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A B S T R A C T   

Background: Tuberculosis (TB) is one of the major public health problems in Ethiopia. Determining discharge 
outcome of TB cases helps to understand the effectiveness of TB diagnosis effort to improve case management. 
The objective of this study was to assess discharge outcomes and factors associated with death among patients on 
TB treatment admitted in a referral hospital in southwest Ethiopia. 
Methods: A retrospective study was conducted in Jimma Medical Center by reviewing medical records of TB 
patients (age ≥15 years) admitted to medical wards from January 2015 to December 2017. Demographic and 
related data was collected using data collection format. The clinical evaluation outcome of an individual patient 
at discharge was recorded. Descriptive statistics were used to summarize participant characteristics. Multivariate 
logistic regression analyses were used to evaluate the risk factors for TB mortality. 
Results: Among 465 patients included in the review, 225 (48.4%) were pulmonary (PTB) and 240 (51.6%) extra- 
pulmonary TB (EPTB) cases. Overall, 190 (40.9%) had bacteriologically confirmed for TB. HIV status was 
documented for 340 (73.1%) of them; 93 (27.4%) were found to be positive. The prevalence of HIV infection 
among EPTB and PTB cases was 50/275 (18.2%) and 43/190 (22.8%), respectively. A quarter of the patient, 114 
(24.5%), died in the hospital while the rest were discharged with clinical improvement. Compared to smear 
positive PTB, the risk of death was two times higher in patients with smear negative PTB cases (aOR 2.3, 95% CI: 
1.3–4.2). TB patients with coronary obstructive pulmonary disease (COPD) (aOR 4.6, 95% CI: 1.3–16.7), diabetes 
mellitus (aOR 5.7, 95% CI: 1.5–23.7), heart disease (aOR 3.8, 95% CI: 1.4–10.4) had about four-fold increased 
risk of death. HIV-positive patients had a higher risk of mortality (aOR 2.9, 95% CI: 1.7–5.0) than HIV-negative 
patients. The risk of death was not affected by the type of TB diagnosed, as 27.6% of EPTB and 31.9% PTB were 
died (p = 0.457). 
Conclusion: TB was associated with high inpatient mortality at Jimma Medical Center. Mortality was found to be 
higher among unconfirmed cases, those with COPD, diabetes mellitus, heart disease and HIV infection. Thus, any 
effort to curtail mortality in such high TB burden setting should focus on improving TB diagnosis and addressing 
major comorbid medical conditions.   

1. Introduction 

Tuberculosis (TB) is the disease caused by Mycobacterium tuberculosis 
(MTB) complex. With an estimated 10 million new TB cases and 1.3 
million deaths in 2018, TB remains a public health problems worldwide. 
The 2018 global TB report, released by the World Health Organization 
(WHO) in 2019, reported that Ethiopia had the 10th highest incidence of 
TB in the world with a total of 114, 233 new cases and the highest 
incidence rate with 164 new cases per 100, 000 people [1]. 

The use of smear microscopy is not enough to detect active TB in 
patients suspected of pulmonary and extra-pulmonary disease. An esti-
mated 50% of TB cases have been missed and left untreated due to the 
continued use of less sensitive smear microscopy, particularly in 
resource-constrained countries [2–5]. The capacity to use culture for 
diagnosis of TB in all patients with a negative smear result is very scarce 
[3,6]. However, to overcome the diagnosis efficacy limitations, an 
experienced physicians initiates a full course of anti-TB treatment in 
smear-negative or severely ill patients according to the national 
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guideline recommendations [7]. 
Fortunately, outpatients started on empiric TB treatment (without 

bacteriological confirmation for TB) were associated with poor clinical 
outcomes. In a retrospective review conducted at Gondar and Dilla 
hospitals, Ethiopia, including 2196 and 816 smear-negative outpatients, 
respectively, revealed that 16.7% and 29.4% of patients showed un-
successful outcomes [8,9]. Another studies showed that coinfection with 
HIV, and infection with multidrug‑resistant MTB are the main risk fac-
tors for mortality among TB patients [10–12]. Consequently, patients on 
TB treatment could be associated with higher rates of complications and 
excessive mortality, particularly whereby more than 20% of notified TB 
patients were co-infected with HIV [13]. 

Despite the recommended effective anti-TB treatment, some patients 
with TB still die while on treatment for their disease. Thus, the magni-
tude of mortality and associated factors among hospitalized patients on 
TB treatment in southwest Ethiopia remains poorly documented. This 
study was to assess discharge outcome and its associated factors with 
death among patients on TB treatment admitted in a referral hospital in 
southwest Ethiopia during a three-year (2015–2017) period. The find-
ings of the study could be valuable to monitor the performance of the 
national TB treatment program and to institute interventions depending 
on the identified factors associated with mortality. 

2. Materials and methods 

2.1. Study setting 

The study was conducted from January 2015 to December 2017 at 
Jimma Medical Center (JMC), the only referral and teaching hospital in 
the southwest region of Ethiopia. JMC provides inpatient and outpatient 
services to over 15 million population [14]. The standard approach to 
diagnose TB in Ethiopia is symptom screening, followed by smear mi-
croscopy according to the national TB treatment guideline recommen-
dation adopted from the 2007 WHO’s diagnostic algorithm. Depending 
on the clinician’s decision, a CXR paid by the individual seeking care, is 
used for clinical decision-making [7]. The capacity to use the molecular 
Xpert MTB/RIF assay for patients who tested negative for smear mi-
croscopy is limited during the study period. The presence of co- 
morbidities such as pneumonia, diabetes mellitus, cardiovascular dis-
ease and COPD were diagnosed by physicians who care a patients. For 
example, for most of the patients, COPD was diagnosed clinically if they 
had a chronic persistent cough with breathlessness, chest tightness, 
wheezing and sputum production with underlying major risk factors 
(smoking and age >35 years). For those who had spirometry test, it was 
diagnosed in patients who had all the following findings: (1) Forced 
expiratory volume in the first second (FEV1) <80% of the predicted 
value, (2) If the ratio of FEV1 and forced vital capacity (FVC) [FEV1/ 
FVC] was <0.7 and (3) absence of reversibility of airway obstruction 
(documented FEV1 improvement of <15% or <200 ml 20 min after 
taking 2 puffs of inhaled salbutamol) by clinician providing patient care 
[15]. 

2.2. Study design 

We conducted a retrospective cross-sectional review of hospitalized 
patients on TB treatment in JMC, Ethiopia. The primary outcomes were 
mortality related to TB at discharge. The risk factors examined were 
socio-demographic and clinical features extracted at the time of 
discharge or death. 

2.3. Study population and data collection 

The study population includes hospitalized patients with an age of 
≥15 years, clinicians decided to admit in medical wards as bacter-
iologically or clinically confirmed cases of TB from 1st of January 2015 
to 31th of December 2017, and who started on anti-TB treatment. In this 

study, bacteriologically and clinically confirmed TB cases were defined 
according to the Ethiopian national TB and Leprosy control program 
guideline [7]. Bacteriologically confirmed TB cases: a patient with at 
least one sputum specimen positive for acid-fast bacilli (AFB) using 
smear microscopy or a positive result for AFB on extra-pulmonary 
samples or body fluids using microscopy. Clinically confirmed TB 
cases: a patient with spot-morning-spot sputum specimens were nega-
tive for AFB on smear microscopy, no response to broad-spectrum 
antibiotic therapy, chest X-ray abnormalities consistent with TB and 
decision was made by an experienced clinician to treat with a full course 
of TB treatment. 

All inpatients diagnosed by direct smear microscopy for clinical 
samples, chest X-ray, or based on clinical symptoms according to the 
national guideline recommendation and registered on the registration 
book by head nurse of medical wards within 24 h of starting TB treat-
ment. A nurse followed the patients until they moved out of the hospital 
and advised to continue treatment near to their home at health care 
center. The clinicians decided clinical evaluation outcomes were regis-
tered on patient‘s medical cards and registration log book. A selected 
nurse as a data collector for this study reviewed the patients’ medical 
cards as well as registration log book, and documented all important 
information regarding outcome variable on data collection format. 

2.4. Data analysis 

Study population characteristics were summarized using descriptive 
statistics (frequency, mean, and standard deviation or median and inter- 
quartile ranges as appropriate) and tabulated overall and stratified by 
type of TB diagnosis. The proportion of inpatient discharge outcomes 
was compared between bacteriologically confirmed for TB and clinically 
diagnosed patients in whom TB treatment was initiated empirically. 
Logistic regression analysis was performed to determine the strength of 
association (odds ratio and its 95% confidence interval) between patient 
characteristics and mortality related to TB. Characteristics that showed 
an association in bivariate analysis (p < 0.20) were included in the 
multivariate logistic regression model. All data analysis was performed 
using R Statistical software version 3.6.1. 

2.5. Ethical clearance 

The patients did not consent for their individual-level data to be 
made public as this was a routine care service and not a formal research 
study where study patients would give such consent. However, the study 
was ethically approved by the Institutional Review Board (IRB) of the 
Institute of Health, Jimma University with Ref. no. JHRPGD 388/2018 
and permission was obtained from JMC to access patients’ medical 
information. 

3. Results 

3.1. Baseline characteristics of the study population 

A total of 465 patients admitted to the hospital as TB cases during the 
three years were enrolled in this study, with a median age of 35 years 
(interquartile: 25–50). Among all participants, more than half (54%) 
were male, and close to 2/3rd (63.2%) were from rural residents. Among 
the 340 (73.1%) patients with documented HIV status, 27.4% (93/340) 
were HIV positive; of which 71 (76.3%) were on anti-retroviral treat-
ment (ART) for a mean of 5 years (±1.51) while 22 (23.7%) recei-
ving cotrimoxazole prophylaxis. Overall, 240 (51.6%) were extra- 
pulmonary TB cases and 225 (48.4%) pulmonary TB cases, and 7.1% 
of TB patients were comorbid with pneumonia, 3.7% heart failure, 2.0% 
diabetes mellitus and 2.4% COPD (Table 1). 
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3.2. Bacteriological confirmation of TB and its prediction by the clinical 
algorithm 

In line with a national guideline, a total of 190/465 (40.9%) hospi-
talized patients had bacteriologically confirmed for TB on smear mi-
croscopy (Fig. 1). Among all microbiologically confirmed cases, 68.9% 
(131/190) were PTB and 31% (59/190) were EPTB (Table 2) while 275/ 
465 (59.1%) were diagnosed based on clinical suspicion only, with 
34.2% (94/275) were PTB and 181 of the 277 (65.8%) were EPTB cases. 
The proportion of HIV infection among clinically confirmed TB cases 
who received empirical TB treatment was almost two times higher 
(24.0% (95% CI 19.1%, 29.5%) than those patients who were bacteri-
ologically confirmed for TB (14.2% (95% CI 9.6%, 20.0%) (p = 0.009) 

Table 1 
Characteristics of study participants.  

Characteristics Number Percent 

Age in years (median, IQR) 35 (25–50)  
Sex   
Female 214  46.0 
Male 251  54.0 
Residence   
Urban 171  36.8 
Rural 294  63.2 
HIV status   
Positive 93  20.0 
Negative 247  53.1 
Unknown 125  26.9 
On ART (n = 93) 71  76.3 
On cotrimoxazole prophylaxis (n = 93) 22  23.7 
Pneumonia 33  7.1 
Heart failure a 17  3.7 
Diabetes b 9  2.0 
Viral hepatitis c 5  1.1 
COPD 11  2.4 
Types of TB diagnosis   
Pulmonary TB cases 225  48.4 
Extra pulmonary TB cases 240  51.6 

HIV = human immunodeficiency virus, COPD = coronary pulmonary obstruc-
tive disease. a including ischemic heart disease and cardiac failure, b including 
type 1 and 2 DM, c including hepatitis B and C. 

Fig. 1. Flowchart showing patient’s enrollment, TB diagnosis implications and hospital discharge outcome of patients admitted at JMC between 2015 and 2017. 
JUMC = Jimma University Medical Center, PTB = Pulmonary tuberculosis, EPTB = extrapulmonary tuberculosis. 

Table 2 
Characteristics compared between bacteriologically confirmed PTB and EPTB 
inpatients started on TB treatment at JMC from 2015 to 2017.  

Characteristics All (n =
190) 

Bacteriologically confirmed, (n %)   

PTB patients (n =
131) 

EPTB patients (n =
59) 

Age (years)    
15–40 106 (55.8) 73 (55.7) 33 (55.9) 
41–64 59 (31.1) 42 (32.1) 17 (28.8) 
≥65 25 (13.1) 16 (12.2) 9 (15.3) 
Sex    
Female 94 (49.5) 67 (51.1) 27 (45.8) 
Male 96 (50.5) 64 (48.9) 32 (54.2) 
Residence    
Urban 58 (30.5) 37 (28.2) 21 (35.6) 
Rural 132 (69.5) 94 (71.8) 38 (64.4) 
HIV status    
HIV-Negative 119 (62.6) 84 (64.1) 35 (59.3) 
HIV-Positive 27 (14.2) 15 (16.1) 12 (20.3) 
Unknown results 44 (23.2) 32 (24.4) 12 (20.3) 
Pneumonia    
No 176 (92.6) 122 (93.1) 54 (91.5) 
Yes 14 (7.4) 9 (6.9) 5 (8.5) 
Heart failure a    

No 185 (97.4) 127 (96.6) 58 (98.3) 
Yes 5 (2.6) 4 (3.1) 1 (1.7) 
Diabetes b    

No 185 (97.4) 129 (98.5) 56 (94.9) 
Yes 5 (2.6) 2 (1.5) 3 (5.1) 
Viral hepatitis c    

No 189 (99.4) 131 (100.0) 58 (98.3) 
Yes 1 (0.5) 0 (0.0) 1 (1.7) 
COPD    
No 184 (96.8) 127 (96.9) 57 (96.6) 
Yes 6 (3.2) 4 (3.1) 2 (3.4) 
Year of admission    
2015 24 (12.6) 15 (11.5) 9 (15.3) 
2016 72 (37.9) 43 (32.8) 29 (49.2) 
2017 94 (49.5) 73 (55.7) 21 (35.6) 

PTB = pulmonary tuberculosis, EPTB = Extra pulmonary tuberculosis, COPD =
coronary pulmonary obstructive disease. a including ischemic heart disease and 
cardiac failure, b including type 1 and 2 DM, c including hepatitis B and C. 
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(Table 3). The trend of bacteriological confirmed TB among hospitalized 
patients who treated for TB increased from 24 (12.6%) in 2015 to 94 
(49.5%) in 2017. 

3.3. Patient‘s discharge outcomes 

About 3/4th of the patients, (75.5%, 95% CI: 71.3–79.3) were dis-
charged alive; the rest (24.5%, 95% CI: 20.7–28.7) passed away in the 
hospital. Sixty-one percent of bacteriologically confirmed EPTB patients 
were discharged with improvement (Table 4). The risk of death was two 
times higher among bacteriologically confirmed EPTB cases than 

bacteriologically confirmed PTB (25.4% vs 13.7%, p = 0.049). Among 
clinically diagnosed PTB cases, 31.9% (95% CI: 22.7–42.3) were dying 
in-hospital, and 53.2% (95% CI: 42.6–63.6) were discharged with im-
provements. While the risk of death was not affected by the type of TB 
diagnosed, as 27.6% of EPTB and 31.9% PTB cases starting TB treatment 
based on clinical algorithm died (p = 0.457) (Table 5). 

3.4. Associated factors with TB mortality 

Hospitalized patients who had HIV co-infection (aOR 2.9, 95% CI: 
1.7–5.0), cardiovascular disease (aOR 3.8, 95% CI: 1.4–10.4), diabetes 
mellitus (aOR 5.7, 95% CI: 1.5–23.7), COPD (aOR 4.6, 95% CI: 
1.3–16.7) and bacteriologically unconfirmed PTB cases (aOR 2.3, 95% 
CI: 1.3–4.2) were independently associated with in-hospital mortality 
(Table 6). 

4. Discussion 

In the current study, the overall mortality among hospitalized pa-
tients on TB treatment was 24.5%. The previous studies done in Ethiopia 
reported that 7.7% to 13.9% of TB mortality among outpatients treated 
at TB clinics [16–18]. Our current study focused on hospitalized patients 
who expected to have a severe medical condition. Although, people in 
whom TB diagnosed based on signs and symptoms were more likely to 
die at the early stages of TB treatment initiated. The previous study 
reported a similar finding from Kenya [19] in which TB mortality was 
higher among patients diagnosed for TB based on clinical signs and 
received TB treatment empirically. This similarity might be due to the 
majority of unconfirmed cases were extra-pulmonary TB; on its own 
may be a severe form of TB with a higher risk of complications. On the 
other hand, those patients who were empirically treated for TB may 
have other diagnoses of chronic disease that may increase mortality due 
to either severe underlying diagnosis or delay in the treatment of the 
disease. 

For decades, clinicians have used a clinical algorithm to overcome 
the limited sensitivity of smear microscopy and to avoid the negative 
consequences of delays in treatment initiation, especially in high TB/ 
HIV prevalent areas. In the current study, the rate of TB mortality was 
two times higher among patients diagnosed for TB based on a clinical 
algorithm when compared with bacteriologically confirmed cases 
(29.1% versus 17.9%, respectively). 

Hospitalized TB cases co-infected with COPD, heart failure, and 
diabetes mellitus were associated with higher mortality rates as they are 
the most significant factors that affects the survival chance of hospital-
ized patients diagnosed with TB. In this study, inpatients co-
morbid with COPD were 4.6 times more likely to die compared to those 
who had no COPD. The death of hospitalized patients was almost four 
times more likely among patient comorbid with cardiovascular disease 
compared to those who hadn’t chronic cardiovascular disease. Dia-
betes mellitus was another independent risk factor for mortality among 

Table 3 
Characteristics compared between clinically diagnosed PTB and EPTB inpatients 
started on TB treatment at JMC from 2015 to 2017.  

Characteristics All (n =
275) 

Clinically diagnosed, (n %)   

PTB patients (n =
94) 

EPTB patients (n =
181) 

Age (years)    
15–40 174 (63.3) 64 (68.1) 110 (60.8) 
41–64 79 (28.7) 25 (26.6) 54 (29.8) 
≥65 22 (8.0) 5 (5.3) 17 (9.4) 
Sex    
Female 121 (44.0) 44 (46.8) 77 (42.5) 
Male 154 (50.4) 50 (53.2) 104 (57.5) 
Residence    
Urban 113 (41.1) 41 (43.6) 72 (39.8) 
Rural 162 (58.9) 53 (56.4) 109 (60.2) 
HIV status    
Negative 129 (46.9) 36 (38.3) 93 (51.4) 
Positive 66 (24.0) 28 (29.8) 38 (21.0) 
Unknown 80 (29.1)) 30 (31.9) 50 (27.6) 
Pneumonia    
No 256 (93.1)) 88 (93.6) 168 (92.8) 
Yes 19 (6.9) 6 (6.4) 13 (7.2) 
Heart failurea    

No 264 (96.0) 90 (95.7) 174 (96.1) 
Yes 11 (4.0) 4 (4.3) 7 (3.9) 
Diabetesb    

No 271 (98.5) 93 (98.9) 178 (98.3) 
Yes 4 (2.5) 1 (1.1) 3 (1.7) 
Viral hepatitisc    

No 271 (98.5) 93 (98.9) 178 (98.3) 
Yes 4 (2.5) 1 (1.1) 3 (1.7) 
COPD    
No 271 (98.5) 92 (97.9) 179 (98.9) 
Yes 4 (2.5) 2 (2.1) 2 (1.1) 
Year of TB 

diagnosis    
2015 88 (32.0) 28 (29.8) 60 (33.1) 
2016 100 (36.4) 35 (37.2) 65 (35.9) 
2017 87 (31.6) 31 (33.0) 56 (30.9) 

PTB = pulmonary tuberculosis, EPTB = Extra pulmonary tuberculosis, COPD =
coronary pulmonary obstructive disease. a including ischemic heart disease and 
cardiac failure, b including type 1 and 2 DM, c including hepatitis B and C. 

Table 4 
Discharge outcomes compared between bacteriologically confirmed PTB and 
EPTB inpatients started on TB treatment at JMC, Ethiopia.  

Discharge outcomes All (n =
190) 

Microbiologically confirmed   

PTB patients (n =
131) 

EPTB patients (n =
59) 

Improved 136 (71.6) 100 (76.3) 36 (61.0) 
Died 33 (17.4) 18 (13.7) 15 (25.4) 
Left against medical 

advice 
9 (4.7) 8 (6.1) 1 (1.7) 

Referred to higher 
facility 

3 (1.6) 1 (0.8) 2 (2.1) 

Deteriorated 9 (4.7) 4 (3.1) 5 (8.5) 

PTB = pulmonary tuberculosis, EPTB = Extra pulmonary tuberculosis. 

Table 5 
Discharge outcomes compared between clinically diagnosed PTB and EPTB cases 
started on TB treatment at JMC, Ethiopia.  

Discharge outcomes All (n =
275) 

Clinically confirmed   

PTB patients (n =
94) 

EPTB patients (n =
181) 

Improved 157 (57.1) 50 (53.2) 107 (59.1) 
Died 80 (29.1) 30 (31.9) 50 (27.6) 
Left against medical 

advice 
17 (6.2) 8 (8.5) 9 (5.0) 

Referred to higher 
facility 

11 (4.0) 2 (2.1) 9 (5.0) 

Deteriorated 10 (3.6) 4 (4.3) 6 (3.3) 

PTB = pulmonary tuberculosis, EPTB = Extrapulmonary tuberculosis. 
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TB patients, with those who comorbid with diabetes mellitus were 5.7 
times more likely to die. However, previously reported independent 
factors associated with deaths among outpatients were delay in diag-
nosis [20], type of TB diagnosis [16], older age and people with lower 
socioeconomic status [21] and advanced human HIV infection [22,23] 
based on the data collected from TB treatment center. Identifying 
additional host risk factors of TB death in this study are important to 
improve TB outcome in this high-risk group. 

TB patients co-infected with HIV were almost three times higher risk 
of dying compared to HIV-negative TB patients. Similarly, prior studies 
revealed higher death rates in HIV positive TB patients [16,17], this is 
due to TB/HIV co-infected patients had depressed immunity that 
worsening the disease condition and delayed diagnosis. They may also 
have multiple opportunistic infections. Thus all of these factors 
contributed to high mortality [20,21]. 

Even among HIV negative TB patients, the proportion of deaths in 
our study is higher than another study reported that 0.6% [24]. We 
believe that this difference is likely related to socio-economic status and 
difference in access to health facilities as there is a marked difference in 
urban settings like Addis Ababa and other rural and remote areas in the 
country. Our study revealed that important information regarding pa-
tient mortality and associated factors in hospitalized patients on TB 
treatment at a tertiary and teaching hospital in southwest Ethiopia that 
could have valuable information to monitor the performance of national 
TB control program and to initiate institute interventions. 

Our study had some limitations. First, because we limited enrollment 
to hospitalized patient’s data, our results cannot be generalized to an 
outpatient setting. Second, we were not able to investigate the level of 
treatment adherence of each patient and the severity of comorbidities. 
Third, despite the presence of negative microscopy, it is still possible 
that some patients had not pulmonary or extra-pulmonary TB, which 
may have resulted in an overestimation of the proportion of 
overtreatment. 

In conclusion, TB was associated with very high inpatient mortality 
at JMC. Mortality was found to be higher among bacteriologically un-
confirmed cases, those with COPD and HIV infection. All hospitalized 
patients with presumptive TB should gain access to the more sensitive 
molecular tests to reduce TB related mortality and barriers to TB care. 
Thus, any effort to curtail mortality in such high TB burden setting 
should focus on improving diagnosis and addressing major comorbid 
medical conditions. 
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