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Introduction

Tuberculosis is without a doubt the most common OI and causes 
majority of  deaths in HIV infected individuals.[1‑5] According to 

World Health Organization (WHO) estimates in 2017, 10 million 
got infected with TB out of  which 1.6 million succumbed, of  
which 0.3 million was accounted by those people diagnosed with 
HIV, although the rate has decreased when compared with 2005, 
when it was at its peak.[3,5] India contributes about one‑fourth of  
the global TB burden with the highest burden of  both TB and 
MDR TB and the country is second only to South Africa for the 
highest estimated HIV‑TB cases.[6]
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In 2017, globally there were 1.8 million newly infected cases 
of  HIV which claimed an estimated 940,000 lives and till date 
>35 million lives have been lost.[4] When HIV‑TB occurs in 
combination they accelerate the progression of  each other and 
the risk of  death is increased by two times than those infected 
with HIV alone.[4,7] In HIV‑infected individuals, TB occurs early 
in the course of  infection and the rate of  developing active TB 
is about 20–30 times.[3,7]

The classic symptoms of  TB may be present in HIV patients 
co‑infected with PTB but some may not. Also, co‑infection leads 
to difficulty in both diagnosis and treatment of  TB.[5,7,8] Majority 
of  people with HIV have a negative sputum smear resulting in 
large number of  active TB infection cases going undiagnosed and 
due to lack of  proper treatment, death may occur on an average 
in 45% of  sero‑negative HIV people with TB and nearly in all 
coinfected cases of  HIV‑TB.[3]

Studies in relation to HIV‑TB coinfection is lacking from in and 
around Mangalore. Hence, this study was conducted to study the 
demographic pattern, clinical presentation, OIs/co‑infections, 
radiological, laboratory profile, management, and outcome 
in HIV‑TB co‑infected individuals, so as to have a better 
understanding of  what is really happening in relation to those 
coinfected with these two infections and guide clinicians and 
healthcare workers in providing appropriate management and 
treatment to such cases.

Materials and Methods

A prospective cross‑sectional study was conducted in a tertiary 
care teaching hospital in coastal Karnataka, India, for a period of  
2 years from August 2013 to July 2015 where Ethical clearance 
was obtained from the Institutional Ethics Committee. Inform 
consent was taken from study participants willing to participate 
in the study.

Determination of HIV Status
All persons included in the study were symptomatic confirmed 
cases of  HIV detected according to defined strategies following 
NACO guidelines where a screening rapid test  (HIV Tridot, 
J. Mitra and Co., India) was used and confirmed by fourth 
generation ELISA (J. Mitra and Co.).[9]

WHO Tuberculosis Case Definition
“A bacteriologically confirmed TB case is one from whom a 
biological specimen is positive by smear microscopy, culture or 
WRD (such as Xpert MTB/RIF).”[10]

“A clinically diagnosed TB case is one who does not fulfil the 
criteria for bacteriological confirmation but has been diagnosed 
with active TB by a clinician or other medical practitioner who 
has decided to give the patient a full course of  TB treatment. 
This definition includes cases diagnosed on the basis of  X‑ray 
abnormalities or suggestive histology and extrapulmonary cases 
without laboratory confirmation.”[10]

Inclusion criteria
1.	 HIV positive cases already diagnosed to have TB on 

admission and on treatment
2.	 HIV positive cases detected having TB on investigation after 

admission.

All those fulfilling the inclusion criteria and willing to participate 
during the study period were included in the present study and 
hence no bias.

Tuberculosis was diagnosed by the following investigations:
1.	 Acid fast bacilli  (AFB) staining by Ziehl‑Neelsen  (ZN) 

method for given appropriate sample and culture done where 
ever indicated

2.	 Fluorescent staining by auramine rhodamine stain done in a 
DOTS laboratory attached to our institute

3.	 Radiological diagnosis by chest X‑ray, magnetic resonance 
imaging  (MRI), computed tomography  (CT) scan, and 
ultrasound with features suggestive of  tubercular lesions

4.	 Cerebrospinal fluid  (CSF) analysis showing predominant 
lymphocyte count with low glucose level.

Investigations for the diagnosis of  other OIs when suspected 
were also carried out. CD4 counts were obtained from ICTC 
center and Wenlock District hospital, Mangalore. A  detailed 
clinical history on presentation with complete examination 
findings and outcome were also recorded.

Statistical analysis
The data were collected and then analysed using IBM SPSS 
Statistics for Windows, version 22 (IBM Corp., Armonk, NY) 
where representation of  discrete categorical data was in the form 
of  either a number or a percentage (%) and group (pulmonary 
tuberculosis  [PTB] present/absent),  (extrapulmonary 
tuberculosis [EPTB] present/absent) comparisons by Chi‑square 
test or Fisher’s exact test. Continuous data were represented 
as mean  ±  SD, range or median and interquartile range, as 
appropriate. Measures of  Kolmogorov Smirnov tests of  
normality were done to check the normality of  quantitative data. 
P < 0.05 was considered statistically significant.

Results

During the study period, 137 HIV‑infected individuals diagnosed 
with different OIs who were willing to participate in the study 
were enrolled out of  which 58 were found to be co‑infected 
with TB, where the most common age group affected were of  
the 40–50 years age group (n = 23; 40%) followed by >50 years 
(n  =  14; 24%), 30–40  years  (n  =  13; 22%), and  <30  years 
(n = 8; 14%). Males were affected more than females in a ratio 
of  3.46:1 (45:13) with majority being married  (n =  46; 73%) 
followed by single (n = 10; 17%) and widowed (n = 2; 4%), while 
known cases of  HIV was 48.27% (n = 28) and those on ART 
treatment was 43% (n = 25). The most common presentation 
was fever (n = 39; 67%) followed by gastrointestinal symptoms 
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such as loss of  appetite, vomiting, diarrhea, nausea, dysphagia, 
and pain abdomen present in 56.8%  (n  =  33). Respiratory 
symptoms such as breathlessness and cough were present in 
51.7%  (n  =  30) followed by generalized weakness present in 
37.9% (n = 22), whereas central nervous system symptoms such 
as headache, convulsions, and altered sensorium were present 
in 36.2%  (n  =  21) and others like weight loss  (n  =  19) and 
lymphadenopathy (n = 11) were also seen. Also, patients were 
seen to have pleural effusion (n = 8) and ascites (n = 8).

In our study, we also observed that majority of  TB cases were 
newly diagnosed  (n  =  38; 65.5%), while known cases of  TB 
on treatment was 24% (n = 14) and relapse of  TB occurred in 
10.34% (n = 6). We also found that majority were diagnosed as 
PTB (n = 35; 60%) followed by those having only EPTB (n = 12; 
21%), whereas the rest had both PTB and EPTB (n = 11; 19%).

The diagnosis of  TB was done by microscopy in 32.7% 
(n = 19). ZN staining samples included sputum, pus, biopsy, and 
urine (n = 11) while fluorescent microscopy in DOTS center were 
of  sputum samples only (n = 8). Radiologically for diagnosis, chest 
X‑ray was the most commonly used out of  which 36.2% (n = 21) 
had chest X‑ray changes suggestive of  TB while TB changes by 
CT scan (n = 9), MRI (n = 5) and ultrasonography (n = 4) were 
also seen. Gene Xpert was positive only in two patients were in 
one MTB detection was low and the other medium, whereas no 
rifampicin resistance was detected in both.

Laboratory investigations of  CSF of  eight  (n = 8) suspected 
TB meningitis patients showed mean values of  CSF glucose 
is 50.8  mg/dL  (40–70  mg/dL), CSF protein 371.2  mg/dL 
(15–45 mg/dL), CSF chloride 96.5 mEq/L (120–130 mEq/L), 
CSF Adenosine deaminase 31.8  IU/L  (up to 10  IU/L) and 
predominance of  lymphocytes mean value at 84% compared 
with neutrophils at 16%.

In our study, 50%  (n = 29) were infected with HIV and TB 
only, whereas another half  (n = 29; 50%) were coinfected with 
other OIs. For which the most common was oral candidiasis 
found in 37.93%  (n  =  22) followed by hepatitis B virus 
[HBV in (n = 3)], toxoplasmosis (n = 3), cryptococcus (n = 2), and 
cytomegalovirus (n = 2). A combination of  HIV/TB with one 
OI was seen in 46.5% (n = 27) and with two OIs in 3.4% (n = 2).

In relation to CD4 count which was available only for 27 patients, 
the overall mean value was 210 cells/µL and majority had values 
of  <250 cells/µL (n = 19) and the rest > 250 cells/µL (n = 8). 
The mean value for patients with PTB (n = 18) was 230 cells/µL, 
whereas those who had EPTB (n = 7) was 166.8 cells/µL and 
those who were diagnosed having both  (n  =  2) had a mean 
value of  220 cells/µL where one had a CD4 count value of  
104 cells/µL and the other 336.l cells/µL.

Hemoglobin levels which were available for only 56 patients showed 
that majority had anemia (69%, n = 40), whereas 27.5% (n = 16) 
had normal levels. Severe anemia (<7 g/dL) was seen in 6.9% 

(n = 4), moderate anemia (7 to <10 g/dL) in 37.9% (n = 22) 
and mild anemia (10–11.5 g/dL) in 24.1% (n = 14). All patients 
were undergoing/started treatment by DOTS (directly observed 
treatment, short course) regimen for which majority (82.75%, 
n = 48) were on Category I and 17.2% (n = 10) on Category II 
where the overall hospital stay of  patients was 8.6 days. It was 
also observed that majority showed improvement (n = 47.81%), 
whereas 16%  (n  =  9) left against medical advice and only 
3%  (n  =  2) expired. A  flowchart of  the findings have been 
summarised in Figure 1.

Discussion

In this present study where 58 HIV‑TB co‑infected individuals 
were included, we found that 40–50 years age group were most 
affected which is of  a higher age group when compared to 
other studies who had reported 30–40 years age group to be 
the most common.[11‑13] We believe that with the availability of  
antiretroviral therapy, it has resulted in decreased mortality and 
morbidity in these HIV infected individuals, which, in turn, has 
led to prolonged life where it has also been observed that PLHIV 
was 8.74 million in 1990 which has increased to 36.82 million 
in 2017.[14,15]

Also, males were found to be more commonly affected than 
females in a ratio which is also similar to other studies[12,13,16‑20] 
where in a study conducted by Kumar P et al., they had even 
reported a very high male to female ratio of  9:1.[21] Majority 
of  our participants were married which is also similar to other 
studies.[11,12,22]

The most common presentation was fever followed by 
gastrointestinal and respiratory symptoms, but Kumar et al. had 
reported respiratory symptoms like cough and expectoration 
to be more common followed by fever and gastrointestinal 
features.[21] The rate of  CNS symptoms which were encountered 
in our study was very high when compared with Kumar et al. who 
had reported only in 7.2%.[21]

In our study, we also observed that majority were newly diagnosed 
HIV‑TB co‑infection while relapse of  TB occurred in 10% which 
is similar to findings of  Shastri et al. who found in their study for 
the state of  Karnataka as a whole with available data from all 
the ART centers of  the state that majority were new TB cases 
and relapse occurred at a rate (9.6%), which is very similar to 
our finding.[18] One should keep in mind that these relapse cases 
might also be due to reinfection with TB or a true relapse fitting 
the WHO definition.[10] Narayanan et al. also reported that the 
recurrence of  TB in co‑infected individuals was caused by a new 
strain of  TB in 88%, whereas TB recurrence in HIV uninfected 
individuals was caused by the same strain in 91%.[23] Crampin 
et  al. also concluded that the high recurrence rate of  TB in 
HIV‑infected individuals is due to reinfection and not relapse.[24]

We also found that majority were diagnosed with PTB where 
similar findings were reported by Kamath et  al.[22] who had 
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reported PTB  (59%) to be the most common presentation 
followed by EPTB  (38%) and those having both  (3%) and 
even Shastri et al. had reported that in Karnataka state PTB was 
found in nearly three‑fourths of  co‑infected individuals.[18] But 
other studies have reported that EPTB to be more common 
than PTB,[13,16,19,21] whereas some studies had reported nearly 
equal percentages for both PTB and EPTB.[17,20] The number of  
individuals in our study having both PTB and EPTB was nearly 
20% which is similar to the finding by Maniar et al.,[17] but Kumar 
et al. had reported at a rate of  35.6% which is very high.[21]

Microscopy positivity which included both ZN and fluorescent 
microscopy for diagnosis was 32.7%, which was similar to 
findings of  Maniar et  al.[17] who reported 36.5%, whereas 
Kamath et  al.[22] reported very high positivity of  43% but 
Ghiya et  al. reported only 2.4% positivity.[12] Radiologically, 
chest X‑ray was the most common modality which was used 
for diagnosis which is similar to other studies[12,17,21] USG 
sensitivity in our study was less when compared with other 

studies.[12,17] GeneXpert which was introduced in our Institute 
at nearly the end of  our study could detect two cases which 
were both sensitive to Rifampicin. Laboratory investigations 
of  CSF showed high mean values for protein and ADA with 
predominance of  lymphocytes which are diagnostic of  TB 
meningitis in 13.7% (n = 8) of  all patients while Ghiya et al. 
reported in 5%.[12]

TB among all OIs is the commonest in HIV infected 
individuals but other OIs frequently infect such patients.[1,2] In 
our study, we found that half  of  the total number of  HIV‑TB 
co‑infected individuals were also co‑infected with other OIs 
of  which oral candidiasis was the most common followed by 
HBV and toxoplasma which is similar to findings of  Maniar 
et al. who reported predominance of  oral candidiasis among 
the OIs and cases of  cerebral toxoplasmosis  (4.9%) and 
HBV (8.2%) were also reported.[17] Vohra et al. also observed 
that oral candidiasis was the most common oral manifestation 
in HIV patients.[25]

Confirmed HIV patients diagnosed with OIs
n = 137

Age group
< 30 years (n = 8)
30 - 40 years (n = 13)
40 – 50 years (n = 23)
50 -60 years (n = 8)
> 60 years (n = 6)

Those not fulfilling inclusion criteria
(HIV patients without TB)

n = 79

Those fulfilling inclusion criteria
(HIV patients with TB)

n = 58 (Male = 45; Female = 13)

Marital status
Married (n = 46)
Single (n = 10)

Widowed (n = 2)

Newly diagnosed TB (n = 38)
Known case of TB (n = 14)

Relapse of TB (n = 6)

Pulmonary TB (PTB)
n = 35

Extrapulmonary TB (EPTB)
n = 12

Both PTB & EPTB
n = 11

Patients on DOTS treatment
Category I (n = 48)
Category II (n = 10)

Final outcome
Improved (n = 47)

Left against medical advice (n = 9)
Expired (n = 2)

HIVTB patients with other OIs (n = 29)
a) Oral candidiasis (n = 22)

b) HBV (n = 3)
c) Toxoplasmosis (n = 3)
d) Cryptococcosis (n = 2)

e) Cytomegalovirus (n = 2)

Figure 1: Flowchart summarizing the results of the study
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In relation to the CD4 count which was available for half  of  
the patients, it was found that it is similar to other studies[16,18] 
who also reported decreased CD4 values but we found that 
those having EPTB had a lower mean CD4 value than those 
who were diagnosed with PTB alone but Sharma et al. observed 
that in HIV patients co‑infected with PTB or EPTB, the 
median CD4 showed no significant difference.[16] Also, Kamath 
et  al. found that the mean CD4 count at initial presentation 
was 174.47  cells/µL which after treatment of  6  months 
increased to 300 cells/µL and they had concluded that when 
compared to those infected with HIV alone the CD4 counts 
of  co‑infection was very much low.[22] Majority in our study 
had CD4 counts <250 cells/µL, which is similar to findings 
of  other studies.[11,20]

Anemia was present in nearly three fourths of  our patients, 
findings similar to Patil et al.[1] who reported anemia to be present 
in 94% of  HIV patients, whereas Sobhani et al. concluded that 
Hb levels <7 g/dL were associated with increased mortality in 
HIV infected individuals.[26]

All patients were either undergoing or started on DOTS 
treatment which showed the effectiveness of  the program 
which was possible since we have a DOTS center attached to 
our institute which is similar to a study by Kamath et al. who 
conducted in an ART center in South India, where they found 
97.2% of  those infected with HIV‑TB were under DOTS therapy 
but without a doubt the worrying part is that nearly one‑fifth of  
the cases were on category II treatment.[22]

Majority of  our patients showed improvement on discharged, 
while only 3% expired during hospital stay which is much better 
than Shastri et al.[18] who reported as high as 15% and Sharma 
et  al. as high as 13.2% mortality.[16] Our findings might have 
been affected by the fact that 16% left against medical advice 
and their outcome is unknown, which would be a limitation 
of  the study.

Role of primary care physician
Primary care physicians are the first to see patients who will 
be presenting with a wide variety of  presentation ranging 
from mild to severe diseases and the ones likely to diagnose 
or suspect patients with either HIV or TB or both. Hence, 
they can guide them to obtain diagnosis, treatment from 
nearest ART centers, and also in giving prophylaxis for the 
prevention of  OIs.

Also, the rate of  depression in a study conducted in China, 
among HIV‑infected individuals was as high as 50.6% compared 
with 7.6% for general population. So, with an increase in 
PLHIV in 2017 compared with 1990, primary care physicians 
will not only have to deal with the known effects of  these 
two diseases but also with others related to it like depression, 
anxiety disorders, long‑term treatment, and life‑long infection 
and ensure that PLHIV can lead a healthy life beyond viral 
suppression.[14,27]

Conclusion

In our study, we observed that most commonly affected are 
those of  40‑  to 50‑year age group, married, and males. They 
generally present with fever. Majority being newly diagnosed 
cases of  TB, where PTB was more common than EPTB and oral 
candidiasis being the most common OI seen. The overall mean 
CD4 count was 220 cells/µL and counts for those diagnosed 
with EPTB was lesser than those of  PTB. Even though all were 
already on or started with DOTS regimen, the worrying part is 
that 17.2% were on category II treatment and many left against 
medical advice. In conclusion, in a country like India where both 
these diseases are rampant, we recommend better information, 
education, understanding, awareness, and early diagnosis of  these 
two notorious infectious diseases with prevention of  relapse 
and default of  TB cases in HIV‑infected individuals a priority.
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