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Abstract

Medical factors and non-medical factors account for a high number of difficulties in treating tuberculosis. This study aims to
comprehensively examine the factors that contribute to failure in tuberculosis treatment. We searched for relevant articles in various
databases, such as PubMed, ScienceDirect, ProQuest, Research Gate and Google Scholar. The summary of the results from several
of these articles are that advanced age, the presence of comorbidities such as diabetes mellitus and HIV, low vitamin C, low body
mass index, and non-adherence to treatment are the key factors for failure in pulmonary tuberculosis treatment. The role of health
workers in the medical field and support from the patient's family are important to provide support to patients with tuberculosis to
increase their compliance with treatment. (Afr J Reprod Health 2024; 28 [10s]: 421-429).
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Résumé

Les facteurs médicaux et non médicaux expliquent un grand nombre de difficultés dans le traitement de la tuberculose. Cette étude
vise a examiner de maniere approfondie les facteurs qui contribuent a I'échec du traitement de la tuberculose. Nous avons recherché
des articles pertinents dans diverses bases de données, telles que PubMed, ScienceDirect, ProQuest, Research Gate et Google
Scholar. Le résumé des résultats de plusieurs de ces articles montre que 1'dge avancé, la présence de comorbidités telles que le diabete
sucré et le VIH, un faible taux de vitamine C, un faible indice de masse corporelle et la non-observance du traitement sont les facteurs
clés d'échec dans la tuberculose pulmonaire. traitement. Le role des agents de santé dans le domaine médical et le soutien de la
famille du patient sont importants pour apporter un soutien aux patients atteints de tuberculose afin d'accroitre leur observance du
traitement. (Afr J Reprod Health 2024, 28 [10s]: 421-429).

Mots-clés: Age avancé, comorbidités, vitamine C, IMC, non-observance, tuberculose

Introduction

Tuberculosis (TB) is an infectious disease caused by
Mycobacterium tuberculosis. According to the latest
data from the World Health Organization (WHO),
10 million people worldwide were expected to suffer
from tuberculosis in 2020. These include 5.6 million
men, 3.3 million women, and 1.1 million children.
In the same year, 1.5 million people died from TB,
including 214,000 people who were co-infected with
HIV'. The high incidence rate and the difficulty in
preventing the disease are attributable to medical
(comorbidities, micronutrient intake, etc.) as well as

non-medical factors (low knowledge, lack of family
support, non-compliance with taking medication),
which all lead to failure in tuberculosis treatment.
Moreover, individuals afflicted with tuberculosis
may experience an unsafe health environment and
diminished public hygiene’>. The pulmonary
tuberculosis epidemic occurs most often in elderly
people and is progressive, increasing the incidence
rate with increasing age®*. The presence of
comorbidities® like HIV®, diabetes mellitus, and
malignancy 7 are often associated with the failure to
cure  pulmonary tuberculosis®.  Recognizing
comorbidities in patients with TB is important to
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ensure early diagnosis and improve co-management.
Worldwide, individuals with poor nutritional status
suffer from tuberculosis more those with better
nutrition’. Poor nutrition is considered one of the
factors that increases the risk of pulmonary
tuberculosis'’. Poor nutritional status can reduce the
immune system so that the disease can easily enter
and infect the body. Poor nutrition can also affect the
healing process from the disease'!. Poor nutrition
will generally causes a decrease in BMI. A low BMI
has a greater risk of failure to cure pulmonary
tuberculosis'?. Evidence suggests that BMI < 16
kg/m? is associated with an increased number of lung
cavities and zones affected in pulmonary
tuberculosis patients'?.

Dietary micronutrient intake is important for

human health!'*!>, The multitude of effects that
vitamin C has on human health can be attributed to
its antioxidant properties and its role as a cofactor
for various biosynthetic enzymes'®. Overall, the
significance of vitamin C in maintaining optimal
immunity is widely recognized'’.
Treatment compliance in tuberculosis patients is a
complex behavioral problem and has many aspects
that need to be better understood'®. The success in
curing tuberculosis depends greatly on the extent to
which TB patients comply with taking prescribed
medications'. Therefore, this article aims to provide
an update and clarification regarding factors that
contribute to treatment failure which include. We
specifically investigated the role of advanced age,
comorbid diseases, low intake of vitamin C, body
mass index (BMI), and non-compliance with
prescribed medications as causative factors in
reducing the effectiveness of treatment of
tuberculosis.

Methods

This was a narrative review that employed a
comprehensive strategy by searching for articles in
research journal databases, using the Internet, and
reviewing articles. Database searches via PubMed,
ScinceDirect, ProQuest, Research Gate and Google
Scholar. Five articles were created to analyze each
article's topic, objectives, methods used, sample
size, and applicability of findings. Writing a

No-success pulmonary tuberculosis treatment: Review

Literature Narrative Review follows 2 steps
proposed by Green et al®, including: Preparation
and General Guidelines. Steps are outlined as
follows:

Stage 1: Preparation

The preparation stage consists of (1) Topic selection:
The topic of this narrative review was ‘what causes
pulmonary tuberculosis treatment failure’. (2) Initial
Search: literature search from several databases such
as; PubMed, ScinceDirect, ProQuest, Research Gate
and Google Scholar. The keywords used were
failure, pulmonary, treatment and tuberculosis. (3)
Objective: The objective of this study was to
determine the key factors in pulmonary tuberculosis
treatment failure.

Stage 2: General guidelines

There are no rigid guidelines for what should or
should not be included. We synthesise the literature
by integrating the findings obtained from the note-
taking or table-making process. This is necessary for
readers who are less familiar with the topic
presented, so as to describe a clear, relevant, and
easy-to-read synthesis. There is no registration for
narrative reviews.

Results

The five selected articles (Table.1) had appropriate
topics, namely factors related to the causes of failure
in the treatment of pulmonary tuberculosis. In terms
of research objectives, one article?! aimed to assess
the determining factors for the success of TB
treatment in DOTS patients in the city of Jimma,
southwest Ethiopia, while another article®
investigated the impact of comorbidities on healing
outcomes and mortality rates in TB patients in
Poland. Another article®® investigated the
relationship between dietary micronutrient intake
with pulmonary tuberculosis cure outcomes, while
the fourth article** investigate the impact of diabetes
and low body mass index (BMI) on tuberculosis
(TB) treatment outcomes in a South Indian, The final
article® aimed to understand how non-adherence
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Table 1: Narative review articles

No-success pulmonary tuberculosis treatment: Review

No Researcher, year, Research objectives Methods Sample Result
and title

1 Teka, 2023, To assess the Unmatched 590 participants ~ Significant
Determinants of determinants of case-control (118 cases with determinants of
Unsuccessful ~ TB  unsuccessful TB study. unsuccessful unsuccessful TB
Treatment Outcomes treatment  outcomes treatment and 472 treatment  outcomes
Among Patients on among patients with controls with included age > 35
Directly Observed directly observed successful years, lack of contact
Treatment Short treatment, short-course treatment) person, HIV positive
Course in Jimma (DOTS) in Jimma status, and
Town Health town, southwest malnutrition
Facilities, Southwest  Ethiopia
Ethiopia: A Case-

Control Study?!

2 Nowinski A et al, To analyze the impact Multinomial 19,217 records from Presence of
2023, The impact of of comorbidities on regression the TB registry comorbidities  (e.g.,
comorbidities on TB treatment analysis of diabetes, HIV,
tuberculosis outcomes in Poland registry alcoholism) was
treatment outcomes data. associated with lower
in Poland: a national treatment success rates
cohort study?? and higher mortality.

3 Xiong K et al, 2020, The purpose of the The study The study included Low intake of vitamin
Association of study was to was a 1834  participants C (adjusted OR (95%
Dietary investigate the prospective  who met the CI): 1.80 (1.07, 3.04),
Micronutrient Intake association between cohort study inclusion criteria, Ptrend = 0.02) and Zn
with Pulmonary dietary micronutrient which were being (adjusted OR (95%
Tuberculosis intake and the diagnosed with CI): 2.52 (1.25, 5.08),
Treatment  Failure treatment outcome of pulmonary Ptrend = 0.02) was
Rate: ACohort pulmonary tuberculosis, aged associated with a
Study? tuberculosis  (PTB). over 18, and higher treatment

Specifically, it aimed provided informed failure rate.
to determine if low consent

intake  of  certain

micronutrients, such as

vitamin C and zinc

(Zn), is associated with

a higher failure rate of

PTB treatment.

4 Kornfeld ef al, 2020, To investigate the Prospective The cohort consisted Low BMI was
Impact of Diabetes impact of diabetes and cohort study of 389 participants, significantly
and Low Body Mass low body mass index including 256 associated with
Index on (BMI) on tuberculosis individuals with adverse TB treatment
Tuberculosis (TB) treatment diabetes and 133 outcomes, including
Treatment outcomes in a South with normal glucose higher rates of
Outcomes?* Indian cohort tolerance treatment failure and

death.
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5 Chimeh, R. A ef al, The study aimed to Systematic The review included Non-adherence was
2020, Clinical and understand how non- review 14 studies meeting associated with a
economic impact of adherence affects following the inclusion criteria.  higher risk of treatment
medication non- clinical outcomes such the These studies were failure.
adherence in drug- as death and treatment PRISMA conducted in various
susceptible failure, as well as the guidelines countries and
tuberculosis: a economic burden included both
systematic review?>  associated with non- retrospective and

adherence. prospective  cohort

studies, as well as
case-control studies.
Population sizes
ranged from 83 to
2416 patients, with
varying age groups
and a higher
proportion of males
in most studies

affects clinical outcomes such as death and treatment
failure, as well as the economic burden associated
with non-adherence.

The analysis method used can be explained
as follows: of the five articles, two articles used a
prospective cohort study; one article used
unmatched case-control design; one article used
multinomial regression analysis of registry data ; and
one article systematic review following the
PRISMA guidelines .

The sample size in the four articles that used
data from reports collected during the research
period and one article uses mixed data, primary data
in the form of questionnaires and medical records.
Two article used a sample size of more than 10,000;
one article used a sample size of more than 1000;
while the remaining 2 articles used less than 1000
sample sizes. The results of the analysis of the five
selected articles are as follows. The first article
focuses on the determinants of success of
tuberculosis treatment in patients following short,
directly observed treatment at a health facility in
Jimma City, Southwestern Ethiopia®!. Advanced
age, HIV positive, lack of people to contact, and
malnutrition were the key determining factors
identified for the success of TB treatment. Those
aged over 34.7 years were 2 times more likely to
have an unsuccessful treatment outcome than those
aged <34.7 years.

The second article focuses on the impact of
comorbidities on tuberculosis treatment outcomes in
Poland. Comorbidities were associated with a lower
healing success rate and a higher mortality rate.
Comorbidities such as diabetes, alcoholism,
substance addiction, immunosuppressive therapy,
cancer, and tobacco use increase the risk of failure
to cure tuberculosis. The findings in this article are
that diabetes, alcoholism, immunosuppressive
therapy, and cancer are associated with lower cure
success rates and higher mortality in TB patients in
Poland*.

The third article focuses on the relationship
between micronutrient intake and the rate of failure
to cure pulmonary tuberculosis. Low intake of
micronutrients such as vitamin C and zinc is
associated with higher rates of treatment failure in
TB patients. Food intake is an important factor in
regulating the nutritional status of tuberculosis
patients and may ultimately affect the outcome of
tuberculosis cure. Low vitamin C and zinc intakes
are associated with higher rates of cure failure in
patients with tuberculosis. Supplementing with
vitamin C and zinc may help treat tuberculosis. The
lowest percentiles of vitamin C and zinc intake were
associated with increased rates of tuberculosis cure
failure, whereas the lowest and middle percentiles of
magnesium intake were associated with a lower risk
of cure failure®.
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The fourth article focuses on the impact of diabetes
and low body mass index on tuberculosis recovery
outcomes. Low body mass index (BMI) and diabetes
are independently associated with increased risk of
tuberculosis and adverse outcomes?*. Paradoxically,
uncontrolled diabetes has a protective effect in
patients with low BMI and pulmonary tuberculosis,
resulting in sputum conversion and cure rates
approaching those in normal-BMI-high-BMI
diabetics and non-diabetics.

The fifth article focuses on how non-adherence
affects clinical outcomes such as death and treatment
failure, as well as the economic burden associated
with non-adherence®. Non-adherence to
tuberculosis treatment is significantly associated
with tuberculosis patients relapsing or relapsing. A
high recurrence rate indicates unsuccessful
treatment?S. Five articles focus on factors that
can lead to failure during tuberculosis treatment.
Failure to treat tuberculosis can lead to an increased
risk of disease, drug resistance, transmission, and
death?’.

Discussion

Tuberculosis, caused by the Mycobacterium
tuberculosis complex bacteria, is one of the oldest
diseases known to affect humans and is a leading
cause of death worldwide?®. The disease remains the
leading cause of infection-related deaths worldwide,
with poverty being the leading associated
predisposing factor. Clinically, TB manifests as
"latent" TB and active TB, with each disease treated
differently”. Many factors can cause failure in
curing pulmonary tuberculosis. Therefore, it is
necessary to take steps or identify the risk factors
that are associated with failure to recover, which is
an important component in maximizing the
effectiveness of TB control programs*®.

The elderly population continues to increase
worldwide. Most tuberculosis patients are over 50
years old, with higher rates of case fatality and
failure in patients over 65 years old*!. Pulmonary
tuberculosis occurs most frequently in the elderly
due to endogenous reactivation of the infection®.
Advanced age is often a causal factor in treatment
failure, this can be caused by; (1) The immune

No-success pulmonary tuberculosis treatment: Review

system declines so that as we get older, the immune
system tends to weaken. A body that is unable to
fight infection effectively can cause difficulties in
dealing with tuberculosis bacteria, (2) difficulty in
undergoing treatment. Tuberculosis treatment
regimens generally require discipline and
persistence in taking medication regularly over a
fairly long period. In old age, patients may
experience difficulty in adhering to treatment
schedules due to various factors, such as memory
impairment, and limited mobility. So the death rate
for elderly tuberculosis patients is much higher than
for young patients®. Atypical clinical manifestations
in old age can cause delays in diagnosis and
treatment, resulting in high morbidity and mortality
rates. The clinical approach to tuberculosis in elderly
patients is complicated by various factors,
necessitating a high index of suspicion for
tuberculosis in this population®*

Comorbidities contribute to TB deaths
across all ages, with two-thirds of deaths occurring
within two months of TB registration. Therefore,
they can be a factor in treatment failure, as diabetes
increases the risk of treatment failure, death, and
relapse in TB patients®. The presence of
comorbidities, such as diabetes, HIV, alcoholism,
drug addiction, immunosuppressive therapy, and
cancer, is associated with lower cure success rates
and higher mortality among TB patients?’. For this
reason, doctors must monitor side effects and
response to antituberculosis therapy in patients with
comorbidities®. Comorbidities can increase the risk
of severe infections, affect tissue healing, and affect
drug metabolism.

Micronutrients are closely related to
pulmonary tuberculosis (PTB). Micronutrient
support may reduce chronic inflammation and
improve sputum smear or culture conversion to
contribute to anti-TB cure®’. Micronutrients, one of
which is vitamin C, play an important role in curing
pulmonary tuberculosis. Low intake of vitamin C
has been reported to be associated with a higher
incidence of TB failing to cure®. Giving high doses
of vitamin C (15 g/day) orally to seriously ill
tuberculosis patients every day for 6 to 8 months
increases appetite and physical activity without
negative effects®.
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Individuals with pulmonary tuberculosis tend to fall
into the underweight category®. Individuals with
low BMI tend to have a higher risk of treatment
failure for TB. Poor nutritional status, often reflected
in low BMI, can weaken the immune system and
hinder the body's ability to fight TB infection.
Additionally, low BMI can also affect the absorption
of TB medication in the body, which in turn can
reduce the effectiveness of treatment. The
significant association between TB and BMI is only
observed in cases of pulmonary TB, not extra-
pulmonary TB*'. Individuals suffering from
tuberculosis with a Body Mass Index (BMI) below
18.5 are independently predicted to experience
mortality within 8 weeks, thus greatly increasing the
potential for treatment failure*>. Attaining a
favorable body mass index requires maintaining
regular physical activity and following a balanced,
nutritious diet consistently.

Adherence to TB medication is critical for
successful treatment outcomes, controlling spread
and preventing the development of drug resistance
in TB*. Main reasons for non-compliance with TB
treatment, food  support, reminders and
encouragement; busy work commitments; being
away from home; perceived and experienced stigma
and  discrimination;  beliefs, e.g.  about
health/treatment; perceived risks; other than anti-TB
drugs , financial constraints in obtaining adequate
food and medical expenses; poor relationships
between healthcare providers and patients, such as
communication gaps, lack of respect for patients,
poor quality of healthcare, and insufficient patient
satisfaction; Health Information/ Education, drug
exposure, persistence of symptoms after initiation of
treatment**. Reasons for patient non-compliance
with tuberculosis treatment include; already feeling
better, no longer showing symptoms or getting
better, in the recovery period, afraid of the side
effects of the drug®. Attaining a favorable body
mass index requires maintaining regular physical
activity and following a balanced, nutritious diet
consistently. This involves a holistic approach that
includes patient education, social support,
understanding and managing drug side effects and
addressing economic or psychological factors that

No-success pulmonary tuberculosis treatment: Review

may influence adherence. The medical team also has
an important role in monitoring and supporting
patients so that they can follow the treatment plan
correctly.

Based on the articles reviewed, the reasons
behind the ineffectiveness of pulmonary
tuberculosis treatment encompass various factors,
such as older age, concurrent health conditions,
inadequate vitamin C intake, body mass index
(BMI), and lack of adherence to treatment protocols.
Hence, addressing these factors is crucial in
mitigating treatment failure.

The findings highlight the importance of
health worker roles and family support in improving
treatment adherence, which can inform public health
policies and interventions to enhance TB treatment
success rates. As a narrative review, the study may
be subject to selection bias, as it relies on the authors'
discretion in choosing which studies to include,
potentially overlooking some relevant studies.

Conclusion

The studies included in this review show that
advanced age, the presence of comorbid diseases,
low vitamin C, low body mass index (BMI), and
non-adherence to treatment are factors that can cause
pulmonary tuberculosis treatment failure. Therefore,
the role of health workers in the medical field and
support from the patient's family is very important to
provide support to TB patients in increasing
compliance with treatment.

Contribution of authors

Hasrah Junaidi: conceptualized and designed the
study,

Iskandar Arfan: collected and analyzed the data,
Annis Catur Adi: reviewed empirical studies,
Prehatin  Trirahayu Ningrum: designed the
methodology,

Hasrah Junaidi, and Iskandar Arfan: wrote the
introduction and edited the paper.

Funding

This study was not funded

African Journal of Reproductive Health October 2024, 28 (10s) 426



Junaidi et al.

Acknowledgment

Thank you to my fellow Doctorate Degree Program
in Public Health classmates in Surabaya.

References

1. WHO. Tuberculosis. WHO. Published 2020. Accessed
December 18, 2023.
https://www.who.int/indonesia/news/campaign/tb-
day-2022/fact-sheets

2. Hernandez JC and Moser CM. Maternal Mortality and Risk
Factors African Journal of Reproductive Health. Vol
17.; 2013.

3. Caraux-Paz P, Diamantis S, de Wazieres B and Gallien S.
Tuberculosis in the Elderly. J Clin Med.
2021;10(24):5888. doi:10.3390/jcm10245888

4. Lee CH, Wang JY, Lin HC, Lin PY, Chang JH, ,Suk CW,
Lee LN, Lan CC and Bai KJ. Treatment delay and
fatal outcomes of pulmonary tuberculosis in advanced
age: a retrospective nationwide cohort study. BMC
Infect Dis. 2017;17(1):449. doi:10.1186/s12879-017-
2554-y

5. Babalik A, Kilicaslan Z, Kiziltas S, Gencer S and Ongen G.
A Retrospective Case-Control Study, Factors
Affecting Treatment Outcomes for Pulmonary
Tuberculosis in Istanbul, Turkey. Balkan Med J.
2013;30(2):204-210.
doi:10.5152/balkanmed;.2013.005

6. Swaminathan S, Ramachandran R, Baskaran G, Paramasivan
CN, Ramanathan U, Venkatesan P, Prabhakar R, and
Datta M. Risk of development of tuberculosis in HIV-
infected vpatients. Int J Tuberc Lung Dis.
2000;4(9):839-844.

7. Vasankari T, Holmstrém P, Ollgren J, Liippo K, Kokki M,
Ruutu P. Risk factors for poor tuberculosis treatment
outcome in Finland: a cohort study. BMC Public
Health.2007;7(1):291. doi:10.1186/1471-2458-7-291

8. Sengul A, Akturk UA, Aydemir Y, Kaya N, Kocak ND and
Tasolar FT. Factors affecting successful treatment
outcomes in pulmonary tuberculosis: a single-center
experience in Turkey, 2005-2011. The Journal of
Infection in Developing Countries. 2015;9(08):821-
828. doi:10.3855/jidc.5925

9. Van Lettow M, Fawzi WW, Semba PH and Semba RD. Triple
Trouble: the Role of Malnutrition in Tuberculosis and
Human Immunodeficiency Virus Co-infection. Nutr
Rev. 2003;61(3):81-90. doi:10.1301/nr.2003.marr.81-
90

10. Chandra RK. Nutrition, immunity and infection: From basic
knowledge of dietary manipulation of immune
responses to practical application of ameliorating
suffering and improving survival. Proceedings of the
National Academy of Sciences. 1996;93(25):14304-
14307. doi:10.1073/pnas.93.25.14304

No-success pulmonary tuberculosis treatment: Review

11. Pendidikan J and Konseling D. Literature Review Article :
Faktor Hubungan Status Gizi Pada Penderita
Tuberkulosis. Jurnal Pendidikan dan Konseling.
2022;4.

12. Kornfeld H, Sahukar SB, Procter-Gray E, Nathella PK, Kim
W, Kevin k, Mohan N, Wenjun L, Subash B and Vijay
V. Impact of Diabetes and Low Body Mass Index on
Tuberculosis ~ Treatment  Outcomes.  Clinical
Infectious Diseases. 2020;71(9):€392-e398.
doi:10.1093/cid/ciaa054

13. Hoyt KJ, Sarkar S, White L, Noyal MJ, Padmini S, Subitha
L, Muthuraj M, Saka VK, Jerrold JE, Gautam R,
Robert HC and Natasha SH. Effect of malnutrition on
radiographic findings and mycobacterial burden in
pulmonary tuberculosis. PLoS One.
2019;14(3):e0214011.
doi:10.1371/journal.pone.0214011

14.  Tam E, Keats EC, Rind F, Das JK and Bhutta ZA.
Micronutrient Supplementation and Fortification
Interventions on Health and Development Outcomes
among Children Under-Five in Low- and Middle-
Income Countries: A Systematic Review and Meta-
Analysis. Nutrients. 2020;12(2):289.
doi:10.3390/nu12020289

15. Lewandowska M, Wigckowska B, Sajdak S and Lubinski J.

First  Trimester = Microelements and  Their
Relationships  with Pregnancy Outcomes and
Complications. Nutrients. 2020;12(4):1108.

doi:10.3390/mu12041108

16.  Rowe S and Carr AC. Global Vitamin C Status and
Prevalence of Deficiency: A Cause for Concern?
Nutrients. 2020;12(7):2008. doi:10.3390/nu12072008

17. Carr A and Maggini S. Vitamin C and Immune Function.
Nutrients. 2017;9(11):1211. doi:10.3390/mu9111211

18. Lolong DB, Aryastami NK, Kusrini I, Kristina LT, Ingan T,
Siti I, Felly PS, Raflizar, Noer E, Nikson S, Lamria P,
Oster SS and Yusniar A. Nonadherence to anti-
tuberculosis treatment, reasons and associated factors
among pulmonary tuberculosis patients in the
communities in Indonesia. PLoS One.
2023;18(8):¢0287628.
doi:10.1371/journal.pone.0287628

19. Baharuddin. Faktor Yang Mempengaruhi Tingkat
Kegagalan  Pengobatan  Pasien  Tuberkulosis
(Tb)Paru Pada Anak Di Puskesmas Kota Makassar
Baharuddin K. Vol 13.; 2019.

20. Green BN, Johnson CD and Adams A. Writing narrative
literature reviews for peer-reviewed journals: secrets
of the trade. J Chiropr Med. 2006;5(3):101-117.
doi:10.1016/S0899-3467(07)60142-6

21. Teka D, Assegid S, Ahmed J, Adera D, Eyobel A, Girma
W and Addis E. Determinants of Unsuccessful TB
Treatment Outcomes Among Patients on Directly
Observed Treatment Short Course in Jimma Town
Health Facilities, Southwest Ethiopia: A Case-Control
Study. Infect Drug Resist. 2023;Volume 16:6427-
6435. doi:10.2147/IDR.S428652

African Journal of Reproductive Health October 2024, 28 (10s) 427



Junaidi et al.

22. Nowinski A, Wesotowski S and Korzeniewska-Koseta M.
The impact of comorbidities on tuberculosis treatment
outcomes in Poland: a national cohort study. Front
Public Health. 2023;11.
doi:10.3389/fpubh.2023.1253615

23. Xiong K, Wang J, Zhang J, Hao H, Wang Q, Jing C and
Aiguo M. Association of Dietary Micronutrient Intake
with Pulmonary Tuberculosis Treatment Failure Rate:
A Cohort Study. Nutrients. 2020;12(9):2491.
doi:10.3390/nu12092491

24. Kornfeld H, Sahukar SB, Procter-Gray E, Nathella PK, Kim
W, Kevin k, Mohan N, Wenjun L, Subash B and Vijay
V. Impact of Diabetes and Low Body Mass Index on
Tuberculosis  Treatment  Outcomes.  Clinical
Infectious Diseases. 2020;71(9):e392-e398.
doi:10.1093/cid/ciaa054

25. Chimeh RA, Gafar F, Pradipta IS, Akkerman OW,Hak E,
Alffenaar JWC and Boven FMV.. Clinical and
economic impact of medication non-adherence in
drug-susceptible tuberculosis: a systematic review.
The International Journal of Tuberculosis and Lung
Disease. 2020;24(8):811-819.
doi:10.5588/ijtld.19.0754

26. Mclvor A, Koornhof H and Kana BD. Relapse, re-infection
and mixed infections in tuberculosis disease. Pathog
Dis. 2017;75(3). doi:10.1093/femspd/ftx020

27. Diallo A, Dahourou DL, Dah TTE, Tassembedo S,
Sawadogo R and Meda N. Factors associated with
tuberculosis treatment failure in the Central East
Health region of Burkina Faso. Pan Afr Med J.
2018;30:293. d0i:10.11604/pam;j.2018.30.293.15074

28. Natarajan A, Beena PM, Devnikar A V. and Mali S. A
systemic review on tuberculosis. Indian Journal of
Tuberculosis. 2020;67(3):295-311.
doi:10.1016/j.ijtb.2020.02.005

29.  Peloquin CA and Davies GR. The Treatment of
Tuberculosis. Clin Pharmacol Ther.
2021;110(6):1455-1466. doi:10.1002/cpt.2261

30. Gilmour B, Xu Z, Bai L, Alene KA and Clements ACA.
Risk factors associated with unsuccessful tuberculosis
treatment outcomes in Hunan Province, China.
Tropical Medicine & International  Health.
2022;27(3):290-299. doi:10.1111/tmi.13720

31. Gaur S, Dhingra V, Rajpal S and Aggarwal J. Indian Journal
of Tuberculosis Tuberculosis In The Elderly And
Their Treatment Outcome Under Dots.

32. Stead WW. Pathogenesis of a first episode of chronic
pulmonary tuberculosis in man: recrudescence of
residuals of the primary infection or exogenous
reinfection? Am Rev Respir Dis. 1967;95(5):729-745.
doi:10.1164/arrd.1967.95.5.729

33. Davies PDO. Tuberculosis in the Elderly. Drugs Aging.
1996;8(6):436-444. doi:10.2165/00002512-
199608060-00005

No-success pulmonary tuberculosis treatment: Review

34. Rajagopalan S. Tuberculosis and Aging: A Global Health
Problem. Clinical Infectious Diseases.
2001;33(7):1034-1039. doi:10.1086/322671

35. Korhonen V, Lyytikidinen O, Ollgren J, Soini H, Vasankari
T and Ruutu P. Risk factors affecting treatment
outcomes for pulmonary tuberculosis in Finland
2007-2014: a national cohort study. BMC Public
Health. 2020;20(1):1250. doi:10.1186/512889-020-

09360-7
36. Kang YA. Tuberculosis Treatment in Patients with
Comorbidities.  Tuberc  Respir Dis  (Seoul).

2014;76(6):257. doi:10.4046/trd.2014.76.6.25

37. Haiqing Cai, Chen L, Yin C, Yanying L, Xingxing M,
Cailing L, Shen T, Xiyi L,and Xinhang W. The effect
of micro-nutrients on malnutrition, immunity and
therapeutic effect in patients with pulmonary
tuberculosis: A systematic review and meta-analysis
of randomised controlled trials. Tuberculosis.
2020;125:101994. doi:10.1016/j.tube.2020.101994

38. Patti G, Pellegrino C, Ricciardi A, Roberta N, Sergio C,
Roberta P, Giacomo G,Valentin T, Giuseppina DI,
Federica R, Stefania S, Maria LM, Luigi R, Ilenia F,
Rossana L, Davide FB, Gina G, Loredana S, Annalisa
S, Fabrizio P and Francesco DG.. Potential Role of
Vitamins A, B, C, D and E in TB Treatment and
Prevention: A Narrative Review. Antibiotics.
2021;10(11):1354. doi:10.3390/antibiotics 10111354

39. Di Gennaro F, Pisani L, Veronese N, Damiano P, Valeria L,
Annalisa S, Laura M, Michaéla AM, Roberto C,
Giovanni P and Marcus JS. Potential Diagnostic
Properties of Chest Ultrasound in Thoracic
Tuberculosis—A Systematic Review. Int J Environ
Res Public Health. 2018;15(10):2235.
doi:10.3390/ijerph15102235

40. Aprilia Lazulfa RW, Wirjatmadi BW and Adriani M.
Tingkat Kecukupan Zat Gizi Makro Dan Status Gizi
Pasien Tuberkulosis Dengan Sputum Bta (+) Dan
Sputum Bta (-). Jurnal Media Gizi Indonesia Dep
Gizi Fkm Unair. 2016;11(2):144-152.

41. Tverdal A. Body mass index and incidence of tuberculosis.
Eur J Respir Dis. 1986;69(5):355-362.

42. Lai HH, Lai YJ and Yen YF. Association of Body Mass
Index with Timing of Death during Tuberculosis
Treatment. PLoS One. 2017;12(1):e0170104.
doi:10.1371/journal.pone.0170104

43. Bea S, Lee H, Kim JH, Jang SH, Son H, Kwon JW, and Shin
JY. Adherence and Associated Factors of Treatment
Regimen in Drug-Susceptible Tuberculosis Patients.
Front Pharmacol. 2021;12:625078.
doi:10.3389/fphar.2021.625078

44. Nezenega ZS, Perimal-Lewis L and Maeder AJ. Factors
Influencing Patient Adherence to Tuberculosis
Treatment in Ethiopia: A Literature Review. Int J
Environ Res  Public  Health. 2020;17(15).
doi:10.3390/ijerph17155626

African Journal of Reproductive Health October 2024, 28 (10s) 428



Junaidi et al. No-success pulmonary tuberculosis treatment: Review

45. Lolong DB, Aryastami NK, Kusrini I, Tobing KL, Tarigan factors among pulmonary tuberculosis patients in the
I, Isfandari S, Felly PS, Raflizar, Noer E, Nikson S, communities in Indonesia. PLoS One.
Lamria P, Oster SS and Yusniar A.. Nonadherence to 2023;18(8):e0287628.
anti-tuberculosis treatment, reasons and associated doi:10.1371/journal.pone.0287628 .

African Journal of Reproductive Health October 2024, 28 (10s) 429



