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Abstract

Tuberculosis is an infectious disease that causes the second mostrdtehsorld after COVID-19. Progress
of TB disease and prolonged treatment with antibiotics or immunosuppresserds amakes TB patients
immunocompromised and become susceptible to fungal infections.cdsastence of pulmonary TB and fungal
infections will affect the treatment and increased mortality. With the nagratiview method, this study aims to discover
the prevalence of TB and candida fungus co-infection in in Asiantdes. Candida albicans species is the most common
in co-infections with TB and Candida fungi.
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INTRODUCTION

Tuberculosis is an infectious disease that causes the second most ddahsand after COVID-
19. TB disease comes from Mycobacterium tuberculosis (1). Without gegtthe death rate from TB is
high (around 50%) (2). Meanwhile, with treatment according to WHO recoduatiens, the cure rate for TB
sufferers reaches 85%. TB treatment is carried out using anti-TB drugy$ foronths.

Progress of TB disease and prolonged treatment with antibiotics or imrppressive agents
makes TB patients immunocompromised and become susceptible to fungal msf€8)ioUp to 1 million

people recovered from TB develop concomitant fungal infections which arerof$eiingnosed as relapsed
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TB (4). The fungal Candida spp. colonise the oral cavity as commendalsebomes pathogenic in
immunocompromised individuals. Candida albicans has emerged as a potentially pathoggricrather
than innocuous mucosal commensal in patients with broncho-pulmonaryedig@s Although Candida
albicans continues to dominate species in pulmonary candidiasis, many othetbicans Candida, are
increasingly infecting humans, some are linked to specific groups wir$aglso others are associated to
particular patients types (6). The coexistence of pulmonary TB and funegetiamfs will affect the treatment
and increased mortality (7). Previously, there had been several studiebng@zandida fungal infections in
TB patients. This study aims to collect and summarize various literature reldaterddiscovery of Candida

fungal infections in pulmonary TB patients.

METHOD

This research is a literature review with a narrative review design. The data usedliterahise
review is secondary data in the form of research journals related to the topies&aich journal that will be
used as a source for this narrative review is an English-language journaibdistiga within 10 years,
namely between 2013-2023.

RESULT

The first literature, was a study regarding fungal co-infection with TB patierindia. This research
was published in 2013, where results were obtained from 75 tubercuadisistp positive for Ziehl Neelsen
staining, 30 patients (40%) were positive for Candida fungal co-infection witdid2aalbicans is the most
common isolate observed in 50% of the patients, followed by C. tropicalié) (280d C. glabrata (20%).
Candida co-infection was found in 62.5% female patients, while it was observeq i2%# of the male
patients. There was no significant difference in the mean age of the patienendithithout Candida co-
infection (5). The advantage of this literature is that acid-fast stem staining rsigsl cat to eliminate the
exclusion criteria in this study. This study shows that there is a significdatedife in results between
women and men positive for candida co-infection. The weakness of thigfds that researchers do not
explain the control variables that can influence the discovery of funguimrspsamples such as storage and

room temperature or sample quality.

The second literature is a 2014 study which also came from IndiaceShks of this study were,
from 107 sputum positive pulmonary tuberculosis patients, fungal Caradichfection was found in 19
samples (17.7%). Among these 19 samples, two samples showed dual infectioiffémeatdspecies of

Candida in the same sample). So the total number of Candida isolated was 4da @ibvidans was the
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predominant species causing secondary infection. Out of 21 Candida isolatesrel identified as C.
albicans (66.7%), two samples were C. tropicalis(9.5%), two samples were C. kib&gigAd two samples

were C. parapsilosis. And C. glabrata was isolated from one sample (4.8%3. dtutty there is no gender
specific prevalence of fungal infections among TB patients. This study idlsmtdinclude age as a research
variable (8). The strength of this research is that it compares the typBspafti€nts (category 1, category 2,

and XDR TB) who experience fungal co-infection. The weakness of this resedhe it does not explain

the control variables that can influence the discovery of fungi in sputuplesmpart from that, this study

also did not include a variable for the average age of patients positive fat éwirgfection.

The third literature used in this narrative review is research on fungal co-infemtiodigcted in Iran
in 2007-2017 with publication year 2018. This research include not onlgidzaspp., but also Aspergillus
spp. Amongst the positive tuberculosis patients, 16/130 cases (12.3%ghaminfection of Mycobacterium
tuberculosis with fungal microorganisms. And 6/12 (37.5%) had thdection of Candida spp. the most
occurrence coinfection of Candida spp. was reported in the age gifa@ps30. The coinfection of TB with
fungal infections in males (15.4%) was higher than in females (14.7%d)h@)dvantage of this research is
that it carries out a sputum staining examination to determine the presence chdi#thabas an effort to

eliminate exclusion criteria and differentiate types of TB patients.

The fourth and final literature used in this narrative review is research inigdB@onesia. The
strength of this research is that it divides the sample into previously treated Gasts [@td new cases.
Where previously treated case patients had a higher percentage alfdarigfections (86.8%) compared to
new TB cases (71.2%). There were 147 positive samples coinfected with L£apgidof 193 patients.
Candida albicans remains the most common fungal coinfection with a percextagdirg 50%. proportion
of fungal positive culture in women was higher, compared to men (86388.2%) and showed a significant
difference. with the average age of previously treated cases patients bgear€®Id and new cases being
43 years old (7).

DISCUSSION

The results from the first literature were that Candida albicans was the most conuiada is
observed in 50% of the patients with co-infection. The prevalence of Candidaction was found to be
higher in women. The average age of Candida co-infected patients was 47.&7stdtidard deviation of

approximately 20.43. (5)
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The results of the second study showed that Candida albicans was the pretiepgnies causing
co-infection among pulmonary tuberculosis patients. In this study there gender specific prevalence of
fungal infections among TB patients. This study does not show the avemgé 8B patients with fungal
coinfection but shows that the prevalence of fungal infection is more conmpmatients having low BMI

when compared to those with normal or high BMI and this difference wad foure statistically significant.

(8)

The third literature not only describes the incidence of Candida coinfectioaldmutdescribes
coinfection from Aspergillus species. The results of this research on candidaliowed that non-albicans
spp. were the most common species among Candida spp. with the most peewalsrin the age group of

41-50 years. This study obtained results of fungal coinfection with a higbealence in men. (9)

The results of the fourth study were, Candida albicans is the most cofumgel species in
pulmonary TB patients (54.05%). The prevalence of fungal coinfectionfowad to be higher in women.
The average age of patients with fungal coinfection was 44.18 with a starsd@atioth of approximately
16.82. (7)

CONCLUSION

Of the four literatures used in this research, three literatures found that £afldiichns was the
most common fungal species in TB co-infection. This literature has notabéeto prove that gender factors
influence the incidence of fungal co-infections, but in two of the four literatused as references, it was
found that women had a higher prevalence. Based on the age factor TiBgal co-infections were mostly

found in patients with an average age of over 40 years
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