
of failure but with no record to show that sputum smear
or culture results in the last month of treatment and on
at least one previous occasion were negative, either
because tests were not done or because results are
unavailable; lost to follow-up: a TB patient who did
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not start treatment or whose treatment was interrupted
for two consecutive months or more; treatment failed:
a TB patient whose sputum smear or culture is positive
at the fifth month or later during treatment or patients
found to harbor a multidrug-resistant strain at any point
of time during the treatment, whether they are smear
negative or positive; not evaluated: a TB patient for
whom no treatment outcome is assigned, this includes
cases “transferred out” to another treatment unit as
well as cases for whom the treatment outcome is
unknown to the reporting unit; died: a patient who dies
for any reason during the course of treatment.
Treatment success was the sum of cured and treatment
completed. Treatment failure was the sum of treatment
failed, lost to follow-up and died. Cutaneous adverse
drug reactions [CADRSs] were diagnosed according to
the Common Terminology Criteria for Adverse Events
grading criteria®). Hepatitis was defined by Case
definition and phenotype standardization in drug-
induced liver injury [DILI]?®. GFR was calculated by
the MDRD equation and classification of renal
impairment, using the KDOQI Clinical Practice
Guidelines®”. Time to ART initiation was defined as
the time from the date of first initiation of anti-TB
treatment to the time of first initiation of ART.

Data were collected by the authors using case
record forms and included: clinical characteristics and
baseline laboratory test, details of HIV/TB diagnosis,
dose of anti-TB drugs, details of the regimens
adjustment, and treatment outcome evaluated by the
physician.

Statistical analysis

Categorical variables were presented as
number (n) and percentage (%). Numerical variables
were presented as mean and standard deviations, or
medians with inter-quartile range, depending on the
normality of the variable. Pearson’s Chi-square test was
used to assess differences in proportions between
groups. To determine factors associated with cured/
complete TB treatment outcome, Binary logistic
regression was applied. Candidate risk factors whose
p-value less than 0.1 in the univariate analysis were
subsequently included into the multivariable model.
Time to death and time to death/failure/default TB
treatment outcome was analyzed using Kaplan-Meier
curve and Cox’s regression analysis. Data analysis was
performed using the Statistical Package for Social
Sciences software, version 22.0 (SPSS Inc., Chicago,
IL, USA). A p-value less than 0.05 was considered to
be statistically significant in all analysis.
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Results

Between 1 January 2008 and 31 December
2015, 449 HIV/TB co-infected individuals were included
in the study. A total of 126 patients were excluded from
the analysis: 69 individuals who did not receive
standard anti-TB regimens, 25 cases because follow-
up time was less than two months, and 32 cases because
there was insufficient patient information for further
analysis. Overall, 323 HIV/TB co-infected individuals
were analyzed for the present study with a total follow-
up time of 191.9 person-years (mean follow-up time of
216.8 days/person). The study flow is provided in
Figure 1.

The characteristics of the 323 study
participants are provided in Table 1. The mean age was
38.1 years and 67.2% were males. The median CD4 cell
count and percentage at the time TB was diagnosed
was 89 (IQR, 35 to 230) cells/mm?® and 8% (IQR, 4 to
16%), respectively. Most patients (175 patients, 54.2%)
had CD4 cell counts <100 cells/mm? before TB
treatment. Pulmonary TB was the most common organ
involvement among the study patients (214/323, 66.3%
patients). Prior history of TB was reported in 24 (7.4%)
cases. Isolated pulmonary involvement was diagnosed
in 172/323, 53.3% patients. Extrapulmonary TB was
diagnosed in 151 (46.7%) patients. Of323 patients, 296
(92%) has serologic test for viral hepatitis. Twenty-five
(8.4%) patients were reactive for HBsAg, 48 (16.2%)
patients were reactive for Anti-HCV, and seven (2.4%)
patients were reactive for both HBsAg and Anti-HCV.
There were 77 (23.8%) patients for which ART treatment
was initiated before TB was diagnosed. The remaining
of the 246 patients were ART naive, of which 136 (55.3%)
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ant-TB (69 cases)
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{380 cases)

months (25 cases)
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Enrolied nformation for further
323 cases anadysis (32 cases)
|
! v . v v
Treatment Lostto Treatrment Not evaluated Dred
Success fallow-ug Fadled 10 cases 19 cases
250 cases 32 cases 6 cases {3.1%) (59%)
(T7.4%) (11.8%) (1.9%)
Figure 1.  Study flow.
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Table 1. Characteristics of 323 individuals (250 with treatment success, 73 without treatment success; 6 treatment failed,

19 died, 38 lost to follow-up and 10 not evaluated)

Variables

Total 323 patients (%)

Age (years), mean (SD)

18-29

30-39

40-49

>50
Sex, male
BMI (kg/m?), mean (SD)
Low BMI (<18.5 kg/m?)
GFRY, mean (SD)

Normal GFR (>90)

Mild decrease GFR (60-89)

Moderate decrease GFR (30-59)
History of previous TB treatment
Concomitant medication (at initiation of anti-TB drugs)

Co-trimoxazole

Fluconazole

Antiretroviral drugs
Viral hepatitis profiles

Reactive for HBsAg

Reactive for Anti-HCV

Reactive for both HBsAg and Anti-HCV
Total T lymphocyte count-median (IQR)
CD4 cell count/percent-median (IQR)
CD4 cell count

0-100 cells/mm?

101-200 cells/mm?

201-300 cells/mm?

301-400 cells/mm?

More than 400 cells/mm?
Site of TB involvement

Isolated pulmonary involvement

Extrapulmonary involvement (with/without pulmonary involvement)

Multiple sites involvements
Start ART within the TB treatment course
History of previous opportunistic infection(s)
Hepatitis within the TB treatment course
CADRs
Follow-up times (days), median (IQR)

38.1(9.9)
68 (21.1)
124 (38.4)
89 (27.6)
42 (13)
217 (67.2)
19.6 (3.7)
119 (41.3)
92.2 (26.6)
151 (47.9)
140 (44.4)
24 (7.6)
24 (7.4)
155 (48)
113 (35)
79 (24.5)
77 (23.8)

25 (8.4)
48 (16.2)

7(2.4)

853 (523 to 1,369.5)
89/8 (35 to 230)/(4 to 16)

175 (54.2)
55(17)
43 (13.3)
13 (4)
37(11.5)

172 (53.3)

151 (46.7)

48 (14.9)

136 (55.3)

41 (12.7)

29 (9)

48 (14.9)

186 (175 to 243)

GFRD was calculated by MDRD (Modification of Diet in Renal Disease) equation (ml/min/1.73 m?), Classification of renal
impairment using KDOQI Clinical Practice Guidelines for Chronic Kidney Disease classification®”

ART = antiretroviral therapy; BMI = body mass index; CADRs; cutaneous adverse drug reactions; GFR = glomerular
filtration rate; IQR = inter-quartile range; SD = standard deviation; TB = tuberculosis

patients started ART treatment within the TB treatment
course (initiated within two months after TB treatment
in 65 cases and after two months in 71 cases). The
median time from TB treatment to ART initiation was
62.5 (IQR 30 t0 97.5) days. In the remaining 110 cases
ART was not initiated during the course of TB
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treatment. After anti-TB drugs were initiated, drug-
induced hepatitis occurred in 29 (9%) patients and
CADRs occurred in 48 (14.9%) patients.

Regarding treatment outcome, treatment was
successful in 250 patients (77.4%). Among the
remaining 73 patients, 38 (11.8%) were lost to follow-
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Table 2. Univariate and multivariate analysis of factors associated with TB treatment success in 323 HIV/TB co-infected

patients
Characteristics Outcomes (%) OR OR OR Adjusted
(Crude)  (Adjusted)  95% CI
With Without
Treatment Treatment
success success
(250 cases) (73 cases)
Age (years), mean (SD) 38.0 (9.9) 38.6 (10.1) - - -
18-29(ref) 54 (21.6) 14 (19.2) - - -
30-39 100 (40) 24 (32.9) 1.03 - -
40-49 62 (24.8) 27 (37) 0.60 - -
>50 34 (13.6) 8 (11) 1.10 - -
Gender, male 164 (65.6) 53 (72.6) 1.39 - -
Low BMI (<18.5 kg/m?) 96 (41) 23 (42.6) 0.94 - -
GFRY, mean (SD) 91.1(25.2) 96.1(30.9) - - -
Normal GFR (>90) (ref) 112 (45.3) 39 (57.4) - - -
Mild decrease GFR (60 - 89) 117 (47.4) 23 (33.8) 1.77* 1.68 0.89 to 3.17
Moderate decrease GFR (30 - 59) 18 (7.3) 6 (8.8) 1.05 - -
Concomitant medications
Antiretroviral drugs 58(23.2) 17 (23.3) 1.00 - -
Co-trimoxazole 90 (36) 23 (31.5) 1.22 - -
Viral hepatitis profiles
Reactive for HBsAg 20 (8.5) 12 (19.7) 0.38% 0.38% 0.15 to0 0.93
Reactive for Anti-HCV 38 (16.4) 17 (27.9) 0.51%* 0.54 0.26 to 1.13
CD 4 >200 cells/mm? 80 (32) 13 (17.8) 2.17* 2.85%%* 1.37 to 5.95
Extrapulmonary involvement (with or 123 (49.2) 28 (38.4) 1.56 - -
without pulmonary involvement)
Multiple sites involvements 38 (15.2) 10 (13.7) 1.13 - -
Start ART within the TB treatment course 121 (64.0) 15 (26.3) 4.98**%  6,05%** 2.89 to 12.69
History of previous opportunistic infection(s) 25 (10) 16 (21.9) 0.40%* 0.41% 0.18 to 0.93
History of previous TB treatment 19 (7.6) 5(6.8) 1.12 - -
Hepatitis within the TB treatment course 19 (7.6) 10 (13.7) 0.52 - -
CADRs 39 (15.6) 9 (12.3) 1.31 - -
Dose anti-TB regimens
INH >4 mg/kg 240 (96) 69 (94.5) 1.39 - -
RFP >8 mg/kg 232(92.8) 66 (90.4) 1.37 - -
PZA >20 mg/kg 227 (90.8) 68 (93.2) 0.73 - -
ETB >12 mg/kg 238 (95.2) 71(97.3) 0.56 - -

#p<0.1; * p<0.05; ** p<0.01; *** p<0.001

GFRD was calculated by MDRD (Modification of Diet in Renal Disease) equation (ml/min/1.73 m?)
ART = antiretroviral therapy; BMI = body mass index; CADRs = cutaneous adverse drug reactions; ETB = Ethambutol;
GFR = glomerular filtration rate; INH = [soniazid; IQR = inter-quartile range; OR = odds ratio; PZA = Pyrazinamide; RFP

= Rifampicin; SD = standard deviation; TB = tuberculosis

up, 6 (1.9%) failed treatment, 10 (3.1%) not evaluated,
and 19 (5.9%) cases died.

Univariate and multivariate analysis to
estimated odds ratio [OR] and their 95% confidence
interval (CI) is shown in Table 2. Univariate analysis
revealed that HBV co-infection (OR 0.38,95% C10.17 -
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0.83,p=0.012), HCV co-infection (OR 0.51,95% CI1 0.26
-0.98, p = 0.041), and a positive history of previous
opportunistic infection (OR 0.40,95% C10.20-0.79,p =
0.007) were associated with lower chance of patients to
have treatment success. While patients with CD4 cell
counts more than 200 cells/mm?* (OR 2.17,95% CI 1.13-
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4.19, p = 0.018) and patients who started ART within
the TB treatment course (OR 4.98, 95% CI 2.58-9.64,
p<0.001) were associated with higher chance of
treatment success. Multivariate analysis revealed
independent associated factors of treatment success
were patients which CD4 cell counts more than 200
cells/mm? (OR 2.90, 95% CI 1.39-6.04, p = 0.005) and
patients who started ART while TB treatment course
(OR 6.32, 95% CI 3.02 to 13.22, p<0.001). On the
contrary, HBV co-infection (OR 0.37, 95% CI 0.15 to
0.91, p = 0.031) and the positive history of previous
opportunistic infection (OR 0.41,95% CI0.18t0 0.92, p
=0.03) were associated with lower chance of patients
to have treatment success.

Kaplan-Meier curves of time to TB treatment
unsuccess are provided in Figure 2. Kaplan-Meier
curves of time to death + failure and death + failure +
loss to follow-up after TB treatment stratified by ART
treatment status are provided in Figure 2A and 2B. The
Log rank tests show there was difference in the
distribution of time to death + failure and death + failure
+ loss to follow-up between patients with previous
ART treatment, no ART treatment, and start ART within
the TB treatment course at p = 0.026 and p<0.001,
respectively.

Discussion

Treatment of TB in HIV infected patients has
major challenges regarding the drug interactions,
overlapping toxic effects, and the occurrence of immune
reconstitutional inflammatory syndrome [IRIS]. These
factors could lead to unfavorable treatment outcomes.

The probability of failure or death during TB treatment
is significantly higher among HIV co-infected TB than
HIV-negative TB patients®%2),

In present study, 250 out of 323 patients
(77.4%) had treatment success. This is higher than the
2015 WHO TB data profile reported rate for Thailand
for HIV/TB co-infected patients, which was 67%©. This
could be explained by the low prevalence rate of
patients with recurrent TB in our cohort, the availability
of anti-TB drugs free of charge, and full DOTS
implementation in our service. This success rate was
consistent with previous epidemiological studies in
other parts of the world which ranged from 57% to
88%(14,18,30,3])'

In our cohort, the most common site of
extrapulmonary involvement was lymph node. These
findings were consistent with previous studies®>**.
The multivariate logistic regression analysis revealed
HIV/TB co-infected patients with a history high baseline
CD4 cell counts (>200 cells/mm?) and patients who
start ART within the TB treatment course were
associated with higher chance of TB treatment success.
On the other side, patients with reactive for HBsAg
and patients with a history of previous opportunistic
infection (s) were associated with lower chance of TB
treatment success.

Initiation of ART while TB treatment course is
an independent factor associated with TB treatment
success. This finding is consistent with previous
studies of HIV/TB co-infected patients from Ethiopia®
and India®?. One study from South Africa
demonstrated that initiation of ART during TB treatment

] Previous ART ] Previous ART
“hefore TH <" hefore TH
treatment course treatment course
__~;No ART within TB |_~No ART within TB
s R Geatmant courss 08 treatment course
| Start ART within TB | Start ART within TB
treatment course treatment course
T o I S os
3 - kemy
= =
@ @ |
- £ I
O 04 O 04 ]
=1
i
i
i
02 024 [
0.0 oo
A DIO :mjm lOﬂIOD -&m‘m BCOIDCI IDIHIJM GIJ ZﬂJIDO lDI;W GOO‘W m'oo 100‘.;00
Days after TB treatment B Days after TB treatment
Figure 2.  Kaplan-Meier curves of time to TB treatment unsuccess stratified by ART treatment status. A) Time to death
and treatment failure. B) Time to death, treatment failure and lost to follow-up.
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reduced mortality by more than 50%%. This supports
the WHO guideline recommendation for early initiation
of ART after anti-TB treatment despite higher risk of
IRIS. Despite the apparent benefit of ART, only 136
(55.3%) patients in our study received ART while
receiving anti-TB treatment. As in many developing
countries, some HIV/TB co-infected patients still cannot
access ART primarily due to limited ART coverage.
Another interesting points is that our median time from
TB treatment to ART initiation was actually delayed by
more than 2 months. This is probably due to economic
factors, additionally, the concern that the patients might
develop IRIS during the intensive phase of TB
treatment could be another explanation for this.

Interestingly, the higher CD4 cell count (>200
cells/mm?) was considered as an important predictor of
successful TB treatment outcome. A study from
Ethiopia showed that CD4 cell count was an
independent factor associated with mortality in men,
especially with levels <100 cells/mm**?. The majority
of TB/HIV co-infected patients in our cohort presented
with a low baseline CD4 cell counts, which is
comparable to previous studies®****?, Low CD4 cell
counts indicate advanced HIV disease. Along with
severely immunosuppressed state, higher risk of
opportunistic infections and death are expected. This
could be the explanation of lower TB treatment success
in patients with a positive history of previous
opportunistic infection in our cohort. Similar findings
were also reported in one study from Cameroon
indicating the presence of another opportunistic
disease was associated with death in TB/HIV co-
infected patients'®.

In our cohort, serologic evidence of HBsAg
and Anti-HCV in HIV infected patients was found in
8.4 and 16.2%, respectively, which is comparable to
epidemiological data from Thailand®®*®, Reactive for
HBsAg was associated with lower chance of treatment
success. This finding is comparable with a study from
Thailand which reported the odds of death or loss to
follow-up was 2.7 (95% CI, 1.1 to 6.4) among patients
with reactive for HBsAg compared to nonreactive for
HBsAg®. The explanation of this finding could be
from the higher incidence of DILI associated with anti-
TB drugs in patients with HIV/HBV co-infection. A
study from Brazil reported the higher incidence of TB-
associated DILI in the presence of hepatitis B infection
compared to patients without hepatitis B infection“?,

The present study had some limitations. First,
this study was conducted in a single hospital with
similarity in ethnicity, and whether Thai HIV/TB co-
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infected patients are representative of the Asian or,
indeed, any other geographic area, is unknown. Second,
incomplete data collection may occur as a nature of the
retrospective study. However, in most cases, the
missing data were not among the main variables of
interest. To minimize this effect, we used multiple data
sources (electronic, paper-based medical records, and
the TB registry book). The prospective data collection
could give more accurate data. The present study also
had a number of strengths. First, our sample size was
large and represented a wide range of disease severity.
Second, the inclusion criteria, outcome definitions for
TB were comparable with other studies and strictly
adhered to the international guidelines of TB diagnosis
and outcome definitions®?%.

Conclusion

Based on our findings, the present study
could help the physicians to develop strategies and
interventions for HIV/TB co-infected patients in order
to further improve the quality of TB treatment and
control. Low CD4 cell counts (<200 cells/mm?), a
positive history of previous opportunistic infection (s),
and HBV co-infection were associated with unfavorable
treatment outcomes. Early initiation of ART within the
TB treatment course increases TB treatment success
and improves the quality of patients care.

What is already known on this topic?

Thailand was classified as one of the highest
TB burden country. Sixteen percent of TB-infected
patients in Thailand also had HIV co-infection. TB
Treatment success was lower in HIV/TB co-infected
patients compared to TB patients without HIV infection.
Previous data show that many factors are associated
with failure of TB treatment outcome in HIV co-infected
patients, i.c., male sex, elderly, positive comorbid
disease (s), low CD4 cell count and positive AFB from
sputum smear. All patients with both HIV and TB who
are not on ART should be started on ART within 2 to 8
weeks based on the CD4 cell counts.

What this study adds?

The present study revealed that in patients
with HIV infection, higher CD4 cell count and ART
initiation within TB treatment course were associated
with higher rates of TB treatment success. In advanced
stage HIV/TB co-infected patients, one important
modifiable factor to improve the TB treatment success
rate is the initiation of ART as soon as patients can
tolerate the side effects of anti-TB drugs. Furthermore,
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HBYV co-infection and positive history of opportunistic
infection are the factors associated with lower rate of
TB treatment success. Awareness of these conditions
by the physicians is important and could improve the
quality of TB care in Thailand.

Acknowledgements

The authors would like to thank all of the teams
of TB Clinic and Infectious Diseases Division in
Vajira Hospital, Navamindradhiraj University, Bangkok,
Thailand, for their help and support. We also thank
Dr. Bruno Bernardin for language edition of the
manuscript. This research was funded by Vajira Hospital
as part of the research grant for the study (COA 13/
2560).

Potential conflicts of interest
The authors declare no conflict of interest.

References

1. World Health Organization. HIV/AIDS [Internet].
2017 [cited 2017 Jul 26]. Available from: http://
www.who.int/mediacentre/factsheets/fs360/en/.

2. World Health Organization. Tuberculosis
[Internet]. 2017 [cited 2017 Jul 26]. Available from:
http://www.who.int/mediacentre/factsheets/fs104/
en/.

3. World Health Organization. Global tuberculosis
report 2016 [Internet]. 2016 [cited 2017 Jul 26].
Available from: http://apps.who.int/medicinedocs/
documents/s23098en/s23098en.pdf.

4. Thailand UNAIDS [Internet]. 2016 [cited 2017 Jul
26]. Available from: http://www.unaids.org/en/
regionscountries/countries/thailand/.

5. World Health Organization. Tuberculosis (TB)
[Internet]. 2017 [cited 2017 Jul 26]. Available from:
http://www.searo.who.int/thailand/areas/
tuberculosis/en/.

6. Tuberculosis profile- Thailand population Reports
[Internet]. 2016 [cited 2017 Jul 26]. Available from:
https://extranet.who.int/sree/Reports?op=Replet&
name=%2FWHO_ HQ_ Reports%2FG2%
2FPROD%2FEXT%2FTBCountryProfile&
ISO2=TH& LAN=EN&outtype=pdf.

7. Coopman SA, Johnson RA, Platt R, Stern RS.
Cutancous disease and drug reactions in HIV
infection. N EnglJ Med 1993;328:1670-4.

8. Forget EJ, Menzies D. Adverse reactions to first-
line antituberculosis drugs. Expert Opin Drug Saf
2006;5:231-49.

9. Nunn P, Gicheha C, Hayes R, Gathua S, Brindle R,

S84

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

Kibuga D, et al. Cross-sectional survey of HIV
infection among patients with tuberculosis in
Nairobi, Kenya. Tuber Lung Dis 1992;73:45-51.
Pozniak AL, MacLeod GA, Mahari M, Legg W,
Weinberg J. The influence of HIV status on single
and multiple drug reactions to antituberculous
therapy in Africa. AIDS 1992;6:809-14.

Getahun H, Gunneberg C, Granich R, Nunn P. HIV
infection-associated tuberculosis: the
epidemiology and the response. Clin Infect Dis
2010;50 Suppl 3:S201-7.

Gadoev J, Asadov D, Tillashaykhov M, Tayler-
Smith K, Isaakidis P, Dadu A, et al. Factors
associated with unfavorable treatment outcomes
in new and previously treated TB patients in
Uzbekistan: A five year countrywide study. PLoS
One 2015;10:¢0128907.

Mekonnen D, Derbie A, Desalegn E. TB/HIV co-
infections and associated factors among patients
on directly observed treatment short course in
Northeastern Ethiopia: a 4 years retrospective
study. BMC Res Notes 2015;8:666.

Ali SA, Mavundla TR, Fantu R, Awoke T.
Outcomes of TB treatment in HIV co-infected TB
patients in Ethiopia: a cross-sectional analytic
study. BMC Infect Dis 2016;16:640.

Workneh MH, Bjune GA, Yimer SA. Diabetes
mellitus is associated with increased mortality
during tuberculosis treatment: a prospective cohort
study among tuberculosis patients in South-
Eastern Amahra Region, Ethiopia. Infect Dis
Poverty 2016;5:22.

Agbor AA, Bigna JJ, Billong SC, Tejiokem MC,
Ekali GL, Plottel CS, et al. Factors associated with
death during tuberculosis treatment of patients
co-infected with HIV at the Yaounde Central
Hospital, Cameroon: an 8-year hospital-based
retrospective cohort study (2006-2013). PLoS One
2014:9:e115211.

Lenjisa JL, Wega SS, Lema TB, Ayana GA.
Outcomes of highly active antiretroviral therapy
and its predictors: a cohort study focusing on
tuberculosis co-infection in South West Ethiopia.
BMC Res Notes 2015;8:446.

Belayneh M, Giday K, Lemma H. Treatment
outcome of human immunodeficiency virus and
tuberculosis co-infected patients in public
hospitals of eastern and southern zone of Tigray
region, Ethiopia. Braz J Infect Dis 2015;19:47-51.
Reepalu A, Balcha TT, Skogmar S, Guner N,
Sturegard E, Bjorkman P. Factors associated with

J Med Assoc Thai | Vol.101 | Suppl.8 | 2018



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

early mortality in HIV-positive men and women
investigated for tuberculosis at Ethiopian Health
Centers. PLoS One 2016;11:¢0156602.

Milanov V, Falzon D, Zamfirova M, Varleva T,
Bachiyska E, Koleva A, et al. Factors associated
with treatment success and death in cases with
multidrug-resistant tuberculosis in Bulgaria, 2009-
2010. Int J Mycobacteriol 2015;4:131-7.

Alobu I, Oshi SN, Oshi DC, Ukwaja KN. Risk factors
of treatment default and death among tuberculosis
patients in a resource-limited setting. Asian Pac J
Trop Med 2014;7:977-84.

Ogbudebe CL, Izuogu S, Abu CE. Magnitude and
treatment outcomes of pulmonary tuberculosis
patients in a poor urban slum of Abia State, Nigeria.
IntJ Mycobacteriol 2016;5:205-10.

World Health Organization. Stop TB Initiative.
Treatment of tuberculosis: guidelines. 4th ed.
Geneva: WHO; 2010.

World Health Organization. Definitions and
reporting framework for tuberculosis [Internet].
2013 [cited 2017 Jul 26]. Available from: http://
apps.who.int/iris/bitstream/handle/10665/79199/
9789241505345 _eng.pdf.

National Cancer Institute Updates CTCAE to v.4.03
[Internet]. 2010 [cited 2017 Jul 26]. Available from:
http://www.oncology.tv/SymptomManagement/
NationalCancerlnstituteUpdatesCTCAEtov403.
aspx.

Aithal GP, Watkins PB, Andrade RJ, Larrey D,
Molokhia M, Takikawa H, et al. Case definition
and phenotype standardization in drug-induced
liver injury. Clin Pharmacol Ther 2011;89:806-15.
National Kidney Foundation. K/DOQI clinical
practice guidelines for chronic kidney disease:
evaluation, classification, and stratification. Am J
Kidney Dis 2002;39:S1-266.

Mabunda TE, Ramalivhana NJ, Dambisya YM.
Mortality associated with tuberculosis/HIV co-
infection among patients on TB treatment in the
Limpopo province, South Africa. Afr Health Sci
2014;14:849-54.

King L, Munsiff SS, Ahuja SD. Achieving
international targets for tuberculosis treatment
success among HIV-positive patients in New York
City. IntJ Tuberc Lung Dis 2010;14:1613-20.
Nglazi MD, Bekker LG, Wood R, Kaplan R. The
impact of HIV status and antiretroviral treatment
on TB treatment outcomes of new tuberculosis
patients attending co-located TB and ART
services in South Africa: a retrospective cohort
study. BMC Infect Dis 2015;15:536.

J Med Assoc Thai | Vol.101 | Suppl.8 | 2018

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Karo B, Krause G, Hollo V, van der Werf MJ, Castell
S, Hamouda O, et al. Impact of HIV infection on
treatment outcome of tuberculosis in Europe. AIDS
2016;30:1089-98.

Manosuthi W, Kawkitinarong K, Suwanpimolkul
G, Chokbumrungsuk C, Jirawattanapisal T,
Ruxrungtham K, et al. Clinical characteristics and
treatment outcomes among patients with
tuberculosis in Bangkok and Nonthaburi,
Thailand. Southeast Asian J Trop Med Public
Health 2012;43:1426-36.

Putong NM, Pitisuttithum P, Supanaranond W,
Phonrat B, Tansuphasawadikul S, Silachamroon
U, et al. Mycobacterium tuberculosis infection
among HIV/AIDS patients in Thailand: clinical
manifestations and outcomes. Southeast Asian J
Trop Med Public Health 2002;33:346-51.

Vijay S, Kumar P, Chauhan LS, Rao SV,
Vaidyanathan P. Treatment outcome and mortality
at one and half year follow-up of HIV infected TB
patients under TB control programme in a district
of South India. PLoS One 2011;6:¢21008.

Abdool Karim SS, Naidoo K, Grobler A, Padayatchi
N, Baxter C, Gray AL, et al. Integration of
antiretroviral therapy with tuberculosis treatment.
N EnglJMed 2011;365:1492-501.

Mankatittham W, Likanonsakul S, Thawornwan
U, Kongsanan P, Kittikraisak W, Burapat C, et al.
Characteristics of HIV-infected tuberculosis
patients in Thailand. Southeast Asian J Trop Med
Public Health 2009;40:93-103.

Akksilp S, Karnkawinpong O, Wattanaamornkiat
W, Viriyakitja D, Monkongdee P, Sitti W, et al.
Antiretroviral therapy during tuberculosis
treatment and marked reduction in death rate of
HIV-infected patients, Thailand. Emerg Infect Dis
2007;13:1001-7.

Limmahakhun S, Chaiwarith R, Nuntachit N,
Sirisanthana T, Supparatpinyo K. Treatment
outcomes of patients co-infected with tuberculosis
and HIV at Chiang Mai University Hospital,
Thailand. Int J STD AIDS 2012;23:414-8.

Sirinak C, Kittikraisak W, Pinjeesekikul D,
Charusuntonsri P, Luanloed P, Srisuwanvilai LO,
et al. Viral hepatitis and HIV-associated
tuberculosis: risk factors and TB treatment
outcomes in Thailand. BMC Public Health
2008;8:245.

Trigo C, do Brasil PE, Costa MJ, de Castro L. Occult
hepatitis B virus infection: clinical implications in
tuberculosis treatment. J Viral Hepat 2016;23:1027-
35.

S85



