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Abstract
Purpose: Data on multiple myeloma (MM) in sub-Sahara Africa is scarce. In Uganda, there is a progressively increasing 
incidence of  MM over the years.
Methods: We performed a retrospective study on 217 patients with MM at the UCI using purposive sampling method. The 
objectives of  the study were to determine the clinical characteristics, treatment outcomes, 5 year overall survival and predic-
tors of  survival of  patients with MM at the UCI from 01 January 2008 to 31 December 2012.
Results: There were 119 (54.8%) males; the mean(SD) age of  the study population at presentation was 59(12.8) years; 
183(84.3%) patients presented with bone pain, and 135 (61.9%) had skeletal pathology; 186(85.3%) were HIV negative, and 
152(70%) had Durie-Salmon stage III. The median overall survival was 2.5 years, (95% CI, 0.393-0.595); factors significantly 
associated with worse survival were Durie-Salmon stage III disease, HR=5.9, 95% CI (1.61 – 21.74; P=0.007) and LDH 
>225 U/L HR=3.3, 95% CI (0.57 – 5.92; P=0.029).
Conclusion: Most patients with multiple myeloma at the UCI were diagnosed at a relatively young age, presented with late 
stage disease and bone pain, and had a shorter survival time. Factors associated with worse survival were Durie-Salmon stage 
III and LDH >225 U/L.
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Introduction
Multiple myeloma (MM) is the second most common 
hematologic malignancy in the United States1-3 and it 
is the most common hematologic malignancy among 
African Americans in the US4.  The incidence in African 
Americans and blacks from Africa is two to three times 
that in whites5-7. In contrast, the risk is lower in Asians 

from Japan and in Mexicans6, 8. Myeloma is slightly more 
common in males thn females9 with a median age at di-
agnosis of  66 years; only 10% and 2% of  patients are 
younger than 50 and 40 years, respectively5. Other risk 
factors for MM include positive family history10. Sur-
vival improvement of  patients with MM is much less 
pronounced among African Americans than whites11.
Data on multiple myeloma and other plasma cell ne-
oplasms for the large population living in sub-Sahara 
Africa is scarce. The few available studies include one 
from the 1970s which demonstrated age adjusted in-
cidence rates of  7.47 per 100,000 in black males and 
5.11 per 100,000 in black females12. In this study, the 
median age of  clinical presentation in the black patients 
was 52 years, 10 years younger than the median age for 
the white patients12. Small studies in Nigeria and Kenya 
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reported the mean age at diagnosis of  52 years in the 
1970s and 1980s13,14, and 62 in 2014 in Nigeria15, with 
the longest duration of  survival of  less than 5.5 years in 
patients treated with melphalan and prednisolone with 
or without thalidomide.
In Uganda, MM has been demonstrated to show a pro-
gressively increasing incidence rate (per 100,000) of  0.4, 
0.7, and 1.9 among males and 0.5, 0.9 and 1.7 among 
females  for the periods of  1991-1995, 1996-2001, and 
2002-2006 respectively16. There is no clear explanation 
for this trend, but it is reasonable to suggest that there 
is relatively better diagnostic capability and increased 
health workers force in Uganda currently than in the 
past. A report by the World Health Organizatin in 2014 
indicates that multiple myeloma was responsible for 
mortality in 6.0% of  males and 5.0% of  females among 
9,100 and 9,000 cancer deaths respectively17.
Patient characteristics, such as race and environmen-
tal factors, are important determinants in the aetiology 
and prognosis of  MM11,18. Currently, most data on MM 
have been reported by studies performed outside Afri-
ca; these data may not entirely apply to the African pop-
ulation. Therefore, we performed a retrospective study 
on 217 patients with multiple myeloma at the Uganda 
Cancer Institute to determine their clinical characteris-
tics, treatment outcomes, and 5 year overall survival ad 
predictors of  survival.
 
Methods
Study design and study setting
This was a retrospective observational cohort study 
based on chart review conducted at the Uganda Cancer 
Institute (UCI).  UCI is the only tertiary cancer treat-
ment facility in Uganda. It also serves patients from 
some of  its neighbouring countries including the Dem-
ocratic Republic of  Congo, South Sudan, Kenya, Tan-
zania, Burundi and Rwanda.

Eligibility criteria
Data was abstracted from 217 charts of  patients meet-
ing the International Myeloma Working Group (IMWG) 
Diagnostic  Criteria for multiple myeloma(19) and were 
seen at the UCI from 01 January 2008 to 31 December 
2012 (5 year period) using homogenous purposive sam-
pling method. No charts were excluded.

Data collection
Eligible charts were identified by the UCI Records Of-
ficer with the help of  a study assistant.  Data was ab-
stracted from charts using a standard data collection 

tool. Data on treatment response was reported as docu-
mented on the patients’ charts according to the IMWG 
response criteria. Completed data collection tool was 
checked for completeness and accuracy by the principal 
investigator. Data was then coded, and double entered 
into a computer using Epidata version 3.1 (Epidata as-
sociation, Denmark). After validation, data was export-
ed to STATA Version 14 (StataCorp, USA) for analysis. 
Study approvals were obtained from the Uganda Cancer 
Institute Research Ethics Committee (UCIREC) and 
the Uganda National Council for Science and Technol-
ogy (UNCST). Waiver of  consent was obtained since 
this was a retrospective chart review study.

Statistical analysis
The five (5) year overall survival was defined from the 
time of  diagnosis of  MM. Cox proportional hazard 
model was used to evaluate the association between pa-
tient characteristics and OS at bivariate and multivariate 
analyses starting with known factors associated with 
survival and then others. Patients who were lost to fol-
low up were included in the analysis and were censored 
on the last recorded date of  review at the UCI. Haz-
ard ratios and 95% confidence intervals were generat-
ed. Data analysis was performed using STATA Version 
14 (StataCorp, USA). Statistical significance was set at 
p<0.05 (two-sided).
 
Results
Baseline clinical characteristics
A total of  217 patients with a diagnosis of  MM were 
identified. There were more males (n=119, 55%) than 
females (n=98, 45%). The mean (SD) age at presenta-
tion was 59 (12.8) years. Of  the 111 patients who had 
documented weight and height, the median(IQR) Body 
Mass Index (BMI) was 22.3(+ 6.1) kg/m2; of  the 118 
patients who had documented LDH, 45(38%) had 
LDH <225 U/L and 73(62%) had LDH >225 U/L. 
Majority of  patients (n=183, 84%) presented with 
bone pain, were HIV negative (n=186, 85%), and had 
Durie-Salmon stage III disease (n=152, 70%). The ma-
jority of  patients did not have records of  serum beta-2 
microglobulin. All patients had morphological evidence 
of  plasmacytosis of  bone marrow sample or other 
available tissues and results for serum protein electro-
phoresis (SPEP) but only 25 (9.9%) patients had immu-
nofixation done. Of  these, a majority (n=18, 72%) had 
IgG kappa while the rest (n=7, 28%) had IgA lambda. 
A majority of  patients (n=111, 69%) presented with 
lytic bone lesions or evidence of  fracture. Table 1 illus-
trates the baseline characteristics.
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Response to treatment
Of  the 155 patients who received chemotherapy, the 
majority, 93 (60%) received Melphalan and Predniso-
lone (MP); followed in descending order by Melphalan, 
Prednisolone and Thalidomide (MPT), 21 (13.6%); 
Vincristine, Doxorubicin and Dexamethasone (VAD), 
18 (11.6%); Bortezomib based, 10 (6.5%); and Thalido-
mide and Dexamethasone (TD), 7 (4.5%). The median 

(IQR) number of   chemotherapy cycles received were 6 
(5) for TD, 5 (7) for MP, 4 (5) for VAD, 3 (4) for Borte-
zomib, 2 (5) for MPT, and 2 (5) for other. The overall 
treatment response rate was highest for TD (57.1%, 
95% CI, 15.0 – 90.9), followed in descending order by 
Bortezomib (37.5%, 95% CI, 8.7 – 79.2), VAD (29.4, 
95% CI, 11.5 – 57.1), MP (25.0%, 95% CI, 17.1 – 35.0) 
and MPT (9.5%, 95% CI, 2.1 – 34.0). CR and PR also 
follow similar patterns, Table 2.

Table 1: Baseline demographic and clinical characteristics 

Characteristic  Value 

Age (years), mean(SD) 59(12.8) 
Sex, n(%) 

 Male 119(55) 
Female 98(45) 

Symptom at presentation, n(%) 
 With pain 183(84) 

No pain 34(16) 
HIV sero-status, n(%) 

Negative 185(86) 
Positive 12(6) 
Unknown 20(9) 

Durie Salmon Stage, n(%) 
 I 27(12) 

II 32(15) 
III 152(70) 
Unknown 6(3) 

Monoclonal type, n(%) 
    IgG kappa 18(72) 

   IgA Lambda 7(28) 
LDH (U/L), n(%)  
   <225 45(38) 
   >225 73(62) 
Serum creatinine (umol/L), (n=186); Median(IQR) 102.1(68 - 228)       
Albumin (g/L), (n=156); Mean(SD) 31.8 (7.8)   
Calcium (mmol/L), (n=121); Mean(SD) 2.4 (0.7)   
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Table 2: Treatment response rates 
 

  TD Bortezomib VAD MP MPT 
  

Other 

ORR 
(95% CI) 

57.1 
(15.0-
90.9) 

  

37.5 
(8.7-79.2) 

29.4 
(11.5 -
57.1) 

25.0 
(17.1-
35.0) 

9.5 
(2.1-
34.0) 

33.3 
(4.2-
85.1) 

CR 
(95% CI) 

57.1 
(15.0-
90.9) 

  

25 
(4.1-72.4) 

17.6 
(5.0-
46.3) 

21.7 
(14.4-31.5) 
  

9.5 
(2.1-
34.0) 

33.3 
(4.1-
85.1) 

PR 
(95% CI) 

0 12.5 
(0.9-68.1) 

  

11.8 
(2.5-
40.9) 

3.3 
(1.0-
9.8) 

0 0 

PD 
(95% CI) 

0 0 0 3.3 
(1.0-
9.8) 

  

4.7 
(0.5-
30.9) 

0 

SD 
(95% CI) 

42.9 
(9.1-
85) 

62.5 
(20.8-91.3) 

70.6 
(42.9-
88.5) 

71.7 
(61.5-
80.1) 

  

85.7 
(2.1-
34.0) 

66.7 
(14.9-
95.8) 

Patients n(%) 7(4.5) 10(6.5) 18(11.6) 93(60) 
  

21(13.6) 6(3.9) 

Median(IQR) 
Cycles 

3(2-
6) 

3(3-8) 4(1-
6) 

5(1-
8) 

2(1-
6) 

2(1-
20) 

Note: CI: Confidence Interval; CR: Complete Response; MP: Melphalan and Prednisolone; 
MPT: Melphalan, Prednisolone and Thalidomide; ORR: Overall Response Rate; PR: Partial 
Response; TD: Thalidomide and Dexamethasone; VAD: Vincristine, Doxorubicin and 
Dexamethasone. 

Survival
The median overall survival for all patients in the study 
was 2.5 years (95% CI, 0.39-0.60). The median surviv-

al for patients in Durie-Salmon stage III was 1.7 years 
(95% CI, 0.37-0.59) (Figure 1), but was not reached for 
patients in stage I and stage II (Figure 2).
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0.
00

0.
25

0.
50

0.
75

1.
00

Su
rv

iv
al

 P
ro

ba
bi

lit
y

215 74 42 0 
Number at risk

0 1 2 3
Time (Years)

Median survival time 2.5

Table 2: Treatment response rates 
 

 TD Bortezomib VAD MP MPT 

 

Other 

ORR 

(95% CI) 

57.1 

(15.0-90.9) 

 

37.5 

(8.7-79.2) 

29.4 

(11.5 -57.1) 

25.0 

(17.1-35.0) 

9.5 

(2.1-34.0) 

33.3 

(4.2-85.1) 

CR 

(95% CI) 

57.1 

(15.0-90.9) 

 

25 

(4.1-72.4) 

17.6 

(5.0-46.3) 

21.7 

(14.4-31.5) 

 

9.5 

(2.1-34.0) 

33.3 

(4.1-85.1) 

PR 

(95% CI) 

0 12.5 

(0.9-68.1) 

 

11.8 

(2.5-40.9) 

3.3 

(1.0-9.8) 

0 0 

PD 

(95% CI) 

0 0 0 3.3 

(1.0-9.8) 

 

4.7 

(0.5-30.9) 

0 

SD 

(95% CI) 

42.9 

(9.1-85) 

62.5 

(20.8-91.3) 

70.6 

(42.9-88.5) 

71.7 

(61.5-80.1) 

 

85.7 

(2.1-34.0) 

66.7 

(14.9-95.8) 

Patients n(%) 7(4.5) 10(6.5) 18(11.6) 93(60) 

 

21(13.6) 6(3.9) 

African Health Sciences, Vol 21 Issue 1, March, 202170



At multivariable analysis, factors that were found to be 
significantly associated with survival were Durie-Salm-
on stage III disease HR=5.9, (95% CI, 1.61 – 21.74; 

P=0.01) and LDH >225 U/L HR=3.3 (95% CI, 0.57 
– 5.92; P=0.03). BMI and HIV status were not signifi-
cantly associated with survival (Table 3).

 
              Figure 1: Kaplan-Meier survival estimate by stage of Multiple Myeloma 
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Table 3: Bivariable and multivariable analyses of survival 

 Bivariable analysis Multivariable analysis 

Factor CHR (95%CI) P-Value AHR(95%CI) P-Value 
Age 1.0(0.99 - 1.03) 0.24 1.0(0.99 - 1.05) 0.12 
Gender 0.7(0.41 - 1.14) 0.15 0.7(0.32 - 1.48) 0.34 
Comorbidities 1.7(1.03 - 2.84) 0.04 1.7(0.79 - 3.80) 0.17 
Disease stage 

 
   

I 1.0 . 1.0 . 
II 1.4(0.42 - 4.66) 0.59 1.5(0.23 - 9.85) 0.68 
III 2.6(0.99 - 6.74) 0.05 5.9(1.61 - 21.74) 0.01 

BMI category 
 

   

Underweight 1.0 . 1.0 . 

Normal 1.5(0.53 - 4.42) 0.44 1.1(0.27 - 4.83 ) 0.86 
Overweight 1.0(0.31 - 3.30) 0.10 0.6(0.10 - 3.30) 0.52 

HIV test 
 

   

Negative 1.0 . 1.0 . 

Positive 1.2(0.30 - 4.55) 0.83 0.5(0.07 - 2.82) 0.40 
LDH 

 
   

< 225 U/L 1.0 . 1.0 . 
>225 U/L 1.7(0.83 - 3.41) 0.15 3.3(1.13 - 9.50) 0.03 

No treatment received 0.1(0.06 - 1.13) <0.001 9.5(4.23 - 21.55) <0.001 
 

          NB: AHR: Adjusted Hazard Ratio, CHR: Crude Hazard Ratio, CI: Confidence Interval 
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Discussion
Multiple myeloma is a cytogenetically heterogeneous 
clonal plasma cell proliferative disorder20, 21 that gen-
erally reflects a chromosomal abnormality, with many 
translocations involving chromosomes 13 and 1422, 23. 
There are no established risk factors other than male 
gender, increasing age, African-American ethnicity, pos-
itive family history of  cancers of  haematopoietic and 
lymphoid tissues and monoclonal gammopathy of  un-
determined significance (MGUS)24, 25,26. Multiple mye-
loma has not yet been very well studied in the sub-Sa-
haran Africa. To the best of  our knowledge, our study 
is so far the largest of  its kind to describe the clinical 
characteristics and outcomes of  patients with MM in 
the sub-Saharan Africa.

Our data is consistent with the observation that MM is 
more prevalent in males26; however, compared with the 
global statistics which reports the mean age at diagnosis 
of  MM as 66 27-29, our data depicts a younger mean(SD) 
age at diagnosis of  59 (12.8) years. In a series of  123 
patients (49 black and 74 white) observed over 1971 
to 1976 in Johannesburg, South Africa,30  the median 
age of  clinical presentation in the black patients was 
52 years, 10 years younger than the median age for the 
white patients. A recent report by Madu et al.15 in 2014 
on a retrospective analysis of  32 patients diagnosed with 
multiple myeloma in Nigeria showed a median age at 
diagnosis of  62 years. Mukiibi et al. in 198831 in a study 
on 75 patients with MM in Kenya, reported a mean age 
at presentation of  51 years with 66.7% presenting with 
bone pains. The younger age of  presentation in African 
patients has been viewed to be due to the overall pop-
ulation age distribution32, however, genetic factors may 
also play a role.

Few patients in our study were tested for serum im-
munoglobulins. This test is not available to most pa-
tients at the UCI due to cost. Most patients (72%) who 
could afford the test had IgG kappa type MM, and the 
remaining had IgA. This finding is not very different 
from a study on Afro-Caribbean patients in the United 
States of  America that observed 64% patients with IgG 
MM followed by 17% IgA MM. However, Schulman et 
al., 1980, in their study in south Africa reported a higher 
frequency of  IgA myeloma in the black patients30.
A majority of  patients (69.7%) in our study presented 
with late stage disease (Durie-Salmon stage III), symp-
tomatic bone pain (84.4%) and radiographic evidence 
of  bone disease (61.9%). In contrast, the study on Af-

ro-Caribbean population reported only 30% of  patients 
as presenting in Durie-Salmon stage III and 60% pre-
senting with symptomatic bone pain. Presentation with 
late stage disease is not uncommon at the UCI and is 
not limited to only MM but to a wide number of  can-
cers33.
A majority of  patients (85.3%) in our study were HIV 
negative. An Australian cohort study reported an in-
creased number of  patients with multiple myeloma 
among persons with AIDS34. A similar observation was 
also reported in an earlier US and Puerto Rican AIDS 
registry study35. The prevalence of  HIV among persons 
aged 15 – 49 years in Uganda was 5.7% in 201836.

The median survival of  patients with MM is approxi-
mately 5 – 7  years with survival varying depending on 
host factors, tumor burden (stage), biology (cytogenetic 
abnormalities), and response to therapy37-39. In contrast, 
the median survival of  patients in our study of  only 2.5 
years, was much shorter than observed elsewhere. This 
may in part be due to presentation with late stage dis-
ease, but likely also related to treatment availability -  in 
general, this cohort received treatments generally given 
for transplant ineligible patients, and generally sub-opti-
mal compared to the currently recommended treatment 
for MM by international guidelines40. A majority of  pa-
tients in our study were treated with MP, MPT and VAD, 
which are currently considered suboptimal induction 
regimens. Only a small number of  patients were treated 
with Bortezomib-based chemotherapy. Moreover, the 
mean number of  cycles received for most chemother-
apy regimens were generally suboptimal41, 42. This could 
be due to the observed high loss to follow up.

The results of  our study are consistent with the obser-
vation that advanced disease and high LDH confers an 
adverse prognosis in patients with MM38,39. However, 
we did not show patients’ age as a predictor of  survival. 
Increasing age has been shown to be associated with a 
shorter survival in many big studies38,39.
Our study had some limitations. The most important 
tumour factors that affect survival are genetic aberra-
tions and gene expression profiles. Poor survival has 
been consistently associated with t(4;14) and 17p13 
deletion43-45. However, patients in our study were not 
assessed for genetic aberrations due to resource limi-
tations, therefore this data was unavailable to us. This 
study may not also have been powered to assess for oth-
er predictors of  survival; moreover, a significant num-
ber of  patients were lost to follow up, which is common 
in sub-Saharan Africa. 
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Conclusion
our study is so far the largest on multiple myeloma 
done in the sub-Saharan African population. Our re-
sults show that most patients were diagnosed with MM 
at a relatively young age compared to global statistics, 
predominantly with late stage disease with mainly bone 
pain as a presenting symptom, and the majority were 
HIV negative. The patients in our cohort had a relative-
ly shorter survival time. Factors associated with worse 
survival were late stage disease at presentation and high 
levels of  LDH. Further studies should seek to further 
explain these unique observations in the sub-Saharan 
African population.
 
Research support
Kleinman Family Research Fund & Uganda Cancer In-
stitute.

Previous presentation
None.

Disclaimers
None.

Authorship
All the authors contributed to and approved the final 
version of  this manuscript.

Conflict of  interest
None.
 
References
1. Kyle RA, Rajkumar SV. Multiple myeloma. N Engl J 
Med 2004;351:1860–73 PubMed .
2. Rajkumar SV, Kyle RA. Multiple myeloma: diagnosis 
and treatment. Mayo Clin Proc. 2005; 80:1371–82 Pu-
bMed.
3. Siegel RL, Miller KD, Jemal A. Cancer statistics. CA 
Cancer J Clin 2015. 2015;65:5.
4. Benjamin M, Reddy S, Brawley OW. Myeloma and 
race: a review of  the literature. Cancer and Metastasis Re-
views. 2003;22(1):87-93.
5. Kyle RA, Gertz MA, Witzig TE, et al. Review of  
1,027 patients with newly diagnosed multiple myeloma. 
Mayo Clin Proc 2003;78:21–33 PubMed.
6. Waxman AJ, Mink PJ, Devesa SS, et al. Racial dispar-
ities in incidence and outcome in multiple myeloma: a 
population-based study. Blood. 2010;116:5501.
7. Shirley MH, Sayeed S, Barnes I, et al. Incidence of  
haematological malignancies by ethnic group in Eng-
land, 2001-7. Br J Haematol 2013;163:465.

8. Huang SY, Yao M, Tang JL, et al. Epidemiology of  
multiple myeloma in Taiwan: increasing incidence for 
the past 25 years and higher prevalence of  extramedul-
lary myeloma in patients younger than 55 years. Cancer. 
2007;110:896.
9. Greenberg AJ, Vachon CM, Rajkumar SV. Dispari-
ties in the prevalence, pathogenesis and progression of  
monoclonal gammopathy of  undetermined significance 
and multiple myeloma between blacks and whites. Leu-
kemia. 2012;26:609–14 PubMed.
10. Alexander DD, Mink PJ, Adami HO, Cole P, Mandel 
JS, et al. Multiple myeloma: A review of  the epidemi-
ologic literature. Int J Cancer. 2007;120:40-61 PubMed.
11. Waxman AJ, Mink PJ, Devesa SS, Anderson WF, 
Weiss BM, Kristinsson SY, et al. Racial disparities in in-
cidence and outcome in multiple myeloma: a popula-
tion-based study. Blood. 2010;116(25):5501-6.  PubMed 
12. Blattner W, Jacobson R, Shulman G. Multi-
ple myeloma in South African blacks. The Lancet. 
1979;313(8122):928-9. PubMed 
13. Onyemelukwe G, Kulkarni A. Immunoglobulin 
types and features of  multiple myeloma in northern Ni-
geria. East African Medical Journal. 1988;65(1):33-8.
14. Mukiibi J, Karimi M, Kyobe J. Multiple myeloma in 
Kenyan Africans-a prospective study. East African Medi-
cal Journal. 1981;58(3):171-80.
15. Madu A, Ocheni S, Nwagha T, Ibegbulam O, Anike 
U. Multiple myeloma in Nigeria: an insight to the clin-
ical, laboratory features, and outcomes. Nigerian Journal 
of  Clinical Practice. 2014;17(2):212-7.
16. Parkin DM, Nambooze S, Wabwire-Mangen F, 
Wabinga HR. Changing cancer incidence in Kampa-
la, Uganda, 1991–2006. International Journal of  Cancer. 
2010;126(5):1187-95.
17. http://www.who.int/cancer/country-profiles/uga_
en.pdf?ua=1.  [
18. Wang Q, Wang Y, Ji Z, Chen X, Pan Y, Gao G, et 
al. Risk factors for multiple myeloma: a hospital-based 
case–control study in Northwest China. Cancer Epidemi-
ology. 2012;36(5):439-44.
19. Rajkumar S, editor Updated Diagnostic Criteria 
and Staging System for Multiple Myeloma. American 
Society of  Clinical Oncology educational book/ASCO 
American Society of  Clinical Oncology Meeting; 2016.
20. Palumbo A, Anderson K. Multiple myeloma. N Engl 
J Med. 2011;364:1046–60. PubMed .
21. Rajkumar SV. Treatment of  multiple myeloma. Nat 
Rev Clin Oncol. 2011;8:479–91 PubMed .
22. Fonseca R, Debes-Marun CS, Picken EB, Dewald 
GW, Bryant SC, Winkler JM, et al. The recurrent IgH 
translocations are highly associated with nonhyperdip-

African Health Sciences, Vol 21 Issue 1, March, 2021 73



loid variant multiple myeloma. Blood. 2003;102(7):2562-
7. PubMed 
23. Hideshima T, Bergsagel PL, Kuehl WM, Anderson 
KC. Advances in biology of  multiple myeloma: clinical 
applications. Blood. 2004;104(3):607-18. PubMed
24. https://www.iarc.fr/en/publications/pdfs-online/
epi/sp155/CI5V8.pdf.  [
25. Alexander DD, Mink PJ, Adami HO, Cole P, Mandel 
JS, Oken MM, et al. Multiple myeloma: a review of  the 
epidemiologic literature. International Journal of  Cancer. 
2007;120(S12):40-61.
26. Parkin D, Whelan S, Ferlay J, Teppo L, Thomas D. 
Cancer incidence in five continents Vol. VIII. IARC  
Scientific Publications. 2002;155.
27. Cowan AJ, Allen C, Barac A, Basaleem H, Bensenor 
I, Curado MP, et al. Global burden of  multiple myelo-
ma: a systematic analysis for the global burden of  dis-
ease study 2016. JAMA Oncology. 2018;4(9):1221-7.
28. Kyle RA, Gertz MA, Witzig TE, Lust JA, Lacy MQ, 
Dispenzieri A, et al., editors. Review of  1027 patients 
with newly diagnosed multiple myeloma. Mayo Clinic 
Proceedings; 2003: Elsevier.
29. Banavali A, Neculiseanu E, Draksharam PL, Datla 
S, Savjani M, Park J, et al. Findings of  Multiple Mye-
loma in Afro-Caribbean Patients in the United States. 
Journal of  Global Oncology. 2018;4:1-6. PubMed.
30. Shulman G, Jacobson R. Immunocytoma in black 
and white South Africans. Tropical and Geographical Medi-
cine. 1980;32(2):112-7.
31. Mukiibi J, Kyobe J. Pattern of  multiple myeloma in 
Kenyans. Tropical and Geographical Medicine. 1988;40(1):20-
5.
32. Jacobson RJ. Multiple Myeloma in Sub-Sahara Afri-
ca.  Epidemiology and Biology of  Multiple Myeloma: Springer; 
1991. p. 69-71.
33. Wabinga HR, Nambooze S, Amulen PM, Okello C, 
Mbus L, Parkin DM. Trends in the incidence of  cancer 
in Kampala, Uganda 1991–2010. International Journal of  
Cancer. 2014;135(2):432-9.
34. Grulich AE, Wan X, Law MG, Coates M, 
Kaldor JM. Risk of  cancer in people with Aids. 
AIDS.1999;13(7):839-43. PubMed 

35. Goedert JJ, Coté TR, Virgo P, Scoppa SM, King-
ma DW, Gail MH, et al. Spectrum of  AIDS-associated 
malignant disorders. The Lancet. 1998;351(9119):1833-9. 
PubMed 
36.https://www.unaids.org/en/regionscountries/
countries/uganda.
37. Russell SJ, Rajkumar SV. Multiple myeloma and 
the road to personalised medicine. The Lancet Oncology. 
2011;12(7):617-9.
38. Ludwig H, Bolejack V, Crowley J, Bladé J, Miguel JS, 
Kyle RA, et al. Survival and years of  life lost in different 
age cohorts of  patients with multiple myeloma. Journal 
of  Clinical Oncology. 2010;28(9):1599-605.
39. Avet-Loiseau H, Attal M, Campion L, Caillot D, 
Hulin C, Marit G, et al. Long-term analysis of  the 
IFM 99 trials for myeloma: cytogenetic abnormalities 
[t (4; 14), del (17p), 1q gains] play a major role in de-
fining long-term survival. Journal of  Clinical Oncology. 
2012;30(16):1949-52.
40. https://www.nccn.org/professionals/physician_
gls/PDF/myeloma.pdf.
41. Facon T, Dimopoulos MA, Dispenzieri A, Catalano 
JV, Belch A, Cavo M, et al. Final analysis of  survival 
outcomes in the phase 3 FIRST trial of  up-front treat-
ment for multiple myeloma. Blood. 2018;131(3):301-10.
42. Samson D, Newland A, Kearney J, Joyner M, Mitch-
ell T, Barrett AJ, et al. Infusion of  vincristine and dox-
orubicin with oral dexamethasone as first-line therapy 
for multiple myeloma. The Lancet. 1989;334(8668):882-
5.
43. Munshi NC, Anderson KC, Bergsagel PL, Shaugh-
nessy J, Palumbo A, Durie B, et al. Consensus recom-
mendations for risk stratification in multiple myeloma: 
report of  the International Myeloma Workshop Con-
sensus Panel 2. Blood. 2011;117(18):4696-700.
44. Fonseca R, Bergsagel P, Drach J, Shaughnessy J, 
Gutierrez N, Stewart AK, et al. International Myelo-
ma Working Group molecular classification of  multiple 
myeloma: spotlight review. Leukemia. 2009;23(12):2210.
45. Avet-Loiseau H. Role of  genetics in prognostication 
in myeloma. Best practice & research Clinical haematology. 
2007;20(4):625-35.

African Health Sciences, Vol 21 Issue 1, March, 202174


