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Background: Pulmonary tuberculosis (PTB) remains a significant global 

health issue, particularly in low and middle-income countries. Hospitalized 

PTB patients often present with co-infections and co-morbidities, complicating 

clinical management and adversely affecting outcomes. Understanding their 

prevalence and impact is essential for improving patient care. The aim of study 

is to assess the prevalence and clinical implications of co-infections and 

comorbidities in hospitalized patients with pulmonary tuberculosis. 

Materials and Methods: This prospective observational study was conducted 

at a tertiary care hospital and included 90 adult patients hospitalized with 

microbiologically confirmed PTB. Clinical, demographic, radiological, and 

laboratory data were collected using a structured proforma. Co-infections were 

diagnosed using microbiological and serological tests, while co-morbidities 

were identified through clinical records and investigations. Statistical analysis 

was performed using SPSS software, with p-values < 0.05 considered 

significant. 

Results: The majority of patients were aged 31–50 years (40.00%) and male 

(64.44%). Underweight status (BMI <18.5) was observed in 54.44% of cases, 

and 67.78% were smear-positive. Drug-resistant TB was identified in 15.56%   

Comorbidities were present in 48.89% of patients, most commonly diabetes 

mellitus (23.33%) and HIV (13.33%).  Co-infections were noted in 37.78% of 

cases, with bacterial pneumonia (20.00%) being the most frequent. Patients 

with co-infections had longer hospital stays (12.6 ± 4.1 vs. 9.3 ± 3.8 days; p = 

0.002), higher mortality (20.59% vs. 5.36%; p = 0.032), and increased ICU 

admissions (29.41% vs. 10.71%; p = 0.018). Mortality was significantly 

associated with diabetes (p = 0.041) and HIV (p = 0.012). 

Conclusion: Co-infections and co-morbidities are highly prevalent among 

hospitalized PTB patients and are associated with poorer clinical outcomes, 

including higher mortality and ICU admission rates. Early identification and 

integrated management strategies are vital to improving prognosis in this 

vulnerable group. 

Keywords: Pulmonary tuberculosis, Co-infection, Co-morbidity, 

Hospitalization, Mortality. 
 

 

INTRODUCTION 
 

Tuberculosis (TB) continues to be a global health 

challenge and remains one of the top 10 causes of 

death worldwide. Despite advances in diagnostics, 

treatment, and public health infrastructure, TB 

persists as a leading infectious disease, especially in 

low- and middle-income countries (LMICs) where 

social, economic, and healthcare disparities are 

prominent.[1] The global strategy for TB control has 

increasingly shifted from not only preventing 

transmission but also addressing the complex 

medical and social determinants associated with TB 

morbidity and mortality.[1] 

Pulmonary tuberculosis (PTB), caused by 

Mycobacterium tuberculosis, is the most common 
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and contagious form of TB. It primarily affects the 

lungs but may also present with systemic 

manifestations. Although the infection can affect 

individuals of all age but more common in 

reproductive age groups in specially male  genders, 

and populations in low socio-economic groups  

influenced by various demographic and biological 

factors.[2] Several studies have shown that younger 

adults often represent a large portion of PTB cases 

due to higher exposure risks and social mobility, 

while elderly individuals present a distinct set of 

clinical and diagnostic challenges due to atypical 

symptoms and higher rates of co-morbid 

conditions.[3] In older adults, TB is often under 

diagnosed or diagnosed late, which contributes to 

increased complications and mortality.[4] 

In addition to age and sex, gender-based differences 

in TB epidemiology have gained recognition. 

Females, especially in certain socio-cultural 

contexts, may face barriers to accessing timely TB 

diagnosis and treatment. This is particularly evident 

in South Asia, where female patients frequently 

present with extra -pulmonary or advanced disease 

due to delayed care-seeking.[5] These gender-

specific disparities affect disease outcomes and 

highlight the need for a more nuanced understanding 

of TB epidemiology. 

One of the growing challenges in TB care is the co-

existence of TB with other communicable and non-

communicable diseases—a phenomenon referred to 

as TB multimorbidity.[6] The burden of 

comorbidities such as diabetes mellitus, chronic 

obstructive pulmonary disease (COPD), chronic 

kidney disease, HIV infection, and malignancies 

significantly complicates the management of TB.[7] 

These conditions can interfere with host immunity, 

delay TB diagnosis, increase susceptibility to severe 

disease, and reduce the effectiveness of anti-

tubercular therapy. In particular, diabetes mellitus 

has been associated with a higher bacillary burden, 

delayed sputum conversion, and increased risk of 

treatment failure.[8] Similarly, HIV remains the most 

potent known risk factor for TB reactivation and 

dissemination, altering its clinical presentation and 

accelerating progression to severe forms. 

Beyond non-communicable diseases, co-infections 

are a critical but often underexplored aspect of TB 

morbidity. Hospitalized TB patients, particularly 

those with advanced disease or compromised 

immunity, are vulnerable to superimposed infections 

such as bacterial pneumonia, severe sepsis, and viral 

or fungal infections. These co-infections often arise 

from Nosocomial exposures, poor nutritional status, 

or concurrent immunosuppressive states, and may 

worsen respiratory function, prolong hospital stays, 

and contribute to mortality. Yet, they are frequently 

under-diagnosed or inadequately treated, especially 

in resource-limited settings. 

TB co-morbidities and co-infections are not isolated 

phenomena; they exist within a broader context of 

healthcare delivery that is often fragmented and 

disease-specific. Traditional health systems, 

particularly in LMICs, are not well-equipped to 

handle the complexities of these co-morbidities. 

Health services are typically organized around 

single diseases, leaving little room for integrated 

care for comorbidities[9] As a result, patients with 

TB and co-morbid conditions may experience care 

delays, increased out-of pocket expenditures, and 

suboptimal treatment outcomes. This issue becomes 

even more critical in the context of hospitalization, 

where timely management of co-existing illnesses 

determines prognosis and overall survival. 

Recent studies from high TB burden countries have 

documented a rising prevalence of co-morbidities 

and co-infections among hospitalized TB patients. 

For instance, a multicenter study in China reported 

that over 50% of newly diagnosed PTB patients had 

at least one co-existing medical condition.[10] In such 

populations, co-morbidities were significantly 

associated with prolonged hospitalization and 

increased in-hospital mortality. These findings 

reinforce the need for clinicians and public health 

practitioners to screen actively for co-morbid 

illnesses and secondary infections in TB patients 

upon admission, especially in tertiary care settings. 

Despite increasing recognition of TB and 

comorbidies, there remains a lack of comprehensive 

data from many developing regions. Studies are 

often focused on single co-morbidities such as HIV 

or diabetes, and rarely address the combined impact 

of multiple concurrent illnesses or infections. 

Additionally, the effect of these conditions on short-

term clinical outcomes—such as length of hospital 

stay, need for intensive care, and mortality—has not 

been thoroughly evaluated in many healthcare 

settings. There is a more intensive need to document 

the spectrum of co-morbidities and co-infections in 

hospitalized TB patients and to examine their 

clinical impact systematically. 

 

MATERIALS AND METHODS 
 

This is a prospective observational study conducted 

at a tertiary care hospital. The study aimed to 

evaluate the prevalence and clinical impact of co-

infections and co-morbidities among patients 

hospitalized with pulmonary tuberculosis. A total of 

90 patients diagnosed with pulmonary tuberculosis 

(PTB) and admitted to the hospital were enrolled 

consecutively during the study period. Diagnosis of 

PTB was based on clinical presentation, radiological 

findings, and microbiological confirmation by 

sputum smear microscopy, GeneXpert . 

Inclusion Criteria 

• Age ≥ 18 years 

• Confirmed cases of pulmonary tuberculosis 

• Hospital admission required for management of 

TB or associated complications 

• Provided informed consent 

Exclusion Criteria 

• Patients with exclusively extra-pulmonary TB 
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• Patients unwilling or unable to provide informed 

consent 

• Lost of follow up cases  

Data Collection: Detailed clinical, demographic, 

and laboratory data were collected prospectively 

using a structured case record form. Demographic 

information included age, gender, and history of 

smoking and alcohol use. Clinical presentation was 

documented in terms of symptoms, their duration, 

and body mass index (BMI). Tuberculosis-related 

data encompassed the type of TB (primary or 

reactivation), sputum smear status, and drug 

sensitivity results when available. Co-morbidities 

were recorded based on medical history and 

diagnostic reports and included conditions such as 

diabetes mellitus, HIV infection, chronic obstructive 

pulmonary disease (COPD), chronic kidney disease, 

malignancies, liver disease, and other relevant 

chronic illnesses. Co-infections were identified 

during the hospital stay and included bacterial 

pneumonia, viral infections, fungal infections, and 

severe sepsis, confirmed through appropriate 

microbiological cultures and serological tests. 

Laboratory investigations performed at admission 

included complete blood count, liver and renal 

function tests, random blood glucose, HIV testing 

(after obtaining informed consent), sputum culture 

and imaging studies such as chest radiographs or 

computed tomography (CT) scans where indicated. 

Statistical Analysis: Data were entered into 

Microsoft Excel and analyzed using SPSS version 

26.0. Descriptive statistics were used to summarize 

baseline characteristics. Categorical variables were 

expressed as frequencies and percentages, while 

continuous variables were presented as mean ± 

standard deviation (SD) or median with 

interquartiles range (IQR), depending on data 

distribution. The association between co-

infections/co-morbidities and clinical outcomes 

(e.g., duration of hospitalization, complications, 

mortality) was assessed using chi-square test or 

Fisher’s exact test for categorical variables and t-test 

or Mann–Whitney U test for continuous variables. A 

p-value < 0.05 was considered statistically 

significant. 

 

RESULTS 

 

Baseline Characteristics [Table 1]:Among the 90 

hospitalized patients with pulmonary tuberculosis 

(PTB), the majority were in the 31–50 years age 

group (40.00%), followed by those over 50 years 

(35.56%), and the youngest group aged 18–30 years 

(24.44%). Males constituted a higher proportion of 

the study population (64.44%) compared to females 

(35.56%). Behavioral risk factors such as smoking 

and alcohol use were observed in 37.78% and 

31.11% of patients, respectively. A significant 

number of patients (54.44%) were underweight, 

with a body mass index (BMI) less than 18.5, 

reflecting a high burden of malnutrition. In terms of 

TB-related clinical status, 67.78% of the patients 

were smear-positive, indicating active pulmonary 

disease with a high potential for transmission. Drug-

resistant tuberculosis was identified in 15.56% of 

the cohort, underscoring the challenge of 

antimicrobial  in TB management. 

Comorbidity Profile [Table 2]:Comorbid 

conditions were prevalent in nearly half (48.89%) of 

the patients. The most common co-morbidity was 

diabetes mellitus, found in 23.33% of cases, 

followed by HIV infection in 13.33% and  chronic 

obstructive pulmonary disease (COPD) in 11.11%.   

Chronic kidney disease and liver disease were less 

common, present in 6.67% and 5.56% of patients, 

respectively. A smaller proportion (3.33%) had 

underlying malignancy. These findings indicate that 

comorbid conditions, especially diabetes and HIV, 

are frequent among hospitalized TB patients and 

may influence disease progression and outcomes. 

Frequency of Co-infections [Table 3]:Co-

infections were identified in 37.78% of the patients 

during hospitalization. Bacterial pneumonia was the 

most common co-infection, affecting 20.00% of 

patients, followed by urinary tract infections 

(12.22%) and severe sepsis (10.00%). Viral 

infections excluding HIV were noted in 7.78%, 

while fungal infections were diagnosed in 5.56% of 

patients. The presence of co-infections, particularly 

bacterial and systemic infections, adds a significant 

burden to the clinical management of PTB and is 

associated with increased healthcare resource 

utilization. 

Impact of Co-infections on Clinical Outcomes 

[Table 4]:Patients with co-infections had 

significantly worse clinical outcomes compared to 

those without. The mean hospital stay was 

significantly longer in patients with co-infections 

(12.6 ± 4.1 days) compared to those without (9.3 ± 

3.8 days), with a highly significant p-value of 0.002. 

In-hospital mortality was also higher in the co-

infection group (20.59%) compared to those without 

co-infections (5.36%), and this difference was 

statistically significant (p = 0.032). Furthermore, 

ICU admission was more frequently required in 

patients with co-infections (29.41%) compared to 

those without (10.71%), with a significant p-value of 

0.018. These findings suggest that co-infections are 

associated with prolonged hospitalization, higher 

mortality, and increased need for intensive care 

support. 

Comorbidities and Mortality [Table 5]:The 

presence of comorbidities was significantly 

associated with higher in-hospital mortality. Among 

the 10 patients who died during hospitalization, 

50.00 % had diabetes mellitus compared to 20.00 % 

among survivors, a statistically significant 

difference (p = 0.041). HIV infection was present in 

40.00% of deceased patients versus only 10.00% of 

survivors (p = 0.012), indicating a strong association 

with mortality. Notably, only 10.00% of patients 

who died had no co-morbidities, while the majority 

of survivors (56.25%) were free from co-morbid 



2247 

 International Journal of Medicine and Public Health, Vol 15, Issue 3, July-September 2025 (www.ijmedph.org) 

 

conditions, with this difference reaching high 

statistical significance (p = 0.003). These results 

highlight the critical impact of comorbidities— 

Particularly diabetes and HIV on the prognosis of 

hospitalized TB patients .

 

Table 1: Baseline Demographic and Clinical Characteristics of Study Population (n = 90) 

Characteristic Frequency (n) Percentage (%) 

Age (years) 
  

18–30 22 24.44% 

31–50 36 40.00% 

>50 32 35.56% 

Gender 
  

Male 58 64.44% 

Female 32 35.56% 

Smoking History 34 37.78% 

Alcohol Use 28 31.11% 

BMI <18.5 (underweight) 49 54.44% 

Smear Positive TB 61 67.78% 

Drug-Resistant TB 14 15.56% 

 

Table 2: Distribution of Comorbidities Among Patients with Pulmonary TB (n = 90) 

Comorbidity Frequency (n) Percentage (%) 

Diabetes Mellitus 21 23.33% 

HIV 12 13.33% 

COPD 10 11.11% 

Chronic Kidney Disease 6 6.67% 

Liver Disease 5 5.56% 

Malignancy 3 3.33% 

≥1 Comorbidity Present 44 48.89% 

 

Table 3: Frequency of Co-infections in Hospitalized PTB Patients (n = 90) 

Co-infection Frequency (n) Percentage (%) 

Bacterial Pneumonia 18 20.00% 

Urinary Tract Infection 11 12.22% 

Sepsis 9 10.00% 

Viral Infection (non-HIV) 7 7.78% 

Fungal Infection 5 5.56% 

≥1 Co-infection Present 34 37.78% 

 

Table 4: Comparison of Outcomes in Patients With and Without Co-infections 

Outcome Co-infection (n = 34) No Co-infection (n = 56) p-value 

Mean Hospital Stay (days) 12.6 ± 4.1 9.3 ± 3.8 0.002 ** 

In-hospital Mortality 7 (20.59%) 3 (5.36%) 0.032 * 

Need for ICU Admission 10 (29.41%) 6 (10.71%) 0.018 * 

* p < 0.05 considered statistically significant 

** Highly significant 

 

Table 5: Association of Comorbidities With In-hospital Mortality (n = 90) 

Comorbidity Present Mortality (n = 10) Survived (n = 80) p-value 

Diabetes Mellitus 5 (50.00%) 16 (20.00%) 0.041 * 

HIV 4 (40.00%) 8 (10.00%) 0.012 * 

No Comorbidity 1 (10.00%) 45 (56.25%) 0.003 ** 

* p < 0.05, ** p < 0.01 

 

DISCUSSION 

 

In the present study of 90 hospitalized pulmonary 

tuberculosis (PTB) patients, the majority belonged 

to the 31–50 years age group (40.00%), followed by 

those above 50 years (35.56%). This age distribution 

reflects TB's predilection for adults in their 

economically productive years, which is consistent 

with findings from Bhattacharya et al. (2020),[11] 

who reported 41% of TB patients in the 30–50 years 

age bracket in their Northeast India cohort. Male 

predominance (64.44%) in our study parallels the 

gender distribution observed in Weldeslassie et al. 

(2023),[12] where 61.2% of TB patients were male. 

These patterns likely reflect greater occupational 

exposure, social behaviour (e.g., smoking, alcohol), 

and healthcare-seeking differences among men. 

Smoking (37.78%) and alcohol use (31.11%) were 

relatively common in our cohort. Similar lifestyle 

risk factor prevalence was observed by Magwalivha 

et al (2025),[13] who noted smoking in 35% of TB 

patients, suggesting these modifiable behaviours 

contribute significantly to TB burden. Malnutrition 

was highly prevalent in our study, with 54.44% of 

patients being underweight (BMI < 18.5). This rate 

is notably higher than the 42% reported by 

Bhattacharya et al (2020),[11] further emphasizing 
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the malnutrition-TB vicious cycle in hospitalized 

populations. Smear positivity was present in 67.78% 

of our cases, similar to the 70% reported in 

Weldeslassie et al. (2023),[12] indicating a large 

burden of infective TB. Drug resistance was seen in 

15.56% of patients, closely aligning with the 16.3% 

rate reported by Magwalivha et al. (2025),[13] 

suggesting an urgent need for improved diagnostic 

access and antimicrobial stewardship. 

Comorbidities were found in 48.89% of our patients, 

with diabetes mellitus being the most prevalent 

(23.33%). This is comparable to the 25% prevalence 

reported by McMurry et al,[14] (2019) in their 

systematic review of TB-diabetes co-infection in 

low- and middle-income countries. Abd El-Hamid 

El-Kady et al,[15] (2021) found a slightly higher 

prevalence (29.4%) in Saudi Arabia, suggesting 

regional variation possibly due to differing diabetes 

epidemiology. HIV co-infection in our study was 

observed in 13.33% of patients, closely matching 

the 14.1% reported by Duarte et al,[16] (2018) in 

their global review of TB-HIV syndemics. COPD 

(11.11%), chronic kidney disease (6.67%), and liver 

disease (5.56%) were less common but clinically 

relevant. The link between TB and chronic kidney 

disease has been confirmed by Venkata et al,[17] 

(2007) and TB risk is elevated in cirrhosis patients 

as demonstrated by Lin et al,[18] (2014) consistent 

with our findings. 

Co-infections were identified in 37.78% of patients 

during hospitalization. Bacterial pneumonia was the 

leading co-infection (20.00%), followed by urinary 

tract infections (12.22%) and sepsis (10.00%). 

These rates are broadly in line with the findings of 

Magwalivha et al,[13] (2025) who reported bacterial 

respiratory co-infections in 24% and bloodstream 

infections in 9% of TB patients. Fungal infections 

and non-HIV viral infections were found in 5.56% 

and 7.78% of our patients, respectively, also 

aligning with the co-infection burden described by 

Weldeslassie et al. (2023).[12] Such co-infections are 

known to worsen TB outcomes by compounding 

respiratory compromise and immunologic stress. 

The clinical outcomes of co-infected patients were 

significantly worse. The mean hospital stay for 

patients with co-infections was 12.6 ± 4.1 days, 

notably longer than the 9.3 ± 3.8 days for those 

without (p = 0.002). This difference is consistent 

with Magwalivha et al. (2025),[13] who also reported 

prolonged hospitalization in TB patients with 

bacterial co-infections (mean 13.1 days vs. 9.5 

days). Mortality in the co-infection group was 

20.59%, compared to 5.36% in those without (p = 

0.032), again mirroring the mortality trends reported 

by Weldeslassie et al. (2023),[12] who found a 3.5-

fold increase in mortality among co-infected TB 

patients. ICU admission rates were significantly 

higher in co-infected individuals (29.41% vs. 

10.71%, p = 0.018), indicating more severe disease 

courses and complications. 

Comorbidities were also associated with 

significantly higher in-hospital mortality. Half of the 

patients who died had diabetes mellitus, compared 

to only 20% of survivors (p = 0.041). Abd El-Hamid 

El-Kady et al,[15] (2021) similarly reported poorer 

treatment outcomes and higher mortality among TB-

diabetes patients. HIV was present in 40.00% of 

deceased patients, compared to 10.00% of survivors 

(p = 0.012), supporting the known 

immunosuppressive synergy of HIV in TB 

progression as detailed by Duarte et al (2018).[16] 

Importantly, only 10.00% of patients who died had 

no comorbidities, while the majority of survivors 

(56.25%) were comorbidity-free (p = 0.003), 

reinforcing the protective effect of absence of 

comorbidity and the need for integrated disease 

management.[17,18] 

 

CONCLUSION 

 

This study highlights the high burden of co-

infections and comorbidities among hospitalized 

pulmonary tuberculosis patients, significantly 

impacting clinical outcomes. Diabetes mellitus and 

HIV were the most common comorbidities, while 

bacterial pneumonia was the leading co-infection. 

Both co-infections and comorbidities were 

associated with increased mortality, longer hospital 

stays, and greater ICU admissions. Early 

identification and integrated management of these 

conditions are essential to improving TB outcomes. 
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