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Diagnostic management and outcomes of pulmonary
tuberculosis suspects admitted to a central hospital in Malawi
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Setting: Zomba Central Hospital, Malawi.

Objective: To determine diagnostic management and
outcomes of pulmonary tuberculosis (PTB) suspects ad-
mitted to adult wards.

Design: A retrospective, cross-sectional review of medi-
cal records of patients admitted to hospital between July
and September 2010.

Results: There were 141 PTB suspects. Sputum examina-
tion was requested and performed in 67 (48%) suspects,
but none were smear-positive. Chest X-ray (CXR) was re-
quested and performed in 26 (39%) suspects whose spu-
tum smears were negative. Eleven suspects had a CXR
suggestive of PTB: two were started on TB treatment and
eight died before treatment started. Human immuno-
deficiency virus (HIV) status was known for 50 patients
(35% of all suspects) on admission, all of whom were
HIV-positive. HIV testing was requested for 37 patients,
but was only performed in 12, five of whom were HIV-
positive. Only one patient was referred for antiretroviral
treatment. There were 41 (29%) deaths, eight of whom
had probable TB and were not treated. In the remaining
33 patients who died, only nine (27%) had sputum
smears examined and four (12%) had a CXR.
Conclusion: The study shows inadequacies in the diag-
nostic management of PTB suspects in the Zomba Central
Hospital, but suggests opportunities for improvement.

Tuberculosis (TB) remains a major global public
health problem, with more cases estimated today
than at any other time in history.! Malawi is one of
the countries in Central Southern Africa most severely
affected by the human immunodeficiency virus (HIV)
epidemic, and has consequently experienced a huge
increase in TB cases in the last 10-20 years.! It is esti-
mated that 70% or more of TB patients in the country
are co-infected with HIV, which is responsible not only
for increasing TB case notifications but also for ad-
versely affecting TB treatment outcomes.2

In Malawi, TB cases are detected through passive case
finding. Patients with a cough of =2 weeks are identi-
fied as pulmonary tuberculosis (PTB) suspects, and are
supposed to submit sputum specimens to health facil-
ity laboratories for smear examination of acid-fast ba-
cilli (AFB).3 Patients with AFB-negative sputum smears
should be managed by an algorithm that includes anti-
biotic treatment and chest radiography (CXR) to deter-
mine whether or not the patients have smear-negative
PTB. The algorithm also includes HIV testing, as many
PTB suspects are also likely to have HIV infection and
would benefit from antiretroviral therapy (ART).

Information about the management and outcomes
of PTB suspects is limited. A recent study in Guinea
Bissau found that only 25% of PTB suspects were di-
agnosed with PTB. Of the remaining suspects with no
TB diagnosis, 4% died within a month of investiga-
tion, over 40% remained symptomatic, some of whom
were subsequently found to have PTB on further in-
vestigation, and 39% were found to be HIV-positive.*
Similar findings were reported from Zimbabwe, where
18% of patients diagnosed as smear-negative after
sputum smear examination were subsequently diag-
nosed with pulmonary TB through CXR and 63% were
HIV-infected.5

In Malawi, there is a similar lack of information.
Many PTB suspects are admitted to hospital wards
where the process of confirming or ruling out the TB
diagnosis is carried out. Two studies in the late 1990s in
Malawi looked at this issue in the hospital setting. One
study in five district and mission hospitals found that
37% of TB suspects were diagnosed with TB, 38% were
given another diagnosis, and of the remainder nearly
20% died before a diagnosis was made.6 Another study
in Lilongwe Central Hospital (LCH), a district and ter-
tiary health care facility, found that 25% of TB suspects
had a diagnosis of TB, 30% had another diagnosis, the
most common being pneumonia, and 45% had no doc-
umented diagnosis in the case note files. Among those
not diagnosed with TB, 64% died, 24% with an alter-
native diagnosis and 76% with no diagnosis made.”

Zomba Central Hospital is one of the tertiary hos-
pitals and a referral centre for primary and secondary
health institutions in Malawi. The hospital also serves
as a primary contact and, since the advent of the HIV
epidemic, it has been managing a large number of
PTB suspects, although the management of these pa-
tients has never previously been evaluated. This is an
important issue, as HIV testing is now widely available
in the country and a package of HIV care and treat-
ment, including ART, is potentially available for the
HIV-infected.

The aim of the current study was to determine the
diagnostic management and outcomes of adult patients
with cough for >2 weeks who were admitted to the
general wards of the Central Hospital in Zomba, Ma-
lawi. Specific objectives were to determine 1) the num-
ber and proportion of PTB suspects admitted to hospi-
tal wards, 2) the proportion who had sputum smear
and CXR examinations and their results, 3) the pro-
portion who were diagnosed and treated appropriately,
4) the proportion who were tested for HIV, their results
and any HIV treatment package offered, and 5) the fi-
nal hospital diagnosis and hospital-based outcome.
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METHODS

Design and setting

This was a retrospective, cross-sectional review of in-patient medi-
cal records conducted at the Zomba Central Hospital located in
the southern region of Malawi, one of four tertiary hospitals in
the country. This is a referral hospital catering for a population of
2.6 million living in the five districts of the south-east zone of Ma-
lawi. Of patients admitted to hospital medical wards in Malawi,
between 10% and 20% may be suspected of having TB, especially
PTB.6-8 According to the national guidelines,? PTB suspects should
first submit sputum specimens for smear examination for AFB, and
those found to be sputum smear-positive are diagnosed as smear-
positive PTB. Those with negative sputum smears should be re-
ferred for a CXR; patients with an abnormal CXR suggestive of TB
who do not respond to antibiotics are diagnosed as smear-negative
PTB by the medical or clinical officer. Once diagnosed with TB, the
patients should immediately be referred to the district TB officer in
the hospital for registration and start of anti-tuberculosis treatment.?

Participants

The study population included all adult patients (aged =15 years)
admitted to medical, surgical, maternity and gynaecology wards
for whom ‘chronic cough’ or cough >2 weeks was recorded in their
medical files over a 3-month period from 1 July to 30 September
2010. These patients were designated PTB suspects.

Variables and data management

Descriptive variables that were collected from medical files included
medical file number, patient name, age, sex and date of admis-
sion. Diagnostic variables included dates of ordering and collect-
ing sputum specimens for smear examination, dates and results of
sputum smear examination, dates and results of CXR examina-
tion, dates and results of TB diagnosis, patient TB category and
dates and results of HIV testing (tested or not tested).

Treatment variables included TB treatment regimen, referral for
ART for those found to be HIV-positive, final hospital diagnosis and
hospital outcome, i.e., died, absconded with or without a diagnosis
and discharged from the ward (either to home or to the TB ward).

Data for the study were extracted by the principal investigator
from the in-patient case notes, the sputum laboratory register and
the TB register. All data were collected into a structured pro-forma.

Analysis and statistics

Data were double entered into and validated in EpiData (EpiData
Association, Odense, Denmark) and analysed using Stata/SE 10
(Stata Corp, College Station, TX, USA). Descriptive statistics were
used to summarise the data.

Ethics

The study was approved by the Ethics Advisory Group of the Inter-
national Union Against Tuberculosis and Lung Disease and the
National Health Sciences Research Committee (NHSRC) in Ma-
lawi. Permission and a letter of support were also obtained from
the hospital director of Zomba Central Hospital.

RESULTS

Patient journey from admission to diagnosis of TB

A summary of the patients’ journey from admission to a hospital
diagnosis of TB is shown in the Figure. A total of 4423 records
were reviewed from five wards; the distribution of PTB suspects
according to the different wards is shown in Table 1. In all, there
were 141 PTB suspects, of whom the majority were identified in
the medical wards.
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PTB suspects
(n=141)

No sputum test requested
41(29%)

L, Sputum tests requested

but not performed

33 (23%)
A
Sputum tested
67 (48%)
—— 1 result not available

Smear-negative
66 (99%) (0 smear-positive)

CXR not requested

—
24 (36%)
CXR requested but not
performed
Y 16 (24%)
CXR
26 (39%)
A
CXR suggestive of TB
11 (42%)
Died before
> treatment initiation
8 (73%)
» Lostto follow-up

| 1(1%)
Started TB treatment
2 (18%)

FIGURE Summary of results for sputum smear examination, chest
X-ray and treatment at Zomba Central Hospital, Malawi. PTB =
pulmonary tuberculosis; CXR = chest X-ray; TB = tuberculosis.

Sputum examination, chest X-rays and treatment

The results are shown in the Figure. Sputum examination was car-
ried out for about half of the suspects. All sputum smears were
AFB-negative (one result was not available). The median time be-
tween date of admission and date of sputum collection was 3 days
(interquartile range [IQR] 5), and between sputum collection and
sputum examination it was 1 day (IQR 1).

CXRs were carried out for 26 (39%) patients with negative
sputum smears, 11 of whom had a CXR suggestive of PTB. Two
of these patients were started on anti-tuberculosis treatment,
and in both patients the correct regimen and correct dose of

TABLE 1T Number and proportion of admissions and
pulmonary tuberculosis suspects identified in different wards,
Zomba Central Hospital, Malawi, July-September 2010

Admissions Suspects
Ward n n (%)
Male medical 1180 52 (4.4)
Female medical 1693 76 (4.5)
Male surgical 467 1(0.2)
Female surgical 532 6(1.1)
Maternity and gynaecology 551 6(1.1)

Total 4423 141
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TABLE 2 Hospital-based outcome of pulmonary tuberculosis
suspects at Zomba Central Hospital, Malawi

All
suspects
(n=141)
Outcome n (%)
TB diagnosed, treatment started* 2
Discharged 92 (65)
Died 41
TB diagnosed 8
Other diagnosis 33 (23)
Lost to follow-up 5

*1 patient diagnosed with TB was lost to follow-up.

medication were given. The time between diagnosis and starting
treatment was 10 days in one patient and was not known for the
other patient.

HIV testing

HIV status was known for 50 patients (35% of all suspects) on ad-
mission, all of whom were known to be HIV-positive. HIV testing
was requested in 37 patients, but was only carried out in 12, 5 of
whom were positive. Only one patient was referred for ART. The
median time between admission and HIV testing was 4 days (IQR 9).

Final diagnosis

A diagnosis of PTB was recorded for 11 (8%) of the 141 PTB sus-
pects. Pneumonia with or without other conditions was recorded
for 63 (45%) patients, followed by congestive cardiac failure
(11%), malaria (6%), sepsis (4%), with a wide variety of other con-
ditions being diagnosed in the remainder (32%).

Hospital outcomes

Table 2 shows the hospital outcomes of the 141 PTB suspects, in-
cluding 41 (29%) deaths, with eight (6%) attributed to TB as a re-
sult of an abnormal and suggestive CXR. None of the eight pa-
tients had been started on anti-tuberculosis treatment; the reason
for not being put on treatment indicated in three of the case files
was ‘waiting for sputum results’. Thirty-three patients died with an-
other diagnosis; of these only nine (27%) had sputum smears ex-
amined and four (12%) had a CXR.

DISCUSSION

This study showed that in Zomba Central Hospital, a tertiary re-
ferral centre in Malawi, the diagnostic management of patients
with suspected PTB was poor, with most patients not undergoing
timely or appropriate sputum smear examinations and CXRs, and
consequently few patients being diagnosed with active PTB. HIV
prevalence in this group of patients who had been HIV tested ei-
ther before or after admission to the ward was high, and this may
have been responsible for the high in-patient mortality.

Most of the patients suspected of PTB were correctly admitted
to the medical wards, and this is where attention has to be paid to
improve TB and HIV diagnostic practices. Sputum smears were ei-
ther not requested or not collected from over half of the patients,
and this finding is similar to those of previous studies conducted
several years previously.672 Although attention was drawn to this
deficiency in practice and recommendations were made for im-
provement several years ago, little progress appears to have been
made. It is also surprising that no patients were found with smear-
positive disease. This may be due either to patients with active TB

Management of PTB suspects 4

being very immunosuppressed as a result of co-infection with HIV
and therefore producing paucibacillary sputum, or to problems
with laboratory investigation.10

Current guidelines recommend that CXR be carried out in
smear-negative PTB suspects. Less than 40% of patients had a CXR
ordered and performed, similar again to previous findings.67? In
some patients, CXRs were never ordered, but in those where they
were requested and not performed, one can only speculate on the
reasons. These may include patients being too ill to go to the radi-
ography department or not escorted by the hospital attendant,
problems with the X-ray machine, X-ray films being out of stock
or radiography technicians being away.

Approximately 40% of patients who had CXRs performed had
abnormal findings suggestive of active TB, but only two patients
were started on treatment, with most of the remainder dying in
hospital without treatment initiation. We do not know the rea-
sons for this, but it is possible that lives could have been saved
with more timely initiation of anti-tuberculosis treatment.

While the Malawi government is committed to a joint national
TB-HIV policy of scaling up HIV testing among TB patients, the
study showed that few PTB suspects who did not know their HIV
status at the time of admission were counselled and HIV tested.
This is a huge missed opportunity. It has been suggested that in
high TB-HIV burden settings such as Malawi, provider-initiated
HIV testing and counselling (PITC) should be moved upstream
and provided for PTB suspects as well as for patients with active
and proven disease.!! A positive HIV test result will be an indica-
tion for cotrimoxazole preventive therapy, HIV care and consider-
ation for ART. HIV infection in a PTB suspect with symptoms of
cough, fever and weight loss should prompt careful clinical assess-
ment and, if feasible, CD4-lymphocyte count measurements to
determine eligibility for ART. Many of these HIV-positive PTB sus-
pects with smear-negative sputum specimens are probably eligible
for ART, and if this is so, ART can be started and will begin to re-
verse immune deficiency and perhaps reduce the high mortality
in this group.

This was a study conducted at a central hospital and it is there-
fore representative of practices at other referral hospitals in the
country. The study was operational in nature, with data being col-
lected retrospectively from case files. It is possible that results were
not properly recorded in these files, and we cannot therefore be
sure of the completeness and accuracy of the data. Nevertheless,
the study is an eye opener to the deficiencies at all stages, from TB
diagnosis to start of treatment, at a central hospital. Delays in
diagnosis and treatment not only threaten the lives of individual
patients but also contribute to nosocomial TB transmission, which
in previous studies has been found to be particularly high in the
setting of a medical ward.1213

What are the solutions? Clinicians need to improve on their
performance of diagnosing and managing TB suspects, and the re-
sults of this current study should be shared with clinicians and
nurses in the hospital to try and effect this change. A TB commit-
tee could be developed at the hospital with a view to conducting
regular monitoring of the management of TB suspects in the
wards. The hospital could also benefit from regular monthly death
audits to see whether the deaths that have occurred were prevent-
able. The capacity of health care workers needs to be strengthened
by organising refresher training on TB diagnosis, treatment and
control to foster better management of TB suspects in the hospi-
tal. Finally, there needs to be an assessment about whether new,
improved diagnostic strategies could make a difference to more
rapid and improved TB diagnosis, such as optimised smear mi-
croscopy, light-emitting diode (LED) fluorescent microscopy!# or
the automated Xpert MTB/RIF assay (Cepheid, Sunnyvale, CA,
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USA), which can provide a TB diagnosis from untreated sputum
in <2 h.1s These new tools need to be assessed for feasibility and
effectiveness within the hospital setting, and further operational
research is urgently needed in this area if lives are to be saved.

CONCLUSION

This study in a central referral hospital in Malawi has identified
significant deficiencies in the diagnostic management of PTB sus-
pects, but suggests that opportunities exist for improving diag-
nosis and care.
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Contexte : Hopital Central de Zomba au Malawi.

Objectif : Déterminer la prise en charge diagnostique et les résultats
obtenus chez les suspects de tuberculose pulmonaire (TBP) hospitali-
sés dans des salles pour adultes.

Schéma : Revue rétrospective transversale des dossiers médicaux des
patients admis a I'hopital entre juillet et septembre 2010.

Résultats : Il y a eu 141 sujets suspects de TBP. L'examen des crachats
a été demandé et exécuté chez 67 suspects (48%), mais on n‘a ob-
servé de bacilloscopie positive des frottis chez aucun. Le cliché thora-
cique (CXR) a été demandé et exécuté chez 26 suspects (39%) dont
la bacilloscopie des frottis de crachats était négative. Chez 11 sus-
pects, le CXR était suggestif d’'une TBP : deux ont été mis sous traite-
ment antituberculeux et huit sont décédés avant la mise en route du

traitement. Le statut du virus de I'immunodéficience humaine (VIH)
était connu chez 50 patients a I'admission (35% de I'ensemble des su-
spects), qui étaient tous séropositifs pour le VIH. Le test VIH a été de-
mandé chez 37 patients, mais n’a été pratiqué que chez 12 dont cinq
ont été séropositifs pour le VIH. Un patient seulement a été référé en
vue d’un traitement antirétroviral. Il y a eu 41 déces (29%) dont huit
étaient atteints d’'une TB probable et n‘avaient pas été traités. Chez
les 33 décédés restants, neuf seulement avaient eu un examen des
frottis de crachats (27%) et quatre (12%) un CXR.

Conclusion : Cette étude révele des erreurs dans la prise en charge
diagnostique des suspects de TBP dans les salles de ['Hopital Central
de Zomba, mais suggeére aussi des occasions d’amélioration.

Marco de referencia: El hospital central de Zomba, en Malawi.
Objetivo: Determinar la calidad del diagndstico, el tratamiento y el
desenlace clinico de los pacientes que se hospitalizan con presuncién
clinica de tuberculosis pulmonar (TBP) en los servicios de adultos.
Método: Se llevé a cabo un estudio transversal retrospectivo de las
historias clinicas de los pacientes hospitalizados entre julio y septiem-
bre del 2010.

Resultados: Se observaron 141 casos con presuncién de TBP. La ba-
ciloscopia del esputo se solicité y se obtuvo en 67 casos (48%), pero
en ningun caso el resultado fue positivo. La radiografia de térax (CXR)
se solicitd y se obtuvo en 26 de los casos presuntos de TB (39%) que
presentaron resultados negativos en la baciloscopia. En 11 de los pa-
cientes se observaron CXR indicativas de TBP: se inici6 el tratamiento
antituberculoso en dos pacientes y ocho fallecieron antes de haberlo
comenzado. En el momento de la hospitalizacion, se conocia la situa-

cién con respecto al virus de la inmunodeficiencia humana (VIH) en
50 pacientes (35% de todos los casos con presuncién de TB) y todos
tenian una serologia positiva. Se solicito la prueba diagnéstica del VIH
a 37 pacientes, pero solo se obtuvo en 12 casos y cinco de ellos tuvie-
ron un resultado positivo. Solo se remitié un paciente para trata-
miento antirretrovirico. Hubo en el grupo estudiado 41 defunciones
(29%) y en ocho casos fue probable el diagnéstico de TB, pero no re-
cibieron tratamiento. De los 33 pacientes restantes que fallecieron,
solo nueve (27%) tuvieron un examen microscépico del esputo y
cuatro (12%) una CXR.

Conclusién: El presente estudio revela las deficiencias en el diag-
néstico y el tratamiento de las personas con presuncién diagnéstica
de TB en los servicios del hospital central de Zomba y al mismo
tiempo sefiala las oportunidades que existen de mejorar la atencién
de salud.
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