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ABSTRACT

Background. Death from tuberculosis (TB) is the longest recorded indicator of the TB epidemic in industrialised countries.
This study aims at investigating into various factors associated with death in hospitalised patients with tuberculosis in Ile-
Ife, Nigeria.

Methods. A retrospective study of all admissions into the medical wards, total number of deaths and number of cases of
deaths due to TB during the period 1998-2000 was done.

Results. Tuberculosis represented 8% (268) of all admissions (n=3464). The overall hospital mortality during the period under
review was 1030 (30%). Tuberculosis was responsible for 5% of all deaths while TB specific mortality was 18.3 percent. The
highest mortality was observed among patients between the 3rd and 4th decade of life with a male to female ratio 1.3 : 1. About
70% of the patients died within a week of admission. Pulmonary TB was responsible for 69% of deaths followed by
tuberculous meningitis (14%), retroviral illness (24%), anaemia (60%). Delayed presentation and diagnosis were identified
as factors commonly associated with death rate.

Conclusions. Delayed presentation and diagnosis were commonly associated with death. There is a need for more awareness
among patients and health care providers about tuberculosis. [Indian J Chest Dis Allied Sci 2006; 48: 253-256]
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INTRODUCTION

Morbidity and mortality from tuberculosis (TB) have
been on the increase in spite of increased understanding
of its natural history and advances in therapy. Indeed
Mycobacterium tuberculosis remains a leading cause of
death from a single infectious disease world over.

Every year about eight million people develop this
disease and some three million die of it, over 95% of
these from developing countries1-4. Projections suggest
that by the year 2050, annual death rate will exceed five
million a year. Majority of the deaths due to TB in Africa
occur between the age group of 15 and 59 years, making
TB a leading cause of a treatable disease within the
economically productive age group in the world5,6.
Tuberculosis is responsible for 26% of avoidable adult
deaths in the developing world7. Although the TB case
rate has declined during the past few years, there
remains a huge reservoir of individual infected with M.
tuberculosis8.

We undertook this study as a follow-up evaluation,
basing on our experience with previous studies, to
identify the risk factors associated with death in patients
with TB.

MATERIAL AND METHODS

This study covers a period of five years (1998-2002) and
the following inclusion criteria were applied: presence
of constitutional symptoms (fever, weight loss and
fatigue); chronic cough; and or pulmonary infiltrates on
chest radiograph which were consistent with the
diagnosis of TB; proven cases of TB by positive Ziehl-
Neelsen (ZN) stain of a diagnostic specimen such
sputum smears or smear of tissue [e.g., lymph node
biopsy, ascitic fluid, cerebrospinal fluid (CSF) and
histological or cytological diagnosis of TB in tissue
biopsy and ZN staining of aspirates]. Tuberculosis
patients who were seen only at out-patient clinics and
who were never admitted during the period under
review were not included in this study.

Each patient was assessed to determine the form of
TB, degree of delay due to patient, general practitioner
(GP) or a specialist hospital. They were also assessed to
determine if they were new or re-treatment cases by
questioning and by review of case-notes. Intervals from
admission to death were obtained by case-notes review
and admission records. Post-mortem reports were
obtained and reviewed in TB cases wherever possible.
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Additionally, patients were assessed to determine
whether the diagnosis of TB had been established, what
part TB played in the death of the patients and whether
there were any potential error in the management of
these cases.

Patients’ delay was defined as the presence of
symptoms for more than four weeks before presentation
at a formal health center. Delay due to GP or specialist
hospital was defined as the delay in referring patients to
chest clinic after three visits or commencing treatment
after more than one week of admission. Diagnosis of TB
was said to be never established when TB was
considered as a diagnosis but patients were not started
on treatment and diagnosis was confirmed at autopsy.
The diagnosis of TB meningitis, abdominal TB, TB
spine, renal TB and others were made on clinical
grounds supported by appropriate laboratory
investigations, such as CSF stain for acid-fast bacilli
(AFB), cytology, and biochemistry, ascitic fluid for
cytology and AFB. Abdominal scan was done in
patients with TB abdomen and renal TB.
Thoracolumbar x-rays were done in suspected cases of
TB spine. The abdominal scans and radiographs were
reviewed with radiologists. Cytology reports showing
lymphocytes, giant cells were taken as suggestive of TB,
even if ZN stain was negative for AFB.

RESULTS

There were 3464 admission in the medical wards over
the five-year period, of which 268 admissions were TB.
Overall 1030 patients (30%) died; 49 of the 268 patients
(18.3%) admitted with TB died. Forty-nine patients died
from TB giving a mortality rate of 18.3 percent.
Tuberculosis deaths represented 5% of all mortality.

The age of patients ranged from 9-79 years (mean
age 42 years). The highest mortality was recorded
between the 3rd and 4th decades of life. Socio-
demographic characteristics of TB patients who died are
shown in table 1. Mortality was also high among the
married patients and unskilled workers (Table 1).

Table 2 shows the interval between admission and
death, 51% of the deaths occurred within the first week
of admission while only 4.1% died after four weeks. The
average number of months the patients had TB was 5.5
months. Majority of deaths occurred in patients already
or supposed to be on continuation phase of treatment.
Seven patients were on re-treatment while the
remaining 42 were new patients.

As shown in table 3, majority of the mortality was
due to TB with active disease contributing 59.2% of the
mortality. Also shown is that TB was a contributing
factor in 20.4%, while the diagnosis of TB was not
established in nine patients.

Majority of patients (69.4%) died due to pulmonary
TB while miliary TB and tuberculosis meningitis
contributed to 14.3% and 10.2% deaths, respectively.

There was no recorded death due to renal TB.
Table 4 shows associated co-morbid factors. Human

immunodeficiency virus (HIV) topped the list with
16.3%, coming close to it were anaemia and
hypertension accounting for 14.3% and 12.2%,
respectively. In 22.4%, there were no identifiable co-
morbid condition.

Table 5 shows that diagnosis delay by patients was
responsible for about two-thirds of deaths, while delay
caused by general practitioners and specialist hospital
contributed 6.1% and 14.5%, respectively. Poor drug
compliance was identified as the main management
shortcoming in 12.2% of deaths.

Table 1. Socio-demographic characteristics of 49 patients who
died due to tuberculosis

Variable No. (%)

Sex
Male 28 (57.1)
Female 21 (42.9)

Age (years)
0-9 2 (4.1)
10-19 5 (10.5)
20-29 7 (14.2)
30-39 10 (20.4)
40-49 9 (18.4)
50-59 4 (8.2)
60-69 9 (18.4)
70-79 3 (6.1)

Marital Status
Married 37 (75.5)
Single 12 (24.5)

Occupation
Skilled 5 (10.2)
Unskilled 31 (63.3)
Unemployed 13 (26.5)

Religion
Christianity 39 (79.6)
Islam 10 (20.4)

Table 2. Time interval between admission and death

Time interval (weeks) No. (%)

<1 25 (51.0)
2-4 22 (44.9)
>4 02 (4.1)

Total 49 (100)

Table 3. Classification of patients certified as having died due to
tuberculosis

Assessor’s Classification No. (%)

Died due to tuberculosis
Active disease 29 (59.2)
Late effects of inactive disease 1 (2.0)

Died with tuberculosis as a contributing factor
Active disease 6 (12.2)
Late effects of inactive disease 4 (8.2)

Tuberculosis present but irrelevant   –
Diagnosis of TB never established 9 (18.4)

Total 49 (100.0)
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DISCUSSION

Our study corroborates previous studies on TB in
developing countries, in which mortality was mainly in
the second and third decades of life11. Published data
suggests that 80% of those infected in industrialised
nations are aged 50 years and above, while 75% of those
in developing countries are less than 50 years1. This
finding contrasted with earlier study by Bandele et al12

on TB mortality in Nigeria. In that study12 conducted
about two decades ago, 240 deaths were recorded due
to TB. Active immunization with Bacille Calmette-Gurin
(BCG) vaccine and improve nutrition and emphasis on
child health may have tilted the balance towards the
adult age group as seen in our study. Moreover, HIV
would have lead to reactivation of TB in patients who
were previously infected and have gone into dormant
phase. In our study, 16.3% deaths were associated with
HIV. Of all the risk factors for the development of TB,
HIV is by far the most potent with a relative risk of 6 to
100 when compared with HIV-negative individuals13.

Another major cause of increasing mortality from
TB-HIV co-infection is the problem of drug resistance.
Drug resistance (either mono or multidrug-resistance) is
increasing rapidly in under privileged, non-compliant,
and minority groups in developed countries in whom it
is fatal14, 15. Africa in particular is experiencing a major
resurgence in TB mainly as a consequence of the overlap
between increasing levels of latent TB and increasing
levels of HIV infections16, with the prevalence of HIV-TB
co-infection ranging from 20 percent to 65 percent.
However, mortality rate is higher in patients with HIV/
AIDS and TB17, 19.

Mortality is highest among those who presented
within one week of admission. This high figure of
patients dying within one week could be attributed to

delay in presentation. Delay in presentation is a major
problem in most parts of the world, especially in our
environment. The frequency of patient delay is lower
than the 29% found in India and 44% found in
Ghana20, 21. In the earlier study referred to done in
Lagos12, 45.6% of delay in diagnosis were due to
patients delay. In this study, about 56% of deaths were
associated with delay in diagnosis due to patient
factors. In another 22%, compliance with clinic
attendance and medication were sub-optimal. This is
reflected by the fact that majority of the patients had a
mean delay of 5.5 months.

Delays are often multi-factorial; they may occur as a
result of patient’s perceptions of the disease, fear of
stigma or difficult access to health facilities. In certain
cases some patients may prefer seeking treatment in the
traditional or private sector. Delay in diagnosis of TB is
unacceptable as it may compromise the chance of a
successful outcome, and lead to increase transmission of
TB both in the household and in the community. Delay
is also costly both to the patients and to health facilities.
It strains already weak health system especially in
developing countries as more resources will have to be
allocated to take care of the complications that could
develop from delay. As shown in this study,
considerable delay occurred due to general practitioner
or specialist hospitals. This is a reflection of poor
awareness of diagnostic practices about TB in our
environment.

Pulmonary TB, especially smear negative TB, was
the most common form of lesion in this study associated
with the highest death rate. It was responsible for death
in 69.4% followed by miliary TB (14.3%). The
pulmonary TB is of great importance, as sputum smear-
positive TB has a much higher fatality than sputum
smear-negative TB23. This is exemplified in a long-term
follow-up study of TB patients to Swiss Sanatorium
between 1912 and1927 where case fatality approached
60% in open TB compared to 10% to 15% in smear-
negative TB22. Though there have been no recent follow
up studies, mortality from pulmonary TB  is still highest
in Nigeria irrespective of the sputum AFB status. This
might not be unconnected with the fact that pulmonary
TB is the most common lesion generally in Nigeria,
accounting more than 80% of cases23.

Anaemia was associated with death in 14.3% of the
cases. In a recent review of clinico-radiological
presentation of 340 adults with TB in the Gambia over a
third of the patients, were found to be anaemic24. This
was corroborated by other studies from India25 and
Hungary26 where the prevalence of anaemia was 84% to
86% and 32%, respectively. The presence of anaemia
could be considered a bad prognostic index. The causes
of anaemia in these patients could be multi-factorial and
could be due to causes, such as chronic malnutrition
and haemoptysis. Co-morbid medical conditions, like
chronic renal disease and chronic liver disease as seen in
this study, could also be contributory. Also, bone

Table 5. Factors associated with death in 49 patients who died
due to tuberculosis

Factor No. (%)

Diagnostic delay caused by patient 32 (65.3)
Diagnostic delay in specialist hospital 7 (14.3)
Patient management shortcomings 6 (12.2)
Diagnostic delay caused by general practitioners 3 (6.1)
Management shortcomings in specialist hospital 1 (2.0)

Table 4. Associated medical conditions in patients who died due
to tuberculosis

Medical Condition No. (%)

Nil 11 (22.4)
HIV 8 (16.3)
Anaemia 7 (14.3)
Hypertension 6 (12.2)
Heart failure 4 (8.2)
Malnutrition 2 (4.1)
Chronic renal failure 2 (4.1)
Chronic liver disease 1 (2.0)

HIV = human immunodeficiency virus



256

marrows findings in patients with TB in a study done in
Ibadan27 revealed that there were depressed erythroid
activity in 69% of the patients, micronormoblastic
changes in 18% and megaloblastic changes in 16.6%,
while stainable iron in the marrow was found to be low
or negative in 88.8% of the patients28.

Tuberculosis may be missed as a primary diagnosis
in most groups of patients who are not producing
sputum and especially in patients with extra-
pulmonary TB. There is, therefore, increased index  of
suspicion is required in an environment where TB is
endemic and improved diagnostic methods are not
routinely available. This underscores the importance of
detecting patients with latent TB infection.

Within the limit of retrospective analysis one would
say that a typical patient likely to die of TB will be a
young male, presenting late and poorly compliant to
therapy. The presence of HIV infection and anaemia
would lead to further deterioration of the patient’s
condition. The challenge is to diagnose patients early
and to ensure prompt treatment. Directly observed
treatment, short-course (DOTS) has helped to improve
compliance in our environment, however, it is still to be
universally applied in Nigeria. Our study is limited by
the fact that we do not study the role of drug resistance.
This could not be done as drug susceptibility is not
routinely done in our environment.
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