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Myeloma	is	the	24th most	common	cause	of	cancer-related	
mortality	in	Uganda204 
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Guinea-
Bissau 1 8 9 7 3 4 5 6 10 2 11 20 12 17 15 23 22 16 24 18 28 14 19 21 13 25 29 27 30 26 31 

Cape Verde 3 5 11 1 2 6 7 9 13 4 8 18 12 16 10 22 24 15 25 20 23 14 26 19 17 21 28 30 29 27 31 
Sao Tome 
and Principe 1 4 6 7 3 20 5 8 9 2 14 18 12 15 22 23 21 13 17 16 26 10 19 25 11 24 29 30 28 27 31 

Eastern SSA 1 11 9 7 4 5 3 8 13 2 6 19 16 25 10 21 20 15 14 18 27 17 26 24 12 23 22 30 29 28 31 

Ethiopia 1 11 6 8 4 3 5 7 15 2 9 19 14 26 10 21 18 17 13 20 27 16 25 23 12 24 22 30 29 28 31 

Tanzania 1 10 8 6 7 4 3 5 14 2 9 21 17 23 12 20 19 13 15 18 27 16 26 25 11 22 24 29 31 28 30 

Kenya 2 17 8 4 3 7 6 5 19 1 10 20 14 26 9 24 22 13 12 11 27 16 23 25 15 21 18 30 29 28 31 

Uganda 1 10 6 4 9 7 3 8 17 2 5 18 15 22 13 21 20 14 11 23 27 16 26 25 12 24 19 30 29 28 31 

Mozambique 1 9 7 12 4 3 8 5 15 2 6 20 17 24 10 22 19 14 16 18 26 13 25 21 11 23 28 29 31 27 30 

Madagascar 1 11 9 6 5 3 4 8 12 2 7 19 14 25 10 21 20 16 13 18 27 17 26 24 15 23 22 30 29 28 31 

Malawi 4 11 9 6 10 7 3 8 5 2 1 23 17 21 12 13 20 14 16 19 26 18 25 24 15 22 27 30 29 28 31 

Zambia 1 12 6 4 7 8 3 9 11 2 5 21 16 22 10 18 20 14 13 19 27 17 26 25 15 23 24 30 29 28 31 

South Sudan 1 11 8 9 3 4 6 7 12 2 5 19 13 26 10 21 20 16 15 17 27 18 25 23 14 24 22 29 31 28 30 

Rwanda 1 14 7 8 6 5 3 4 17 2 9 21 16 25 10 19 20 13 12 18 27 15 26 24 11 22 23 29 30 28 31 

Burundi 1 13 9 8 3 4 5 6 17 2 7 20 16 25 10 21 19 12 15 18 27 14 26 23 11 24 22 29 30 28 31 

Somalia 2 12 8 9 3 4 6 7 15 1 5 16 18 27 10 21 19 13 14 20 26 17 24 22 11 25 23 29 31 28 30 

Eritrea 1 11 9 8 3 4 5 6 14 2 7 18 16 25 10 21 20 15 13 19 27 17 26 24 12 23 22 30 29 28 31 

Djibouti 1 10 6 3 8 5 4 9 12 2 7 20 14 24 11 19 21 16 13 15 27 17 26 25 18 22 23 30 29 28 31 

Comoros 1 12 8 7 6 3 4 5 14 2 9 20 13 25 10 21 19 17 11 18 26 16 27 24 15 23 22 30 29 28 31 
High-income 
North 
America 

2 3 4 1 13 14 5 11 7 22 21 10 12 9 15 6 8 17 19 23 18 20 26 24 29 16 31 27 25 30 28 

United States 2 3 4 1 14 13 5 11 7 23 21 9 12 10 15 6 8 17 19 22 18 20 26 24 30 16 31 27 25 29 28 

Canada 2 4 3 1 7 17 5 10 9 23 21 11 12 6 20 8 13 14 18 24 16 19 22 25 29 15 31 27 26 30 28 

Greenland 3 1 2 4 6 14 10 16 13 7 9 17 8 5 12 19 18 21 20 22 28 24 23 15 29 25 11 30 26 27 31 
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The	global	incident	of	myeloma	has	increased	42%	in	the	
past	decade

Copyright 2017 American Medical Association. All rights reserved.

in Table 2, between 2005 and 2015, incidence (95% UI) increased by
37% (32.1%-41.0%) from 1.2 million (1.19-1.24 million) to 1.7 million (1.6-
1.7 million) cases. Most of this increase can be explained by an aging
and growing population, however, even with the same population size
and age structure, colon and rectum cancer cases would have in-
creased by 5% between 2005 and 2015 reflecting a change in age-
specific incidence rates.

Figure 9 shows similar trends in ASIRs between men and women
for all levels of SDI except for the high-middle SDI quintile, where
trends are decreasing in women but increasing in men. As can be seen
in Web Table 1, ASIRs (95% UIs) have increased by 7% (1.8%-11.6%)
between 2005 and 2015 for men but have remained stable for
women at the global level: −0.2% (−4.3% to 4.4%). The largest in-

crease occurred in low-middle SDI countries at 25% (10.3%-
40.2%) for men and 13% (0.7%-27.4%) for women.

Between 2005 and 2015, age-standardized DALY rates for both
sexes decreased by 8% (−10.2% to −6.2%) at the global level, with
the largest decrease in high-SDI countries of 11% (−13.6% to −9.1%)
and the largest (nonsignificant) increase in the low SDI quintile of
9% (−6.0% to 27.8%) (Web Table 3).

4. Prostate Cancer
In 2015, there were 1.6 million (95% UI, 1.3-2.2 million) incident cases
of prostate cancer and 366 000 (95% UI, 303 000-460 000)
deaths. Prostate cancer caused 6.3 million (95% UI, 5.2-7.9 million)
DALYs globally in 2015, with 82% coming from YLLs and 18% from

Figure 6. Cancers Ranked Globally and for Both Sexes by Absolute Years of Life Lost (YLLs)

1 Tracheal, bronchus, and lung cancer 1Tracheal, bronchus, and lung cancer

2 2Liver cancerLiver cancer

3 Stomach cancer 3Stomach cancer

4 4Colon and rectum cancerColon and rectum cancer

5 Breast cancer 5Breast cancer

6 6LeukemiaLeukemia

7 Esophageal cancer 7Esophageal cancer

8 8Pancreatic cancerBrain and nervous system cancer

9 Cervical cancer 9Brain and nervous system cancer

10 10Cervical cancerPancreatic cancer

11 Non-Hodgkin lymphoma 11Non-Hodgkin lymphoma

12 12Prostate cancerAcute lymphoid leukemia

13 Acute myeloid leukemia 13Acute lymphoid leukemia

14 14Acute myeloid leukemiaProstate cancer

15 Ovarian cancer 15Ovarian cancer

16 16Lip and oral cavity cancer Lip and oral cavity cancer 

17 17Bladder cancer

18 Kidney cancer 18Bladder cancer

19 19Gallbladder and biliary tract cancerGallbladder and biliary tract cancer

20 Larynx cancer 20Larynx cancer

21 21Multiple myelomaUterine cancer

22 Nasopharynx cancer 22Uterine cancer

23 23Nasopharynx cancerMultiple myeloma

24 Other pharynx cancer 24Other pharynx cancer

25 25Malignant skin melanomaMalignant skin melanoma

26 Chronic lymphoid leukemia 26Chronic lymphoid leukemia
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4.6 (−1.6 to 15.4)
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17.4 (14.8 to 20.2)

17.2 (9.3 to 24.3)

6.2 (2.5 to 9.9)

−7.8 (−12.7 to −2.3)

26.1 (23.2 to 29.0)

13.0 (4.8 to 20.8)

2.3 (−4.4 to 10.8)

22.7 (10.3 to 30.4)

25.9 (22.0 to 29.9)

3.8 (−2.1 to 9.6)

13.1 (7.8 to 18.0)

18.0 (13.1 to 22.9)

27.5 (23.4 to 32.2)

24.6 (19.7 to 29.0)

17.9 (14.3 to 21.6)

6.7 (2.1 to 11.4)

9.6 (6.3 to 13.2)

27.9 (22.8 to 32.5)

4.5 (−2.2 to 12.6)

5.5 (−2.5 to 12.0)

20.4 (14.7 to 25.9)

19.1 (12.6 to 23.9)

5.5 (−0.1 to 11.1)

−9.4 (−13.3 to −4.9)

−12.1 (−16.2 to −7.9)

28.6 (24.1 to 33.2)

18.7 (8.3 to 24.8)

5.0 (−1.9 to 11.19)

−11.5 (−14.2 to −8.0)

−16.9 (−21.6 to −8.8)

−27.3 (−29.8 to −24.7)

−8.9 (−10.8 to −6.8)

−7.5 (−13.5 to −2.2)

−8.0 (−11.1 to −4.9)

−28.7 (−32.5 to −24.5)

−2.8 (−4.9 to −0.6)

−5.3 (−11.8 to 1.1)

−18.6 (−24.0 to −12.0)

0.3 (−9.4 to 6.0)

−4.2 (−7.1 to −1.3)

−6.4 (−11.5 to −1.3)

−3.1 (−7.4 to 0.9)

−7.5 (−11.3 to −3.9)

−0.2 (−3.5 to 3.4)

−1.5 (−4.9 to 2.0)

−17.6 (−21.2 to −13.9)
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27 Chronic myeloid leukemia 27Chronic myeloid leukemia

28 Hodgkin lymphoma 28Hodgkin lymphoma

29 Thyroid cancer 29Mesothelioma

30 Mesothelioma 30Thyroid cancer

31 Testicular cancer 31Testicular cancer

Kidney cancer 

Rank Rank Cancer  Cancer
Change in A-YLLs,

% (95% CI)
Change in AS–YLL
Rate, % (95% CI) 

2005 2015

Rank increased No change Rank decreased

Illustrated data include the percentage change in absolute YLLs (A-YLLs) and
the percentage change in the age-standardized YLL (AS-YLL) rate between
2005 and 2015;. The “other cancers” group is not included in these data

because it contains multiple different types of cancers. Solid lines connecting
the 2005 and 2015 charts indicate increased or unchanged rank for the
connected cancers; dotted lines indicate decreased rank.

Global Burden of Cancer 2015 Special Communication Clinical Review & Education

jamaoncology.com (Reprinted) JAMA Oncology April 2017 Volume 3, Number 4 535
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Plasma	cell	neoplasms

Multiple	myeloma
Light	chain	amyloidosis

• Deposition	of	an	abnormally	folded	light	chain	protein	in	tissue

POEMS	disease
• Polyneuropapthy (nerve	damage)
• Organomegaly (enlarged	organs)
• Endocrinopathy (disorders	involving	hormone	production)
• Monoclonal	gammopathy (presence	of	an	M-protein)
• Skin	rash

Lymphoplasmacytic lymphoma
• Plasma	cell	disease	involving	the	lymph	nodes

Waldenström’s macroglobulinemia
• A	type	of	lymphoplasmacytic lymphoma	that	makes	IgM	M-protein

Solitary	plasmacytoma
Plasma	cell	leukemia

• Greater	than	20%	plasma	cells	in	the	blood

D.	Coffey





Signs	and	Symptoms	of	Multiple	Myeloma

• Risk	factors	include:		
• Alcohol,	obesity,	radiation	exposure,	family	history,	chemical	exposure
• Monoclonal	gammopathy of	undetermined	significance	(MGUS)
• Smoldering	multiple	myeloma

• Fatigue
• Bone	pain
• Anemia
• Fractures
• Kidney	failure
• Neuropathy
• Frequent	infections
• Unexplained	weight	loss
• Spinal	cord	compression
• Neurological	symptoms



Diagnostic	Criteria



Diagnostic	Evaluation



Myeloma	deposits	are	identified	by	PET-CT	in	a	relapsing	patient	in	the	left	
femur,	ribs,	thoracic	and	lumbar	spine,	and	left	iliac	crest,	and	a	previously	

unsuspected	extramedullary	lesion	is	identified	behind	the	left	orbit.

A. Keith Stewart et al. Blood 2009;114:5436-5443©2009 by American Society of Hematology
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Multiple Myeloma - 3.
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Multiple Myeloma - 4.



Prognostic	Factors

• Abnormal	κ/λ ratio	at	diagnosis	seems	to	predict	poor	prognosis.
• Asymptomatic	patients	should	be	monitored	every	1	to	3	months	(grade	

C/IV).
• Initial	therapy	is	indicated	when	CRAB	symptoms	occur	(grade	C/IV).
• Age	is	associated	with	increased	frequency	of	comorbidities,	frailty,	and	

disability
• Negative	effect	on	outcome.



Risk	classification	based	on	baseline	testing

A. Keith Stewart et al. Blood 2009;114:5436-5443

©2009 by American Society of Hematology





Genes	involved	in	common	myeloma	genetic	aberrations



Common	chromosomal	abnormalities	in	myeloma

Abnormality Frequency Prognosis

Deletion 13q 45-50% Neutral

Gain 1q 35-40% Poor

Deletion 1p 30% Poor

Translocation (11;14) 15-20% Neutral

Translocation (4;14) 15% Poor

Deletion 17p 10% Poor

Translocation (14;16) 5-10% Poor

Translocation (6;14) 2% Neutral

Translocation (14;20) 1% Neutral

p

Centromere

q

p	=	short	arm	of	chromosome;	q	=	long	arm	of	chromosome
D.	Coffey



Myeloma	diagnostic	criteria

Smoldering
Myeloma

Multiple
Myeloma

Monoclonal	Gammopathy	of	
Undetermined	Significance

(MGUS)

M-protein

Bone	marrow
plasma	cells

End	organ	damage

<	3.0	g/dl > 3.0	g/dl Any

<	10% 10-59% >	60%

No No Yes
“CRAB	criteria"

CancerPre-cancer

Light	chain	ratio <	100 <	100 >	100

D.	Coffey





Treatment	

Therapeutic	approach	should	be	tailored	to	patient	age	
and	performance	status.

Antonio Palumbo et al. J Clin Oncol 2014;32:587-600 ©2014 by American Society of Clinical Oncology



A	selection	of	myeloma	treatment	regimens



Treatment	regimens	- continued



Treatment	regimens	for	high-risk	disease



Early	autologous	stem	cell	transplant	is	superior	to	RVD	
alone

Attal, M. et al. The New England journal of medicine 376, 1311–1320 (2017)
D.	Coffey



The	overall,	more	than	VGPR	and	nCR/CR	rates	for	a	selection	
of	phase	2	and	phase	3	trials	incorporating	novel	agents	

A. Keith Stewart et al. Blood 2009;114:5436-5443©2009 by American Society of Hematology



Maintenance	Therapy

• Long-term	maintenance	therapy	after	autologous	HCT	is	
standard	of	care	in	resource-rich	setting.

• Routine	use	of	maintenance	in	transplantation-ineligible	
patients	is	not	yet	validated.

• Thalidomide	is	an	option	for	standard-risk	patients,	although	
its	long-term	use	is	limited	by	the	risk	of	peripheral	neuropathy	
(grade	A/Ib).

• Lenalidomide is	well	tolerated	but	associated	with	a	higher	risk	
of	SPMs	(grade	A/Ib).

• Bortezomib can	be	an	effective	alternative,	with	lower	risk	of	
peripheral	neuropathy	than	thalidomide	(grade	B/IIa.)



Treatment	for	Relapsed/Refractory	and	Unfit	Patients

• Repeating	same	treatment	should	be	considered	after	long-
lasting	remission	(20-24	months).

• Alternative	regimen	is	suggested	for	patients	with	shorter	
remission	duration	(9-12	months;	grade	C/IV).

• VD	or	bortezomib-pegylated liposomal	doxorubicin	and	
lenalidomide-dexamethasone	are	the	treatments	of	choice	
(grade	A/Ib).

• Unfit	patients	should	receive	reduced-dose	MPT	or	VMP	or	
two-drug	combinations	with	bortezomib or	lenalidomide and	
low-dose	dexamethasone.

• VD	or	RD;	grade	C/IV
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