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ABSTRACT Objective: To investigate the treatment indications and
compliance of individuals who underwent preventive treatment for la-
tent tuberculosis infection (LTBI) in Turkey at the provincial level. Ma-
terial and Methods: The data were collected retrospectively from
records of 1,147 tuberculosis (TB) patients who have been followed-up
in Elaz1g TB Dispensary between the years 2005 and 2013. Results:
Preventive treatment of LTBI was applied to 1,264 registered individ-
uals for the indication of various factors. The causative factors for ini-
tiating preventive therapy were the history of contact with TB patients
(55.1%), immunosuppression (28.2%), tuberculin skin test (TST) pos-
itivity (8.2%), TST conversion (0.1%) and for other reasons (8.4%). Of
the patients, 66.3% had completed preventive treatment with success,
however, 33.4% have abandoned their therapies. All of the patients
have used isoniazid as preventive drug treatment. Conclusion: Pre-
ventive treatment for LTBI was applied most frequently with the indi-
cation of contact history with TB and the second indication was
immunocompromised patients either by getting the drug or having a
disease that is susceptible to TB infection. Unfortunately, the results of
the study suggested that rates of completed treatment were not high
enough.
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OZET Amag: Tiirkiye'de latent tiiberkiiloz enfeksiyonu (LTE) igin
onleyici tedavi goren bireylerin il diizeyinde tedavi endikasyonlarini ve
uyumlarini arastirmak. Gere¢ ve Yontemler: Elazig Verem Savast
Dispanseri’nde 2005-2013 yillar1 arasinda kayitli koruyucu ilag teda-
visi alanlara ait veriler dosyalardan kaydedilmistir. Bulgular: LTE
icin koruyucu tedavi, farkli endikasyonlarda 1.264 kisiye uygulan-
mustir. Koruyucu tedavi alan bireylerin %55,1ine tiiberkiiloz hastas1
ile temas Oykiisii, %28,2’sine (n=357) bagisikligin baskilanmasi,
%38,2’sine tiiberkiilin deri testi (TDT) pozitifligi, %0,1’ine TDT kon-
versiyonu, %8,4’line ise diger nedenlerle koruyucu ilag tedavisi bas-
lanmistir. Koruyucu tedavi alan bireylerin %66,3’{inlin tedavileri
tamamlanmis, %33,4’1 ise koruyucu ilag tedavisini terk etmistir. Ko-
ruyucu ilag tedavisinde bireylerin tamami izoniyazid kullanmistir.
Sonug¢: Koruyucu ilag tedavisi alan bireylerin ¢ogunlugunu tiiberkii-
loz hastasi ile temas Oykiisii olanlar olustururken; ikinci sirada ise
gerek ilag kullanimi gerekse bir hastalik nedeni ile tiiberkiiloza yat-
kinlik gosteren bagisikligi baskilanmis bireyler yer almaktadir. Calis-
mamizin sonuglarina gore tedaviyi tamamlama oranlari yeterince
yiiksek degildir.

Anahtar Kelimeler: Latent tiiberkiiloz; 6nleme ve kontrol

Tuberculosis (TB) is still an important global pub-
lic health problem. TB is a disease that can be treated
and also be prevented. Latent tuberculosis infection
(LTBI) is an ongoing immune response situation
against Mycobacterium tuberculosis with a lack of

clinical, radiological and microbiological active dis-
ease. This is also called “TB infection”. The purpose of
the LTBI treatment is to prevent TB infection in indi-
viduals that encountered TB bacilli and to eliminate
the residual bacilli that have the potential to cause the
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disease.! Infected individuals have got active TB risk
with a percentage of 5-10% in their overall life time.>*

LTBI treatment is important for TB control pro-
grams’ success because it avoids new bacilli sources
via inhibiting the development of disease in infected
individuals. It is considered to be an important part of
TB control programs in countries that are in the elim-
ination phase.” Modelling studies have shown that
even with the lack of additional TB control preven-
tions; when the 8% of individuals with LTBI are
treated in every year the total global incidence will be
14 times lower by 2050 compared with the incidence
in 2013.* The risk of active TB is higher in the indi-
viduals who are affected by household TB infection
and among these individuals the early detection of TB
is an important strategy.’ To start LTBI treatment by
contact investigation and screening of high-risk
groups, to make effort for compliance and completion
of treatment is necessary for TB control programs.®

LTBI treatment has always been a part of the TB
control program in Turkey. This treatment is applied
to TB dispensaries. A recent contact of a person with
TB disease, tuberculin skin test (TST) measurements,
TST conversion, age and immunosuppression states
are indicative factors taken into consideration in
Turkey to apply preventive treatment.’

In Turkey, LTBI treatment is a continuous issue
for many years. Indications of the LTBI treatment
have been published in the Ministry of Health TB
control guidelines. Records of all patients receiving
LTBI treatment are given as a report to the TB De-
partment of the Turkish Ministry of Health by dis-
pensaries monthly. The total number of patients
receiving LTBI treatment is used to be published in
the annual TB report.

The aim of the study was to investigate the indi-
cations for LTBI treatment and to observe the results
of the LTBI treatment in Elaz1g.

I MATERIAL AND METHODS
STUDY POPULATION-WRITTEN CONSENT

This study was carried out in Elaz1g located in Eastern
Anatolia of Turkey. The population was recorded as
568,239 in 2013.2 Data were obtained from LTBI treat-
ment records in Elazig TB Dispensary between Janu-
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ary 2005 and December 2013. Because of information
security, descriptive data were obtained from the
provincial directorate of public health. The rough data
based on the privacy of patients were not shared. Thus
it was not possible to perform analytic studies because
of the lack of rough data. Our study was designed as a
retrospective one with the written consent of the provin-
cial directorate of public health. Permission was ob-
tained from patients and, if necessary, from their legal
representatives. All procedures performed in the study
involving human participants were following the ethi-
cal standards of the National Research Committee and
with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. Written consent
was obtained from the Public Health Directorate by of-
ficial correspondence; number 87673967-902.15.

STATISTICAL ANALYSIS

All the statistical analyses were performed using the
Statistical Package for the Social Sciences software
version 24.0 (SPSS IBM Corp.; Armonk, NY, USA).

LTBI TREATMENT

According to the recommendations, 6-month isoni-
azid treatment for adults (5 mg/kg/day; maximum
300 mg) and children (10 mg/kg/day; maximum 300
mg) was applied.

DEFINITIONS OF INDICATIONS OF LTBI TREATMENT?®

A recent contact of a person with TB disease: Drug
treatment that is started to an individual; either he/she
has a positive or a negative TST; in case of contact
with TB patient. In some cases index case may not
have a positive smear.”” The contact criteria were to
share the common air with a TB patient or exposure
to TB bacilli.”

TST positive: Drug treatment started due to the
detection of positive TST. There is no recent contact
of a person with TB disease.”” The skin test was de-
fined as positive when the induration was >15 mm in
BCG vaccinated individuals.” Individuals without
BCG vaccination were considered as positive when
induration was >10 mm.” In immunocompromised
conditions, those have a risk for TB, positivity crite-
rion was defined as the induration > 5 mm.”

Immune suppression: Drug treatment is given to
TST positive immunocompromised patients with an
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increased risk of TB. In this group of patients, TST is
positive when skin induration is measured >5 mm.””

Conversion of TST: Converting of a TST from
negative to positive with at least a 6 mm increase in
diameter in the last 2 years providing that BCG vac-
cine is not performed in the meantime.”

Fibrotic sequelae: Patients who have Chest X-
ray lesions compatible with TB sequelae, previously
untreated for TB and active TB has been excluded by
a specialist physician.” Active TB infection was ex-
cluded by physicians, especially chest and infectious
diseases, with a detailed medical approach by con-
sidering physical examination, anamnesis, radiolog-
ical and necessary bacteriological evaluations.

Other: LTBI treatment started for any reason
other than the above mentioned.

DESCRIPTION OF RESULTS OF LTBI TREATMENT
(STATUS AFTER ONE-YEAR FOLLOW-UP)®

Completion of LTBI treatment: Completion of
an LTBI treatment after at least a 6-month treatment du-

ration. However, this duration is prolonged to 9 months
in patients receiving immunosuppressive treatments.

LTBI treatment default: Patients those de-
tected to receive LTBI treatment with a period of
shorter than six months.

Diagnosis of TB: TB diagnosed after initiation
of LTBI treatment

Death: Death for any reason during LTBI treat-
ment.

Transferred patients: Patients who migrated to
another dispensary region during LTBI treatment.

Other: Termination of LTBI treatment for any
reason other than listed above.

I RESULTS

A total of 1,147 TB patients’ records that underwent
to anti-TB treatment between years 2005 and 2013
were investigated. 58.2% (n=667) of the patients had
pulmonary TB, 41.8% (n=480) of the patients had ex-
trapulmonary TB (Figure 1). All the patients were
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FIGURE 1: The number of TB patients and their contacts registered in dispensary for nine years.
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registered at the Dispensary of Elazig, but detailed
information about their addresses was not evaluated
in our study.

3,364 TB contact of 667 pulmonary TB patients
identified and clinically evaluated registered for TB in
the dispensary between 2005 and 2013 (5.04 per pa-
tient). In the dispensary, the individuals who cover the
definition of LTBI including the ones who have posi-
tive TST were applied anti-TB treatment. In this re-
gard, LTBI treatment was given to 1,264 individuals.
All of the patients have used isoniazid as preventive
drug treatment. In the follow-up records of dispensary
no multi-drug resistant TB patients were detected,
therefore it was determined that isoniazid was pre-
ferred in all cases, it was routinely given for 6 months
and those who received immunosuppressive treatment
were given 9 months of treatment. Among all the in-
dividuals who received LTBI treatment, 51.6%
(n=652) were male and the remaining 48.4% (n=612)
were female. The percentage of individuals and age in-
tervals are as follows: 14.2% were 1-15, 61.4% were
16-35, 21.3 were 36-64 and 3.1% were over 65 years
of age (Table 1). Indications of this treatment were
55.1% (n=697) history of contact with TB patients,
28.2% (n=357) immunosuppression, 8.2% (n=103)
TST positivity, 0.1% (n=1) TST conversion and 8.4%
(n=106) initiation of preventive drug treatment for
other reasons. The presence of fibrotic sequelae as a
radiological finding was not an indication to initiate
preventive drug treatment (Table 2).

Among the individuals who had contact with ac-
tive TB patients, the age and percentage distribution
was found to be: 23% of the patients were <15 years
of age, 48.6% were 16-35 years and 28.4% were >36
years. In the patient group with <15 years of age, only
13.5% of them received preventive treatment accord-
ing to TST positivity. We were unable to reach the
data concerning the indications of preventive treat-
ment in the remaining age groups. 89 patients were
detected in the other age groups who have been started
preventive treatment for TST positivity. 67.7% of the
immunocompromised patients those received preven-
tive treatments took place in the 16-35 years of age.

Table 2 represents the results of preventive ther-
apy. 66.3% of the patients (n=838) completed and
33.4% (n=422) abandoned the treatment. The reasons
why the patients abandoned their treatments couldn’t
have been found in the dispensary records. Two pa-
tients were transferred to another dispensary and two
patients were diagnosed as TB during preventive treat-
ment. Death was not detected during protective treat-
ment (Table 2). Among the patients who have been
started treatment for TB contact; 63.5% (n=443) of
them completed the treatment. 35.9% (n=250) of them
abandoned and 0.3% (n=2) had developed active TB.

Completion rates were lower among TST posi-
tive patients (50.5%, n=52) in our study. It was de-
termined that adherence and completion of patients
were better in LTBI treatment due to immunosup-
pression (72.5%, n=259).

TABLE 1: Distribution of age and gender of the patients who received LTBI treatment.
0-15 16-35 36-64 65and + Patients who recieved LTBI treatment
Years Male Female Male Female Male Female Male Female Total
2005 12 8 80 58 32 30 220
2006 11 9 25 10 9 5 69
2007 7 13 38 42 9 109
2008 2 13 12 23 1 61
2009 9 7 33 28 5 82
2010 1 12 44 56 26 28 177
2011 25 23 78 68 35 23 15 15 282
2012 5 6 63 49 20 23 166
2013 10 9 49 30 98
Total%  92(7.3)  87(69) 423(335) 353(27.9) 150(11.8) 120(9.5) 24(19) 15(1.2) 1,264
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TABLE 3: LTBI Treatment Indications in Turkey.*®

Reference Book for the Control of TB in Turkey-2003

TST positive children under age 15

TST conversion

Increased risk of TB immunocompromised TST positive patient
Contacts of active TB patients younger than 35 years old
Sequelae of TB lesions in chest X-ray

The Guideline of TB Diagnosis and Treatment - 2011

TST positive children under age 15

TST conversion

Increased risk of TB immunocompromised TST positive patient

Contacts of active TB patients younger than 35 years old

This situation indicates that there is a problem with
the compliance of the TB control program, thus an
efficient and regular education given among dispen-
sary physicians is essential.

Compliance with LTBI treatment reduces when
the individuals with no complaints (especially in pe-
diatric age group) are ordered to use the drug treat-
ment for an extended period of time with the
information of possible drug side effects.!” Even in
healthcare workers the initiation and to complete the
LTBI is an important problematic issue.!'"!* Health
care professionals have to educate and support and
encourage patients for regular drug use and treatment
completion. If necessary, LTBI treatment should be
directly supervised. Moreover, the patients who are
diagnosed as LTBI and under treatment should be
provided knowledge about their health as well as the
fight against their anxiety and fear.'* Innovative in-
terventions can significantly improve compliance
with treatment and reduce the risk of future TB de-
velopment.'® For instance, patients treated with di-
rectly observed treatment treatments performed by
video-assistant technologies had more rates of treat-
ment completition.'®

One-quarter of the world’s population is infected
by TB.!” LTBI treatment is rather important for the
preventive purpose among close contact of persons
with infectious TB.'® Moreover, LTBI treatment is an
important portion of TB elimination and control."”
Even in countries with low TB burden, some obsta-
cles have prevented the implementation or expansion
of LTBI treatment programs.”” There is globally a
concern about maintaining and compliance. Main-
taining the LTBI treatment perpetually is essential. If
there are short-term intervals, this should be added at
the end of LTBI treatment.” In a previous study per-
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formed in Providence-USA, only 61.7% of individu-
als with LTBI completed the treatment.?' Similarly in
a meta-analysis performed in USA and Canada re-
vealed that compliance to LTBI rates were 30-90%.>
In this study it was emphasized that preventive treat-
ment for TB elimination needs to be done effectively.
It is also stated that to ensure compliance, innovative
approaches are necessary. In a study from Manitoba-
Canada between the years 1999 and 2014 of the total
5.515 individuals LTBI treatment was completed
with a percentage of 60.2%.% In a study performed in
Iqaluit-Canada between 2012 and 2016, 439 (19.1%)
of the 2,303 patients tested with TST were diagnosed
with LTBI, 328 patients were offered treatment, 246
(75.0% of those offered) were started and 186 were
(75.6% of initiators) completed the treatment.* In a
USA study focused on the treatment outcomes of
LTBI (n=12.495) between the years 2009 and 2015,
48.4% of the patients were unable to complete the
treatment.” In a Japanese study, the rate for treatment
completion was 71.9%, and also the treatment dura-
tion was shorter than 180 days in 20% of the pa-
tients.?® In a study performed in Porto ve Lisbon-
Portugal between the years 2013 and 2017, 13.8% of
the patients were unable to complete the LTBI treat-
ment.?” In a prospective cohort study performed in
Norway, treatment completion rate was 91%.?® The
completion rate of LTBI treatment in patients aged
65 years and older has been investigated and the com-
petition rate was found as 83.1%.% In a study that
evaluates 415 LTBI treatment initiated patients at a
university hospital in Stockholm-Sweden, treatment
completion rates in 2002 and 2007 were 71% and
87%; respectively, that indicated an increase in the
rate for 5 years.*® Contrary to this literature; in our
study rates of completion of treatment declined from
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86.4% in 2005 to 52% in 2013. Family medicine sys-
tem was introduced in 2007 at Elaz1g. Having expe-
rienced dispensary physicians as family doctors,
frequent changes and short-term work of dispensary
doctors, reduction of the complete protection would
be related with an increased number of patients leav-
ing the treatment. Moreover, the reduction in reported
TB contact people within years and the discrepancies
between the number and treated individuals with TB
contact can be attributed to the changes in duties
among dispensary physicians (Figure 1). During the
transition to family medicine practice in Turkey, ed-
ucated and experienced physicians about TB, trans-
ferred to family medicine centers from the
dispensaries which was a negatively affecting factor
for TB control. An immediate educational program
against TB fight should be performed for the begin-
ner physicians in these dispensaries as well as the ed-
ucational approaches for the actual health care
professionals. Some innovative and personal ap-
proaches should be developed concerning the en-
hancement of compliance to the LTBI within the
national TB control program.

There are not many comprehensive studies re-
garding the LTBI treatment in Turkey. In a retro-
spective study, 61.6% of the patients completed the
treatment by using their drugs regularly or irregularly
(59.4% and 2.4% respectively) in dispensaries of
Eskisehir between January 1996 and December
2000.°" A study conducted at dispensaries in Izmir,
health professionals asked about their patients’ com-
pliance with LTBI treatment. They stated noncom-
pliance with treatment as occasionally in 56% of
patients and rarely in 44% of patients. Causes of non-
compliance are accounted to being forced to take the
drug while feeling healthy, a long-term course of
drug therapy (78%) and forgetting to take the drug,
respectively.’? A previous study performed between
the years 2016 and 2017 in Samsun dispensary re-
ported that among 233 patients who were started
LTBI treatment, 19.5% of the males and 21.2% of the
females abandoned their treatments.** In our study,
LTBI treatment was completed in 66.3% of the pa-
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tients. Contacts of active TB patients completed the
treatment by 63.5%.

I CONCLUSION

In our study, we have revealed the outcomes of pre-
ventive treatment for LTBI based on the results of a
province in Turkey. Most of the individuals who had
received the treatment were those who had close con-
tact with TB patients. The rate of completion of treat-
ment was relatively low. The rate of treatment
completion has not developed and improved. For the
TB infection control, the main target should be screen-
ing patients who had a history of contact with TB pa-
tients, initiation of TB treatment when the active
disease is detected and to give preventive treatment
when necessary. Also, sustainable efforts have to be
given and innovative methods should be improved to
increase the rate of patients’ treatment compliance as
well as encouragement for completion of treatments.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or members
of the potential conflicts of interest, counseling, expertise, working

conditions, share holding and similar situations in any firm.

Authorship Contributions

Idea/Concept: Mustafa Hamidullah Tiirkkani, Tarkan Ozdemir;
Design: Mustafa Hamidullah Tiirkkani, Tarkan Ozdemir, Cigdem
Ozdilekcan;

Ozdilekcan; Data Collection and/or Processing: Tarkan Ozdemir,

Control/Supervision: Canan Kiigiik, Cigdem
Ibrahim Halil Akkus; Analysis and/or Interpretation: Tarkan
Ozdemir, [brahim Halil Akkus; Literature Review: Mustafa
Hamidullah Tiirkkani, Tarkan Ozdemir, Cigdem Ozdilekcan,; Writ-
ing the Article: Mustafa Hamidullah Tiirkkani, Tarkan Ozdemir,
Cigdem Ozdilekcan, Canan Kiiciik; Critical Review: Mustafa
Hamidullah Tiirkkani, Cigdem Ozdilekcan; References and
Fundings: Mustafa Hamidullah Tiirkkani, Tarkan Ozdemir,
Cigdem Ozdilekcan.



Mustafa Hamidullah TURKKANI et al.

Turkiye Klinikleri J Med Sci. 2020;40(3):358-65

Iseman MD. [Preventive treatment in tubercu-
losis]. Iseman MD, ed. Ozkara S, geviri ed-
itrii. Klinisyenler igin Tiiberkiloz Kilavuzu. 1.
Baski. istanbul; Nobel Tip Kitabevleri; 2002.
p.355-98.

(Ozkara S. [Preventive treatment in tuberculo-
sis]. Ozkara S, Kilicaslan Z, editérler.
Tiiberkiiloz. istanbul: Toraks Kitaplari; 2010.
p.586-97.

Abubakar I, Chakaya J, Maeurer M, Zumla A.
Towards optimal treatment for latent My-
cobacterium tuberculosis infection. Lancet
Respir Med. 2019;7(3):195-7. [Crossref]
[PubMed]

Haley CA. Treatment of latent tuberculosis in-
fection. Microbiol Spectr. 2017;5(2). [Crossref]
[PubMed]

Yang J, Lee S, Oh S, Han S, Park SY, Kim Y,
etal. The risk of active tuberculosis among in-
dividuals living in tuberculosis-affected house-
holds in the Republic of Korea, 2015. PLoS
One. 2019;14(12):e0225744.  [Crossref]
[PubMed] [PMC]

World Health Organization. Guidelines on the
Management of Latent Tuberculosis Infection.
Geneva, Switzerland: World Health Organiza-
tion; 2015. p.34.

Turkish  Republic  Ministry of Health.
Tiberkiiloz Tani ve Tedavi Rehberi. Yayin No:
862. Ankara: Basak Matbaacilik ve Tanitim
Hizmetleri Ltd. Sti.; 2011. p.153.

Turkish Institution of Statistics. [Population
and demography]. Temel Istatistikler.
www.tuik.gov.tr [Link]

Turkish Republic Ministry of Health, Tubercu-
losis Department, Ozkara S, Aktas Z, Ozkan
S, Ecevit H. Tiirkiye'de Ttiberkilozun Kontroli
igin Bagvuru Kitabi. Ankara: Rekmay Ltd. Sti.;
2003. p.112.

Bishai WR, Chaisson RE. Short-course
chemoprophylaxis for tuberculosis. Clin Chest
Med. 1997;18(1):115-22. [Crossref] [PubMed]

. Swift MD, Molella RG, Vaughn AIS, Breeher

LE, Newcomb RD, Abdellatif S, et al. Deter-
minants of latent tuberculosis treatment ac-
ceptance and completion in healthcare
personnel. Clin Infect Dis. 2020;71(2):284-90.
[Crossref] [PubMed]

Han SS, Lee SJ, Yim JJ, Song JH, Lee EH,
Kang YA. Evaluation and treatment of latent
tuberculosis infection among healthcare work-
ers in Korea: a multicentre cohort analysis.
PLoS One. 2019;14(9):e0222810. [Crosstref]
[PubMed] [PMC]

Lee EH, Kim SJ, Ha EJ, Park ES, Choi JY,
Leem AY, et al. Treatment of latent tubercu-
lous infection among health care workers at a

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

I REFERENCES

tertiary hospital in Korea. Int J Tuberc Lung
Dis. 2018,1;22(11):1336-43.  [Crossref]
[PubMed]

Shedrawy J, Jansson L, Rohl |, Kulane A,
Bruchfeld J, Lénnroth K. Quality of life of pa-
tients on treatment for latent tuberculosis in-
fection: a mixed-method study in Stockholm,
Sweden. Health Qual Life Outcomes.
2019;17(1):158. [Crossref] [PubMed] [PMC]

Santos JC, Silva JB, Rangel MA, Barbosa L,
Carvalho I. Preventive therapy compliance in
pediatric tuberculosis - A single center experi-
ence. Pulmonology. 2020;26(2):78-83. [Cross-
ref] [PubMed]

Lam CK, McGinnis Pilote K, Haque A, Burzyn-
ski J, Chuck C, Macaraig M. Using video tech-
nology to increase treatment completion for
patients with latent tuberculosis infection on 3-
month isoniazid and rifapentine: an imple-
mentation study. J Med Internet Res.
2018;20(11):e287. [Crossref]  [PubMed]
[PMC]

Cohen A, Mathiasen VD, Schon T, Wejse C7.
The global prevalence of latent tuberculosis:
a systematic review and meta-analysis. Eur
Respir J. 2019;54(3):1900655. [Crossref]
[PubMed]

Reichler MR, Khan A, Sterling TR, Zhao H,
Chen B, Yuan Y, et al; Tuberculosis Epidemi-
ologic Studies Consortium Task Order 2
Team. Risk factors for tuberculosis and effect
of preventive therapy among close contacts of
persons with infectious tuberculosis. Clin In-
fect Dis. 2020;70(8):1562-72. [PubMed)]

Huaman MA, Sterling TR. Treatment of latent
tuberculosis infection-an update. Clin Chest
Med. 2019;40(4):839-48. [Crossref] [PubMed]

Chee CBE, Reves R, Zhang Y, Belknap R. La-
tent tuberculosis infection: opportunities and
challenges. Respirology. 2018;23(10):893-
900. [Crossref] [PubMed]

Kwara A, Herold JS, Machan JT, Carter EJ.
Factors associated with failure to complete
isoniazid treatment for latent tuberculosis in-
fectionin Rhode Island. Chest.
2008;133(4):862-8. [Crossref] [PubMed]

Hirsch-Moverman Y, Daftary A, Franks J, Col-
son PW. Adherence to treatment for latent tu-
berculosis infection: systematic review of
studies in the US and Canada. Int J Tuberc
Lung Dis. 2008;12(11):1235-54. [PubMed]

Plourde PJ, Basham CA, Derksen S, Schultz
J, McCulloch S, Larcombe L, et al. Latent tu-
berculosis treatment completion rates from
prescription drug administrative data. Can J
Public Health. 2019;110(6):705-13. [Crossref]
[PubMed] [PMC]

365

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Pease C, Zwerling A, Mallick R, Patterson M,
Demaio P, Finn S, et al. The latent tuberculo-
sis infection cascade of care in Igaluit,
Nunavut, 2012-2016. BMC Infect Dis.
2019;19(1):890. [Crossref] [PubMed] [PMC]

Séraphin MN, Hsu HC, Chapman HJ, de An-
drade Bezerra JL, Johnston L, Yang Y, et al.
Timing of treatment interruption among la-
tently infected tuberculosis cases treated with
a nine-month course of daily isoniazid: find-
ings from a time to event analysis. BMC Pub-
lic Health. 2019;19(1):1214. [Crossref]
[PubMed] [PMC]

Kawatsu L, Uchimura K, Ohkado A. Trend and
treatment status of latent tuberculosis infec-
tion patients in Japan - Analysis of Japan TB
Surveillance data. PLoS One. 2017;12(11):
€0186588. [Crossref] [PubMed] [PMC]

Sentis A, Vasconcelos P, Machado RS, Cayla
JA, Guxens M, Peixoto V, et al. Failure to
complete treatment for latent tuberculosis in-
fection in Portugal, 2013-2017: geographic,
sociodemographic, and medical-associated
factors. Eur J Clin Microbiol Infect Dis.
2020;39(4):647-56. [Crossref] [PubMed]

Schein YL, Madebo T, Andersen HE, Arnesen
TM, Dyrhol-Riise AM, Tveiten H, et al. Treat-
ment completion for latent tuberculosis infec-
tion in Norway: a prospective cohort study.
BMC Infect Dis. 2018;18(1):587. [Crossref]
[PubMed] [PMC]

Noh CS, Kim HI, Choi H, Kim Y, Kim CH, Choi
JH, et al. Completion rate of latent tuberculo-
sis infection treatment in patients aged 65
years and older. Respir Med. 2019;157:52-8
[Crossref] [PubMed]

Kan B, Kalin M, Bruchfeld J. Completing treat-
ment for latent tuberculosis: patient back-
ground matters. Int J Tuberc Lung Dis.
2013;17(5):597-602. [Crossref] [PubMed]

Kolsuz M, Ersoy M, Kiigiikkebapci C, Metintas
M, Uggun |, Erginel S. [The evaluation of close
contact case of pulmonary tuberculosis pa-
tients enrolled to Eskisehir Deliklitas Tubercu-
losis Control Dispensary]. Tuberk Toraks.
2003;51(3):282-8. [PubMed]

Kagmaz Bagoglu O, Atasever A. [Treatment
of latent tuberculosis infection in tuberculosis
dispensaries in Izmir city]. Turkiye Klinikleri
Arch Lung. 2005;6(1):14-8.

Dundar C, Oztomurcuk D, Terzi O. Regional
success on screening and chemoprophylaxis
in contacts of patients with pulmonary tuber-
culosis in Turkey: a dispensary experience in
2016-2017. Trans R Soc Trop Med Hyg.
2019;113(6):351-5. [Crossref] [PubMed]


https://linkinghub.elsevier.com/retrieve/pii/S2213260019300360
https://pubmed.ncbi.nlm.nih.gov/30823969/
https://www.asmscience.org/content/journal/microbiolspec/10.1128/microbiolspec.TNMI7-0039-2016
https://pubmed.ncbi.nlm.nih.gov/28409555/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225744
https://pubmed.ncbi.nlm.nih.gov/31846466/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6917288/
http://www.tuik.gov.tr
https://linkinghub.elsevier.com/retrieve/pii/S0272523105703609
https://pubmed.ncbi.nlm.nih.gov/9098615/
https://doi.org/10.1093/cid/ciz817
https://pubmed.ncbi.nlm.nih.gov/31552416/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0222810
https://pubmed.ncbi.nlm.nih.gov/31536577/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6752845/
https://www.ingentaconnect.com/content/iuatld/ijtld/2018/00000022/00000011/art00015
https://pubmed.ncbi.nlm.nih.gov/30355414/
https://hqlo.biomedcentral.com/articles/10.1186/s12955-019-1228-4
https://pubmed.ncbi.nlm.nih.gov/31651339/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6813984/
https://www.sciencedirect.com/science/article/pii/S2531043719301278?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2531043719301278?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31427215/
https://www.jmir.org/2018/11/e287/
https://pubmed.ncbi.nlm.nih.gov/30459146/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6280031/
https://doi.org/10.1183/13993003.00655-2019
https://pubmed.ncbi.nlm.nih.gov/31221810/
https://pubmed.ncbi.nlm.nih.gov/31127813/
https://www.sciencedirect.com/science/article/abs/pii/S0272523119300619?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31731988/
https://doi.org/10.1111/resp.13346
https://pubmed.ncbi.nlm.nih.gov/29901251/
https://www.sciencedirect.com/science/article/abs/pii/S0012369215496710?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/18071014/
https://pubmed.ncbi.nlm.nih.gov/18926033/
https://link.springer.com/article/10.17269%2Fs41997-019-00240-1
https://pubmed.ncbi.nlm.nih.gov/31297736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6964601/
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4557-3
https://pubmed.ncbi.nlm.nih.gov/31651260/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6814024/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7524-4
https://pubmed.ncbi.nlm.nih.gov/31481046/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6724263/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0186588
https://pubmed.ncbi.nlm.nih.gov/29091917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5665521/
https://link.springer.com/article/10.1007%2Fs10096-019-03765-y
https://pubmed.ncbi.nlm.nih.gov/31797155/
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-018-3468-z
https://pubmed.ncbi.nlm.nih.gov/30453946/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6245849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6245849/
https://pubmed.ncbi.nlm.nih.gov/31522030/
https://www.ingentaconnect.com/content/iuatld/ijtld/2013/00000017/00000005/art00007
https://pubmed.ncbi.nlm.nih.gov/23575323/
https://pubmed.ncbi.nlm.nih.gov/15143407/
https://doi.org/10.1093/trstmh/trz008
https://pubmed.ncbi.nlm.nih.gov/30892630/

