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African breast cancer patients benefit less from classical pathology services owing to the complex
molecular and clinicopathological nature of the disease, poor quality of laboratory supplies, and
shortage of experts in the field. This review presents evidence and confirms the need for improving
anatomic pathology services in Africa. Peer-reviewed international journal articles available in
Medline, Scopus, PubMed, and Google scholars, describing the status of pathology services in
Africa, were included. Besides the late presentation of patients, anatomic pathology laboratories are
accountable for the escalated mortality of breast cancer patients in several parts of Africa.
Conversely, molecular diversity and biological heterogeneity of breast cancers, which disprove the
one-size—fits—all therapeutic approach, have been reported from different parts of the continent.
Irrespective of the geographical background, the choice of therapeutic options and predicting
disease outcome depends on the right identification of the molecular signature of the cancer type. In
conclusion, we propose that upgrading and integrating anatomic pathology with molecular diagnostic
pathology is essential in order to provide better diagnostic results that will profoundly impact curbing
mortality from breast cancers.

Copyright © 2023 The Korean Society for Clinical Laboratory Science.

INTRODUCTION

Pathology is a gold standard for detecting and treating
all types of cancers, including breast cancers [1]. On the
other hand, deprived pathology service imposes negative
impacts on the patient satisfaction, clinician confidence
and disease outcomes. For instance, inadequate pathology
services result in ineffective therapeutic approaches due
to delayed or inaccurate diagnoses, which in turn affect
patient outcome directly and lead to erroneous estimates

of cancer prevalence in the general population [1, 2I.

Corresponding author: Wajana Lako LABISSO

Department of Pathology, School of Medicine, Addis Ababa University, Addis Ababa
8096, Ethiopia

E-mail: wajana.lako@aau.edu.et

ORCID: https://orcid.org/0000-0003-0687-3745

pISSN 1738-3544 elSSN 2288-1662

This, in turn, results in an impaired capacity in health
care systems and policy-makers to plan for resource
mobilization for fighting cancer [3, 4]. The fact is that
pathology needs a very complex laboratory set ups with
well-trained technicians and pathologists, the latter
playing crucial role in defining the given patient
sample. To this end, the capacity of a pathologist to
identify a given tumor depends on the quality of
facilities in the lab and skills of the expert her/himself.
In this regard, most of high-income countries (HICs)
have high caliber pathologists with sub-specialty and
well-established advanced pathology laboratories that
are equipped with the state-of-art laboratory techno-
logies [5, 6]. As a result, they have good pathology

services and standard cancer patient care systems, which
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partly contributed to significantly decreased mortality
and increased quality of life of cancer patients [7, 8]. In
contrast, the scarcity of a skilled pathology workforce
and poorly equipped pathology laboratories resulted in
limited access and underprivileged quality of cancer
diagnosis and treatment in Africa [2, 3]. The existing
pathology services in most African countries exclusively
rely on the error-prone morphologic investigation of
the patient specimen [3, 4]. Coupled with late presentation
of the patient, limited skills of the expert and impaired
anatomic pathology laboratory are accountable for the
escalated mortality of cancer patients in many parts of
Africa [2-4].

To improve the diagnostic and therapeutic decisions
of cancer patients in many HICs anatomic pathology is
supported by the cutting-edge diagnostic molecular
and imaging technologies. The application of molecular
biology techniques enabled these countries to introduce
personalized and targeted breast cancer therapies [8, 9.
In similar fashion, the accuracy of diagnostic pathology
can be improved by coupling morphological investi-
gation with advanced molecular diagnostic modalities
in order to save the lives of many citizens in Africa. The
application of molecular diagnostic methods can also
increase the confidence of the pathologists and
oncologists in diagnostic and therapeutic decisions of
the breast cancer patients. By doing so, it can improve
the prognosis of the patient and make life easy for the
pathologist and the treating clinician. Thus, this narrative
review assesses the status of anatomic pathology in
Sub-Sahara Africa and discloses the urgent need of
molecular pathology for appropriate diagnosis and
treatment of breast cancer patients. It addresses also
the general need for molecular pathology for breast

cancer prevention and management in Africa.

MAIN ISSUE

Studies included in this review were those published
between January 2000 and July 2019. All articles written

in English language, published in peer reviewed inter-
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national journals and describing about the status of
pathology services in Africa and the role of molecular
biology in detection, monitoring, therapeutic applications
and prognostic predictions of breast cancer were
explored extensively. In addition, other documents
from internationally acknowledged organization such
as the World Health Organization or on websites run by
credible organizations available in Medline, Scopus,
PubMed and Google scholars were included in this
review. Charts and tables were generated based on the
data from previously published studies. Finally, conclu-
sions and recommendations are formulated based on
the literatures reviewed. The selection of breast cancer
was based on the fact that it is one of the most prevalent
cancer types with high mortality rate in Africa. In
addition, breast cancer is heterogeneous at biological
and molecular level and there is marked racial variation
in prevalence, aggressiveness and genetic profile of the
disease. In addition, it is one of the most preventable
cancers provided that accurate detection and effective

treatments are available in the settings.

1. The Pathos of Pathology Services in Sub—Saharan Africa

Pathology is a complex discipline including several
other streams such as histology, cytology, hematology,
microbiology, chemical pathology, immunology, and
molecular pathology, all of which are critically important
in managing and controlling cancer successfully [10]. An
accurate and timely diagnosis of cancer has multiples of
benefits for the patient and the treating clinicians. With
regard to the patient, it decreases the chance of being
exposed for the wrong treatment decisions, which will
expose the patient for unintended health risks. For
instance, false positive reports (over-diagnosis) can
lead into unnecessary over-treatments that might result
in serious health problems. False negative reports
(under-diagnosis) also can result in delayed detection
of cancer, where the patient will be presented with
advanced stage of the disease later [3, 11]. Thus,
accurate detection of cancer is critical for the right and

timely treatment decision and clearly has significant



implications in patient follow-up and determining the
prognosis of the disease. Furthermore, diagnostic
pathology plays pivotal roles in screening for cancer,
assessing margins in tumor excision specimens and
determining predictive tumor markers [1, 12]. Thus,
standard pathology services make life easier for the
treating clinicians apart from helping the patient get
best benefits from the existing treatment modalities.
Despite the aforementioned facts the status of
pathology service in most African countries is disappo-
inting [2, 3]. Good number of literatures indicate that

pathology services in this continent are struggling with
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ill-equipped facilities, limited and deprived skilled
man-power, and lack of attention by the public authorities
[13, 14]. In addition, the number of pathology centers is
extremely limited in many parts of Africa. The number
of pathologists in some African countries is also
disproportionally low compared to Western countries
(Figure 1) [15]. The technical skills of pathologists are
also limited, which in turn leads to lack of confidence of
the experts on oneself and the society on the experts as
well [2, 3, 11, 15].

Poor quality supplies and shortage of consumables

also result in unnecessarily longer turnaround times,

Talde 1. Resuhs of Alvican Fatldogy Cemers Swwey by Country. Providerns aend Gervioes
Providers (Mo} Serdoes
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Figure 1. Comprehensive view of the status of pathology in Africa. Adapted from the article of Nelson et al. (J Clin Oncol. 2016;34:20-26)

with original copyright holder's permission [15].
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which in turn lead to patient dissatisfaction. Poorly
skilled laboratory technologists coupled with low
quality reagents lead into under-quality stained slides,
which could be one of the reasons for false results in
many parts of Africa [2, 3, 15]. Superficially to cover
these problems, some African countries are inclining
the balance of resources toward treatment intense efforts
rather than investing in providing accurate diagnosis-
advanced pathology services [16, 17]. However, the fact
is that social, financial and psychological gain from
accurate and timely diagnosis is more comfortable and
worth than the initial expenditures in establishing good
pathology services.

In many African countries, there is lack of under-
standing and appreciation of the role of pathologists by
other authorities, non-pathologist health professionals
and the general population [18-21]. For instance, a
study conducted in Ghana indicated that nonmedical
professionals and other health workers are obscure of
the importance of activities of the pathologist. As a
result, significantly fewer pathologists have specialized
in the field in the last decades [18]. New medical
graduates in Africa are not willing to join pathology
specialty program because they think that pathology is
considered only as a forensic specialty and economically
unsatisfactory for career development [20]. Consequently,
for example, a comprehensive survey conducted by
American Society of Clinical Pathology in between
2011 and 2013 indicated that a pathologist is for more
than 500,000 people in some Sub-Saharan Africa
whereas an equivalent expert is for 15,000 to 20,000
people in the United States and United Kingdom [15].
This is striking disparity indicating low attention given
to the prevention and control of cancer in the African
continent. The same survey further revealed that some
African countries regretfully lack pathologists and

pathology services completely (Figure 1) [15].
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2. The Burden and Molecular Characteristics of Breast
Cancer: Evidences for the Need for Molecular Pathology
in Africa

In this review, the burden of cancer in general and
breast cancer in particular has been investigated very
briefly. Recent reports indicated that cancer accounts
for an estimated 9.6 million deaths in 2018, from which
nearly 70% occur in low- and middle-income countries
(LMICs). In Africa, cancer is one of the most commonly
evolving public health challenges affecting millions per
year [8, 22]. Cancer causing infections such as Hepatitis
B and C viruses, Helicobacter pylori and Human
papilloma virus, are accountable for up to one-fourth
of cancer cases in LMICs, including Sub-Saharan Africa.
Whereas mortality from cancer is alarmingly increasing
in LMIC, it is significantly declining in HICs [22, 23]. The
secret of substantial decline in cancer mortality in these
countries is partly attributed to the applications of
molecular techniques for diagnostics and treatments
(particularly targeted and personalize therapy), in addition
to the well-established public awareness and screening
programs [23]. Late-stage presentation, inaccessible
health facilities, poor diagnostic modalities and hardly
available treatment options are common contributors
for the disproportionately high mortality rate of cancer
in Africa [2, 3].

Breast cancer is the most common types of cancer
in women in the globe and in Sub-Saharan Africa [22,
23]. Morbidity and mortality from breast cancer is
alarmingly increasing in low income countries, including
Africa (Figure 2). The evolution of advanced diagnostic
and treatment modalities that apply the state-of-art
molecular and imaging technologies played great role
in the declined mortality from breast cancer in HICs
[24, 25]. The emerging role of molecular biology can be
appreciated with the realization that breast cancer is
not a single disease, and subgroups of breast cancer
with different clinical outcomes can be clearly
identified with molecular technologies [26]. More

detailed molecular studies have revealed that even



A patient suspected for breast cancer based on clinical assessment
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Imaging: Diagnostic Pathology: Grading, staging, LN
imaging (Mammography, involvement and surgical margin
Ultrasound, MRI) if clinical assessment if mass is detected.

history and age suggests to

do so.
Confirmed breast cancer cases; But which breast cancer subtype?

v

Molecular characterization of breast cancer cases with IHC, ISH or
PCR techniques

e PR and ER status analysis
e HER-2/neu status analysis
e Genetic signature of breast cancer analysis: TNBC, BLBC,

Claudin low *

Appropriate treatment initiation, prognostic prediction

Figure 2. Overview of comprehensive and evidence—based breast
cancer diagnosis.

Abbreviations: MRI, magnetic resonance imaging; LN, lymph node;
IHC, immunohistochemistry; ISH, in situ hybridization; PCR, polymerase
chain reaction; PR, progesterone; ER, estrogen; HER-2, human
epidermal growth factor receptor 2; TNBC, triple negative breast
cancer; BLBC, basal like breast cancer.

morphologically similar sub-types of breast cancer can
display molecular heterogeneity [27, 28]. In this regard,
the 2013 St. Galen consensus conference made use of
the application of immunohistochemistry and other
molecular techniques for determining the surrogate defi
nitions of intrinsic subtypes of breast cancer [29].
Accordingly, there are four intrinsic subtypes of breast
cancer. These are (a) Luminal A, (b) Luminal B, (¢
human epidermal growth factor receptor 2 (HER2) and (d)
Basal-like intrinsic subtypes of breast cancers. Further
detailed molecular investigation of breast cancer
revealed several additional subgroups of breast cancers
[30-36]. The intrinsic molecular subtypes of breast cancer,
their prognostic and pathological features, corresponding
molecular diagnosis, and treatment options are briefly
elaborated in Table 1 [12, 37-43].

The critical importance of uncovering the molecular
subtypes of breast cancer in such a way is that the
treatment approaches and the clinical outcomes for all

of these sub-groups vary accordingly [32-34]. Fore
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instances, molecular investigation indicated that the
receptor positives and triple negatives have good
prognosis and aggressive nature, respectively [31]. Thus,
the therapeutic approach for such heterogeneous
groups of breast cancer is determined by the molecular
characteristics of the respective breast cancer subtypes
[7, 35, 36, 44]. No matter there exists well-established
anatomic pathology laboratory and how skilled the
anatomic pathologist performing the diagnosis, it is
impossible to determine the molecular subtypes of
breast cancer without the application of molecular
techniques. The complex nature of molecular profile of
breast cancer can only be revealed with the application
of molecular techniques. Furthermore, advanced breast
cancer diagnosis should apply molecular techniques in
combination with histopathology and imaging modalities,
and investigate the genetic signature of every breast
cancer before initiating corresponding treatment. This
is because of the fact that molecular biology has
opened new avenues for treatment of breast cancer
through the identification of signaling molecules that
are important in the proliferation and survival of the
neoplastic cells [36, 45.

Recent reports by European Society for Medical
Oncology Committee indicated that the treatment of
breast cancer has been shifted from the conventional
approach of “one-size-fits-all” to one of personalized
treatment tailored to the specific characteristics of the
tumor [46]. There has been a significant progress in the
understanding of molecular events and critical molecular
pathways involved in breast cancer development. This
has led to the identification of novel diagnostic targets
and development of effective anticancer therapies
known as targeted therapy [47, 48]. Targeted therapy
has high specificity for the molecules involved in key
molecular signatures that are accountable for tumor
phenotype such as cell growth, survival, migration,
invasion, metastasis, apoptosis, cell-cycle progression,
and angiogenesis [49]. Some of the targeted therapeutic
agents that have been approved for breast cancer

treatment include trastuzumab [36, 37] and lapatinib-

www.kjcls.org



126 Wajana Lako LABISSO. Molecular Pathology in Sub-Sahara

‘osesowAjod asoqu 4Qy Alod ‘dyvd ‘eseuny auisolAl 1oidedal UN-0 ‘1010B) YmnolB [Bllayiopus Jejnosea ‘4H3A ‘Joydedal Joloe) ymolb |ewlspide ‘Y493 ‘uielold Aujgndeosns | odAy Jaoued
1sealq ‘|\yDYg :edued 1seaiq oIl [eseq ‘DgTg ‘Jeoued isealq aAlebeu o|dul ‘DGNL ‘UONeZIPUGAY NUS Ul 80UsdsaloNn|) ‘HS|4 uonoeas uleyd aselswAjod uonduosuel) 8slonal ‘YodlyY ‘uoneziplgAy
nUs Ul ‘HS| eydje uungns onAjeleo eseun-¢ aleydsoydsiq-G'y—|ousouliApineydsoyd ‘syDeM|d (€G uteloid Jownl ‘€Gdq ] ‘lUBINW ‘INW ‘uilesay0lAo ‘YD ¢/ uldloud punog Jordsoal Jojoel yimolb ‘/gyo
AISIWUBYO0ISIYOUNUIWI “DH| ‘Y 9SBUD| BIOINE ‘WYY ‘UleIaN0IAD YD ‘annebsu ‘BoN /9ol ‘/9-Iy ‘g-ioidadal Jojoe) Ymmoif [ewuspide uewny ‘gygH ‘eucselseboid ‘Yd ‘ueboiise ‘Y3 :suoleinaiqqy

Hodly Ge uubalul 91 80USLINJBI [BO0] MO| B
SIONQIYUI-dHVd ‘Ae.11e0.OIN ‘uleype)-3 pue /‘p'Euipneio moT UM PaJeloosse 1y [eulun|
Iy ‘Ov ‘LE ‘zl  :Adeseyrowsy) ‘HSI “OHI ‘unuewin ybiH :Aujigeisur olwousb moT  ejgeliep  moj/BeN  moj/BeN  MO|/BBN  UBYL [BAIANS [[RIBAO BSION\ vi~L MO|-UIpne|)
apelb |eoibojoisiy ybiy
pue seseisejoW JueISIp
Seuexe| pue HodlY LIDTIND ‘9/aMD JO oussald ‘ewooNo
sauljoAorIyIUY ‘AeLIRO.DIN aAlsod uy-0 ‘4HIA‘Y4DT /91y YbIH [EQIUID pue sisouboud
or-LE :Adesayloway) HSI OHI WOSMIdINW “EGd1INW “LyDyginw ybiH ubiH moy/BaN  mo|/BaN  mol/BaN  Jood Lim siown) aaisseibby Gl ofl|-|eseg
payouus-g43H pue
S|eulwN| uey) aAIssalbbe
40414 9/G3D annebeN ‘gGd1InuW ‘Lyodginw alow pue 5g1g
w-0ov ‘LS Adesaylowsy) ‘HS| 40 DH| ybiH :Aupgeisur olwoust pesesiou| ybiy  moj/BeN  mo|/BeN  moj/BsN ueyy snousboisiay aiojn 0Z~Gl DaNL
HSI4
S0IX0}0}A0 ‘Hod1Y VOEdId ‘€Gd1 W YbiH Jese} smolb “sjeuilun|
eV 'OF '6€ 'TL  PUB ZTYIH-AUY  HS| JO DHI ‘GO MOT ‘£gyD YBIH ‘9/GND Mol Jo BaN ybiH ybiy moj/BaN  moj/BaN  uloq ueyy sisouboid 8SIO\\  0E~(0Z  PBYOUUS Z-JaH
Adesayy
2IX0101A0 IO v [euiwn|
pue zyaH-huy ueyl Appinb aiow moib
Ov '6€ ‘LE Tl ‘sunoopuy OHI WIYNY YOIH :9/GND Mo Jo BaN YOIH  s|geuep  [BWION  8ARISOd 0} pus} ‘sisoufiold 8sIopy 0¢ g [euiwnT
ymolb mojs
oF ‘6€ ‘LE ‘z| Adessyy suLoopul DJHI 81/8)D Sod :9/GMD Mo| Jo BeN  |ewloN Mmo|/BapN ybiy ybiH4 pue spesd mo| ‘sisouboud 1seg ov Vv [eulwn]
0,
suondo sisoubelp suisjoid/ssusb Aey JeyiQ 19-1Y Z43H Yd | SOI1S8]10BIBYD Lmocmﬁo@wmmb sadAigns
ERlVEIETEENY |eo1bojoyred-ooiuljo Jejnosjow
onnadesay | lejnos|ojn pajeloosse
pue sisouBoid olsuLu|

uolsseudxs sulsjoid/ssusb pelos|ss JO suislled JO uoruodold

Jaoued jsealq jo sadAigns olsuliiul Jo suoiugep eyefoung *| e|gel

www.kjcls.org



directed against HER2 [37], and bevacizumab-directed
against vascular endothelial growth factor, cetuximab for
epidermal growth factor receptor inhibition [48]. This is
owing to the reality that every breast cancer is unique in
characteristics even though it is evolved from similar
cells in the same breast tissue. Generally, without the
application of molecular techniques, it is not possible
to talk about personalized or targeted therapy [38, 501.
As a result, breast cancer patients from advanced
countries benefited more from the growing fields of
molecular oncology [44] whereas African breast cancer
care is unfairly limited to morphological diagnosis and
generalized treatments [15, 38]. Similarly, the introduc-
tion of molecular technology is urgently needed in
African countries in order to fairly benefit from the
globally exiting advanced oncology services. However,
apart from scarcely available radiotherapy centers
[15, 38, the treatment approaches for breast cancer in
many African countries is almost completely conven

tional-a wholistic approach with a principle of

Breast
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“one-size fits all” and patients usually do not benefit
from the evolving technologies of molecular biology

(51, 521.

3. Uncertainty of Conventional Breast Cancer
Diagnosis: Why Molecular Techniques?

The conventional method of breast cancer detec-
tion relies on morphological investigations of tissue
changes by an expert pathologist. Breast tissue can be
acquired by fine needle aspiration or surgical resec-
tion by the trained expert. The biopsy should go
through a serious of complex technical procedures
and a slide gets ready for a pathologist to be observed
under microscope and interpreted for further decision
by the clinician (Figure 3) [8].

However, literature review on the status of laboratory
medicine in Africa showed extremely elevated level of
subjectivity in interpretation of the results owing partly
to the poor quality of the reagents used for processing

the materials, the quality of the tissue obtained, the

Figure 3. Bar chart of region—specific
incidence and mortality age—standardized
rates for cancers of the female breast
in 2018. Rates are shown in descending
order of the world (W) age-standardized
rate, and the highest national age—stan—

Age-standardized (W) rate per 100,000, famale

Incidance _ Martality

dardized rates for incidence and mortality
are superimposed. Adapted from the
article of Bray et al. (CA Cancer J Clin.
2018;68:394-424) with original copyright
holder's permission [8].

40 80 120

www.kjcls.org



128 Wajana Lako LABISSO. Molecular Pathology in Sub-Sahara

potential errors in the tissue processing steps and the
technical skill of the Histotechnologist and pathologist
[12]. In some instances, there are unavoidable serious
errors observed in pathological diagnosis of the patient
samples, even in advanced settings that own latest
pathology services [12, 51]. This type of diagnostic
subjectivity and the rate of errors can be substantially
minimized by the application of molecular technology.
Data concerning the error rate of pathological reports
in Africa are not available in the literature. This might
be due to lack of commitment by the public authorities
and professionals, absence of health insurance inquiry
and poor awareness of the patients. Besides, cancer
misdiagnosis lawsuits are not filed when the clinicians
fail to order timely screenings, use outdated tools and
procedures, or simply fail to diagnose. However, based
on the current status of pathology services in the
continent, it is possible to speculate the existence of
high rate of cancer misdiagnosis. In addition to
financial and psychological costs, a failure to diagnose
cancer timely can delay potentially life-saving treatments
and lead to premature death, along with painful and
debilitating side effects [12, 39, 52].

Detections of molecular alteration provide a genetic
signature for the presence of certain tumor subtypes
and the indication for drugs targeting the specific
abnormal molecular functions [29, 40, 44]. Currently, it
is possible to phenotype and genotype different tumor
subtypes to increase the precision and reproducibility
of cancer diagnosis. Research findings also showed that
clinically confirmed use of molecular biomarkers aid
detecting small numbers of malignant cells in cytological
preparations or biopsies that are acquired through
minimally invasive diagnostic techniques [41]. To this
end, comprehensive cancer pathology should include
complete investigation of biological tissues through
combined histological, immunohistochemical and

molecular evaluations.
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4. Molecular Pathology Reveals Heterogeneity of
Breast Cancer

Particular studies on the genetic profile of breast
cancer tissue indicated substantial variation in the
distribution of triple negative breast cancers (TNBCs) in
the globe. For example, a comprehensive observational
retrospective study in Saudi Arabia on 359 breast
cancer cases indicated 14.8% of the breast cancer cases
as triple negative [40]. Another study conducted in the
National Cancer Institute in Mexico City from 1998 to
2008 on Hispanic population identified 23% of breast
cancer patients as triple negative [42]. With regard to
African breast cancer, significant discrepancies exist in
the findings. Recent reports indicated that the receptor
status of breast cancer, particularly, the TNBC differs in
between the Western and the Eastern Africa. Accordingly,
the West African breast cancer is characterized with
more proportion of TNBC whereas the Eastern Africa
displays proportion of TNBC that is nearly equivalent to
the Western Europe and America [53, 54]. For example,
a study conducted on 137 Ethiopian breast cancer patients
in 2017 revealed 18% triple negative cases [43]. In
contrary, a research on Nigerian breast cancer patients
showed a larger percentage of cases as TNBC [46, 55].
An international study by the team of Stark from
Michigan University indicated strikingly high proportion
of TNBC from Ghanaian breast cancer patients [56].
The later study included 1008 white Americans, 581
African Americans and 75 Ghanaians. According to
Stark et al [56] the highest prevalence of TNBC was
observed in Ghanaian female (82.2%), followed by
African Americans (32.8%) and white Americans
(10.2%). Taken together, all of the molecular profile of
breast cancer study confirms that breast cancer is not a
single disease; and the genetic variants of breast cancer
cannot be differentiated by the conventional patho-
logical diagnosis. The existing histopathological tech-
niques in Africa have limited capacity in determining
prognostication and initiating right therapeutic means

for specific subtypes of breast cancer. In addition to



diagnostic subjectivity, morphologically identical tumors
can show variable clinical outcomes and responses to
therapies. Thus, uncovering the molecular profile of a
given breast cancer is more powerful than anatomic
pathology for therapeutic decision, patient follow ups

and defining disease outcome.

CONCLUSION

Pathology services in Sub-Saharan Africa is staggering
with ill-equipped facilities, scarcity of man power,
shortage of supplies and undermined attention by the
authorities, professionals and the general population.
To provide accurate and satisfactory oncology services
in Africa, the public authorities and professionals
should revise the forefront importance of standard
pathology laboratories in combating cancer in general
and breast cancer in particular. In addition, the role of
diagnostic pathology should be expanded from mere
morphologic observation into comprehensive tissue
analysis through combined histological, immunohisto-
chemical and molecular evaluations. Thus, Africa needs
to integrate anatomical pathology with molecular
biology to provide better diagnostic results and open a
window of opportunities for the state-of-art oncology

services.
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