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Background/aim: This study was undertaken to identify subjects with human immunodeficiency virus and tuberculosis (HIV/TB)
coinfection in a group of HIV-positive patients followed at five different healthcare centers, and to determine the demographic and
clinical characteristics of these subjects as well as the predictors of mortality.

Materials and methods: A database search for subjects with TB coinfection was performed among 1475 HIV-positive adult patients and
a total of 66 individuals were identified with HIV/TB coinfection.

Results: There were 66 patients (4.5%) with TB coinfection. Twenty-one percent (n = 14) of the patients with TB coinfection died
during the study period and these patients had significantly lower baseline CD4 counts at the time of TB diagnosis (P = 0.005). None
of the patients with CD4 count of 2200 cells/mm3 died during follow-up and a low CD4 count at the time of TB diagnosis (<200 cells/
mm3) was associated with poor survival (P = 0.012). However, none of the parameters emerged as significant independent predictors
of survival in multivariate analysis.

Conclusion: Coexistence of TB and HIV infection is associated with many clinical challenges and a better understanding of patient
characteristics as well as the parameters impacting the outcome will improve the quality of care provided for this group of patients.
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1. Introduction
Human immunodeficiency virus (HIV) infection
is associated with deterioration of cellular immune
responses and increased risk of opportunistic infections
via reduced CD4+ T lymphocyte count. According to
the data provided by the World Health Organization,
the global number of HIV-positive individuals reached
36.9 million in 2014 (http://www.who.int/hiv/data/epi_
core_july2015.png?ua=1). Tuberculosis (TB) represents
the second leading cause of mortality from infectious
diseases following HIV infection. Furthermore, TB is the
most common opportunistic infection in HIV-positive
individuals and is a major cause of death (1).

TB prevalence in Turkey was estimated to be 21/100,000
in the general population in 2011 and its incidence has
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been decreasing over the years (2). The prevalence of TB in
the largest city, Istanbul, was slightly higher (36/100,000)
than in the general population (2).

HIV infection is an important risk factor for the rapid
development of TB after exposure (3-6) and HIV-positive
subjects have an increased risk of reactivation of latent TB
and active TB (7). Active treatment of latent TB infections
carries clinical significance with respect to decreasing the
TB-associated morbidity and mortality and reducing the
risk of TB transmission (8,9).

In addition, active TB infection leads to a significantly
increased HIV viral number (10), and TB has a negative
impact on the course of HIV infection, leading to the
development of acquired immune deficiency syndrome
(AIDS), accelerated disease progression, and death
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(11,12). According to the 2014 Global Tuberculosis Report
of the World Health Organization, among 9 million cases
of TB diagnosed in the previous year, HIV was present
in 1.1 million and of the 1.5 million deaths due to TB,
360,000 were HIV-positive individuals (http://apps.who.
int/iris/bitstream/10665/191102/1/9789241565059_eng.
pdftua=1).

Although antiretroviral therapy (ART) leads to
a dramatic drop in morbidity and mortality in TB/
HIV  coinfection, simultaneous administration of
antiretroviral and antituberculous treatments may give
rise to complications such as drug interactions, toxicity,
or worsening of TB symptoms due to HIV/TB-associated
immune reconstitution inflammatory syndrome (13).
Thus TB/HIV coinfection requires a complex approach.

To date, only a few studies examined patients with
HIV/TB coinfection or provided data on this condition
in Turkey (14-16). This study was undertaken to
identify subjects with HIV/TB coinfection in a group of
HIV-positive patients followed at five different tertiary
healthcare centers, and to determine the demographic
and clinical characteristics of those subjects as well as the
predictors of mortality.

2. Materials and methods

2.1. Patients

The database of the ACTHIVIST group was used for
the study purposes. This group was established by the
participation of 5 tertiary care institutions (3 university
hospitals and 2 research and training hospitals) that
maintain a registry of HIV-positive patients in Istanbul,
a large metropolitan city with a high number of HIV-
positive residents. The medical data of HIV-positive
patients followed by the centers mentioned above are
entered into a joint database. The study was conducted in
accordance with the Declaration of Helsinki and relevant
laws and guidelines, and the study protocol was approved
by the local ethics committee (no. 2015/0065, dated 27
May 2015).

Among a group of 1475 HIV-positive adult patients
(>18 years) with data entry between 1996 and 2015,
those diagnosed with active TB based on clinical,
microbiological, histopathological, or imaging studies any
time during the specified time period were included in
this study. All data were transferred to Excel files and were
sent to the respective centers for data update, following
the addition of extra columns to these files for missing
information required for study analyses. The missing data
were completed by each center using the information
gathered from patient records, through telephone contact
with the patient, or from the hospital database. Completed
and updated data were used for statistical analyses. HIV-
positive patients with no proper patient file or missing
major data were excluded.
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Age, gender, race, sexual identity, baseline CD4 T cell
count and HIV RNA (at the time TB was diagnosed),
timing of TB with respect to ART, mortality status, and the
localization of TB (pulmonary vs. extrapulmonary) were
recorded and assessed.

2.2. Statistical analysis

Study data were analyzed using the SPSS 21 for Windows
(IBM Corp., Armonk, NY, USA). Categorical data were
compared with Fischer’s exact test, while the Mann-
Whitney U test was used for continuous variables.
Univariate comparisons for survival were done using the
log-rank test. Survival was defined as the time elapsed
between the diagnosis of TB and death from any cause,
and patients alive at the last follow-up were censored.
Potential predictors of survival were entered into a Cox
proportional hazards model to identify independent
predictors of mortality. Two-sided P-values of <0.05 were
considered statistically significant.

3. Results

Within the total cohort of 1475 patients, TB was detected
in 66 (4.5%). The Table shows the characteristics of HIV-
positive patients with TB coinfection. More than two-
thirds of the patients had a CD4 T lymphocyte count
of less than 200 cells/mm® at the time of TB diagnosis
and about a quarter had less than 50 cells/mm’. In the
majority of patients, HIV infection was presented with TB
infection (72.7%). In only 12.1% of cases, TB developed
when the patient was receiving ART. Forty-one patients
(62%) had pulmonary and 25 (38%) had extrapulmonary
TB. At least one comorbid condition was present in
18 patients (27.3%): hepatitis B virus infection (n = 3),
cytomegalovirus infection (n = 3), Pneumocystis jirovecii
pneumonia (n = 2), Kaposis sarcoma (n = 2), syphilis
(n = 2), esophageal candidiasis (n = 1), cryptococcal
meningitis (n = 1), cerebral toxoplasmosis (n = 1), HIV
encephalopathy (n = 1), psychosis (n = 2), depression (n =
1), coronary artery disease (n = 1), and chronic obstructive
pulmonary disease (n = 1). Twenty-one percent (n = 14) of
the patients with TB coinfection died during follow-up. A
higher proportion of patients who died during follow-up
had their HIV infection presenting with TB compared to
those who developed TB after being diagnosed with HIV
(93% vs. 65%, P = 0.040).

The mean survival of patients with coinfection was
191 + 17 months (95% CI: 157-225 months). In univariate
analysis with the log-rank test, age group (>40 vs. <40) (P
= 0.443), gender (P = 0.939), sexual identity (P = 0.706),
presence of comorbidity (P = 0.998), HIV RNA at the time
of TB diagnosis (<100,000 vs. 2100,000 copies/mL) (P =
0.753), presence of extrapulmonary TB (P = 0.249), race
(P =0.051), and presentation of HIV with TB (P = 0.062)
did not have a significant effect on survival. However, a
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Table. Patient characteristics (n = 66).

Age', years (mean * SD) 38.7£9.2
Male gender 57 (86.4%)
Race
Caucasian 64 (97.0%)
Black 2 (3.0%)
Sexual identity
Heterosexual 38 (57.6%)
Homosexual 12 (18.2%)
Bisexual 6(9.1%)
Not specified 10 (15.2%)
Comorbidity present 18 (27.3%)

CD4 cell count' (cells/mm?)

<50 16 (24.2%)

>50; <200 30 (45.5%)

>200 20 (30.3%)

HIV RNA' (copies/mL)

<100,000 45 (68.2%)

>100,000 11 (16.7%)

Data not available 10 (15.2%)

Extrapulmonary tuberculosis 25 (37.9%)

Timing of HIV, TB, and ART

HIV presented with TB 48 (72.7%)

TB developed without ART 10 (15.2%)

TB developed under ART 8 (12.1%)

Death during follow-up? 14 (21.2%)

Unless otherwise stated, data are presented as n (%). 'At the
time of TB diagnosis, 2long-term follow-up data available for 60
patients.

SD, Standard deviation; CD4, cluster of differentiation 4; HIV,
human immunodeficiency virus; RNA, ribonucleic acid; TB,
tuberculosis; ART, antiretroviral therapy.

low CD4 T cell count at the time of TB diagnosis (<200
cells/mm?) was associated with poor survival (P = 0.012).
In addition, patients who died during follow-up had
significantly lower CD4 T cell counts at the time of TB
diagnosis compared to those who survived (66 * 44 vs.
194 £ 169, P = 0.005). Although none of the patients with
CD4 T cell count of 2200 cells/mm? died during follow-
up, survival statistics could not be computed since all cases

were censored. None of the parameters were identified as
independent significant predictors of survival in the Cox
proportional hazard model.

4. Discussion

Based on recent reports, there were about 8200 HIV-
positive individuals in Turkey by mid-2014 (http://www.
hatam.hacettepe.edu.tr/veriler_Haziran_2014.pdf). Thus,
our cohort represents nearly 15% of all HIV-positive cases
in Turkey. To date, data on HIV/TB coinfection in Turkey
have been very limited and have mostly been dependent
on official figures based on notifications and on a few
publications (14-17).

In this study, the prevalence rate of TB among
HIV-positive individuals was 4.5%. According to the
2015 Global Tuberculosis Report of the World Health
Organization, 1.2 million out of the 9.6 million global
cases of TB (12%) were HIV-positive (http://apps.who.
int/iris/bitstream/10665/191102/1/9789241565059_eng.
pdf?ua=1). In the same document, 9344 of the total 13,378
reported cases of TB from Turkey were reported to have
a “known status” of HIV serology, with 45 cases (0.48%)
being HIV-positive. Similarly, the most recent national
report on TB reported an HIV positivity rate of 0.31%
among individuals with TB for whom HIV test results were
available (17). However, these data are based on official
notifications. In a metaanalysis by Gao et al., 0.9% of TB
patients were reported to have HIV coinfection, while
the prevalence of TB among HIV-positive subjects was
7.2% (18). In another metaanalysis by the same authors,
the coinfection prevalence for these two conditions in
countries other than China was found to vary between
2.9% and 72.3%, with an average prevalence rate of 23.5%
(19). The specific figures for geographic locations including
African, Asian, European, and Latin America countries
were 31.25%, 17.21%, 20.11%, and 25.06%, respectively,
while a prevalence of 14.8% was reported for the United
States (19). However, in that metaanalysis, studies looking
at HIV positivity in patients with TB and those looking at
TB coinfection in HIV-positive patients were considered
jointly, with generally close figures for these two subset
of individuals (19). A study from Turkey investigated
mycobacterial infections among 383 HIV-infected patients
and found mycobacterial infection in 6%, most of them
being Mycobacterium tuberculosis infections (19 out of 24)
(14). In another Turkish study, TB was the most common
opportunistic infection (16.5%) among 115 HIV-positive
individuals (15). On the contrary, TB was the third most
frequent opportunistic infection (4%), preceded by oral
candidiasis (15%) and P, jirovecii pneumonia (8%), in a
study from the Cappadocia region of Turkey (16).

An HIV positivity rate of 0.31%-0.48% among
TB patients in Turkey is relatively low. In addition,
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coexistence of TB in 4.5% of the HIV-positive patients in
this study is relatively lower than those studies from the
world mentioned above and several studies from Turkey
(14,15). While this may partly be explained by the lower
prevalence of HIV as well as the lower and decreasing
prevalence and burden of TB in Turkey (2,17,20), the low
rate of HIV testing among TB patients, the common use
of tuberculin skin testing and the use of prophylaxis for
latent TB among HIV-positive individuals, and the unique
profile of the Istanbul cohort (i.e. higher socioeconomic
level, better healthcare access, better healthcare after
diagnosis including earlier initiation of ART) might all
have contributed to this relatively low frequency among
our patients.

Low CD4 T cell counts were associated with a high
risk of TB in a number of studies, with calculated relative
risks of 15.7 and 3.2 for cell counts below 200 and between
200 and 350, respectively (21-23). Low CD4 T cell count
was also associated with mortality (21), with a CD4 count
below 200 cells/uL resulting in increased mortality (24).
Similarly, in our study, those who survived had significantly
higher CD4 T cell counts than those who died.

The mortality rate of 21% among our patients with HIV/
TB coinfection is higher than that (12%) reported by Chu
et al. in Uganda (25). In the metaanalysis of Straetemans
et al, the all-cause mortality with TB coinfection was
2-fold higher as compared to that without TB coinfection,
although in a subgroup analysis involving higher use of
highly active ART, non-TB factors rather than TB were
found to play a role in mortality, and no increased risk
of mortality was observed for those patients with TB
coinfection compared to those without (26). In another
study including individuals with easy access to ART, TB
coinfection was associated with a 4.5-fold increased risk of
all-cause mortality (27). Considering the high number of
cases (2/3) with a low CD4 T cell count in our study and
the significant association between CD4 T cell count and
mortality, the high mortality rate is not surprising.

A high mortality rate in our TB/HIV coinfected patients
and a lower baseline CD4 count in patients who died
suggest a delay in the diagnosis of coinfection. Another
reason for high mortality may be that the majority of the
patients were not on ART at the time of TB diagnosis
(either HIV patients presented with TB infection or were
not receiving ART at the time of TB diagnosis).

Although the results of our study are consistent with
previous reports in terms of increased mortality (21,24),
this did not emerge as an independent predictor of
mortality, probably due to the small sample size.

The predominance of male patients in the subgroup
of patients with TB coinfection as in the overall cohort
is consistent with many reports from different areas of
Sub-Saharan Africa, where TB is highly endemic (21-23),
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and in the TB/HIV Rio (ThRIo) cohort from Brazil (21).
In 2011, of the newly diagnosed cases of TB in Turkey,
58.6% and 41.4% were male and female, respectively
(http://tuberkuloz.thsk.saglik.gov.tr/Dosya/Dokumanlar/
raporlar/turkiyede_verem_savasi_2013_raporu.pdf). The
gender distribution in our group with HIV/TB coinfection
more closely resembles the HIV-positive patients rather
than the overall population of TB patients in Turkey. It is
not surprising to observe a higher predominance of male
patients with HBV/TB coinfection in a larger sample set
with male predominance.

In a 2012 metaanalysis, a strong link between HIV
infection and extrapulmonary TB was found, while a
CD4 T cell count of less than 100 cells/uL was suggested
to represent a significant factor for the development of
extrapulmonary TB in a subgroup analysis (24).

Although pulmonary TB is the most common form
of disease presentation irrespective of the stage of HIV
infection, extrapulmonary TB occurs at a higher frequency
among severely immunocompromised individuals as
compared to HIV-negative individuals or HIV-positive
individuals with intact immunity (28). In the present
study, 62% and 38% of the patients had pulmonary and
extrapulmonary TB, consistent with the overall figures from
Turkey, where 59.3%, 36.8%, and 3.9% of the reported cases
of TB had pulmonary, extrapulmonary, and both types of
involvement, respectively (http://tuberkuloz.thsk.saglik.
gov.tr/Dosya/Dokumanlar/raporlar/turkiyede_verem_
savasi_2013_raporu.pdf). In other words, our observation
is at odds with the expected increase in the occurrence of
extrapulmonary TB in HIV-positive patients.

On the other hand, despite the numerically higher
mortality among those with extrapulmonary TB (63% vs.
34%), the difference was not significant, probably due to
the small sample size.

One limitation of our study is its small sample size.
Most parameters did not reach significance for predicting
mortality, which may be due to type II error caused by
small sample size. Second, since a retrospective evaluation
was performed on patient records with data entry prior
to the study, missing data including data on treatments
could not be completed in some patients. Third, this
cohort represents the largest metropole of Turkey and
patient characteristics may be different from those from
other locations of the country and thus findings may not
be generalized.

In conclusion, TB has always been an important
infectious disease both globally and in Turkey, whereas the
origination of HIV dates back to more recent times and HIV
is a relatively new disease entity for Turkey. Cooccurrence
of these two conditions is associated with a number of
problems such as the coinciding adverse consequences,
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multidrug use, drug toxicity, and drug resistance. In this
cohort, the patient characteristics of individuals with TB/
HIV coinfection were reviewed in order to shed light on

References

1.

10.

11.

Friedland G, Churchyard GJ, Nardell E. Tuberculosis and HIV
coinfection: current state of knowledge and research priorities.
J Infect Dis 2007; 196 (Suppl. 1): S1-3.

Ministry of Health. Report on the Battle against Tuberculosis
in Turkey. Ankara, Turkey: Ministry of Health; 2013 (in Turk-
ish).

Corbett EL, Charalambous S, Moloi VM, Fielding K, Grant
AD, Dye C, De Cock KM, Hayes R], Williams BG, Churchyard
GJ. Human immunodeficiency virus and the prevalence of un-
diagnosed tuberculosis in African gold miners. Am ] Respir
Crit Care Med 2004; 170: 673-679.

Shuchman M. Improving global health--Margaret Chan at the
WHO. N Engl ] Med 2007; 356: 653-656.

Daley CL, Small PM, Schecter GE, Schoolnik GK, McAdam
RA, Jacobs WR Jr, Hopewell PC. An outbreak of tuberculosis
with accelerated progression among persons infected with the
human immunodeficiency virus. An analysis using restriction-
fragment-length polymorphisms. N Engl ] Med 1992; 326:
231-235.

Gandhi NR, Moll A, Sturm AW, Pawinski R, Govender T, Lal-
loo U, Zeller K, Andrews J, Friedland G. Extensively drug-re-
sistant tuberculosis as a cause of death in patients co-infected
with tuberculosis and HIV in a rural area of South Africa. Lan-
cet 2006; 368: 1575-1580.

Selwyn PA. Issues in the clinical management of intravenous
drug users with HIV infection. AIDS 1989; 3 (Suppl. 1): S201-
208.

Kaplan JE, Benson C, Holmes KK, Brooks JT, Pau A, Masur
H. Guidelines for prevention and treatment of opportunistic
infections in HIV-infected adults and adolescents: recommen-
dations from CDC, the National Institutes of Health, and the
HIV Medicine Association of the Infectious Diseases Society of
America. MMWR Recomm Rep 2009; 58: 1-207.

Sterling TR, Bethel J, Goldberg S, Weinfurter P, Yun L, Hors-
burgh CR; Tuberculosis Epidemiologic Studies Consortium.
The scope and impact of treatment of latent tuberculosis infec-
tion in the United States and Canada. Am J Respir Crit Care
Med 2006; 173: 927-931.

Toossi Z, Mayanja-Kizza H, Hirsch CS, Edmonds KL, Spah-
linger T, Hom DL, Aung H, Mugyenyi P, Ellner JJ, Whalen
CW. Impact of tuberculosis (TB) on HIV-1 activity in dually
infected patients. Clin Exp Immunol 2001; 123: 233-238.

Lopez-Gatell H, Cole SR, Hessol NA, French AL, Greenblatt
RM, Landesman S, Preston-Martin S, Anastos K. Effect of tu-
berculosis on the survival of women infected with human im-
munodeficiency virus. Am ] Epidemiol 2007; 165: 1134-1142.

the overall status of such patients. Early diagnosis and
treatment of HIV infection and TB carry great significance
both for society and for individuals.

12.

13.

14.

15.

16.

17.

18.

19.

20.

22.

23.

24.

Badri M, Ehrlich R, Wood R, Pulerwitz T, Maartens G. Asso-
ciation between tuberculosis and HIV disease progression in a
high tuberculosis prevalence area. Int ] Tuberc Lung Dis 2001;
5:225-232.

Mcllleron H, Meintjes G, Burman WJ, Maartens G. Compli-
cations of antiretroviral therapy in patients with tuberculosis:
drug interactions, toxicity, and immune reconstitution inflam-
matory syndrome. J Infect Dis 2007; 196 (Suppl. 1): S63-75.

Erdem HU, Uysal S, Ertem E, Gokengin D. Mycobacterial in-
fections in patients with HIV/AIDS: the Ege University cohort.
In: 29th European Conference on Sexually Transmitted Infec-
tions, Sitges, Spain; 2013.

Ertunc B, Kaya S, Koksal I. Clinico-epidemiological analysis of
HIV/AIDS patients. Eurasian ] Med 2016; 48: 157-161.

Alp E, Bozkurt I, Doganay M. Epidemiological and clinical
characteristics of HIV/AIDS patients followed-up in Cappado-
cia region: 18 years experience. Mikrobiyol Bul 2011; 45: 125-
136 (in Turkish with English abstract).

Ministry of Health. Report on the Battle against Tuberculosis
in Turkey. Ankara, Turkey: Ministry of Health; 2015 (in Turk-
ish).

Gao L, Zhou F, Li X, Jin Q. HIV/TB co-infection in mainland
China: a meta-analysis. PLoS One 2010; 5: €10736.

Gao J, Zheng P, Fu H. Prevalence of TB/HIV co-infection in
countries except China: a systematic review and meta-analysis.
PLoS One 2013; 8: €64915.

Yildirim Z, Turkkani MH, Bozkurt H, Islek E, Mollahaliloglu
S, Erkoc Y. Effects of the Health Transformation Programme
on tuberculosis burden in Turkey. Respir Med 2013; 107: 2029-
2037.

Lienhardt C, Fielding K, Sillah JS, Bah B, Gustafson P, Warn-
dorff D, Palayew M, Lisse I, Donkor S, Diallo S et al. Investiga-
tion of the risk factors for tuberculosis: a case-control study in
three countries in West Africa. Int J Epidemiol 2005; 34: 914-
923.

Hill PC, Jackson-Sillah D, Donkor SA, Otu J, Adegbola RA,
Lienhardt C. Risk factors for pulmonary tuberculosis: a clinic-
based case control study in The Gambia. BMC Public Health
2006; 6: 156.

Lienhardt C, Fielding K, Sillah J, Tunkara A, Donkor S, Man-
neh K, Warndorff D, McAdam KP, Bennett S. Risk factors for
tuberculosis infection in sub-Saharan Africa: a contact study in
The Gambia. Am J Respir Crit Care Med 2003; 168: 448-455.

Naing C, Mak JW, Maung M, Wong SF, Kassim AI. Meta-anal-
ysis: the association between HIV infection and extrapulmo-
nary tuberculosis. Lung 2013; 191: 27-34.

507



25.

26.

508

GUMUSER et al. / Turk ] Med Sci

Chu R, Mills EJ, Beyene J, Pullenayegum E, Bakanda C, Na-
chega JB, Devereaux PJ, Thabane L. Impact of tuberculosis on
mortality among HIV-infected patients receiving antiretroviral
therapy in Uganda: a prospective cohort analysis. AIDS Res
Ther 2013; 10: 19.

Straetemans M, Bierrenbach AL, Nagelkerke N, Glaziou P, van
der Werf M]J. The effect of tuberculosis on mortality in HIV
positive people: a meta-analysis. PLoS One 2010; 5: e15241.

27.

28.

Zenner D, Abubakar I, Conti S, Gupta RK, Yin Z, Kall M,
Kruijshaar M, Rice B, Thomas HL, Pozniak A et al. Impact of
TB on the survival of people living with HIV infection in Eng-
land, Wales and Northern Ireland. Thorax 2015; 70: 566-573.

Kwan CK, Ernst JD. HIV and tuberculosis: a deadly human
syndemic. Clin Microbiol Rev 2011; 24: 351-376.



