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Abstract 

Background: Multiple myeloma is a hematological malignancy of plasma cells belonging to a spectrum of monoclo-
nal protein-secreting disorders known as paraproteinemias. It is classically characterized by accumulated plasma cells 
in the bone marrow, renal insufficiency, hypercalcemia, and bone lesions (CRAB). Despite studies in the USA indicating 
that the incidence of multiple myeloma is twice as much in Americans of African descent compared to white Ameri-
cans and those of Asian descent, African countries have some of the lowest incidence rates and prevalence of the 
cancer. It is generally thought that this is not entirely factual given the paucity of research into the cancer in sub-Saha-
ran Africa, coupled with other diagnostic challenges such as economic hardships, and poor health-seeking behaviors. 
In this mini review, we explored the state of multiple myeloma diagnosis across sub-Saharan Africa, outlining the 
challenges to diagnosis and proposing possible solutions.

Main body: Due to the lack of routine checkups in people > 40 years across sub-Saharan Africa, monoclonal gam-
mopathy of undetermined significance (MGUS) and smoldering multiple myeloma (SMM) are often accidentally 
diagnosed. This is due to a very low awareness of multiple myeloma among primary care clinicians and the general 
population. Other major challenges to multiple myeloma diagnosis across Africa include a chronic shortage of human 
resource (pathologists, cytotechnologists, and histotechnologists), and a prohibitive cost of diagnostic services that 
discourages early diagnosis.

Conclusion: To improve multiple myeloma diagnosis in Africa, a systems approach to thinking among policy makers, 
philanthropic organizations, and oncologists must be adopted. Governments must invest in health insurance cover-
age for cancer patients concurrently with heavy investments in human resource training and diagnostic infrastructure 
scale up. Creative approaches such as digital pathology, online training of clinicians, research and capacity building 
collaborations among African institutions, European and American institutions, and pharmaceutical companies as 
seen with other cancers should be explored for multiple myeloma too.
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Background
Multiple myeloma (MM) is a hematological malignancy 
of plasma cells characterized by the accumulation of 
clonal plasma cells in the bone marrow, raised calcium in 
blood, renal impairment, anemia, and bone lesions [1, 2]. 
It belongs to a spectrum of monoclonal protein-secreting 
disorders known as paraproteinemias, starting off as a 
small benign monoclonal gammopathy of unknown sig-
nificance (MGUS), progressing to smoldering multiple 
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myeloma (SMM) and finally symptomatic myeloma 
(Fig.  1). Approximately 1% of patients with MGUS pro-
gress to symptomatic myeloma per year while between 
10 and 20% of patients with SMM progress to sympto-
matic myeloma per year [4].

MM constitutes 1% of all cancers globally and accounts 
for over 10% of hematological cancers [5]. Across Africa, 
the incidence of MM per 100,000 population ranges from 
0.44 in the eastern region to 2.14 in the southern region 
[6] (Table 1).

Studies from the USA show that MM disproportion-
ately affects black Americans more compared to Cau-
casians and people of Asian descent. Cohen et  al. [8] 
reported that the prevalence of MM among black Ameri-
cans was 8.4% compared to 3.8% among whites, while 
Singh et  al. [9] found out that the overall prevalence of 
MGUS was 14.8% among black Americans compared to 
7.8% among whites. In fact, the black versus white dispar-
ity was more pronounced at a younger age where MGUS 
was about fourfold higher in the black population com-
pared to matched white counterparts. Moreover, MM 
is the most common hematological malignancy among 
black Americans [10, 11]. In a much larger 16-year study 
on MGUS, it was discovered that the age adjusted preva-
lence of MGUS was threefold higher in black Americans 
compared to whites. However, the cumulative risk of 
developing MM estimated over the first 10 years of fol-
low-up showed no difference between the two races. So, 

the increased risk for MM among the black Americans 
resulted from increase in the risk of MGUS rather than 
increase in the risk of progressing from MGUS to MM 
[12].

To date, there is not a strong causal link between the 
black race and MM. Studies have suggested genetic 
links, autoimmune diseases or certain infectious dis-
eases and toxins but all suffer from low sample sizes, 
or low response rate from first-degree relatives of MM 
patients, hence, could not independently link these fac-
tors to MM [13–23]. In support of the findings from the 
USA, studies conducted elsewhere in Ghana showed that 
the prevalence of MGUS was 5.84% compared to 2.97% 
in a reference white population [24]. Further studies 

Fig. 1 Plasma cell neoplasm. Source: Winslow [3]

Table 1 Multiple myeloma incidence by region across Africa as 
of December 2020

List of the African regions and population got from the World Health 
Organization database [7]

Region Total cases Population Incidence rate 
per 100,000 
population

Southern 1294 60,425,000 2.14

Northern 2597 210,002,000 1.2

Central 930 135,750,000 0.68

Western 1604 331,255,000 0.48

Eastern 1649 373,202,000 0.44
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conducted in Martinique in the Caribbeans, whose popu-
lation is predominantly of African descent showed that 
it has the second highest prevalence of MM in the black 
population after the USA [11]. Despite these stark racial 
disparities in the prevalence of MM, Sub-Saharan Afri-
can countries still have some of the lowest incidence rates 
and prevalence of MM compared to countries in Asia, 
Europe, and the Americas [25], something of a contra-
diction to the emerging facts. It is often suspected that 
the true prevalence of all cancers, including MM on the 
continent, is grossly underestimated. A 2018 report, on 
the global incidence of MM, revealed that missed diagno-
sis and poor record keeping were the major cause of the 
observed low prevalence in most countries [25]. Before 
March 2012, only three population-based cancer regis-
tries existed in the entire Sub-Saharan Africa (Gambia, 
Harare, and Kampala), covering 1% of the population 
compared to the USA where 80% of the population are 
covered by up-to-date registries [26]. The African cancer 
registry network (AFCRN) presently with 46 member 
countries in Africa has been created to provide leader-
ship and technical support for cancer surveillance across 
the continent; however, not all the 52 African countries 
have joined, and given its heavy reliance on donor fund-
ing, long-term sustainability remains a challenge worth 
looking into [27].

Data from the last two decades on the trends in the 
incidence of MM in Sub-Saharan Africa over time is 
hardly available. In the absence of MM data, parallels 
can be drawn with trends in other cancers prevalent 
on the continent. Data published by Hamidi and col-
leagues [28] showed that there is a transient increase in 
the incidence rates of most of the cancers on the con-
tinent as awareness and diagnostic capacity improves 

(Fig. 2). This is likely true for multiple myeloma (MM) 
as well. In fact, recent studies from across the conti-
nent though sporadic, present data indicating a gradual 
increase in MM incidence. For instance, in Nigeria, 
MM now accounts for over 8.2% of all hematological 
cancers, while in Uganda, between 1991 and 1995, 1996 
and 2001, and 2002 and 2006, there has been a progres-
sive increase in incidences from 0.4 to 0.7 to 0.9 (per 
100,000) in men and 0.5 to 0.9 to 1.7 (per 100,000) in 
women respectively [29, 30]. Therefore, with improved 
MM awareness among the general population and phy-
sicians, improved diagnostic capacities will have notifi-
cation of more cases.

Multiple myeloma standard diagnostic criteria
According to the revised International Myeloma Work-
ing Group (IMWG) criteria for the diagnosis of MM, in 
addition to the classical CRAB (calcium elevation, renal 
damage, anemia, and bone disease), new features have 
been added for consideration in the final diagnosis. The 
new definition of an active myeloma is therefore as pre-
sented in Fig. 3.

In addition, MGUS and smoldering multiple myeloma 
are also defined. MGUS is diagnosed as follows: Serum 
monoclonal protein < 30 g/L, clonal bone marrow plasma 
cells < 10%, and the absence of end-organ damage such 
as hypercalcemia, renal insufficiency, anemia, and bone 
lesions (CRAB) or amyloidosis attributable to the plasma 
cell proliferative disorder. Smoldering MM meanwhile 
is defined as serum monoclonal protein (IgG or IgA) ≥ 
30 g/L or urinary monoclonal protein ≥ 500 mg per 24 
h and/or clonal bone marrow plasma cells 10-60%, and 
absence of myeloma-defining events or amyloidosis [31].

Fig. 2 Trends in the incidence rates (per 100,000 inhabitants) of the most prevalent cancers in Africa between 2002 and 2018 (GLOBOCAN reports; 
Global Cancer Statistics) [6]



Page 4 of 11Thokerunga et al. The Egyptian Journal of Internal Medicine           (2021) 33:54 

Challenges of multiple myeloma diagnosis across Africa
Low clinician suspicion index, population awareness, 
and access to diagnostic services
Multiple myeloma is preceded by an asymptomatic, silent 
premalignant condition called monoclonal gammopathy 
of undetermined significance (MGUS) and an interme-
diate stage in a small section of patients called smolder-
ing multiple myeloma (SMM) [29, 32]. It is approximated 
that MGUS and SMM progress to full blown multiple 
myeloma at a rate of 1% and 10% per year respectively 
[33, 34]. Due to the lack of routine screening for MGUS 
and SMM among the population at risk (> 40 years old) 
in almost all African countries, the two conditions are 
often accidentally diagnosed when increased monoclo-
nal (M) proteins are detected in patients being examined 
for different illnesses such as back pain linked to degen-
erative spine diseases, anemia, and renal failure linked 
to different systemic comorbidities, bone pain linked to 
polymyalgia rheumatica, or bone lesions and hypercal-
cemia linked to metastatic cancer originating from else-
where [35]. Low suspicion index of MM among clinicians 
results into patients’ initial symptoms being ignored or 

missed. Nwabuko and colleagues, in the Niger Delta, 
reported that majority of the MM patients diagnosed 
were referrals from the orthopedics, who presented with 
pathological fractures and were first managed by the 
orthopedic surgeons as skeletal-related events without 
making primary diagnosis [36].

Majority of MM patients at first hospital visit are 
attended to by primary care clinicians, outside the hema-
tology unit [37]. Primary data on the awareness about 
signs and symptoms of MM among primary care clini-
cians in sub-Saharan Africa is scarce. Both Nwabuko 
et  al. [38] in Nigeria and Oduor et  al. [39] in Kenya 
reported very low clinician awareness about the signs 
and symptoms of MM, but without formal surveys, and 
attributed most of the late diagnoses observed to this 
challenge. Studies on the knowledge about cervical can-
cer screening among health care workers in Nigeria and 
Zimbabwe revealed an alarming majority of the health 
care workers did not know about screening for the can-
cer [40–42]. Cervical cancer is a very prevalent cancer 
in Africa and so it can be inferred that their knowledge 
on MM which is a relatively low-rate malignancy would 

Fig. 3 IMWG revised multiple myeloma diagnostic criteria
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equally be very low. Although the international myeloma 
foundation (IMF) designated March every calendar 
year as the international myeloma awareness and action 
month, activities to promote MM are not very visible in 
Africa. In Nigeria, the Princess Nikki foundation organ-
izes an annual meeting involving between 12 and 18 
spouses of the African heads of states and public health 
experts from the USA, Europe, and Africa to discuss cer-
vical cancer and other cancers affecting women, while 
several other African countries, including Zambia, Ethio-
pia, Kenya, and South Africa, have utilized radio, televi-
sion, and print media to promote cancer awareness, but 
multiple myeloma does not feature prominently in these 
awareness campaigns [43]. Country specific associations 
of oncologists and MM associations will have to deliber-
ately and aggressively solicit for publicity to ensure the 
public is made aware of MM and its symptoms.

In addition to lack of awareness about MM, limited 
access to diagnostic facilities is another major challenge 
for MM patients. Acquah and colleagues [44] in Ghana 
studied 169 MM cases over a period of 14 years and 
reported that in the entire period, none of the cases was 
screened for MGUS or SMM. They further noted that 
31.5% of the patients were diagnosed after 12 months 
of illness. This implies that in the 12-month period, 
these patients probably moved from one health facility 
to another seeking treatment yet none of the clinicians 
could suspect MM. Like most African countries, Ghana 
does not include screening for paraproteinemias on its 
routine health checks in primary care facilities; one is due 
to low prevalence of MM but secondly because of severe 
inadequacy of diagnostic facilities countrywide [44]. 
Ngouadjeu et al. [45] in agreement with this Ghana study 
also assessed 62 myeloma patients at a tertiary hospital in 
Cameroon, and discovered that 61.2% of them were diag-
nosed at stage III of the disease; a late diagnosis that is a 
predictor for poor prognosis. Okello et al. [46] in Uganda 
assessed records of 217 MM patients over a period of 5 
years at the Uganda Cancer Institute—a regional insti-
tute serving patients form the Democratic Republic of 
the Congo, South Sudan, Kenya, Tanzania, Burundi, and 
Rwanda—and found out that the center lacked key test 
procedures required in the workup of MM patients. For 
instance, majority of the patients did not have results 
for beta-2 microglobulin and immunofixation tests con-
curring with a similar study in Kenya where out of 194 
patients assessed, only 52.6% had at least one radiology 
test done at diagnosis [47]. Furthermore, genetic aberra-
tions, such as t(4;14), t(11;14), monosomy 13/del13q, and 
monosomy 17/del17p, are known to be associated with 
poor prognosis in myeloma patients, and are routinely 
used to choose personalized chemotherapy options for 
specific groups of patients, and so gene profiling tests 

are routinely done. In this study, it was discovered that 
these tests are not available at the facility [46]. The above 
challenges indicate the stark differences in awareness and 
availability of diagnostic services for MM between high-
income countries and low-resource settings which could 
account for the seemingly low prevalence of the cancer 
on the African continent.

Prohibitive cost of diagnostic services
Histopathology, cytology, and molecular tests required to 
diagnose multiple myeloma and other cancers in general 
are labor intensive and expensive [48]. While expenditure 
on laboratory services as a proportion of total healthcare 
expenditure in high-income countries range between 3 
and 6%, in sub-Saharan Africa, it is generally below 1% 
apart from South Africa (3.5%) and Uganda (3.3-4.6%) 
[49–53]. Cancer care is primarily a function of govern-
ment and faith-based hospitals across most African 
countries where diagnostic prices are subsidized. The 
challenge with public facilities across Africa is the gross 
inefficiencies and chronic shortage of essential cancer 
diagnostic supplies and drugs. A study by Boateng et al. 
in Ghana found out that 88% of essential cancer drugs 
and supplies were stocked out for a median duration of 
70 days [54], while Martei et al. reported 40% stock out of 
essential cancer drugs in Botswana with a median dura-
tion of 30 days [55]. Similar situations have been noted in 
other countries across the continent. The WHO estimates 
that two-third of the world’s population do not have 
access to basic diagnostic X-ray services while between 
50 and 80% of all medical equipment in developing coun-
tries are non-functional, posing a significant challenge to 
cancer diagnosis, including multiple myeloma (MM) [56, 
57]. The list of available essential radiology equipment 
for MM diagnosis by regions in Africa as compiled by 
WHO was extracted and presented in Tables  2, 3, 4, 5, 
and 6 [57]. Private sector players have adapted to fill the 

Table 2 WHO essential radiology equipment for MM diagnosis 
by region (Central Africa)

Cancer Medical devices per 1,000,000 inhabitants in Central African region

Country CT MRI PET scan Total

Central African Rep 0.00 0.00 0.00 0.00

Dem. Rep. Congo 0.07 0.00 0.00 0.07

Gabon 3.59 1.20 0.00 4.79

Sao Tome and Principe 0.00 0.00 0.00 0.00

Chad 0.08 0.00 0.00 0.08

Cameroon 0.63 0.04 0.00 0.67

Eq. Guinea 0.00 0.00 0.00 0.00

Angola 0.42 0.05 0.00 0.47

Congo 0.00 0.00 0.00 0.00
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crucial gaps left during these intermittent stock outs of 
cancer supplies and break down of diagnostic equipment. 
Unlike public facilities, however, private diagnostic facili-
ties require out of pocket payment which is often quite 

expensive for an average citizen. For instance, the stand-
ard MM diagnostic criteria as stated in Fig. 3 includes at 
least bone marrow biopsy, serum calcium and creatinine 
analysis, X-ray or CT scan, and immunoglobulin free-
light chain analysis. Looking at the private diagnostic 
prices of these tests as estimated from Lancet laborato-
ries LTD—a private diagnostic laboratory with branches 
in 12 countries across Africa—in Table  7, a patient will 
part with at least 156.6 USD to confirm their diagnosis 
[58, 59]. Given that 490 million people, approximately 
36% of Africans live in extreme poverty [60], it is almost 
certain that most patients will not afford this cost and 
hence never get diagnosed.

In the developed economies, national health insur-
ances covers most if not all cancer care costs. In Africa, 
however, health insurance penetration is still low and 
varies widely among countries, e.g., while Rwanda as of 
2017 had 87% coverage, Nigeria had a mere 3% in the 
same year, South Africa 17%, Kenya 10%, and Tanzania 
3% [61]. Most African countries employed the Bismarck-
ian social health insurance systems, where mostly formal 
sector employees jointly contribute for coverage with 
the employer [62]. Recently, however, community-based 
health insurance schemes have been successfully piloted 
and implemented to cover the informal sector workers 
[63]. Unlike other diseases, cancer care is long-term and 
expensive, so private insurance players dodge them. In 
certain African countries, government interventions have 
at least increased cover for cancer care. For instance, in 
2016, Kenya national insurance system boldly introduced 

Table 3 WHO essential radiology equipment for MM diagnosis 
by region (Eastern Africa)

Cancer Medical devices per 1,000,000 inhabitants in Eastern African region

Country CT MRI PET scan Total

Eritrea 0.32 0.16 0.00 0.48

Mozambique 0.00 0.00 0.00 0.00

Kenya 0.25 0.16 0.00 0.41

Zambia 0.21 0.07 0.00 0.28

Mauritius 6.43 4.82 0.00 11.25

Ethiopia 0.36 0.07 0.00 0.43

Rwanda 0.00 0.00 0.00 0.00

Zimbabwe 0.42 0.28 0.00 0.70

Djibouti 0.00 0.00 0.00 0.00

Madagascar 0.13 0.00 0.00 0.13

Somalia 0.00 0.00 0.00 0.00

Comoros 1.36 0.00 0.00 1.36

Burundi 0.20 0.00 0.00 0.20

Tanzania 0.12 0.04 0.02 0.18

Uganda 0.45 0.08 0.00 0.53

Seychelles 10.77 10.77 0.00 21.54

Malawi 0.31 0.06 0.00 0.37

Table 4 WHO essential radiology equipment for MM diagnosis 
by region (Northern Africa)

Cancer Medical devices per 1,000,000 inhabitants in Northern African region

Country CT MRI PET scan Total

S. Suan 0.00 0.00 0.00 0.00

Sudan 1.13 0.32 0.00 1.45

Egypt 0.00 0.00 0.00 0.00

Libya 9.61 5.16 0.16 14.93

Tunisia 8.91 2.00 0.00 10.91

Algeria 0.00 0.00 0.00 0.00

Morocco 1.21 0.36 0.00 1.57

Table 5 WHO essential radiology equipment for MM diagnosis 
by region (Southern Africa)

Cancer Medical devices per 1,000,000 inhabitants in Southern African region

Country CT MRI PET-scan Total

Lesotho 0.00 0.00 0.00 0.00

Namibia 4.78 0.87 0.00 5.65

Botswana 0.99 0.49 0.00 1.48

Eswatini 2.40 0.00 0.00 2.40

South Africa 0.97 0.23 0.06 1.26

Table 6 WHO essential radiology equipment for MM diagnosis 
by region (Western Africa)

Cancer Medical devices per 1,000,000 inhabitants in Western African region

Country CT MRI PET scan Total

Benin 0.29 0.00 0.00 0.29

Togo 0.73 0.15 0.00 0.88

Burkina Faso 0.65 0.06 0.00 0.71

Cabo Verde 2.00 2.00 2.00 6.00

Cote D’Ivoire 0.69 0.15 0.00 0.84

Mauritania 1.54 0.77 0.00 2.31

Mali 0.20 0.00 0.00 0.20

Senegal 0.35 0.14 0.00 0.49

Gambia 1.08 0.54 0.00 1.62

Ghana 0.15 0.08 0.00 0.23

Guinea 0.00 0.00 0.00 0.00

Nigeria 0.00 0.00 0.00 0.00

Niger 0.17 0.00 0.00 0.17

Guinea-Bissau 0.00 0.00 0.00 0.00

Sierra Leone 0.33 0.00 0.00 0.33

Liberia 0.00 0.00 0.00 0.00
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cancer care package for the 18% of Kenyans it covers [64]. 
Similarly, Rwanda’s Mutuelle de Santé, the national health 
insurance scheme reimburses all cancer care costs [64]. 
While Botswana in 2015 incorporated 80% of the cancer 
medications added onto the WHO essential medicines 
list into their national essential medicines list, essentially 
making them free for all cancer patients who need them 
[64]. To improve multiple myeloma diagnosis on the 
continent, such bold moves must be replicated by other 
African governments to ease the burden of out-of-pocket 

payments on the cancer patients and encourage early 
diagnosis.

Shortage of human resource (pathologists, 
histotechnologists, and cytotechnologists)
Multiple myeloma diagnosis just like other cancers is 
provided by a medically trained pathologist with support 
from non-medically trained scientist histotechnologists 
and cytotechnologists. The histotechnologists and cyto-
technologists provide the technical expertise required 

Table 7 Multiple myeloma diagnostic tests and their average prices in the private sector

Costs of essential multiple myeloma diagnostic tests as determined by Lancet Laboratories LTD, a private pathology laboratory operating in over 12 countries across 
South, East, and West Africa [43]

Test name Reason for test Result in multiple myeloma Avg cost (USD)

Bone marrow biopsy 1. Examine the appearance, size, shape and 
arrangement of the cells
2. Determine presence of myeloma cells 
and their number.

Confirm myeloma cells 40.3

Bone marrow aspirate for the following:
    1. Immunohistochemistry
    2. Flow cytometry
    3. Cytogenetics
    4. Fluorescent in situ hybridization (FISH)

a. Immunohistochemistry helps to identify 
myeloma cells
b. Flow cytometry determines if cells are 
abnormal and if they are myeloma, lym-
phoma, other cancers or non-cancerous.
c. Cytogenetics determines abnormality in 
chromosomes
d. FISH determines chromosomal changes 
and changes too small to be seen by 
cytogenetic testing.

Confirm myeloma cells and chromosomal 
abnormalities

419

Complete blood count (CBC) Determines cell count especially RBC 
count for anemia.

Anemia 12.2

Blood chemistry tests
    1. Serum creatinine
    2. Serum albumin
    3. Calcium
    4. Lactic dehydrogenase (LDH)

1. Creatinine to show how well the kidneys 
are working
2. Albumin is found in blood
3. Calcium levels determines stage
4. LDH indicates prognosis

High
Low
High in advanced myeloma
High in advanced myeloma

6.7
8.6
8.6
8.6

24-h urine test
    1. Urine electrophoresis
    2. Urine immunofixation

Determine Bence Jones protein, and 
monoclonal antibodies in urine

Present and high concentration 28.5
28.5

Quantitative immunoglobulins Determine changes in the levels of IgA, 
IgD, IgE, IgG, and IgM proteins

High levels of one type while others 
remain low.

111

Serum protein electrophoresis (SPEP) Measures the antibodies in blood and can 
find a monoclonal antibody

M spike 26.7

Serum-free light chains Used in in rare cases of myeloma where 
no M protein is found by SPEP. Since SPEP 
measures levels of intact (whole) antibod-
ies, it cannot measure the amount of light 
chains only.

Increased Kappa: lambda ratio (normal is 
1: 1)

78.8

Beta-2 microglobulin An indicator of prognosis High in advanced myeloma 28

Imaging tests
 Bone X-ray Detects destruction caused by myeloma 

cells
Bone destruction 15

 CT scan Detects bone destruction and guides 
biopsy

Bone destruction 90

 Magnetic resonance imaging (MRI) Detailed images can find plasmacytomas 
not seen on regular X-rays

- 200

 Positron emission tomography (PET) 
scan

Looks for other plasmacytomas in a patient 
appearing to have a single plasmacytoma.

- 150
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to process tissue and fluid specimens in preparation for 
examination by the pathologists [48]. Across Sub-Saha-
ran Africa, due to the chronic shortage of pathologists, 
cancer care is only offered at the national referral hospi-
tals which are often in the capital cities, creating a sig-
nificant barrier in terms of access to care by patients in 
the country sides. It is estimated that the ratio of patholo-
gist to patient in Sub-Saharan Africa is 1:1,000,000 com-
pared to 1:25,000 in the USA or 1:36,000 in the UK [65]. 
In Cameroon, by 2016, the number of pathologists to 
patients was estimated to be 0.28:1,000,000 while that 
of cytotechnologists was 0.23:1,000,000 [66]. Similarly, 
in Zambia by 2009, there were less than 10 anatomic 
pathologists in the whole country, a ratio of 1:1,400,000 
inhabitants at a time when the UK had over 1800 ana-
tomic pathologists serving 66 million people at a ratio of 
1:36,000 inhabitants [65]. The highest recorded ratio of 
pathologist to patient in Africa is 4.45:1,000,000 in South 
Africa, still grossly insufficient [67]. The dire implication 
of these figures is that it becomes virtually impossible to 
decentralize cancer care, as a result to the relatively low-
rate cancers like multiple myeloma are never prioritized.

The future of the pathology work force in Africa is not 
certain either. By 2013, only 168 medical schools existed 
in 47 Sub-Saharan African countries surveyed; 24 of 
these countries had a single medical school while 11 had 
none [68]. Furthermore, the total number of students 
graduated by these medical schools is extremely low for 
the population they serve, with only a handful proceed-
ing to pursue a career in pathology [69]. It is “comically” 
estimated that at this rate it will take over 400 years for 
Sub-Saharan Africa to match the pathologist to patient 
ratio of the USA and UK [48]. In addition to the lack of 
pathologist training, many Sub-Saharan African coun-
tries also do not have training programs for medical 
laboratory scientists, cytotechnologists, histotechnolo-
gists, and biomedical engineers required to maintain 
diagnostic equipment [70]. Often times where patholo-
gist trainings exist, they are not aligned with the train-
ing of histotechnologists and cytotechnologists who are 
required to support pathologists in cancer diagnosis. 
Inadequate human resource is thus a huge barrier to mul-
tiple myeloma diagnosis across the continent and must 
be prioritized for diagnosis to improve.

Attempts to solve the dire shortage of pathologists 
have led to some ingenious solutions in certain African 
countries. For instance, in Cameroon, one faith-based 
hospital, piloted the use of histopathology slide scan-
ners to take pictures of stained slides and electronically 
submit to a remote pathologist to make diagnosis [71]. 
Though a step in the right direction, still sample prepara-
tion requires trained laboratory scientists, cytotechnolo-
gists, and histotechnologists to carry out, in addition to a 

well-equipped histopathology laboratory capable of per-
forming hematoxylin and eosin staining, and some spe-
cial staining techniques. Preparation of histopathology 
slides require at least 12 h of uninterrupted power sup-
ply. In this project, the hospital reported frequent power 
cuts—a notorious challenge across Sub-Saharan Africa—
that often forced the technicians to finish the process 
manually or repeat the entire procedure, hence, causing 
substantial delays in diagnosis. Secondly, huge amounts 
of internet data are required per day (5 GB), to submit 
the results coupled with poor internet connectivity in the 
area, another substantial challenge across the continent 
[71]. The challenges notwithstanding this method if well 
harnessed can in the short term solve the shortage of 
onsite pathologists and should be encouraged.

Collaborations among African oncologists’ associa-
tions, their European and American counterparts, Uni-
versities and Pharmaceutical companies to conduct 
scientific research, short- and long-term capacity build-
ing trainings, and research fellowships, are some of the 
tried and tested strategies used to build capacity of Afri-
can scientist and oncologists to manage certain cancers. 
Examples of such collaborations include Men of African 
Descent and Carcinoma of the Prostate (MADCaP) con-
sortium having multiple centers in Senegal, Ghana, Nige-
ria, Sudan, Uganda, Botswana, and South Africa; Women 
of African Ancestry Breast Cancer Consortium opera-
tional in Nigeria, Ghana, Cameroon, Uganda, and Sen-
egal; and the Operation Stop Cervical Cancer Nigeria—a 
multilateral collaboration of the MD Anderson Cancer 
Center, British Columbia Cancer Agency, Rice Univer-
sity Department of Bioengineering, and the University of 
Ibadan School of Medicine. African associations of mul-
tiple myeloma oncologists and care givers could thus seek 
such collaborations to ensure trainings for more MM 
dedicated oncologists and care givers and mobilization 
of funds for setting up more diagnostic infrastructures 
[72–75].

Conclusion
In a nutshell, therefore, the challenges to multiple mye-
loma diagnosis in Sub-Saharan Africa are mainly in 
three categories: low suspicion index among clinicians 
and limited access to diagnostic services resulting into 
missed diagnosis; high cost of private diagnostic ser-
vices that complements the scarce public care, hindering 
patients’ ability to seek early care or afford the available 
tests required and; chronic shortage of human resource 
(pathologists, histotechnologists, and cytotechnologists), 
making it impossible to scale up and decentralize care. 
These are challenges that require a systems approach to 
thinking among policy makers, philanthropic organi-
zations and the clinicians at the forefront of multiple 
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myeloma care. It is thus important that the necessary 
investments in both infrastructure and human resource 
are made, more research conducted to ascertain local 
burden of the cancer and in the meantime, clinicians 
made aware of the cardinal signs of MM through contin-
uous medical education so that maximizing the available 
diagnostic capability, they can start seriously considering 
MM in the differential diagnosis of cases presenting as 
such.

Possible solutions and future prospects
Across all the studies reviewed above, bone pain (61.9-
95.0%), anemia, and renal insufficiency were the major 
complaints at presentation in MM patients [44–46]. If 
primary care physicians are made aware of these cardinal 
signs of the disease, incorporating MM suspicion in the 
differential diagnosis of patients with such complaints 
will drastically improve its surveillance and case notifi-
cation. This goes in tandem with research into the local 
incidence and prevalence of the disease to offer objective 
basis for including MM in the differential diagnosis of 
patients with the above symptoms at presentation.

When African presidents met in Abuja, Nigeria, in 
April 2001, they committed to allocating 15% of their 
total budget to health [76]. This should not stop in rhet-
orics but fully implemented. Compared to high income 
countries that spend over $4000 per capita on health, 
African countries spend between $8 and $129, a drop 
in the ocean. The WHO estimates that about 100 mil-
lion people are pushed into extreme poverty every year 
due to out-of-pocket spending on healthcare [77]. Such 
spending forces patients to underinvest in treatment cre-
ating situations where they opt to avoid diagnostic ser-
vices as they do not see immediate value in diagnostics 
compared to treatment. Therefore, the WHO’s call for 
universal health coverage must be echoed louder if we 
are to see improvements in multiple myeloma diagnosis 
and care. Government investment, private insurance, and 
key philanthropic partnerships such as the 2017 Ameri-
can Cancer Society and the Clinton Health Access Ini-
tiative agreement with pharmaceutical companies to 
bring down the cost of essential cancer drugs should be 
explored in areas of diagnostics [78]. This will ensure the 
most vulnerable multiple myeloma patients get access to 
the diagnostic services they urgently need.

Lastly, solving the challenge of shortage of skilled 
human resource such as pathologists will require mas-
sive investment in medical training and offering pathol-
ogists competitive renumeration packages to keep them 
in public service. These are long-term goals that gov-
ernments across the continent must not shy away from 
as there is no quick fix. In the meantime, creative solu-
tions such as leveraging technological advances (digital 

pathology) to connect onsite labs with offsite patholo-
gists as seen in Cameroon, online training via Skype as 
seen in Nigeria [64], and collaborations with universi-
ties and pharmaceuticals for capacity building will go a 
long way in solving the human resource shortages.
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