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Abstract: There is a growing concern regarding opportunistic infections associated with seropositive HIV with 

pulmonary tuberculosis. Hence the present study was carried out with an objective to find out the pattern of pulmonary 

infection and their association with immunological profile among the HIV- TB co-infected patients registered in a 

tertiary care referral unit of Odisha. In this retrospective study the diagnosed cases of pulmonary TB with HIV co-

infection, having other pulmonary manifestations registered within June 2013 to May 2016 (three years) were included. 

The extra pulmonary TB cases were excluded. The detailed basal characteristics, sputum culture characteristics and CD4 

count of all included patients were noted. In this study, maximum cases were within age range of 31-45 years (35.29%) 

and males outnumbered females (M: 73.53%; F: 26.47%). Majority of them were from rural community (92.65%). Only 

30.88% of all were on antiretroviral therapy.  58. 82% of all had CD4 count below 200/µl. In sputum culture, only 

bacterial growth, only fungal growth and mixed bacterial as well as fungal growth was seen in 17.65%, 27.94% and 

20.59% of samples respectively. Among all, isolation of mixed organisms, like Streptococcus, Staphylococcus with 

Klebsiella and Pseudomonas was observed in maximum samples. Next to it, staphylococcus growth was seen in 15.48% 

samples. Among fungi, Candida albicans was predominant (42.42%) organism isolated in sputum. In 21.21% samples, 

there was mixed infection of Candida albicans with Candida glabrata, Aspergillus flavus, Candida tropicalis, Candida 

parapsilosis etc. On bivariate analysis, a significant (p<0.05) correlation was observed between CD4 count and bacterial 

and or fungal infection. From this study it is concluded that CD4 count (immunity status) is the primary determinant of 

opportunistic pulmonary infection in our setting. So early diagnosis and appropriate treatment of co-infections is needed 

to reduce morbidity and mortality in TB-HIV patients. 

Keywords: Pulmonary Tuberculosis, HIV/AIDS, Co-infection, Opportunistic infection, CD4 count, Bacterial and fungal 

infection 

 

INTRODUCTION: 

Tuberculosis and HIV has been closely 

associated since the emergence of AIDS. HIV infection 

is a major contributor of increase incidence of 

tuberculosis worldwide. Currently according to Global 

TB report, in 2015, there were an estimated 10.4 million 

new TB cases worldwide and about 1.2 million of them 

are living with HIV (11%) [1]. Also globally death due 

to HIV TB co-infection was estimated to be 400,000 in 

2015 [2, 3]. Though India is the second most populous 

country in the world, one fourth of Global incidence of 

TB cases occur in India annually. [4] India is one of the 

thirty TB-HIV co-infection high burden countries [5]. 

In India, out of total population 1, 310, 000,000. HIV 

TB incidence is 113,000 with mortality rate 37, 000 in 

2015 [5]. 

 

Opportunistic infections associated with HIV 

are one of the important causes of ill health and death in 

resource poor settings [6-8]. Among various 

opportunistic infections respiratory tract infection 

accounts for 70% of AIDS defining illness [9]. 

Tuberculosis is the most common opportunistic 

infection and is the cause of death for HIV infected 
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patients. Similarly, HIV is the important contributor of 

progression of latent TB infection to active TB disease 

[10, 11]. The life time risk of tuberculosis in 

immunocompetent individuals ranges from 5-10% but 

in HIV TB co-infected individuals there is a 5-15% 

annual risk of developing active TB disease [12]. 

Though TB in HIV infection is uncommon in developed 

countries, it is more common in developing countries 

like India with poor resource setting [13, 14]. Unlike 

other opportunistic infections, tuberculosis can occur at 

any stage of HIV disease and its manifestations depend 

largely on degree of immunosupression. When CD4 T 

cell count is more than 200/µl, the disease is more 

likely to affect upper lobe with infiltrating and cavitary 

lesions. Atypical pulmonary and extrapulmonary 

infection is more with progress of immunosupression 

[15]. There is global evidence for incidence of 

opportunistic infection increases with degree of immune 

suppression resulting from HIV infection [7, 8]. Apart 

from mycobacterium tuberculosis, other atypical 

mycobacterial infections are also common in HIV 

infected patients. Many Indian study reports are also 

available in this regard [16 - 23]. Not only tubercular 

but also other bacterial, viral, fungal and parasitic 

infections are common in HIV patients due to low 

immunity. The low CD4 count is the primary cause of 

destruction of immune system. Hence chronic HIV 

infection is associated with variety of opportunistic 

infection [23, 24]. The respiratory tract infection in HIV 

patients is caused by Mycobacterium tuberculosis, 

atypical mycobacteria, Streptococcus pneumoniae, H 

influenza, Staph aureus, Pseudomonas aerogenosa etc. 

Earlier studies have also reported Nocardia, Morexeila 

are other pathogens causing respiratory tract infection in 

HIV patients. Respiratory infection caused by fungi like 

candida, Cryptococcus and Aspergillus are not 

uncommon in HIV [25, 26]. 

 

Thus different opportunistic infections in HIV-

TB patients differ geographically. Identification of 

organism causing respiratory tract infection can guide 

the early intervention and reduce the morbidity in HIV-

TB patients. With this background, the present study 

was carried out to note the organisms causing 

respiratory illness in HIV - TB Patients with their 

correlation with immunological profile in a DR - TB 

centre in south Odisha. 

 

MATERIALS AND METHOD: 

The study protocol was approved by 

Institutional Ethics Committee. This was a retrospective 

record based study, conducted in the DR - TB centre in 

collaboration with ART centre of this tertiary care 

hospital (A referral centre). Our DR-TB centre covers 

eight districts of South Odisha. All diagnosed HIV 

seropositive patients co-infected with pulmonary TB 

(RNTCP and NACO guidelines) registered in both in 

and outpatient department within the period of June 

2013 to May 2016 were included in this study. The data 

of patients older than 16years (both genders) were 

extracted from medical records and TB registry. The 

extra-pulmonary tuberculosis cases and patients having 

incomplete information were excluded from the study. 

This cross-sectional study focussed on the baseline 

characteristics, sputum examination findings and CD4 

count of TB HIV co-infected patients at the time when 

anti-tubercular treatment was initiated. 

 

Specific causative agents of pulmonary 

infection were diagnosed on the basis of standard 

clinical definitions and by routine microbiological tests 

in the department of microbiology of this hospital.[22] 

The findings of micro-organisms isolated in 

expectorated sputum or induced sputum samples of all 

included patients were noted. The induction of sputum 

was being done using a nebulizer and 3% hypertonic 

saline for 15 minutes. Detection of bacteria or fungal 

pathogens was being done using selective and 

differential media as per standard protocol. CD4 count 

in blood samples was being done in ICTC of this 

hospital. All the data were collected in a pre-designed 

case record form and subjected for statistical analysis 

[21]. 

 

STATISTICAL ANALYSIS:  

The data were analysed using statistical 

package, IBM SPSS statistics for windows, version 

20.0. The descriptive statistics were summarised by 

means, medians, frequencies and percentages according 

to the type of data.  Statistical analysis was done by 

using unpaired„t‟ test or Mann Whitney U test for 

continuous and categorical data respectively. 

Correlation between age, gender, CD4 count and type 

of organism grown in sputum were determined by 

bivariate analysis. P < 0.05 was considered as minimum 

level of significance.   

 

RESULT AND DISCUSSION: 

A total of 100 TB - HIV co-infected patients 

were registered during this period of three years, among 

which 79 patients had other pulmonary infections. Out 

of them 11 patients were excluded from study because 

of inadequate sputum content for microbiological 

testing. Only 68 patients met inclusion criteria and 

enrolled for analysis. The demographic characteristics 

are summarised in Table-1. Out of total 68 included 

cases, 50 were males (73.53%) and 18 were females 

(26.47%). The median age of males (36.50years, CI : 
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33.72-39.44) and females (31.50years, CI: 27.98-39.69) 

were  not significantly different. (P>0.05) Again, 50% 

of cases (n=34) were within the age range of 31-45 

years and 35.29% patients were within 16-30 years. 

There was a significant difference (p= 0.03) in mean 

body weight of males (44.02 ± 0.94kg, CI: 40.13-45.91) 

and females (40.11± 1.42kg, CI: 37.10-43.12) 86.76% 

of them had poor socioeconomic status, 92. 65% were 

from rural areas and all belong to Hindu families. Only 

21 (30.88%) patients were on antiretroviral therapy. 55 

cases (80.88%) had chief complain of fever with cough 

and expectoration. But in 13 cases (19.12%) induced 

sputum was collected for microbiological tests.  

 

Table-1: Baseline characteristics of study population (n=68) 

Profile Number of cases(n=13) Percentage 95%Lower CI 95%Upper CI 

Age(years) 

16-30 

31-45 

46-60 

 

24 

34 

10 

 

35.29 

50.0 

14.71 

 

22.84 

37.38 

49.82 

 

26.07 

40.5 

55.58 

Gender (median age) 

Male 

Female 

Man Whitney U test (p) 

 

50 (36.50) 

18 (31.50) 

0.40 

 

73.53 

26.47 

 

33.72 

27.98 

 

39.44 

39.69 

Region 

Rural 

Urban 

 

63 

5 

 

92.65 

7.35 

 

- 

 

- 

Religion 

Hindu 

Other than Hindu 

 

68 

0 

 

100 

 

- 

 

- 

Body weight(kg)(Mean 

± SEM) 

Males 

Females 

„t‟ test (p) 

 

 

44.02±0.94 

40.11±1.42 

0.03 

 

- 

 

        42.13 

37.10 

 

45.91 

43.12 

Socio-economic status 

Poor 

Low average 

 

56 

13 

 

82.35 

19.12 

 

- 

 

- 

ART status: 

On ART 

No ART 

 

21 

47 

 

30.88 

69.12 

 

- 

 

- 

Sputum sample 

Expectorated 

Induced 

 

55 

13 

 

80.88 

19.12 

 

- 

 

- 

 

Table-2: CD4 status of study population with respect to organisms isolated in sputum (n=68) 

CD4 count /µl 
Number of 

cases 
% 

Number of cases showing 

Bacterial growth 

 

Number of cases showing 

Fungal growth 

1-100 15 22.06 3 8 

101-200 25 36.76 11 14 

201-300 15 22.06 5 6 

301-400 7 10.29 3 4 

401-500 4 5.88 2 0 

>500 2 2.94 2 0 

 

The median CD4 counts for males and females 

were 184.0/µl (CI: 166.1-231.1) and 213.0 µl (CI: 

155.3-289.7) respectively which were not significantly 

different. (p=0.53) Among all maximum cases (25, 
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36.76%) had CD4 counts within 101-200/µl. Equal 

proportion of total cases (22.06%) showed CD4 count 

in ranges of 1-100/µl and 201-300/µl (Table-2). 

 

 
 

Table-3: Bacterial growth pattern in sputum samples of TB-HIV patients 

 

Bacteria Number Percentage 

 

Staph aureus 

Streptococcus pneumoniae 

Klebsiella 

Pseudomonas 

Staph aureus +klebsiella 

Sp+kl/ pseudomonas/Acinobacter 

 

 

5 

4 

2 

2 

4 

9 

 

 

19.23 

15.38 

7.69 

7.69 

15.38 

34.61 

 

Table-4: Fungal growth pattern in sputum samples of TB-HIV patients 

Fungi Number Percentage 

Candida albicans alone 14 42.42 

CG alone 5 15.15 

Ca+others (Cg, Cp, Ct, A. fla) 7 21.21 

Ck+others (Cp, A fla, A niger, Cg) 7 21.21 

CG: Candida glabrata, A. fla: Aspergillus flavus,  

Ct: Candida tropicalis, Cp: Candida parapsilosis 

 

In this study sample, 33.82% (n=23) of TB 

HIV co-infected cases showed no growth of 

microorganisms in sputum culture and was considered 

as mono infection (TB) in HIV. The sputum culture 

revealed positive growth of bacterial alone, fungal alone 

and both bacterial, fungal mixed infection in 12 

(17.65%), 19(27.94%) and 14 (20.59%) cases 

respectively. Thus 45 cases (66.18%) had polyinfection 

along with mycobacterial tuberculosis (Fig 1). 

 

Among 26 samples showing bacterial growth 

positive, maximum (n=5; 19.23%) showed positive for 

only Staphylococcus aureus and 15.38% (n=4) 

specimens had growth of both Staph.aureus as well as 

Klebsiella pneumoniae. Only Streptococcus 

pneumoniae growth was observed in 15.38% (n=4) 

samples. In 7.69% samples K.pneumoniae and in 

another 7.69%.samples only pseudomonas growth was 

observed. Rest in 34.61% sputum samples, mixed 

growth of Streptococcus pneumoniae with other 

18% 

28% 

20% 

34% 

Growth pattern of  microrganisms in 
sputum of TB - HIV patients 

 

BACTERIAL FUNGAL MIXED NO GRWOTH
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organisms like pseudomonas, Acinobacter, klebsiella, 

Staph aureus etc were observed. (Table-3) 

 

Similarly among fungi, alone Candida albicans 

growth was positive in 42.42% specimens and growth 

of Candida albicans with other fungi like Aspergillus 

flavus, Candida glabrata, Candida parapsilosis, in 

21.21% of cases. Rest 21.21% sputum specimens 

showed growth of Candida krusei with fungi like 

Carapsilosis, Aspergillus fumigatus, Candida glabrata. 

In 15.15% samples, alone candida glabra growth was 

observed. (Table-4) 

 

On correlation coefficient bivariate analysis it 

was observed that there was no significant correlation 

between age, gender, body weight, status of treatment 

for HIV (ART) with growth of bacterial and or fungal 

growth in sputum of HIV TB co-infected cases. But the 

immunological marker, CD4 count and pattern of 

microorganism growth in sputum were significantly 

associated. (p<0.05) More number of fungi were 

isolated in sputum of patients having very low CD4 

count (<200/µl). 

   

Tuberculosis and HIV are two major health 

challenges globally. HIV patients are more vulnerable 

to different opportunistic infections depending on the 

immunity status and stages of HIV infection [23]. In the 

present study, out of total 68 TB - HIV co -infected 

patients, males outnumbered females and majority were 

within age range of 31-45 years which might be due to 

their active sexual life. Such observations were also 

reported in other Indian studies [22, 27, 28]. Again the 

women were in younger age range than men in our 

study population. Probably because of lack of 

awareness among men and they seek medical advice 

lately. The high prevalence of HIV TB along with other 

opportunistic infections among reproductive age group 

individuals (20-40years), is also reported in the study of 

Ajit Goswami, 2015 and Ranganathan et al.; in 2004 

which are 82.7% and 81% respectively [23, 29]. In this 

study we have included only pulmonary infections still 

the prevalence is higher than their observations. We 

have also included the patients who were on with or 

without ART. In our setting, bacterial pneumonia was 

less prevalent than pulmonary infection of fungal 

origin. J. Rubaihayo et al.; have also reported the 

prevalence of bacterial pneumonia in 11.7 and 10. 3% 

of female and male cases respectively [30]. Again we 

observed a strong association between low CD4 count 

and increase rate of pulmonary infection irrespective of 

ART status. Such observations were also made by V R 

Charan et al 2015 and Yitayih Wondimeneh et al.; in 

2012. [22, 31]. Less the immunity more the chance of 

fungal growth.  

 

In our study, among bacteria, staphylococcus 

was the most offending agent and streptococcus was 

next to it. Gr +ve and Gr –ve bacterial growth (mixed 

infection) was observed in maximum cases. Among 

fungi, Candida albicans was the most offending agent 

followed by C krusei. Both of them also caused mixed 

fungal growth. All the patients were kept on anti TB 

and anti-HIV treatment. In this study, the sputum 

culture characteristics of pre and post treatment with 

ART and anti-TB regimen in individual patients could 

not be traced and compared. Future long term 

prospective studies are required in this regard. 

 

CONCLUSION: 

Results from the present study show that the 

frequency of fungal etiology is more than bacterial 

cause in respiratory tract infections of HIV - TB co-

infected patients. Mostly patients with low immunity 

suffer from bacterial and fungal mixed infection. In our 

setting, rural people suffer more than that of urban area 

and lack of education is one of the contributing factors. 

Improved hygienic practices and early detection as well 

as timely institution of appropriate interventions for 

opportunistic infections to can prevent morbidity and 

mortality. Therefore close attention should be given for 

proper HIV care programme implementation and health 

education to reduce disease burden in such areas.  

 

ACKNOWLEDGEMENT: 

Authors are grateful to staffs of department of 

Microbiology of this Institution for giving expert 

opinion and Mr. Nayan kumar Padhi, employee of our 

ART centre, for providing data.  

 

REFERENCES: 

1. Global actions and investments fall far short of 

those needed to end the global TB epidemic. 

WHO, Global tuberculosis report. 2016. 

Available from 

http://www.who.int/tb/publications/global_rep

ort/gtbr 2016 

2. TB & HIV – Co-infection, statistics, diagnosis 

and treatment. Available from 

http://www.tbfacts.org/tb-hiv/  

3. Global Tuberculosis Control 2015, WHO, 

Geneva. Available from 

www.who.int/tb/publications/global_report/20

16  

4. TB disease burden in India. Tb india 2016. 

RNTCP annual status report. Central TB 

http://www.who.int/tb/publications/global_report/gtbr
http://www.who.int/tb/publications/global_report/gtbr
http://www.tbfacts.org/tb-hiv/


 

 

 

 

 

Nalini Prava Das et al., Sch. J. App. Med. Sci., Mar 2017; 5(3D):1031-1037 

Available online at https://saspublishers.com/jousrnal/sjams/home    1036 

 

 

 

division, MOHFW Govt of India, Available 

from www.tbcindia.gov.in 

5. TB statistics for “high burden” countries.  

Available from http://www.tbfacts.org/tb-

statistics/ 

6. Kaplan JE, Hu DJ, Holmes KK, Jaffe HW, 

Masur H, De Cock KM. Preventing 

opportunistic infections in human 

immunodeficiency virus-infected persons: 

implications for the developing world. The 

American journal of tropical medicine and 

hygiene. 1996 Jul; 55(1):1-1. 

7. Holmes CB, Losina E, Walensky RP, 

Yazdanpanah Y, Freedberg KA. Review of 

human immunodeficiency virus type 1-related 

opportunistic infections in sub-Saharan Africa. 

Clinical Infectious Diseases. 2003 Mar 1; 

36(5):652-62. 

8. Mermin J, Were W, Ekwaru JP, Moore D, 

Downing R, Behumbiize P, Lule JR, Coutinho 

A, Tappero J, Bunnell R. Mortality in HIV-

infected Ugandan adults receiving 

antiretroviral treatment and survival of their 

HIV-uninfected children: a prospective cohort 

study. The Lancet. 2008 Mar 7; 

371(9614):752-9. 

9. Walker PA, White DA. Pulmonary disease. 

Medical Clinics of North America. 1996 Nov 

1; 80(6):1337-62. 

10. Meya DB, McAdam KP. The TB pandemic: an 

old problem seeking new solutions. Journal of 

internal medicine. 2007 Apr 1; 261(4):309-29. 

11. Girardi E, Raviglione MC, Antonucci G, 

Godfrey-Faussett P, Ippolito G. Impact of the 

HIV epidemic on the spread of other diseases: 

the case of tuberculosis. AIDS (London, 

England). 2000; 14:S47. 

12. Swaminathan S, Ramachandran R, Baskaran 

G, Paramasivan CN, Ramanathan U, 

Venkatesan P, Prabhakar R, Datta M. Risk of 

development of tuberculosis in HIV-infected 

patients. The International Journal of 

Tuberculosis and Lung Disease. 2000 Sep 1; 

4(9):839-44. 

13. Jindal SK, Sankar PS, Suhail Raoof. 

Tuberculosis and Human immunodeficiency 

virus Infection. Hand book of pulmonary and 

critical care Medicine. New Delhi. JPB 

(pvt)Ltd. 2012; 135-141 

14. Sharma SK, Mohan A, Kadhiravan T. HIV-TB 

co-infection: epidemiology, diagnosis & 

management. Indian Journal of Medical 

Research. 2005 Apr 1; 121(4):550. 

15. Bhushan B, Kajal NC, Maske A, Bharti H, 

Singh J. Tuberculosis in HIV co-infected 

patients-a study at tertiary care hospital, 

Amritsar (India). 

16. Mendiratta DK, Narang P, Narang R. Face to 

face with nontuberculous mycobacteria at 

Sevagram. J MGIMS. 2009 March; 14(1): 16-

21 

17. Katoch VM. Infections due to non-tuberculous 

mycobacteria. Ind J Med Res. 2004 October; 

120: 290-304 

18. Mulla SA, Patel MG, Vaghela G, Motala N, 

Desai V, Shrivastava RK. A study of 

opportunistic infection in HIV-seropositive 

patients. Indian Journal of Community 

Medicine. 2007 Jul 1; 32(3):208. 

19. Takalkar AA, Saiprasad GS, Prasad V G, 

Madhekar NS; Study of opportunistic 

infections in HIV seropositive patients 

admitted to community care centre, KIMS 

Narketpally. Biomed Res., 2012; 23(1): 

139142. 

20. Goud TG, Ramesh K. Opportunistic infections 

among HIV patients attending tertiary care 

hospital, Karnataka, India. Int J Curr Microbiol 

Appl Sci. 2014; 3(4):824-9. 

21. Ghate M, Deshpande S, Tripathy S, Nene M, 

Gedam P, Godbole S, Thakar M, Risbud A, 

Bollinger R, Mehendale S. Incidence of 

common opportunistic infections in HIV-

infected individuals in Pune, India: analysis by 

stages of immunosuppression represented by 

CD4 counts. International Journal of Infectious 

Diseases. 2009 Jan 31; 13(1):e1-8. 

22. Chavan VR, Chaudhary V, Ahir P, Mehta R, 

Mavani PS, Kerkar C, Pramanik JM. Current 

scenario of Opportunistic and co-infections in 

HIV-infected individuals at a tertiary care 

hospital in Mumbai, India. Indian journal of 

medical microbiology. 2015 Jan 1; 33(1):78. 

23. Ripunjoy Sonowal, Ajit Goswami. 

Opportunistic infection in HIV seropositive 

patients: Astudy in tertiary care hospital in 

Asam, North East India.  Sch J App. Med Sci 

2015; 3(1C): 206-208 

24. Mukhopadhya A, Ramakrishna BS, Kang G, 

Pulimood AB. Enteric pathogens in southern 

Indian HIV-infected patients with & without 

diarrhoea. Indian Journal of Medical Research. 

1999 Mar 1; 109:85. 

25. Uttam Chandani RB, Daicos GL, Reyes RR, 

Fischi MA et al, Nocardia in thirty patients 

with advanced Human Immunodeficiency 

Virus infection: clinical features and outcomes. 

http://www.tbfacts.org/tb-statistics/
http://www.tbfacts.org/tb-statistics/


 

 

 

 

 

Nalini Prava Das et al., Sch. J. App. Med. Sci., Mar 2017; 5(3D):1031-1037 

Available online at https://saspublishers.com/jousrnal/sjams/home    1037 

 

 

 

Clinical Infectious Diseases 1994; 18: 343-

353. 

26. Shailaja VV, Pai LA, Mathur DR, Lakshmi V. 

Prevalence of bacterial and fungal agents 

causing lower respiratory tract infections in 

patients with human immunodeficiency virus 

infection. Indian Journal of Medical 

Microbiology. 2004 Jan 1; 22(1):28. 

27. Srirangaraj S, Venkatesha D. Opportunistic 

infections in relation to antiretroviral status 

among AIDS patients from south India. 

28. Saha K, Firdaus R, Santra P, Pal J, Roy A, 

Bhattacharya MK, Chakrabarti S, Sadhukhan 

PC. Recent pattern of Co-infection amongst 

HIV seropositive individuals in tertiary care 

hospital, Kolkata. Virology journal. 2011 Mar 

14; 8(1):116. 

29. Ranganathan K, Umadevi M, Saraswathi TR, 

Kumarasamy N, Solomon S, Johnson N. Oral 

lesions and conditions associated with human 

immunodeficiency virus infection in 1000 

South Indian patients. Annals-Academy Of 

Medicine Singapore. 2004 Jul 1; 33:37-42. 

30. Rubaihayo J, Tumwesigye NM, Konde-Lule J, 

Wamani H, Nakku-Joloba E, Makumbi F. 

Frequency and distribution patterns of 

opportunistic infections associated with 

HIV/AIDS in Uganda. BMC Research Notes. 

2016 Dec 7; 9(1):501. 

31. Wondimeneh Y, Muluye D, Belyhun Y. 

Prevalence of pulmonary tuberculosis and 

immunological profile of HIV co-infected 

patients in Northwest Ethiopia. BMC research 

notes. 2012 Jun 27; 5(1):331.  


