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Abstract

This paper examines the establishment of Essential Medical
Laboratory Services (EMLS) and their crucial role for
delivering equitable health care to the poor population of
Malawi as part of the Essential Health Package. We exam-
ine each of the major areas identified for intervention

(maternal health, malaria, tuberculosis and HIV) and how
the EMLS has addressed these issues. We also discuss the
potential for and current limitations of extending these serv-
ices closer to the community.

introduction

Sixty-five percent of Malawi’s approximately 12 million people
are defined as poorl. The major infections (malaria, HIV and
tuberculosis) and the worsening maternal and infant mortality
rate have a disproportionate effect on the poor. The poor may be
denied access to health provision due to charges, distance and
poor logistical support of services. ludividuals may be discour-
aged from seekine medical care due to misdiagnosis, delays in
receiving treatment and interaction with health providers**. This
is clearly an inequitable situation with the majority of the popu-
lation being unable to access effective health services.
Inadequate public health care has a greater effect on poor fami-
'ies as they lack any savings with which to cover the costs of ill-
ness. Those suffering from disease will suffer increased finan-
cial burden due to an inability to work as well as the more direct
costs such as transport and costs of treatment*’.

An effective laboratory service is an essential part of a func-
tional health service. Laboratories provide confirmatory diagno-
sis and improved management of disease, essential public health
information and disease surveillance. Due to this wide-ranging
role, laboratories are an important part of many disease control
programmes; yet laboratory services are often ignored or taken
for granted. This means that laboratory services have been
under-resourced, poorly managed and rendered ineffective in
many developing countries. Laboratories require a good logisti-
cal supply and utility services to be in place to function proper-
ly, something which is difficult to achieve even in urban popu-
lation centres in Malawi. This makes the provision of laborato-
ry services even more problematic and difficult to sustain in
remote rural areas. In Malawi, along with many other develop-
ing countries, the greatest limiting factor on laboratory capacity
is the availability of laboratory personnel®™®.

Laboratory services should be developed to address the greatest
needs within the community as a whole, and to allow them to
operate within the above constraints. Ideally they should be part
of an integrated health package to allow resources to be shared
effectively. Previously in Malawi, disease programmes tended
to be organised independently, thus affecting the integrated
growth of the laboratory service. As part of the national pover-
ty reduction strategy the Ministry of Health and Population
developed the Essential Health Package to improve access to
essential health care for the most common diseases affecting the
poor. The essential medical laboratory services (EMLS) project
was set up to establish evidence-based recommendations for the
improvement of the district laboratory service to support the
essential health package®. The establishment of the Sector Wide
Approach (SWAp) in Malawi should help the integration of lab-
oratory services and health services as a whole; though the risk
of certain areas attracting disproportionate shares of funds at the
expense of others remains®.

Safe Motherhood

The establishment of safe motherhood services is seen as a pri-
ority in Malawi, with maternal mortality estimated at 1,800 per
100,000 live births in 2004. Services are tiered into basic emer-
gency obstetric care (BEmOC) and comprehensive emergency
obstetric care (CEmOC), both of which require elements of lab-
oratory support. As a way of promoting safe motherhood and
better outcomes for their babies, antenatal screening services for
anaemia, HIV, syphilis and malaria are pivotal.

The EMLS project piloted the use of the rapid plasma reagin
(RPR) test for antenatal syphilis testing. The project found that
it was feasible to use this test in primary health care antenatal
clinics as it is relatively quick and requires little equipment.

As part of antenatal screening services, the WHO recommends
that all pregnant women have a haemoglobin (Hb) measurement
taken at least once during their pregnancy". Hb measurement is
also important in assessing patients with malaria and may be a
proxy indicator used in decisions about ARV treatment. The
quality of routine Hb measurement in Malawi was highlighted
by the EMLS project as a cause for concern and led to a recom-
mendation to adopt a more accurate, reproducible method such
as the HemoCue method",

Due to the wide-ranging need for Hb estimation in health care,
it would be advantageous if this service could be brought into
the primary health care setting. The haemoglobin colour scale is
a potential technology that is simple and quick. There is some
evidence to suggest that this scale may be more effective for
anaemia diagnosis than using clinical signs alone, which is the
current method for diagnosing anaemia in primary care facili-
ties. The scale is less expensive than other methods for estimat-
ing haemoglobin and is suitable for large-scale use at primary
health care level™. The main concern about introducing Hb esti-
mation at the community level is the scale of the problem. The
EMLS project estimated the number of health care attendees
suffering from severe anaemia to be 1 in 12, a number with the
potential to overwhelm the secondary health care service. This
indicates the need to carefully evaluate the potential effects of
introducing laboratory tests in primary care facilities on the
upstream referral system.

Blood transfusion is an important requirement for BemOC, with
a third of direct maternal deaths resulting from haemorrhage. An
effective blood transfusion service is also vital for many activi-
ties in the health service - from major surgery to treatment of
severe anaemia in children. Screening blood for infection was
identified as the most costly processes amongst the critical lab-
oratory services (59% of total costs)’, but an effective screening
system is essential to reduce the risks of transfusion-related
infections due to the high prevalence of blood-borne disease in
Malawi”. Malawi is gradually introducing a national blood
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transfusion service. In districts not yet served by this national
system, blood continues to be provided by patients’ relatives
and screened by the district laboratory. This is an additional bur-
den on households of the sick, who bear the costs of transport-
ing these relatives to a district hospital.

Malaria

Malaria is one of major disease problems for Malawi, having a
higher morbidity and mortality amongst pregnant women and
young children. It is associated with poverty as the poor have
difficulty in accessing diagnosis, treatment and preventative
measures. Presently the majority of malaria diagnosis at primary
and secondary level facilities is based on symptoms and treated
empirically with sulphadoxine-pyrimethamine (SP). This
approach leads to a significant amount of misdiagnosis* and
may promote development of resistance to SP, which could
result in an urgent need to change the treatment of malaria. This
treatment would almost certainly involve more expensive and
toxic treatments requiring a more specific malaria diagnosis.
‘Light microscopy is the “gold-standard” method for detection of
malaria parasites in blood films but is difficult to provide in
peripheral health clinics. This is due to the high investment in
technical expertise, quality monitoring, microscope mainte-
nance and time needed to correctly identify malaria parasites in
blood films". However, malaria rapid diagnostic devices may
offer a solution to bringing an effective diagnosis of malaria to
primary health care”. These devices are quick and simple, using
immunochromographic tests to detect malaria-specific antigens.
However these devices have limitations in sensitivity at
increased temperatures and specify for plasmodia other than
Plasmodium faciparum. As with any test, quality assurance sys-
tems have to be established for these to monitor the performance
of the technology and the operator; the lack of skilled laborato-
ry supervisors are likely to be a limiting factor in making these
tests available at the primary care level.

Tuberculosis

Tuberculosis is another disease where microscopy is the stan-
dard method of diagnosis. The current international recommen-
dation is that all patients (with a few specified exceptions) have
sputum specimens examined for TB bacilli before TB treatment
is considered (see Malawi DOTS strategy and Malawi NTP
Control Manual). Therefore sputum smear microscopy has
been the gateway to TB treatment for most patients in Malawi.
As reliable rapid diagnostic tests for tuberculosis (equivalent to
HIV testing or rapid malaria diagnostic tests) have not yet
reached the market-place, sputum smear microscopy is set to
remain a rate limiting step for poor patients attempting to access
TB services"”. The key issues facing delivery of equitable spu-
tum smear diagnostic services for tuberculosis are:

The number of specimens required to inform decision-making
about treatment. In addition to the conventional considerations
of sensitivity and specificity, there are also related considera-
tions of laboratory workload and speed of delivery of results to
patients.

The speed and reliability of transport of specimens from the
local area to microscopy centres.

Quality assurance of smear microscopy. This includes internal
quality control and linkage to External quality assurance mech-
anisms.

The distribution and availability of microscopy centres in rela-
tion to population density and burden of TB disease.

Taking each of these issues in turn, it is clear that recent work in
Malawi through the EMLS project and the EQUI-TB
Knowledge programme provide useful pointers for the way for-
ward in promoting the development of equitable diagnostic
services for TB.
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The current international recommendation is that each TB sus-
pect should produce three consecutive sputum specimens before
TB disease categorisation can be achieved. There is evidence,
however, that patients drop out of the associated diagnostic
process because it requires repeated visits to diagnostic cen-
tres'™", Early results from operational research suggest that it
may be possible to consider relying on fewer specimens in the
diagnostic process in order to maximise the number of smear
positive patients starting treatment® with the additional advan-
tage of reducing laboratory workload®'.

The issue of chemical digestion of sputa in improving the sensi-
tivity of smear microscopy in low income settings is a topic of
much debate and may have the potential to reduce the number
of specimens required.. However, the most realistic choice to
aid the expansion of TB microscopy closer to the community is
the bleach sedimentation method®. Bleach is a cheap and wide-
ly available chemical and therefore highly suited to resource-
poor areas. Sedimentation requires no additional equipment to
perform, unlike the other widely studied methodologies using
centrifugation Although the bleach sedimentation method may
not significantly increase the sensitivity of TB microscopy it
does have an important intrinsic advantage of disinfection;
reducing the risk of infection once the sample has been
processed. Microscopists have also commented that addition of
bleach renders the smears easier to read. The obvious disadvan-
tage of this method is it renders the sample unsuitable for cul-
ture, but this is rarely an issue in areas where microscopy is the
only diagnostic technique used®, '

In addition to acting as a barrier to patients accessing services,
time delays in transporting sputum specimens may also adverse-
ly affect the sensitivity of tuberculosis microscopy. A study in
Malawi by Banda er al.* examined the effect of prolonged stor-
age on acid-fastness using the ZN stain and found no loss of
positivity after 8 weeks, though 3 samples did dry out. This is
encouraging for a laboratory system with a limited number of
microscopy cenires, as sputa may be produced at the health post
and then transported with no loss of sensitivity. It is worth not-
ing however that the ambient temperatures in this experiment
did not exceed 250C; far lower than highest seasonal tempera-
tures in Malawi, so further work including those temperatures is
needed.

The EMLS programme demonstrated that it is possible to pro-
mote internal quality assurance of TB smear microscopy at the
district level in Malawi®. 1t is important to include the process-
es of transportation and slide preparation in the monitoring.
Through the national tuberculosis programme, this EMLS work
has fed into the development of a network of external quality
control checks for district laboratories using a blinding recheck-
ing method. Additionally, the central reference laboratory
(CRL) is being strengthened to allow drug resistance monitor-
ing to be performed. This is currently being evaluated by the
CRI, linking to an international external quality assurance
schenie.

Hiv

HIV diagnosis is increasingly available in Malawi close to the
community due to the availability of affordable, rapid, point-of-
care diagnostic tests. Rapid testing for HIV has been subject to
a large degree of evaluation and development to allow for the
selection of robust tests suitable for field conditions common to
developing countries. As with rapid malaria diagnostic tests, a
good system of quality assurance must be in place to ensure
accurate results. These HIV tests are limited by an inability to
diagnose HIV infection in the very young and those very recent-
ly infected. Diagnosis of HIV in these groups requires specialist
testing not suitable for primary health care.

Laboratories need to play a key role in the provision of anti-
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retroviral (ARV) therapy for HIV infection. The usual immuno-
logical indicator used in Western countries to assess a patient’s
need for therapy is CD4 counting and HIV RNA Jload. These
carry a significant cost for equipment and reagents, specialised
maintenance and are generally unsuitable for settings with poor
power supply. Malawi, and countries have developed policies
that use clinical staging to assess those suitable for treatment.
This approach may be more equitable than relying on laborato-
ry tests because CD4 counts are not widely available. Other
common laboratory tests may be suitable for assessing a
patient’s need to access ARVs. Both Hb and total lymphocyte
count have been examined for use in combination with clinical
staging. With the high level of anaemia within poorer commu-
nities, Hb may not be a sensitive enough tool to help define a
treatment threshold. Total lymphocyte count appears to corre-
late well with the risk of disease progression both in children®
and adults . This approach may be a suitable compromise
between a full, high cost laboratory dependant programme and
simple clinical staging, but these proxy indicators need evaluat-
ing for feasibility and effectiveness in ‘real-life” settings.

Conclusion

The laboratory has a critical role to play in supporting the deliv-
ery of Malawi’s Essential Health Package, but the resource
requirements of a laboratory service and a lack of understanding
of how they function can be barriers to allocating adequate sup-
port. However without an effective laboratory service patient
diagnosis and care is often compromised, expensive drug treat-
ments are squandered, diagnoses are missed and information
about public health is inaccurate. It is also impossible to meas-
ure the true effectiveness of interventions and to conduct accu-
rate disease surveillance. Malawi provides an example to other
developing countries about how to collect locally relevant evi-
dence about the priorities for laboratory services and to imple-
ment these findings to support the delivery of an essential health
package. Malawi has taken a pragmatic approach to the provi-
sion of laboratory services in the public sector by identifying
and addressing, as simply as possible, the most serious health
problems. This progress must continue to be supported to
improve the equitable delivery of health care in Malawi and to
be able to identify and meet the health challenges of the future.
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