Chapter 4
Pathological Services in Sub-Saharan Africa,
a Barrier to Effective Cancer Care
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Abstract Cancer constitutes a significant public health burden in developing
countries where more than 50% of new cases of cancers occurring worldwide
are seen. In most of these less developed nations, sterling quality pathology
services is either unavailable, or it is often sub-standard in quality. Where
pathology services are available, the role of the pathologist may be poorly
understood, and his services under-utilized. Inadequate pathology services can
lead to a cycle of ineffective healthcare knowledge and practice. This chapter
seeks to give an update on the efforts and the contributions of pathologists
towards the diagnosis and the management of cancers. A detailed review of the
available technical capacity in most countries, including pathologists and histo-
technologists, the infrastructure, and the existing facilities for routine pathol-
ogy tests and for ancillary investigations like immunohistochemistry and
molecular diagnostics is presented. The various challenges mitigating against
the provision of sterling quality pathology services in the region are enumer-
ated. These include shortage of personnel, poor funding, lack of infrastructure,
lack of standard operating procedures, and poor external and internal quality
assurance schemes. Highlighted also are various recommendations for ensuring
accurate and timely histopathology reports in the low income settings in SSA
including the need for local and international collaborations amongst patholo-
gists in order to establish regional training centers and develop clinical and
translational research.
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4.1 Introduction

Cancer has become a major public health problem in developing countries with over
half of the total number of cases seen worldwide occurring in this region. In 2012,
there were 32.6 million people living with cancer with 14.1 million new cases and
8.2 million cancer deaths worldwide. Of the new cases, 57% occurred in the less
developed regions of the world (IARC, GLOBOCAN 2012). In sub-Saharan Africa
(SSA), reasons for the higher cancer mortality include ignorance about risk factors,
late presentation and higher rate of default to follow-up, limited access to care, pov-
erty and the fact that many of the population prefer traditional or religious care to
orthodox medical care.

Pathology, the science at the core of medicine is the bedrock of effective cancer
care because of its role in diagnosis, staging and grading, prognostication and clini-
cal management of patients. Recent advances in molecular pathology have shown it
to be a powerful tool for the screening and early detection of disease. Pathologists
have a central role to play in bringing the understanding of disease and disease
mechanisms to bear on patient management (Robboy et al. 2013). The widespread
availability of pathology services and increased accessibility to such services are
therefore essential to effective cancer care.

In SSA in particular, both the prevalence of cancer and the mortality rates are
high while resources for diagnosis and management are inadequate. In the majority
of countries in SSA, there is extreme shortage of pathology services and where avail-
able, they are often of sub-standard quality (Awadelkarim et al. 2010). The number
of pathologists range from one pathologist per 84,133 people in Mauritius to one per
9,264,500 people in Niger (Yaziji et al. 2008). Countries such as Equatorial Guinea,
Gambia, Guinea, Guinea-Bissau, Lesotho, Liberia and Swaziland have no public
sector pathologist (African Pathologists’ Summit Working Groups 2015). This is not
significantly different from an earlier informal survey carried out by Adesina et al.
(2013); all countries (except South Africa and Botswana) have one pathologist to
500,000 people. This is a far cry compared to the USA where there are approxi-
mately 18,000 actively practicing pathologists (5.7 pathologists per 100,000 popula-
tion), approximately 93% of whom are board certified (Robboy et al. 2013).

Pathology is poorly funded in many of these countries, and the national budget-
ary allocation is lower than the 15% of total which was agreed upon by the Heads
of State of the countries in the African Union in 2001 (World Health Organisation
2011). Ten years after the agreement, only Rwanda and South Africa have met the
target of allocating at least 15% of the annual budget to health.

The WHO Abuja Declaration came into existence in order to improve the health
sector (Nelson et al. 2015). Eight goals were set for the purpose of tracking the
progress made in adhering to the Abuja declaration (Millennium Declaration),
three (3) of which were health-related; to reduce child mortality, to improve mater-
nal mortality and to combat HIV/AIDS, malaria and other diseases. With respect to
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achievement of the Millennium Development Goals (MDG) for health, only 8
(17%) out of 46 countries are on track; the remaining 38 (83%) are off track
(Nelson et al. 2015). As at 2013, most countries in SSA recorded an average total
government expenditure on health as a percentage of the total government expen-
diture in most SSA that is far lower than that recorded by the developed countries
of the world (World Health Organisation 2013, 2014), (Figs. 4.1 and 4.2). This
inadequate health funding has resulted in inadequate human and material resources
for pathology services. Where good clinical services exist, a patient may not
receive appropriate management because the relevant information from pathologi-
cal evaluation of patient specimens is not available (Rambau 2011). Inadequate
pathology services can lead to a cycle of ineffective health-care knowledge and
practice (Adesina et al. 2013).

There is extreme shortage of pathologists in SSA. The tertiary institutions with
accreditation for providing training of specialist pathologists are few, training is
highly variable, training time tends to be short because of the high cost and struc-
tured programs are lacking in many countries (Benediktsson et al. 2007). These
trainees are often eager to leave the countries in SSA for one of the developed
nations of the world. They leave because of a lack of infrastructure to practice, lack
of conducive environment and good working conditions, poor remuneration and
thus become part of the ‘brain drain.’

In Nigeria, only 6% of 3056 practicing specialist physicians are pathologists.
According to the data from the Medical and Dental Council of Nigeria (MDCN),
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Percentage distribution of population and total health expenditures by WHO regions, 2014
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Fig. 4.2 Healthcare spending as percentage of total government expenditure

only 182 of 380 pathologists (58%) are practicing in Nigeria, the remaining 52% are
lost to brain drain. When medical graduates or fellows travel for additional training
in foreign countries, the difficulties with applying the new skills acquired to their
practice on their return to the home country may encourage them to stay back in the
developed nations where they acquired these skills. The pathologist’s role is not
properly understood and this lack of recognition for pathology is not only seen
among the general public but also among clinical colleagues, administrators and
politicians who are at the forefront of developing policies for health in the various
countries.

This deplorable situation of poor pathology services in SSA represents deteriora-
tion from the high standards that were in existence in many institutions in the early
1950s to the 1970s, during which period pathology services were comparable to the
developed world (Adeyi 2011). Burkitt lymphoma, for example, was first described
by Denis Burkitt, an Irish Surgeon based in Africa. Subsequent research on the
pathogenesis of this disease was conducted on the Raji cell line produced from a
health facility in Africa (Burkitt 1958).

The challenges to the provision of pathological services in SSA are enormous.
They are not limited to poor funding and shortage of personnel alone; they also
include inadequate infrastructure, laboratory facilities and equipment, facilities for
data management and processing etc. Standard operating procedures, external and
internal quality assurance schemes, facilities for shipping of specimens to reference
pathology centres are important militating factors (Fitzgibbon and Wallis 2014).
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There have been several efforts at addressing the myriad of problems confronting
pathology practice in SSA particularly as it relates to cancer diagnosis and manage-
ment. In 2013, the African Pathologists Summit under the auspices of African
Organization for Research & Training in Cancer (AORTIC) in collaboration with
several other organizations within and outside of Africa, held a meeting in Dakar,
Senegal, with the main objective of identifying the constraints to pathology services
and to find the avenues to addressing these constraints. It was noted that there is
significant lack of professional and technical personnel, inadequate infrastructure,
limited training opportunities, poor funding of pathology services and these have
significant impact on patient care. Recommendations (discussed below) for urgent
action were made in order to tackle these challenges (African Pathologists’ Summit
Working Group 2015).

At the African Pathologists Summit, it was agreed that pathologists in SSA must
come together to leverage upon the available resources by encouraging local and
international collaborations for pathology. A consensus was reached to use specific
strategies in tackling the issues affecting pathology practice in SSA including the
improvement of diagnostic service, the establishment of regional training centers
and the development of clinical and translational research that will provide informa-
tion critical for policy making decisions.

The major pathology services provided in most SSA for cancer diagnosis and
management are: surgical pathology and histochemistry, cytopathology (both gyn-
aecological and non-gynaecological). Only a few centres have facilities for provid-
ing frozen sections, histochemistry, immunohistochemistry, and molecular
pathology on a routine basis.

4.2 Pathology Tissue Handling and the Challenges Faced
in the Various Sub-sections

4.2.1 Histopathology/Surgical Samples

In SSA, this diagnostic procedure serves the purpose of providing a diagnosis, stag-
ing and grading and guiding clinical management including surgery, chemotherapy
or radiotherapy. The use of the appropriate fixative for the preservation of tissues
obtained at surgery as well as the cold ischaemia time is of importance as is the
duration of fixation. The sample should be immersed in preservative as soon as it is
removed, and not at the end of the surgical procedure. A container that is large
enough to contain the sample as well as a volume of preservative that is at least 10
times the volume of the sample should be used. In breast cancer, the ratio of tissue/
fixative of 1:20 was recommended and the sample must be placed in fixative within
1 h of removal. For breast specimens, the sample must remain in the fixative for no
more than 8 h (Yaziji et al. 2008). Improper fixation and long cold ischaemia time
have negative effects on the preservation of DNA.
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The most commonly used fixative is 10% buffered formal saline (formalin)
which is suitable for all tissues, it is cheap and easy to prepare. Paraffin-embedded
tissue processing and staining using routine haematoxylin and eosin stains is
provided by the pathology laboratories in most centres in SSA. Proper tissue pro-
cessing can be done with manual, semi-automated or fully automated tissue pro-
cessors. Manual tissue processing is the most prevalent in SSA due to a lack of
availability of the tissue processing machine. This may result in the tissue becom-
ing overly processed (‘fried’ or ‘cooked’ tissue). Sometimes poor quality paraffin
wax is supplied for use at the laboratory since, in many countries; the procurement
of laboratory consumables is done by non-technical personnel. This issue is fur-
ther compounded by poor storage facilities of these consumables due to erratic
power supply. Inappropriate tissue processing and poor facilities for storage and
archival of tissue blocks and histopathology slides constitute major obstacles to
conducting cancer research in many parts of SSA. In a molecular study investigat-
ing the incidence of K-RAS and BRAF mutations among patients with colorectal
cancers in Nigeria, a high failure rate of 112 of the 200 cases (56%) of pyrose-
quencing was recorded and this was attributed to poor fixation of the tissues
(Abdulkareem et al. 2012).

Pathology services in most parts of SSA are concentrated in major cities and
therefore transportation of samples to these centers from remote areas remains a
challenge, with these services being largely inaccessible to the rural areas. Poor
road networks and difficulties with finding the funds to pay for transportation con-
tribute to this problem. Where these samples are sent to the laboratories with pathol-
ogists, the Turn Around Time (TAT) is prolonged by the delay between obtaining
the specimen and depositing it at the laboratory, the time lag being that required for
transportation. Nelson et al. reported that the case loads of surgical samples pro-
cessed each year ranged from less than 100 in Burundi to >20,000 in Nigeria, Kenya
and >40,000 per year in South Africa while TAT ranged from 1-3 days to as long as
21-28 days in some countries (African Pathologists’ Working Groups 2015). They
reported that there is statistically significant correlation between the number of
pathologists and histotechnologists and the case load but TAT was inversely corre-
lated and not significant.

In order to standardize practice, The AORTIC Pathology Summit has therefore
recommended step-by-step process of tissue handling from specimen acquisition,
processing to final reporting as shown in the Table 4.1 below (Fitzgibbon and
Wallis 2014).

It is hoped that, whether the budgetary allocation to pathology increases or
not, the use of the above protocol would achieve the following: (1) It would
reduce the TAT to 3 days (or less) for small biopsies and 5 days (or less) for large
samples; with an emphasis being placed on excellent technical and diagnostic
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Table 4.1 Step-by-step-tissue handing for surgical histopathology (Modified from the African

Pathologists Summit 2015)

Specimen collection, labelling,
consultation request

Specimen processing

Reporting

Standard operating procedure for
collection, identification and fixation

All specimen should be
grossed and processed on
the day of arrival except if
not fixed

Synoptic reporting with
paper template or use of
software

Standardized requisition form should
have among others patient
identification, specimen source,
anatomic markings, clinician contact
information

Grossing station would be
well ventilated and have a
digital camera

Distribute reports
promptly as appropriate

10% buffered formalin should be
supplied by the pathology department
If preservation quality is unknown,
fixative should be changed in the
laboratory

Sample should be transported to the
laboratory by hospital personnel, not
patient relative

Automatic processor with
manual backup

Reports to be available
for tumour boards and
cancer registry

Logbook should be kept with
information such as patient
identification, clinical information, time
of registration for each step of the
processing

Minimum equipment:
Embedding station, water
bath and microtome with
back up

accuracy, (2) It would help develop useful collaboration between clinicians and
pathologists with the establishment of Tumour Boards; (3) It would help define
minimum standards for tissue processing to ensure good quality reports are pro-

vided in a timely manner.

4.2.2 Frozen Sections

This technique is used for rapid diagnosis from fresh surgical samples. In cancer man-
agement, it is also used for quick diagnosis for the presence of diagnostic material in
tissues and the examination of tumour margins to guide surgical resections. This ser-
vice is not provided in many laboratories in SSA. in some laboratories in Nigeria where
the cryostat is available, it is non-functional, either because the scientist cannot operate
or due to lack of the necessary parts or technical support for maintenance and repair.
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4.2.3 Cytopathology

Cytopathology in the form of Fine Needle Aspiration Cytology (FNAC) and
gynaecological cytopathology (Pap smear) which are commonly available in
most pathology laboratories in SSA. FNAC is a safe, non-invasive, simple, con-
venient, rapid diagnostic procedure used to investigate superficial masses and
lumps. In many centers, the sample is taken either by the pathologist or surgeon
and in some advanced centers trained radiologist do it under ultrasound or CT
Scan guidance. Some centers run FNAC clinics in pathology departments and
are able to make results available promptly within 30 min. FNAC is commonly
used for breast masses, neck masses such as lymph node and thyroid, other soft
tissue and bone tumours as well as cases of suspected hepatic neoplasm. In one
study aimed to determine the accuracy of this technique in the diagnosis of
peripheral lymph node enlargement, the overall sensitivity of 79.6%, specificity
of 95.9%, positive predictive value of 79.6% and negative predictive value of
95.5% (Akinde et al. 2011). In patients with chronic liver disease suspected to
have hepatocellular carcinoma where needle core biopsy is contraindicated,
ultrasound guided FNAC provides a safe method of approach and there are no
major attendant complications (Mrzljak et al. 2010).

Gynaecologic cytopathology is routinely available in most centers to screen for
presence of cervical intraepithelial (CIN) lesions. However, there is no organized
screening program in most countries but opportunistic screening exists in several
tertiary and secondary health facilities. Liquid based cytology is preferred to the
conventional method but is not available in many centers in SSA. In few centers
where available, irregular supply of the consumables make them abandon the
method. Sample collection is done with the use of Ayre’s wooden spatula or endo-
cervical brush. The brush is preferred because it is able to collect cells from the
transformation zone and easier to make thin smear on the slide. Smear is best taken
mid-cycle for pre-menopausal women (when the cells show optimal cytological
details) and any time for menopausal women. Slide fixation is done using 95% etha-
nol or 80% isopropanol for 15-20 min after which the slide can be removed and
transported to the laboratory for staining. When Liquid-based method is used, the
commercially prepared bottles containing preservative are usually provided by the
laboratory.

Human papilloma virus (HPV) DNA testing is only available in few centers. This
when combined with Pap smear increases the sensitivity. In some cases triple-
combined testing (Pap smear cytology, HPV DNA testing and cervicography)
improved the high false negativity of cervical cytology and may be an effective tool
in uterine cervical cancer screening (Kim et al. 2013). This may be cost effective in
SSA where resources are limited and follow up is not feasible.

Cytology of fluid/aspirates-are also carried out in SSA to exclude or make
diagnosis of cancer. Sample collection is however essential to making meaningful
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diagnosis. Sample should be collected in universal bottle (it does not have to be
sterile bottle except if culture is required). It should be collected fresh during the
day and taken to the laboratory immediately for processing. No preservative is
needed; if there is any need to keep sample overnight, it should be kept in the
refrigerator.

4.2.4 Immunohistochemistry and Molecular Diagnostics

It is useful for diagnostic, prognostic and therapeutic purposes. It plays important
roles in determining the origin of unknown primary tumours, detecting micro-
metastasis, detect micro-organisms and provide prognostic information for treat-
ment of cancer. In developed centers, the technique is used routinely in surgical
pathology practice with the traditional heamatoxylin and eosin stained histological
sections. In the survey by Nelson et al. (2015), 16 (53%) of 30 SSA countries have
IHC facilities and molecular diagnostics were available in only two (11%) of 18
countries. South Africa is the only country where both facilities are accessible rou-
tinely (African Pathologists’ Summit Working Groups 2015).

The role of the pathologist has evolved to providing specific information
regarding tumour classification, prognosis and therapy. The latter requires IHC or
molecular diagnostics. In breast cancer patients, hormone receptors, oestrogen
(ER) and progesterone (PR) profiling is necessary for treatment planning as hor-
mone receptor negative tumours do not respond hormone treatment. Likewise,
human epidermal growth factor receptor 2 (HER2) test should be done routinely
before treatment decisions are made. HER2 positive breast cancer respond to
trastuzumab (Herceptin) a monoclonal antibody that interferes with HER?2 recep-
tor. Lack of this facility results in delay in initiating treatment as tissue blocks
have to be sent abroad for IHC.

In aclinical trial of Nigerian patients with gastrointestinal stromal tumour (GIST)
who had their c-Kit (encodes for a receptor tyrosine kinase protein) gene status
tested benefitted from free treatment from a clinical trial of the drug Imatinib mesyl-
ate, a tyrosine-kinase inhibitor. Twenty two (81%) of twenty seven patients had
Imatinib as the primary therapy with overall survival rate of 71.9% at 2 years
(Durosinmi et al. 2013). IHC service in the few centers where available, is fraught
with numerous challenges ranging from bureaucracy associated with supply of
reagents and consumables, improper storage due to power outage to, quality assur-
ance and quality control issues among others.

Infections such as human papillomavirus, helicobacter pylori, hepatitis B and C
viruses and Epstein Barr virus are responsible for about one quarter of cancers in
developing countries. Molecular diagnostics can utilize the pathogen genome as a
tumour marker to promoting diagnosis, monitoring, and targeted therapy (Gulley
and Morgan 2014). Development in this area promises to address the gaps in health
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care through rapid, user friendly and cost effective devices reflecting clinical priori-
ties in resource poor areas (Gulley and Morgan 2014).

4.3 Cancer Registries

The knowledge about cancer incidence and mortality is gained through properly
organized cancer registries which is supposed to be population based backed by
adequate pathology services. Data from SSA are not representative of the actual
burden because most tumour registries in these countries do not meet the required
standard. Some institutions such as University College Hospital, Ibadan was the
first to be established in Nigeria and Uganda Cancer registry contributed data for
the publication of Cancer in five continents by International agency on cancer
research. Underfunding of these registries has adversely affected their perfor-
mance. There is the need to improve on the standard of the existing cancer regis-
tries in SSA to give accurate information and data because this is crucial for
planning, implementation and evaluation of cancer control programs (Stefan
et al. 2015).

4.4 Autopsy Services

Autopsies are not widely practiced in developing countries because of cultural bar-
riers, lack of facilities and trained personnel (Adesina et al. 2013). The rates have
declined significantly in SSA in the last decade. In cancer patients in whom diagno-
sis was made prior to death, relatives, and sometimes attending health workers do
not appreciate the need for autopsy in such patients. In most SSA, inadequate tech-
nical manpower and infrastructure as well as quality of cancer data systems all
contribute to inaccurate data on cancer burden.

4.5 Conclusion

The prevalence of cancer and the mortality rates in SSA are high while pathology
services are inadequate. This inadequate provision of pathological services in
SSA constitutes a major barrier to effective cancer care. The shortage of pathol-
ogy personnel, inadequate infrastructure and other necessary facilities are the
result of poor national budgetary to health services in general and also the poor
understanding of the role of pathology in cancer care. Despite all the challenges
however, there is need for pathologists in SSA to come together to leverage upon
the available resources and encourage local and international collaborations for
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pathology. In order for pathology in SSA to play its pivotal role in effective cancer
care, the recommendation of the AORTIC Pathology Summit to use specific strat-
egies to improve diagnostic service, establish regional training centers and develop
clinical and translational research should be adopted and implemented by all
concerned.
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