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Objective. To assess the difference between human

immunodeficiency virus {HIV)-infected and non-infected

tuberculosis patients with regard to demographic

characteristics, clinical features, case fatality rates and,

particularly, compliance with therapy.

Design. Cohort study.
Setting. Hlabisa Hospital, Kwazulu-Natal, a 450-bed

hospital serving a rurn! district containing 180 000 people.

Patients. Two hundred and ninety-seven consecutive

adult patients (> 15 years) diagnosed with tuberculosis.
Main outcome measures. Age, sex, type of tuberculosis,

case fataJity rate and compliance with therapy.

Results. A total of 107 out of 297 (36%) adu~s tested
HIV-positive (95% confidence interval (Cl) 31 - 42%).

PrevaJence of HIV infection was higher in women than

men (46% v. 29%, relative risk (RR) 1.6, 95% Cl 1.2 - 2.2).
HIV-positive patients were significantly younger than

HIV-negative patients (mean age 31.2 years v. 38.7 years;
P < 0.001). Extrapulmonary tuberculosis (EPTB) was more
common in HIV-positive patients (41% v. 11%, RR 3.7,

95% Cl 2.3 - 5.9). The case fatality rate was higher in HIV­
positive patients (13% v. 9%, RR 1.5, 95% Cl 0.7 - 3.0).
Many more HIV-positive patients failed to complete

treatment (21 % v. 7%, RR 3.0, 95% Cl 1.5 - 6.0).
Conclusions. We found that HIV-positive patients with

tuberculosis were three times more likely to fail to
complete treatment than HIV-negative patients. HIV

infection is cleariy aI1ering the epidemiological profile of

tuberculosis in rural South Africa and poses an additional
challenge to tuberculosis control programmes to maintain

high case-holding rates among HIV-infected tuberculosis
patients.
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The epidemiology and clinical features of tuberculosis have
been profoundly affected by the HIV epidemic in sub­
Saharan Africa. I

In early 1992 the World Health Organisation estimated that
4 million people were infected with both HIV and
tuberculosis and that almost 80% of them lived in sub-
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Saharan Africa.' HIV infection increases the risk of
developing active tuberculosis, either from reactivation of
latent infection or rapid progression of newly acquired
infection.2 The prevalence of HIV infection in tuberculosis
patients has been variously reported at 20 - 67% in different
sub-Saharan African countries? HIV-positive tuberculosis
patients are reported to be younger, to have more
extrapulmonary tuberculosis (EPTB) and to experience
higher mortality rates than HIV-negative tuberculosis
patients.3 Response to short-course chemotherapy is
considered equally effective in the two groups, although
relapse may be higher in HIV-posrtive patients.' The
consequence of this dramatic change in epidemiology and
clinical features is a marked increase in the incidence of
active tuberculosis that threatens to overwhelm control
programmes.3

At Hlabisa Hospital the monthly average number of
patients diagnosed with tuberculosis doubled from 26 in
1991 to 52 in 1992, and increased further to 66 per month in
1993.~ In the course of routine clinical duties, staff noted that
more sick young women, more cases of EPTB, and more
tuberculosis patients with HIV-associated signs (such as
chronic diarrhoea, generalised lymphadenopathy and
oropharyngeal candidiasis) were presenting to the hospital.
The tuberculosis field staff expressed concern that known
HIV-positive patients were defaulting on treatment and
attending traditional healers. Over the same period the HIV
seroprevalence in women attending antenatal clinics in the
district rose from 4.2% to 7.9%.5.1;

The purpose of this stUdy was to assess the difference
between HIV-infected and non-infected tuberculosis patients
with regard to demographic characteristics, clinical features,
case fatality rates and compliance with therapy_ Pariicular
emphasis was placed on assessment of the case-holding
rates in HIV-negative and positive groups.

Methods
The study took place from May 1993 to June 1994 in the
Hlabisa Hea~ Ward, Kwazulu-Natal. This is a largely rural
area and the almost exclusiVely black population of 180 000
people depend on subsistence farming and migrant labour.
The hospital and its clinics provide most of the health care in
the area. All adult patients (> 15 years) diagnosed with
tuberculosis in the hospital over the 6-month period May to
October 1993 were eligible for recruitment into the study.
All patients with suspected tuberculosis were admitted to
the hospital for diagnostic investigations, as were patients
with a diagnosis of tuberculosis transferred to Hlabisa
Hospital from other hospitals.

Demographic and clinical data were gathered as part of
normal clinical practice. Sputum smears were prepared wrth
Ziehl-Neelsen slain and examined for acid-fast bacilli in the
Hlabisa Hospital laboratory. Specimens for histological
assessment were stored and transported in formalin to the
regional laboratory for examination by a specialist
histopathologist. After counselling and with informed
consent, blood was drawn for HIV testing; serum was
separated the same day and stored at 4"C until transported
to the regional laboratory. All sera were subjected to a third-
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Outcome. Of the 262 patients managed in Hlabisa, 238
(91 %) were managed on SlAT and 24 were managed as
inpatients (Fig. 1). Twenty-seven patients (10%) died while
on treatment. The case-fatality rate was 13% (12/93 in HIV­
positive patients and 9% (15/169) in HIV-negative patients
(RR 1.5,95% Cl 0.7 - 3.0). Adjustment for age and sex
increased this difference (RR 2.4, 95% Cl 1.0 - 5.7).

(18%). EPTB was more common in HIV-positive than
HIV-negative patients (RR 3.7, 95% Cl: 2.3 - 5.9). This
association remained significant after adjustment for age
and sex. The site of EPTB is shown in Table L

Table I. Site of EPTB in relation to HIY status

HIV-positive HIV-negative

No. % No. % Total

Pleural 20 46 11 52 31
Disseminated 13 29 3 13 16
Lymph node 5 12 2 10 7
Pericardial 3 7 2 10 5
Genito-urinary 1 2 2 10 3
Bone 0 1 5 1
Tuberculosis meningitis 1 2 0 1
Peritoneal 1 2 0 1

Total 44 100 21 100 65

generation enzyme-linked immunosorbent assay (EUSA) for
anti-HIV antibodies (HIV 1/2 Recombinant ElISA, Abbott).
Reactive sera were confirmed with a second ElISA (Core
HIV 1/2 ELlSA, Roche-Cobus).

Smear-positive tuberculosis was defined as a typical
clinical and radiological picture with at least a single sputum
smear positive for acid-fast bacilli (culture was not available).
Smear-negative tuberculosis was defined as a typical clinical
and radiological picture and at least three negative sputum
smears. EPTB was histologically defined whenever possible
(e.g. lymph node biopsy), or by typicai clinical picture
(pleural effusion with lymphocytic exudate), in accordance
with WHO and the International Union against Tuberculosis
and Lung Disease guidelines!-a

In accordance with Department of Health policy at that
time all patients were initially treated with four drugs given
daily while in hospital (isoniazid, rifampicin, pyrazinamide
and ethambutol). As soon as patients were considered fit for
discharge, all were offered twice-weekly drug treatment
under full supervision in the community. This supervised
intermittent ambulatory treatment (SIAl) started on average
2 - 3 weeks after diagnosis. The same four drugs were given
twice-weekly in high dosages. Supervision was either by a
health worker or a lay person such as a storekeeper.9 The
only patients not managed on SlAT were those too sick to
be discharged. Tuberculosis field staff visited supervisors
monthly and traced any absconders by visiting their homes
immediately. When the patient was found to have left the
area no further tracing was attempted, but relatives were
asked to send the patient to the hospital should he return.
When the patient was reported to be in the area, further
tracing efforts were made, either directly or via family
members.

Statistical analysis was done using the Epi-Info statistical
software package (Centers for Disease Control, Atlanta,
Georgia, USA, 1990). Associations were corrected for age
and sex by stratified analysis. Relative risks (RRs) and
significance tests were obtained by Mantel-Haenszel
methods for categorical data. Kruskal-Wal1is non-parametric
tests were used for continuous variables. The study was
approved by the Kwazulu AIDS Programme.

107 HIV-positive patients
entered study

~ Transfer 14/107 = 13%,
93 treated at Hlabisa
Hospital

~ Fatalrties 12193' = 13%,
81 survivors

~ Absconded 17/81t = 21 %,
64 completed treatment

64/81 = 79%

190 HIV-negative patients
entered study

~TranSfer21/190= 11%,
169 treated at Hlabisa
Hospital

~ Fatalities 15/169 = 9%,
154 survivors

~Absconded 11/154 = 7%,
143 completed treatment

143/154 = 93%

Results
Of 307 adults diagnosed with tuberculosis during the study
period, 10 (3%) declined HIV testing. One hundred and
seven patients (36%, 95% Cl 31 - 42%) tested HIV-positive.
In all, 57 women (46%) tested HIV-positive compared with
50 men (29%) (RR 1.6, 95% Cl 1.2 - 2.2). This association
remained significant after adjustment for the different age
distributions. The mean age ~nterquartile range) of HIV­
negative men was 39.5 (28 - 50) years compared with 33.6
(27 - 38) years for HIV-positive men (P = 0.04). The mean
age (interquartile range) of HIV-negative women was 37.2
(24 - 42) years compared with 29.1 (23 - 35) years for HIV­

positive women (P = 0.02).
Type of tuberculosis. Pulmonary tuberculosis was the

commonest diagnosis in both HIV-positive (63/107; 59%)
and HIV-negative patients (169/190; 89%). The proportion
with a negative sputum smear was the same in both groups

• Adiustec! AA :: 2.45: 95% Cl 1.0 . 5.70.
t RA :: 3.0: 95% Cl 1.5 - 6.0.

Fig. 1. Outcomes of 297 HIY-positive and HIV-negative
tuberculosis patients.

The HIV-positive patients who died were of a similar age
to those who survived (mean age 34.9 and 30.8 years,
respectively; P = 0.4). Five patients died in the ward but 7
died while on SlAT, having been discharged well and
improving. In contrast, the HIV-negative patients who died
were significantly older than those who survived (mean age
54.9 and 37.2 years, respectively; P = 0.004). Six died in the
ward and the 2 who died on SlAT were 80 and 85 years old,
respectively.

Loss from treatment. Of the 154 surviving HIV-negative
patients, only 11 (7%) failed to complete treatment. Nine
absconders were men, and the ages of the absconders were
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similar to those .who completed treatment. In contrast 17
(21 %) of the 81 surviving HIV-positive patients were lost
(RR 3.0, 95% Cl 1.5 - 6.0). This significant difference
remained after adjustment for age, sex and type of
tuberculosis. Ten of. the HIV-positive absconders were men,
and the ages of the absconders were similar to those who
completed treatment

AI1hough 28 patients failed to complete treatment, 39
defaulted on treatment at least once (all were on SlAT). Of
the 16 (10%) HIV-negative patients who absconded, 11 left
the area and were lost, 2 returned of their own accord and 3
were traced. Of the 23 (28%) HIV-positive patients who
absconded, 17 left the area and were lost, 3 returned and 3
were traced. In most cases relatives reported that the
patient had left the area in search of work, but it was not
possible to confirm this. Some admitted that the absconding
patients were attending a traditional healer because of their
HIV status.

Discussion
In our study, HIV-positive tuberculosis patients were
younger, more likely to be female, presented with EPTB
more commonly, and had a higher case-fatality rate than
HIV-negative tuberculosis patients. Importantly, HIV-positive
tuberculosis patients were more likely to default on
treatment than HIV-negative patients.

Although HIV infection was introduced into the ruraj black
population of South Africa relatively recentty.lo the
seroprevalence is rising rapidly",11 and seems likely to rise
further. As this study shows, the epidemic is already
impacting adversely on the epidemiology and management
of tuberculosis.

That the burden of HIV-related tuberculosis is borne by
young adults is well-described. 12.'4 This is a reflection of the
fact that almost all HIV infection in adults occurs among
15 - 49-year-olds and is highest in the 15 - 35-year-olds,
and that 75% of persons infected with tuberculosis in
developing countries are less than 50 years 01d.3

The signmcant drtference that we observed in HIV
prevalence between female and male tuberculosis patients
has not been described before. In large studies from
zambia,15 Nairobi,'2 the Ivory Coast 'J and Zimbabwe'4 no
significant gender-related difference was found. It has been
shown that the prevalence of HIV infection in women in
Kwalulu-Natal is 3.2 times that in men." The higher
prevalence of HIV in women with tuberculosis described
here is therefore likely to be due in large part to the
background epidemiology of HIV infection in the area.

This study confirms previous findings that EPTB accounts
for a much higher proportion of the cases of tuberculosis in
HIV-positive people.3 Disseminated tuberculosis (2 or more
sites affected) is more common in HIV-positive patients and
is a result of a deteriorating immune system.3 However,
pulmonary tuberculosis remains the most common form of
tuberculosis in HIV-positive patients. Most cases are sputum
smear-positive with typical granuloma, relatively few tubercle
bacilli and a typical cavitatory picture seen on chest
radiograph.' However, as the level of CD4 Iymphocytes
dectines, the clinicopathological picture of pUlmonary

tuberculosis changes; there is less necrosis and cavitation,
bacilli become abundant and the chest radiograph shows
infiltration. Such cases are less often sputum smear­
positive. 16

This study found that 18% of HIV-positive and HIV­
negative tuberculosis patients with pulmonary tuberculosis
were sputum smear-negative. It seems unlikely that HIV­
positive sputum-negative patients were underdiagnosed as
standard guidelines'" were followed and the level of
awareness among clinicians was high. However, as the
prevalence of HIV infection in tuberculosis patients rises, the
proportion of cases of pulmonary tuberculosis that are
smear-negative can be expected to rise and this may pose
diagnostic problems. '6.11

Prior to the HIV era the mortality rate in tuberculosis
patients was 4 - 6%." The 9.0% case-fatality rate for HIV­
negative patients reported here is higher than expected and
this may be due in part to the exclusion of children. Risk of
death increased with age in HIV-negative patients, as
expected, and most died in the ward; this was a reflection of
their poor clinical condition. The case-fatality rate of 13.0%
for HIV-positive tuberculosis patients is consistent with other
reports.3..1' Risk of death did not increase with age in this
group. It is now recognised that much of this excess
mortality is due to non-tuberculous AIDS-related conditions
such as bacteraemia and toxoplasmosis. lUG This is
presumably what happened to 7 of our patients who died on
SlAT after having been discharged well and improving. It will
be important to develop strategies to improve the access of
HIV-positive patients to care during (and after) treatment for
tuberculosis to detect and treat such infections, and thus
reduce mortality. The reputation of tuberculosis treatment
programmes, which rely on community acceptance, is also
at stake here.

Compliance with, and completion of, tuberculosis
treatment is the key to individual cure and public health
control of tuberculosis.2l Although treatment is recognised to
be as important and as effective in HIV-positive tuberculosis
patients,11 there are no previous reports of increased
defaulting on treatment by HIV-positive tuberculosis patients
in Africa Therefore our finding in this study that the risk of
HIV-posilive patients' defaulting was three times that of HIV­
negative patients is par1icularly important. It is noteworthy
that field staff had suspected this. It seems that many of
these patients leave the area to consult traditional healers
who advertise that they are able to cure HIV infection.Z2

Several of our HIV-positive patients readily admitted to
attending traditional healers and were convinced they would
be cured.

There are three main implications of this study. One is the
need to be aware of the changing clinical features of
tuberculosis as HIV prevalence rises, particularly the
increase in EPTB and the changing picture of pulmonary
tuberculosis. Secondly there is the need to reduce morlaiily
on treatment. This may be possible with more aggressive
early management, including investigation for concomitant
bacterial infection and the use of l:}road-spectrum antibiotics
in addition to tuberculosis treatment. Finally, there is the
urgent need to improve compliance in HIV-positive
tuberculosis patients.

\OJumt 86 XQ. I Jilnuary 1996 SAMJ



ARTICLES

We wish to thank Dr S. S. Abdool Karim for critically
assessing the manuscript, and the anonymous reviewer for his
useful comments.

This work was supported in part by NIH grant
5-043-TWOO231-01 and was submitted by Or Wilkinson towards
a master's degree in Epidemiology at Columbia University, New
York.

REFERENCES

1. Naram JP, Ravighone MC. Koehi A. HIV·associated tuberculosis in developing
countries: epidenwology and strategies for prevennon_ Tubetl= Lung Dts 1992; 73:
311·321.

2. Gootrey-husset P, Gtthw W, Bald'lekw B, et al. Recurrence of HIV-ftlaled
tuben;ulo$ts rn an endemic area may be due to relapse or reonfeenoo. Tubett: wng
Dis 1994; 75: 199-202.

3. De Cock K, Sofo B, Coulibaly IM, Lucas 58. Tuberculosis Md HIV infection In sub­
Saharan Africa. JAMA 1992; 268: 1581·1587.

4. Wilkinson D. Tuberculosis: Hla.bi$a hea/th ward. Epidemiological Q)tnments 1993; 20::
73-75.

5. Wilklnson D. HIV survey ot women anending antenatal clinICS. HlabIsa Health Ward,
Zululand, 1992. Epide>.· ; 'Comments 1992; 19: 1~-155.

6. Wilklnson D. Second HIV 5UfVey of women anending antenatal diNes. HlabiSa Health
Ward, Zululand, 1993. Ep«JemIoIogicaJ Comments 1994; 21: 78-79.

7. World Health Organisation. Managing Tuberculosis at the District Level. Geneva.:

WHO. 1993.
8. InternationallJnion Against Tuben:ulosls and lung Disease. Tuberal/o$is Guide fOI'

High Prevalence Countries. 2nd eel. AachenlPans.: ~/IUATlD. 1991.
9. WL1kJnson D. High-eompliance tuberculosis treatment programme in a rural

communrty. Lancet 1994; 343: 6d-7-648.
10. Abdool Karim SS, Abdool Karim Q. Changes in HIV seroprevaler1ce in a rural black

community in South Africa. S AIr Med J 1992; 82: 484.
11. Abdool Karim a. Abdool Karim SS, Singh B, Shorl A, Ngxongo S. Seroprevalence of

HIV inlec1ion in ruraJ $outtl Africa. AIDS 1992; 6: 1535-1539.
12. Noon P. Gocheha C. Gatt1ua S. er al. Cross sectional survey of HlV infection among

patients wtth tuberclJJosis in Nairobi. Kenya. Tubet'c wng Dt5 1992: 73: ~5-51.
13. De Cod K. Gnaore E, AdjoI1olo G. et BI. Risk of tuberculosls in patients with HIV-I

and HIV·ll infections in Abidjan, Ivory Coast. 8/r1J 1991; 302: ~96-499.
14. Houston 5, Ray S. Mahari M, et al. The association of tuberculosis and HIV infection

in Harare, Zimbabwe. Tuberc wng Dis 1994; 75: 220-226.
15. Btiott A. Hatwiincli B, Hayes R, er al. The impact 01 human Immunodeficiency virus

on presentation and diagoosls of rubetculosis in a cohott study in zambia. J Trap
Med Hyg 1993; 96: 1-11.

16. Ellion AM, Namaambo K. AIlen SW, er al. Negative sputum smear results in HIV­
positive patients wrth pulmonary tubetcu\OSis in Lusaka. zambia. Tuben:" wng Dis
1993; 74: 191-194.

17. Bliott AM. An approach to the management 01 tuberculosis in HIV endemic areas.

Trop Doer 1992; 22: 147-150.
18. RaviglioM MC, Narain JP, Kochi A. HIV-assoc:iated tuberculosis in developing

countries: clinical features. diagnosis and treatment. &rJJ World Health Organ 1992;

70: 515-526.
19. Bnndle RJ. Nonn Pp, Satchelor BIF, er al. Infec!lOfl and morbidity in patients With

tuberculosis in NalfObi, Kenya. AIDS 1993; 7: 1469-1474.
20. l.1Jcas SB, Hounnou A. Peacock C. et al. The mortality and pathology of HIV infection

in a West African City. AIDS 1993; 7: 1569-1579.
21. Kochi A. The gIobaltubercu!osis situa!lOfl and me new conuot strategy of the WHO.

Tubercle 1991; 72; 1-0.
22. Abdool Karun SS. Traditional nealef'S ancI AIDS prevention. S AfT Med J 1993; 83:

423-425.

Accepted 8 Dee 1994.

A blood-result turn-around
time survey to improve
congenital syphilis
prevention in a rural area
S.Fann

The results of a turn-around time study of blood

specimens for syphilis serology in antenatal clinic

attenders between 19 rural clinics and their base hospital,

including a follow-up survey to assess the impact of

interventions, are described. The objective of the study

was to detennine how long blood samples took to get

from the clinic to the laboratory and back again. The time

between each phase was recorded by inclusion of a

dating system on the documentation that routinely

accompanies the blood samples. The longest delay was

the time at the laboratory, The results were reported to the

various sectors involved in the handling of the blood

samples. The solution was to make all divisions of the

health service aware of the needs of the clinic staff and

clinic service users, and to change laboratory routine.

S Afr Med J 1996; 86: 67-71.

Management of health services, with the aim of improving
health care, is a challenge to any health administrator.
Managerial weakness at the local level has been cited as
one of the reasons for poor functioning in some rural health
care services.' Inertia in the health service and resistance to
change on the part of individuals are common problems.
Health workers who have done research into health service
evaluation have emphasised the need to define objectives of
a particular health service and then to evaluate whether
these objectives have been met and the use of epidemiology
in health service management and planning has been
discussed in the literature.2~ While there is currently much
work on policy development, the majority of health service
managers operate at a much lower level. Their concerns are
more mundane but as important to effective and efficient
health service delivery. Measurement of outcome change is
seldom quick and, in addition, a multiplicity of factors
usually contributes to the change seen.8 A systems
approach to management has drawn our attention to the
need to look at process as well as outcome in health service
research.1 Against this background, the apparently poor
identification of pregnant women with positive syphilis
serological tests in a rural area of South Africa was
investigated.

Women's Health Project, Centre for Health Policy, Department of
Community Health, University of the Witwatersrand, Johannesburg
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