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Abstract

Tuberculosis remains a major global health problem. Tuberculosis is one of the leading cause of deaths in
developing countries. The present study was conducted to assess risk factors and causes of death in
pulmonary tuberculosis patients. A retrospective study was conducted in pulmonary tuberculosis patients
admitted in hospital and died during treatment period from 2008 to 2012. Medical records of tuberculosis
cases over the 5-year period were reviewed and death data were analyzed. Of total 2648 cases initiated on
anti-TB treatment, 223 cases (8.42%) were died during treatment. Risk factors in patients who died due to
pulmonary tuberculosis were: alcoholism, HIV, baseline weight <30 kgs, smoking, diabetes, chronic renal
failure and steroid use. Alcoholism was found as significant risk factor in 119 (53.36 %) patients. Of the 223
deaths, 201deaths (90.13%) due to pulmonary tuberculosis and 22 (9.86%) deaths were due to other than
tuberculosis. Bilateral extensive pulmonary tuberculosis was the cause of death in 163 cases (73.09%). Out of
223 deaths, 188 (84.30%) deaths occurred within 2 months of therapy due to tuberculosis. Overall, alcoholism
and late presentation both contributed substantially to the mortality in this cohort. active case finding can
reduce tuberculosis mortality rate by earlier case detection and treatment.
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Introduction In 2011, 2.3 million cases were estimated to
have occurred in India. With the introduction
of Directly Observed Treatment Short Course
( DOTS) strategy in India in 1997, total burden
of tuberculosis and mortality rate reduced
significantly but deaths due to tuberculosis
continue to occur. Treatment outcomes of
: pulmonary tuberculosis cases reported that
According to latest World Health  jouth rate 0f 5% in new sputum-positive cases,
Organization (WHO) report 9 million new 79,4, g9 in smear positive re-treatment cases
cases qnd 1.4 million TB deaths occur during period from 1999 to 2011 in India.[3]
wprldw1de anngally. In study of the natural 7. Jim of the present study is to evaluate
history of the disease among sputum smear- mortality in pulmonary tuberculosis patients
positive and HIV-negative cases of pulmonary i+, objectives of assessment and
TB, around 70% died within 10 years; among  jetermination of risk factors, causes of death
culture-positive (but smear-negative) cases, i, pyimonary tuberculosis patients. Knowing
20% died within 10 years.[2] these risk factors and reducing them will
decrease mortality rate of tuberculosis.

Tuberculosis (TB) is an airborne infectious
disease that is preventable and curable. It
ranks as the second leading cause of death
from an infectious disease worldwide, after
the human immunodeficiency virus (HIV).[1]
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Methods

After institutional ethical committee
approval, a retrospective study was conducted
in department of pulmonary medicine, Dr.V
M government medical college, Solapur. We
have studied indoor paper record to determine
the proportion of TB patients who died during
therapy. Risk factors and causes of deaths in
223 patients died with pulmonary tuberculosis
were determined. Medical records of all
pulmonary tuberculosis patients admitted in
our hospital during the period of January 2008
to December 2012 were analyzed. We have
included all patients who died in hospital
during treatment period with diagnosis of
pulmonary tuberculosis. We have excluded
patients of pulmonary tuberculosis with age
< 18 years. Diagnosis of Pulmonary
tuberculosis was made with clinical finding,
microbiological and radiological methods.
Pulmonary tuberculosis cases are divided into
Smear-positive and Smear-negative cases.
Smear-positive pulmonary tuberculosis is
patient with one or two smears being positive
for acid fast bacilli (AFB). Smear-negative
pulmonary TB is patient with symptoms
suggestive of TB with two smear examination
negative for AFB, with evidence of pulmonary
TB by microbiological methods (culture
positive or by other approved molecular
methods) or Chest X-ray. Cases were classified
as new, relapse, treatment after default and
failure case. New case is patient who has
never had treatment for TB or has taken anti-
TB drugs for less than one month. Treatment
after default is patient, who has received
treatment for TB for a month or more from
any source and returns for treatment after
having defaulted consecutively for two months
or more and found to be smear-positive.
Failure is patient who is smear-positive at 5
months or more after initiation of treatment.
Relapse case is patient who was declared
cured or treatment completed by a physician
and who reports back to the health facility and
is now found to be sputum smear positive.
Patient who died during the course of
treatment regardless of cause is declared as

Died case.

The following information was obtained
from indoor case papers: age, sex, weight,
addictions, type of case, category of treatment,
other medical illness, HIV serostatus and cause
of death. Data was entered into Microsoft
office excel 2007 and were analyzed using
SPSS.

Results

Of total 2648 cases admitted and initiated
on anti-TB treatment, 223 cases (8.42%) were
died during Treatment. out of 223 patients of
pulmonary tuberculosis 161 (72% ) were male
and 62 (28%) were female. 103(46.18%)
patients with age between 18-39 years,
93(41.70%) patients with age between 40-60
years and 27 (12.10%) patients with age >60
years were found. 48 (21.52%) patients with
weight < 30 kgs and 175 (78.47%) patients
with weight > 30 kgs were found ( table 1).
Risk factors in patients died due to pulmonary
tuberculosis were: alcoholism, HIV, baseline
weight < 30 kgs, smoking, diabetes, chronic
renal failure and steroid use. 119 patients
(563.36%) alcoholic, 48 patients (21.52%) with
baseline weight < 30 kgs, 8 patients (5.80%)
diabetic, 5 (2.24%) smokers, 1 patient (0.44%)
with Chronic renal failure, 1 patient (0.44%)
using steroids and 41 patients (18.30%) were
human immunodeficiency virus (HIV) positive

Table 1: Sex, Age and Weight Distribution
in Patients with Pulmonary Tuberculosis

Numbers Percentage
(223)
Sex Male 161 72%
Female 62 28%
Age 1839 105 46.18%
yrs
] 41.70%
yrs
>60 yrs 27 12.10%
Weight| <30kg | 48 21.52%
>30kg 175 78.47%
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Table 2: Risk Factors for Mortality in
Patients with Pulmonary Tuberculosis

Risk factor 122;;;5 Percentage

Alcoholism 119 53.36%

Baseline weight <30 kg 48 21.52%

HIV status 41 18.30%
Diabetes 8 5.80%
Smoking 5 2.24%
Chronic renal failure 1 044%
Steroid use 1 044%

Table 3: Classification of Patient with
Pulmonary Tuberculosis

Type of case | Numbers (n=223) |Percentage
New cases 121 54.26%
Defaulters 81 36.32%

Relapse cases 18 8.07%

Failure cases 3 1.34%

(table 2). Out of 223 pulmonary tuberculosis
patients, New patients were 121 (54.26% ) and
102 (45.73%) patients were retreatment cases.
Among 102 retreatment cases, 81 (36.32%)
defaulter, 18(8.07%) relapses and 3(1.34%)
cases were treatment failure (Table 3).

Of the 223 deaths, 201 deaths (90.13%) were
due to tuberculosis and 22 (9.86% ) deaths due
to other than tuberculosis. Bilateral extensive
pulmonary tuberculosis was the cause of
death in 163 cases (73.09%), among them
majority died due to respiratory failure. 4 cases
(1.79%) died of massive hemoptysis, 9 cases
(4.03%) died due miliary tuberculosis. 14 cases
(6.27%) died due to drug resistant
tuberculosis. 8 cases (3.58%) died of TB
meningitis and 3 cases (1.34%) due to
pneumothorax.

Twenty two cases (9.86%) were died of
medical problems unrelated to tuberculosis.
11(4.93%) cases from congestive cardiac
failure , 3 patients (1.34%) due to sepsis, 2
patients (0.89%) due to pneumonia, 2 cases
(0.89%) due to hepatic encephalopathy. 1 case

Table 4: Causes of Death in Patients with Pulmonary Tuberculosis

Cause of death Numbers (n=223) | Percentage

Bilateral extensive pulmonary tuberculosis 163 73.09%

Drug resistant tuberculosis 14 6.27%

Tuberculosis related Miliary tuberculosis 9 4.03%

death Tuberculous meningitis 8 3.58%

Hemoptysis 1.79%

Pneumothorax 3 1.34%

congestive cardiac failure 11 4.93%

sepsis 3 1.34%

pneumonia 2 0.89%

Non tuberculosis diabetic ketoacidosis 1 044%

related death hepatic encephalopathy 2 0.89%

malignancy 044%

pulmonary thromboembolism 0.44%

cerebrovascular accident 044%
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Table 5: Time Duration from Treatment Start to Death in Patients Pulmonary
Tuberculosis

Cause of death

time duration < 2

months

time duration 2- 4| time duration >4

months months

Bilateral extensive
pulmonary tuberculosis

159 2 2

Drug resistant

Tuberculosis tuberculosis

related death| Miliary tuberculosis

Tuberculous meningitis

Hemoptysis

Pneumothorax

[€3 IC 2N O iNe

congestive cardiac
failure

ul

sepsis

pneumonia

Non

tuberculosis hepatic encephalopathy

rolated death diabetic ketoacidosis

malignancy

[UEY [UEY U U

pulmonary
thromboembolism

cerebrovascular accident

1

(0.44%) due to diabetic ketoacidosis,
malignancy, pulmonary thromboembolism,
cerebrovascular accident each (Table 4).

Out of 223 died patients, 188 (84.30%)
deaths in period < 2 months, 7 (3.13%) deaths
in 2- 4 months period and 6 (2.69% ) deaths in
period >4 months of treatment due to
tuberculosis occurred. 10 (4.48%) deaths in
period < 2 months, 8(3.58%) deaths in 2- 4
months period and 4 (1.79%) deaths in period
>4 months due to other medical problems in
TB patients occurred. Significant number of
deaths (71.30%) were due to Bilateral
extensive pulmonary tuberculosis in period <
2 months (Table 5).

Discussion

In this study of pulmonary tuberculosis
patients, overall mortality during tuberculosis
treatment was 8.42%, consistent with death
rates reported in annual status report of
revised national tuberculosis control
programme, India.[3] 90.13% (201/223) of

deaths occurred directly due to tuberculosis
and 9.86% (22/223) of deaths were not directly
due to tuberculosis, but resulted from
congestive cardiac failure, sepsis, pneumonia,
hepatic encephalopathy, diabetic ketoacidosis,
malignancy, pulmonary thromboembolism
and cerebrovascular accident. About 50% (11/
22) of these deaths due to other medical
problems occurred due to congestive cardiac
failure. In other TB cohorts worldwide, the
proportion of deaths caused directly by
Tuberculosis has ranged from 10.5% to
85.6%.[4,5,6,7] Risk factors for death in
tuberculosis patients were alcoholism, HIV co-
infection, malnutrition (baseline weight < 30
kgs), diabetes, smoking, Chronic renal failure
and Steroid use in the present study.
Previously reported risk factors for mortality
among tuberculosis patients include
alcoholism, human immunodeficiency virus
(HIV) co-infection, multidrug resistance,
irregular treatment and delayed care-seeking.
[8,9.10,11,12]

Alcohol has been recognized as a strong risk
factor for tuberculosis disease.[13] Reason for

Indian Journal of Forensic Medicine and Pathology



Vivekanand N. Waghmare ef al / A Hospital Based Study: Mortality among Patients of 185
Pulmonary Tuberculosis

increased risk is due to alteration in the
immune system, specifically in altering the
signaling molecules responsible for cytokine
production.[14] It has been found that
alcoholism is one of the major risk factors for
treatment non-compliance and mortality in
south India.[15] In our study significant
number of patients (53.36%) died with
pulmonary tuberculosis were alcoholic. Given
the high prevalence of alcoholism among
Tuberculosis patients in the present study and
its contribution to mortality, establishing a
systematic approach to screening and treating
alcoholism may be useful among Tuberculosis
patients and lead to improved treatment
outcomes.

HIV co-infection is the most potent
immunosuppressive risk factor for developing
active TB disease. From different Studies
worldwide, it has been observed that high
mortality in tuberculosis patients occur in HIV
co-infection.[16,17] Prevalence of HIV among
estimated incident Tuberculosis patients is
about 5% in Indian population.[3] HIV
prevalence in pulmonary tuberculosis patients
in the present study is 18.30%. This high figure
of HIV patients in this study is due to
evaluation of data in death patients with
pulmonary tuberculosis. we have not
evaluated pulmonary tuberculosis patients
with HIV co-infection in relation with use of
antiretroviral therapy in this study. HIV co-
infection in sub-Saharan Africa is high, giving
antiretroviral therapy during initial phase of
tuberculosis treatment is beneficial in reducing
death in HIV co-infected tuberculosis patients.
[18]

Malnutrition increases the risk of
tuberculosis because of an impaired immune
response.[19] Tuberculosis disease can itself
lead to malnourishment because of decreasing
appetite and changes in metabolic processes.
Moderate to severe malnutrition in patients
with tuberculosis is associated with early
death.[20] In the present study weight <30 kgs
was seen in 48 (21.52%) patients reflecting
malnutrition. Nutritional support to enhance
host response could potentially have a role in
reducing mortality in these severely
malnourished patients. Cegielski and
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McMurray reviewed the relationship between
malnutrition and tuberculosis with the
available ecological, epidemiological, and
animal studies and mentioned that although
evidence exists to relate malnutrition and TB,
the risk relative to specific levels of
malnutrition still needs to be defined.[21]
Diabetes has been shown to be an independent
risk factor for tuberculosis. In this study
diabetes was found in 5.80% cases died with
pulmonary tuberculosis. About 10% of
tuberculosis cases are linked to diabetes.
People with diabetes who are diagnosed with
TB have a higher risk of death during
tuberculosis treatment. It has been argued that
good glycemic control in TB patients can
improve treatment outcomes.[3]

Majority of tuberculosis related death in this
study was due to bilateral extensive
pulmonary tuberculosis consistent with the
works of Kourbatova et al and Tocque et al.
[10,11] This finding reflects that diagnosis and
treatment of tuberculosis are made at the late
stage of disease due to missed time of
tuberculosis detection with alcoholism as a risk
factor. Drug resistant tuberculosis related
(6.27%) death was associated with retreatment
cases and reflect acquired drug resistance. In
the present study majority of deaths directly
due to tuberculosis occurred early in the course
of treatment, with 84.30% dying within the
first 2 months of therapy that reflects delay in
diagnosis and starting of treatment. All other
patients with pneumothorax, hemoptysis and
miliary tuberculosis died within 2 months of
therapy reflecting high mortality in these
patients. Similar reports of early deaths in
tuberculosis patients during treatment period
have come from various studies.[22,23] These
finding suggest that active case finding is
essential to reduce tuberculosis mortality rate
by earlier case detection and treatment.

Conclusion

Considering these risk factors for
development of tuberculosis and its
contribution to death among tuberculosis
patients, effective intervention strategies need
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develop for tuberculosis patients. Active

case finding for earlier detection and treatment
of tuberculosis should be employed so that
early deaths in tuberculosis patients during
treatment period can be prevented.

10.

11.

References

World Health Organization. Global
tuberculosis report. 2012.

Tiemersma EW et al. Natural history of
tuberculosis: duration and fatality of untreated
pulmonary tuberculosis in HIV-negative
patients: A systematic review. PLoS ONE. 2011;
6(4): €17601.

TB India. Revised National Tuberculosis
Control Programme, Annual Status report.
2013.

Takahara M. Clinical evaluation of causes of
death in patients with pulmonary tuberculosis.
Kekkaku. 2004; 79: 711-716.

Walpola H C, Siskind V, Patel AM,
Konstantinos A, Derhy P. Tuberculosis-related
deaths in Queensland, Australia, 1989-1998:
characteristics and risk factors. Int | Tuberc
Lung Dis. 2003; 7: 742-750.

Olle-Goig J E. Patients with tuberculosis in
Bolivia: why do they die? Rev Panam Salud
Publica. 2000; 8: 151-155.

Moorman J, Edginton M E. Cause of death of
patients on treatment for tuberculosis: a study
in a rural South African hospital. Int | Tuberc
Lung Dis. 1999; 3: 786-7.

Mathew TA, Ovsyanikova TN, Shin SS,
Gelmanoval, Balbuena DA, Atwood S, et al.
Causes of death during tuberculosis treatment
in Tomsk Oblast, Russia. Int | Tuberc Lung Dis.
2006; 10(8): 857-63.

Kobashi Y, Matsushima T, Okimoto N, Hara Y.
Clinical evaluation of the cause of death in
patients with active pulmonary tuberculosis.
Kekkaku. 2002; 77(12): 771-5.

Kourbatova EV, Borodulin BE, Borodulina EA,
del Rio C, Blumberg HM, et al. Risk factors for
mortality among adult patients with newly
diagnosed tuberculosis in Samara, Russia. Inf |
Tuberc Lung Dis. 2006; 10(11): 1224-30.

Tocque K, Convrey RP, Bellis M A, Beeching NJ,
Davies PD. Elevated mortality following
diagnosis with a treatable disease:

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

tuberculosis. Int | Tuberc Lung Dis. 2005; 9(7):
797-802.

Bustamante-Montes L P, Escobar-Mesa A,
Borja-Aburti V H, Gomez-Monoz A, Becerra-
Posada F. Predictors of death from pulmonary
tuberculosis: the case of Veracruz, Mexcio. Int |
Tuberc Lung Dis 2000; 4: 208-215.

K Lonnroth, BG Williams, S Stadlin, E
Jaramillo, and C Dye. Alcohol use as a risk
factor for tuberculosis-a systematic review.
BMC Public Health. 2008; 8: article 289.

G Szabo. Alcohol’s contribution to
compromised immunity. Alcohol Research and
Health. 1997; 21(1): 30-38. View at Scopus

Muniyandi M. (2009) Tuberculosis and
Alcoholism: Review of studies from
Tuberculosis Research Centre. Abstract
presented during The First International
Conference on Alcohol and HIV in India,
August 3-4.

Van't Hoog AH, Williamson J, Sewe M, Mboya
P, Odeny LO, Agaya JA. Risk factors for excess
mortality and death in adults with
tuberculosis in Western Kenya. Int | Tuberc
Lung Dis. 2012; 16(12): 1649-56.

Macpherson P, Dimairo M, Bandason T, Zezai
A, Munyati SS, Butterworth AE. Risk factors for
mortality in smear-negative tuberculosis
suspects: a cohort study in Harare, Zimbabwe.
Int ] Tuberc Lung Dis. 2011; 15(10): 1390-6.

Zachariah R, Fitzgerald M. Does antiretroviral
treatment reduce case fatality among HIV
positive patients with tuberculosis in Malawi.
Int | Tuberc Lung Disease. 2007; 11: 848-853.

K Lonnroth, BG Williams, P Cegielski, and C
Dye. A consistent log-linear relationship
between tuberculosis incidence and body mass

index. International Journal of Epidemiology.
2010; 39(1): 149-155.

Zachariah R, Spielmann MP, Harries AD,
Salaniponi FM. Moderate to severe
malnutrition in patients with tuberculosis is a
risk factor associated with early death. Trans R
Soc Trop Med Hyg. 2002; 96(3): 291-4.

JP Cegielski and DN McMurray. The
relationship between malnutrition and
tuberculosis: evidence from studies in humans
and experimental animals. International Journal
of Tuberculosis and Lung Disease. 2004; 8(3): 286-
298.

Harries AD, Hargreaves NJ, GausiF,
Kwanjana JH, Salaniponi FML. High early

Indian Journal of Forensic Medicine and Pathology



Vivekanand N. Waghmare ef al / A Hospital Based Study: Mortality among Patients of 187
Pulmonary Tuberculosis

mortality in tuberculosis patients in Malawi. Wang YT, Chew SK. Mortality among
Int | Tuberc Lung Disease. 2001; 5: 1000-1005. tuberculosis patients on treatment in
23. LowS, Ang LW, Cutter J, James L, Chee CBE, Singapore. Int | Tuberc Lung Disease. 2009; 13:
328-334.

Indian Journal of Forensic Medicine and Pathology

Library Recommendation Form

If you would like to recommend this journal to your library, simply complete the form below and
returnit to us. Please type or print the information clearly. We will forward a sample copy to your library,
along with this recommendation card.

Please send a sample copy to:
Name of Librarian

Library

Address of Library

Recommended by:
Your Name/ Title
Department
Address

Dear Librarian,

I'would like to recommend that your library subscribe to the Indian Journal of Forensic Medicine
and Pathology. I believe the major future uses of the journal for your library would be:

1. Asuseful information for members of my specialty.

2. As an excellent research aid.

3. As aninvaluable student resource.

4. I have a personal subscription and understand and appreciate the value an
institutional subscription would mean to our staff.

5. Other

Should the journal you're reading right now be a part of your University or institution’s library? To
have a free sample sent to your librarian, simply fill out and mail this today!

Stock Manager

Red Flower Publication Pvt. Ltd.

48/41-42, DSIDC, Pocket-1I, Mayur Vihar, Phase-1

Delhi - 110 091 (India)

Tel: 91-11-65270068, 22754205, Fax: 91-11-22754205
E-mail: redflowerppl@gmail.com, redflowerppl@vsnl.net

Website: www.rfppl.com

Volume 6 Number 4, October - December 2013



