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Waldenström macroglobulinemia
Waldenström macroglobulinemia is a rare blood cell cancer characterized by
an excess of abnormal white blood cells called lymphoplasmacytic cells in the
bone marrow. This condition is classified as a lymphoplasmacytic lymphoma. The
abnormal cells have characteristics of both white blood cells (lymphocytes) called B
cells and of more mature cells derived from B cells known as plasma cells. These
abnormal cells produce excess amounts of IgM, a type of protein known as an
immunoglobulin; the overproduction of this large protein is how the condition got its
name ("macroglobulinemia").
Waldenström macroglobulinemia usually begins in a person's sixties and is a slowgrowing (indolent) cancer. Some affected individuals have elevated levels of IgM and
lymphoplasmacytic cells but no symptoms of the condition; in these cases, the disease
is usually found incidentally by a blood test taken for another reason. These individuals
are diagnosed with smoldering (or asymptomatic) Waldenström macroglobulinemia. It
can be several years before this form of the condition progresses to the symptomatic
form.
Individuals with symptomatic Waldenström macroglobulinemia can experience general
symptoms such as fever, night sweats, and weight loss. Several other signs and
symptoms of the condition are related to the excess IgM, which can thicken blood and
impair circulation, causing a condition known as hyperviscosity syndrome. Features
related to hyperviscosity syndrome include bleeding in the nose or mouth, blurring or
loss of vision, headache, dizziness, and difficulty coordinating movements (ataxia).
In some affected individuals, the IgM proteins clump together in the hands and feet,
where the body temperature is cooler than at the center of the body. These proteins
are then referred to as cryoglobulins, and their clumping causes a condition known as
cryoglobulinemia. Cryoglobulinemia can lead to pain in the hands and feet or episodes
of Raynaud phenomenon, in which the fingers and toes turn white or blue in response
to cold temperatures. The IgM protein can also build up in organs such as the heart
and kidneys, causing a condition called amyloidosis, which can lead to heart and
kidney problems. Some people with Waldenström macroglobulinemia develop a loss
of sensation and weakness in the limbs (peripheral neuropathy). Doctors are unsure
why this feature occurs, although they speculate that the IgM protein attaches to the
protective covering of nerve cells (myelin) and breaks it down. The damaged nerves
cannot carry signals normally, leading to neuropathy.
Other features of Waldenström macroglobulinemia are due to the accumulation of
lymphoplasmacytic cells in different tissues. For example, accumulation of these
cells can lead to an enlarged liver (hepatomegaly), spleen (splenomegaly), or
lymph nodes (lymphadenopathy). In the bone marrow, the lymphoplasmacytic cells

interfere with normal blood cell development, causing a shortage of normal blood cells
(pancytopenia). Excessive tiredness (fatigue) due to a reduction in red blood cells
(anemia) is common in affected individuals.
People with Waldenström macroglobulinemia have an increased risk of developing
other cancers of the blood or other tissues.
Frequency
Waldenström macroglobulinemia affects an estimated 3 per million people each year in
the United States. Approximately 1,500 new cases of the condition are diagnosed each
year in this country, and whites are more commonly affected than African Americans.
For unknown reasons, the condition occurs twice as often in men than women.
Causes
Waldenström macroglobulinemia is thought to result from a combination of genetic
changes. The most common known genetic change associated with this condition is
a mutation in the MYD88 gene, which is found in more than 90 percent of affected
individuals. Another gene commonly associated with Waldenström macroglobulinemia,
CXCR4, is mutated in approximately 30 percent of affected individuals (most of
whom also have the MYD88 gene mutation). Other genetic changes believed to be
involved in Waldenström macroglobulinemia have not yet been identified. Studies
have found that certain regions of DNA are deleted or added in some people with
the condition; however, researchers are unsure which genes in these regions are
important for development of the condition. The mutations that cause Waldenström
macroglobulinemia are acquired during a person's lifetime and are present only in the
abnormal blood cells.
The proteins produced from the MYD88 and CXCR4 genes are both involved in
signaling within cells. The MyD88 protein relays signals that help prevent the selfdestruction (apoptosis) of cells, thus aiding in cell survival. The CXCR4 protein
stimulates signaling pathways inside the cell that help regulate cell growth and
division (proliferation) and cell survival. Mutations in these genes lead to production
of proteins that are constantly functioning (overactive). Excessive signaling through
these overactive proteins allows survival and proliferation of abnormal cells that should
undergo apoptosis, which likely contributes to the accumulation of lymphoplasmacytic
cells in Waldenström macroglobulinemia.
Inheritance Pattern
Waldenström macroglobulinemia is usually not inherited, and most affected people
have no history of the disorder in their family. The condition usually arises from
mutations that are acquired during a person's lifetime (somatic mutations), which are
not inherited.
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Some families seem to have a predisposition to the condition. Approximately 20
percent of people with Waldenström macroglobulinemia have a family member with the
condition or another disorder involving abnormal B cells.
Other Names for This Condition
•

macroglobulinemia of Waldenstrom

•

Waldenstrom macroglobulinemia

•

Waldenstrom's macroglobulinemia

•

WM

Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Waldenstrom macroglobulinemia
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1835192/

Research Studies from ClinicalTrials.gov
•

ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22Waldenstrm+macroglobulinemia
%22+OR+%22Waldenstrom+Macroglobulinemia%22

Other Diagnosis and Management Resources
•

American Cancer Society: How is Waldenstrom Macroglobulinemia Diagnosed?
https://www.cancer.org/cancer/waldenstrom-macroglobulinemia/detectiondiagnosis-staging/how-diagnosed.html

•

American Cancer Society: How is Waldenstrom Macroglobulinemia Treated?
https://www.cancer.org/cancer/waldenstrom-macroglobulinemia/treating.html

•

MD Anderson Cancer Center
https://www.mdanderson.org/cancer-types/waldenstroms-macroglobulinemia/
waldenstroms-macroglobulinemia-diagnosis.html

•

MedlinePlus Encyclopedia: Macroglobulinemia of Waldenstrom
https://medlineplus.gov/ency/article/000588.htm
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Additional Information & Resources
Health Information from MedlinePlus
•

Encyclopedia: Cryoglobulinemia
https://medlineplus.gov/ency/article/000540.htm

•

Encyclopedia: Macroglobulinemia of Waldenstrom
https://medlineplus.gov/ency/article/000588.htm

•

Health Topic: Lymphoma
https://medlineplus.gov/lymphoma.html

Genetic and Rare Diseases Information Center
•

Waldenstrom macroglobulinemia
https://rarediseases.info.nih.gov/diseases/7872/waldenstrom-macroglobulinemia

Educational Resources
•

Cancer.Net: Amyloidosis
https://www.cancer.net/cancer-types/amyloidosis/overview

•

Cancer.Net: Waldenstrom Macroglobulinemia
https://www.cancer.net/cancer-types/waldenstrom%e2%80%99smacroglobulinemia/overview

•

MalaCards: waldenstrom macroglobulinemia
https://www.malacards.org/card/waldenstrom_macroglobulinemia

•

Orphanet: Waldenström macroglobulinemia
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=33226

•

The Leukemia & Lymphoma Society: Waldenström Macroglobulinemia Facts
https://www.lls.org/sites/default/files/file_assets/FS20_Walde
nstrom_2018_FINAL.pdf

•

University of Arkansas for Medical Sciences
https://cancer.uams.edu/myeloma/myeloma-related-diseases/waldenstrommacroglobulinemia-2/

•

WMUK: Hyperviscosity Syndrome
https://www.wmuk.org.uk/documents/HyperviscositySyndrome.pdf

Patient Support and Advocacy Resources
•

American Cancer Society
https://www.cancer.org/cancer/waldenstrom-macroglobulinemia.html

•

International Waldentrom's Macroglobulinemia Foundation
https://www.iwmf.com/WhatisWM.htm

•

Lymphoma Research Network
https://www.lymphoma.org/aboutlymphoma/nhl/wm/
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•

RareConnect
https://www.rareconnect.org/en/community/waldenstrom-macroglobulinemia

•

The Leukemia & Lymphoma Society
https://www.lls.org/

•

WMUK (United Kingdom)
https://www.wmuk.org.uk/

Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Waldenstrom+macroglobulinemia
%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+720+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM
•

MACROGLOBULINEMIA, WALDENSTROM, SUSCEPTIBILITY TO, 1
http://omim.org/entry/153600

Sources for This Summary
•

Cao Y, Hunter ZR, Liu X, Xu L, Yang G, Chen J, Patterson CJ, Tsakmaklis N, Kanan S, Rodig S,
Castillo JJ, Treon SP. The WHIM-like CXCR4(S338X) somatic mutation activates AKT and ERK,
and promotes resistance to ibrutinib and other agents used in the treatment of Waldenstrom's
Macroglobulinemia. Leukemia. 2015 Jan;29(1):169-76. doi: 10.1038/leu.2014.187. Epub 2014 Jun
10.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24912431

•

Hunter ZR, Xu L, Yang G, Zhou Y, Liu X, Cao Y, Manning RJ, Tripsas C, Patterson CJ, Sheehy P,
Treon SP. The genomic landscape of Waldenstrom macroglobulinemia is characterized by highly
recurring MYD88 and WHIM-like CXCR4 mutations, and small somatic deletions associated with Bcell lymphomagenesis. Blood. 2014 Mar 13;123(11):1637-46. doi: 10.1182/blood-2013-09-525808.
Epub 2013 Dec 23.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24366360

•

Monge J, Braggio E, Ansell SM. Genetic factors and pathogenesis of Waldenström's
macroglobulinemia. Curr Oncol Rep. 2013 Oct;15(5):450-6. doi: 10.1007/s11912-013-0331-7.
Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23901022
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3807757/

•

Poulain S, Roumier C, Galiègue-Zouitina S, Daudignon A, Herbaux C, Aiijou R, Lainelle A,
Broucqsault N, Bertrand E, Manier S, Renneville A, Soenen V, Tricot S, Roche-Lestienne C,
Duthilleul P, Preudhomme C, Quesnel B, Morel P, Leleu X. Genome wide SNP array identified
multiple mechanisms of genetic changes in Waldenstrom macroglobulinemia. Am J Hematol. 2013
Nov;88(11):948-54. doi: 10.1002/ajh.23545. Epub 2013 Aug 30.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23861223

•

Sahin I, Leblebjian H, Treon SP, Ghobrial IM. Waldenström macroglobulinemia: from biology to
treatment. Expert Rev Hematol. 2014 Feb;7(1):157-68. doi: 10.1586/17474086.2014.871494. Epub
2014 Jan 3. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24405328

page 5

•

Treon SP, Xu L, Yang G, Zhou Y, Liu X, Cao Y, Sheehy P, Manning RJ, Patterson CJ, Tripsas C,
Arcaini L, Pinkus GS, Rodig SJ, Sohani AR, Harris NL, Laramie JM, Skifter DA, Lincoln SE, Hunter
ZR. MYD88 L265P somatic mutation in Waldenström's macroglobulinemia. N Engl J Med. 2012 Aug
30;367(9):826-33. doi: 10.1056/NEJMoa1200710.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/22931316

•

Yang G, Zhou Y, Liu X, Xu L, Cao Y, Manning RJ, Patterson CJ, Buhrlage SJ, Gray N, Tai YT,
Anderson KC, Hunter ZR, Treon SP. A mutation in MYD88 (L265P) supports the survival of
lymphoplasmacytic cells by activation of Bruton tyrosine kinase in Waldenström macroglobulinemia.
Blood. 2013 Aug 15;122(7):1222-32. doi: 10.1182/blood-2012-12-475111. Epub 2013 Jul 8.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23836557

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/waldenstrom-macroglobulinemia
Reviewed: March 2015
Published: September 10, 2019
Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 6

