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Summary
In two hospitals in Malawi, where HIV prevalence among
tuberculosis patients is 8O-90Vo, the treatment outcome in
patients registered with smear-negative pulmonary tubercu-
losis was determined in relation to chest x-ray (CXR) find-
ings and certain laboratory parameters. Of 70 patients who
were registered and treated, 32 (46Vo) were known to have
died. Mortality was particularly high in those with a normal
/ minimally abnormal CXR (62Eo) and in those with a white
cell count of less than 3.5 x 109 ll (77 7o). The reasons for this
high mortality among patients with smear-negative PTB are
not known and requires more research.

Introduction
Malawi is severely affected by a dual epidemic of HIV and
tuberculosis (TB). In 1999, the estimated national HIV-sero-
prevalence rate was 8.8Vo in the adult general population (source
= National AIDS Control Programme). In 2001, the number of
TB cases registered nationally was 21 ,612 ( source = National
TB Control Programme). As elsewhere in sub-Saharan Africa,
TB incidence has increased steeply in the last 15 years, and the
presentation of tuberculosis has changed, with an increasing pro-
portion of patients presenting with smear-negative pulmonary
TB (PTB) and extra pulmonary TB [i].
In Malawi, smear-negative PTB patients have a high prevalence
of HIV infection (up to 90Vo') and a high mortality (above 307o)
during the first year of treatment [2,3]. Studies in Malawi have
shown that a significant proportion of smear-negative PTB
patients with culture-positive Mycobacterium tuberculosis have
a normal or minimally abnormal chest x-ray (CXR) t2,41.
Unforlunately culture is not routinely available as diagnostic
tool, and therefore the diagnosis of TB in these patients is diffi-
cult. The treatment outcome of smear-negative PTB patients
with normal CXRs compared with those who have abnormal
CXRs has not been well described. The full blood count and ery-
throcyte sedimentation rate (ESR) can usually be measured in
hospital laboratories, and may be useful tools for predicting high
mortality in this situation. We therefore carried out a study to i)
document the treatment outcome of smear-negative PTB
patients, and ii) determine whether the CXR pattern, haemoglo-
bin (Hb), white cell count (WBC) and ESR measurements were
determinants of increased mortality.

Methods
A reffospective cohort study was carried out in two mission hos-
pitals (Mlambe and Phalombe Mission Hospital) in the. southern
region of Malawi. All new smear-negative PTB patients who
were registered between 1-1-96 and 3I-12-98 were included.
The diagnosis had been based on clinical features, i.e. cough for
three or more weeks not responding to at least one course of
broad-spectrum antibiotics, negative sputum smears and CXR
characteristics. Patients had received standard chemotherapy
(twelve months of daily isoniazid and ethambutol, with daily
streptomycin during the first month).
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Smear-negative PTB patients had their CXRs reviewed by two
clinical officers and two medical officers. The CXR was classi-
fied as either a "TB-CXR" if at least two readers considered it
was suggestive ofTB based on previously described criteria [3],
or a " normal or minimally abnormal" CXR. The case notes
were reviewed and the following information was recorded: age,
sex, white blood cell count (WBC), haemoglobin and erythro-
cyte sedimentation rate (ESR). Standardised treatment outcomes
according to criteria from the WHO and the International Union
against TB and Lung Disease were documented from the TB-
register, treatment cards or visits to the patient's home. Mortality
was determined using the Kaplan-Meier method, to correct for
the loss to follow up. Risk factors for mortality were analysed by
odds ratios and adjusted odds ratios using logistic regression.

Results
There were 70 patients, 25 men arld 45 women, with a mean age
of 32 years. Most patients were over 18 years old (n=67).
Twenty-four (34Vo) patients completed treatment, 32 (46Vo)
patients were known to have died, 12 (177o) defaulted and 2
were still on treatment at the time of the review. During the first
month of treatment, 9 patients died (28V0 of deaths), with 23
(727o) dying during the continuation phase. The Kaplan-Meier
corrected mortality rate of the cohort at one and eleven months
was l37o and 537o (957o CI 4l-667o) respectively.
Mortality was not associated with gender or with age. Risk fac-
tors for mortality are shown in the TABLE. Patients with a nor-
mal or minimally abnormal CXR had a higher mortality than
those who had a TB-CXR. Patients with a lower WBC had a
higher mortality than those who had a higher WBC. No signif-
icant association was found between mortality and haemoglobin
level or ESR.

Discussion
This study shows a high mortality in smear-negative PTB-
patients in two mission hospitals in Malawi. Mortality rates
were particularly high in patients with a normal or minimally
abnormal CXR and in those with aWBC <3.5 l}9ll. This study
was not designed to assess the reasons for this high mortality. A
high proporlion of patients probably had HIV infection l2l, and
this may be an important explanation for the high death rates

t1 .21
There are some limitations to this study. First, it was retrospec-
tive, making it impossible to determine HIV status. Use of the
WHO clinical staging system might have helped, but unfortu-
nately this was also not recorded in the case notes. Second, it is
not possible to be certain of the diagnosis of patients registered
as smear-negative PTB. Some of the patients with a normal or
minimally abnormal CXR may have had diseases other than TB.
However, under routine conditions these patients are registered
and treated for TB, consuming resources from the National TB
Control Programme. Third, the acburacy of reported death rates
can be questioned. Nearly 20Vo ofpatients defaulted from treat-
ment, and previous studies have shown that a significant pro-
portion of patients who default in fact have died [5].
Although the interpretation of the CXR in such circumstances is
difficult, it appears to be useful in predicting treatment outcome.
The poor prognosis of culture-positive patients with a normal or
minimally abnormal CXR is likely to be due to advanced HIV
infection [6], and a the high mortality associated with a low
WBC may be because leukopaenia is associated with a poor
prognosis in HlV-positive individuals in general [7]. The rea-
sons why a normal CXR or a low WBC are associated with high
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mofiility are unknown - for example, wrong diagnosis or
monary TB associated with severe immunodeficiency -
could be considered as a useful area for more research.
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10.5 and more

* Not all patients had measurements of the WBC
(89Vo\.
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