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Familial Multiple Myeloma:
a Family Study and Review
of the Literature

Henry T. Lynch, Warren G. Sanger,
Samuel Pirruccello, Brigid Quinn-
Laquer, Dennis D. Weisenburger

Background: The etiology of multiple
myeloma (MM) remains obscure, al-
though reports of familial clustering
have implicated both a host susceptibil-
ity factor and environmental effects.
Here we describe the medical histories
of members of a family prone to MM.
Methods: We developed a pedigree for
an MM-prone family by using informa-
tion obtained from a questionnaire.
Protein immunoelectrophoresis of se-
rum and urine from the proband and
from 19 family members was per-
formed to detect monoclonal immuno-
proteins. Peripheral blood obtained
from the proband and from five rela-
tives was subjected to standard cytoge-
netic studies to detect constitutional
chromosomal abnormalities. Multi-
fluor-fluorescencein situ hybridization
(M-FISH) and standard FISH studies
were performed on peripheral blood
from the proband and from two other
affected living relatives to determine
their karyotypes and to detect clonal
chromosomal abnormalities frequently
seen in patients with MM. Results:
Within this family, a sibship of seven
included three individuals (including
the proband) with histologically veri-
fied MM and two individuals with a
monoclonal gammopathy of unknown
significance (MGUS), as determined by
immunoelectrophoresis of serum and
urine. This family also had members
with acute lymphocytic leukemia, ma-
lignant melanoma, and prostate cancer.
In the family members tested, we de-
tected no constitutional chromosomal
abnormality. None of the three indi-
viduals analyzed by FISH had a dele-
tion of the retinoblastoma (Rb-1) locus,
which is frequently deleted in patients
with MM, and only one (the proband)
had a translocation involving chromo-
somes 11 and 14, a clonal abnormality
commonly seen in MM. Conclusion:
The study of familial MM may provide
insights into the pathogenesis and, ulti-
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session (i.e., a family information servicg@4) that
covered the natural history of MM, current knowl-
edge about familial factors in this disease, and the
. aims and objectives of our study. Each individual in
Multiple myeloma (MM), regardless attendance was then told that we were interested in
of its initial response to therapy, is usuallyidentifying a possible genetic basis for MM through
fatal (1) MM has a projected incidence of studies of DNA obtained from samples of their
13600 new cases in the United States duperipheral blood. _
ing the year 2000, which closely approxi- The family members in attendance were told that

: . . they could decline participation in this study at any
mates Its prOJECted morta“ty of 11 200time without penalty. Those family members not in

(1). MM is a malignancy that involves ,xendance were informed about our study by letter.
both mature and immature plasma cellSthey were advised that all findings would be held in
The proliferation and accumulation ofstrict medical confidence and that their identities
these cells, coupled with their overpro.would be protected if the results of the study were
duction of specific proteins, have an im-Published in th(_e fgture. F_amil)_/ members were also
pact on the clinical manifestations of thigl?/d that any findings with clinical translation to

. . their benefit would be provided to them and, with
disorder (2) Although the_ etiology of their permission, to their family physicians. Genetic
MM remains obscure, environmental faCrounseling was provided to each member of the
tors, particularly radiation exposurefamily individually. The information provided by
among radiologist$3), have been impli- the genetic counselor was based on MM risk deter-
cated. Compared with other racial groupsr,n‘ined by the individ_ual’s positiorj in the pedigree,
African-Americans, especially males,W'th pa_rtlcular attennon be|ng paid to whether they
have an increased frequency of MM) had a first-degree relative with MM.
MM among married coupleg5,6) and | mmunofixation Electrophoresis of
community clus_ters of MM(?,S) have rine and Serum
also been described, suggesting the poten-
tial importance of environmental factors Urine was collected over a 24-hour period from
in the etiology of MM. 19 first-degree relatives of the proband. We also

Reports of substantial familial cluster-obtained peripr_lergl. blood samp!es by venipuncture

ing of MM (4,5,7,9-23gand one report of from the same individuals; a portion of each of those

a par of |dentlpal twins W'_th MM(Z]') frozen at =70 °C. We used the Paragon Electropho-
suggest that primary genetic factors mayesjs system (Beckman Diagnostic Systems, Brea,
have a role in the etiology of MM. Here ca) and the manufacturer's recommended protocol
we describe an MM-prone family and dis-to perform standard immunofixation electrophoresis
cuss the clinical pathology and genetido identify monoclonal immunoglobulins in the
features of the affected family members.Urine and serum samples.

MM and related disorders. [J Natl
Cancer Inst 2001;93:1479-83]

Cytogenetic Studies
SUBJECTS AND METHODS
Peripheral blood cells were also used for standard
cytogenetics studies. Phytohemagglutinin (PHA)-
stimulated and unstimulated cell cultures were es-

tablished f ipheral blood obtained f
This study was approved by the Institutional.a Ished from peripheral blooc obtainec from

individuals 11I-1, 1I-4, 1I-5, 111-8, 11I-9, and IV-3.
Review Board at Creighton University, Omaha, NE., . Y . ' '
’ ' “'High- lut - fi hro-
It was initiated after the proband, the first family igh-resolution G-banding was performed on chro

. o mosome preparations from PHA-stimulated cultures
member identified, expressed concern to one of th

f determine if there were any constitutional chro-
authors (H. T. Lynch) about an excess of MM in her Y

Family Study

family and gave us permission to study the family..

W nt tionnaire t h of the orob nd’mg with myeloma in this family. Unstimulated
€ sent a questionnaire to each ot the proba eripheral blood cultures were used to determine if

first- and second-degree relatives requesting a de- .

: ; . .2 = “there was an acquired clonal chromosomal abnor-
tailed genealogy and medical history, which in-
cluded their history of cancer at all anatomic sites.
We asked living family members with a history Afiliati ¢ authors:H. T. Lvnch. B .
of any cancer or the legal next of kin of deceased lliations of authors:H. T. Lynch, B. Quinn-

family members with a history of any cancer to signlc‘:aquﬁr’ Djpartmen; ?]f ITrefv;Int(lj\_/g Meod'c'?]e’
permission forms that allowed us to obtain the origi- reighton University School o edicine, ©mana,
E; W. G. Sanger (Human Genetics Laboratory),

nal medical and pathology documents and any avail-

able tissue specimens (slides or blocks) of the af§' Pirruccello, D. D. Weisenburger (Department

fected individuals. A hematopathologist (D. D.Of Pathology and Microbiology), University of

Weisenburger) reviewed the slides and tissué\IEbraSka Medical Center, Omaha.
blocks. Correspondence toHenry T. Lynch, M.D., De-

On the basis of the information that we obtained?@"tment of Preventive Medicine, Creighton Univer-

from the questionnaires, we developed a workin ity iChOOI of Medicine‘,l.ﬁsloo r(]:alifor_nirz? Plaza,
pedigree of the proband’s family (Fig. 1). Twenty- maha, NE 68178 (e-mail: htlynch@creighton.edu).

five available family members (including spouses See’Notes” following “References.
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mentation for monoclonal gam- MMS58 . SE] o
mopathy of unknown signifi- d.64 %
cance (MGUS) in individuals =1
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source of documentation for 2-4320- 29 - - - - - 3
prostate carcinoma in individual 3
11I-2 was medical records that Mole  Femole =
di d th Th 1 2 Individual number LEGEND S
iscussed the cancer. The sourcs J O Unaffected ) @
of documentation for cancer in 8 33 Current age Cancer Sites >
. .o . O
individuals 111-2 (multiple my- H © Cancer by Pathology, ALL Acute Lymphocytic Luekemia 2
eloma), IS, l6, and 1V-3 g o oo of diognosi BT elonoms 2
. . ‘ 3.
was diagnostic pathology re- Current age MM Multiple Myeloma I
ports. d. = dead at age (In /(]j Cancer by Family History, Pro Prostate Carcinoma g
years). ds4  das age ot death Sk Skin Carcinoma ©
@ Multiple Primary Cancers Unverified + MGUS 3
=
. . (9]
B o Multiple Primary Cancers by Pathology Inf Died within 24 hours of birth &
74 Number of Uncoffected Progeny S
(Both Sexes) ¢
] Proband

mality associated with the affected family membersnanufacturer’s protocol and was followed by annoma and died at age 35 years. One of the
(25). overnight incubation at 37 °C to allow hybridization proband’s siblings with MM (l11-2) was
Fluorescencén situ hybridization (FISH) studies of the probes. The slides were then washed onc&iagnosed with prostate cancer at age 54@

were also performed on interphase lymphocyte nuwith 0.4x standard saline citrate/0.3% Nonidet P-40 .
P P ympnoey ) years, 4 years before he was diagnoseds

6.¥l/6l/€6A0ENSqE

clei prepared from the unstimulated peripheral bloodt 72 °C for 2 minutes. The cells were then counter? e @
cultures obtained from individuals 111-5, 11-8, and stained with DAPI Il (Vysis, Inc.) as described by With MM, and one of that sibling S daugh- &
IV-3. Hybridization probes (Vysis, Inc., Downers Dave et al.(26) and viewed on an Olympus BX60 ters (IV-3) had acute lymphocytic leuke- 2

Grove, IL) utilized included the LSI D135319 probe, microscope equipped with appropriate filters. Imagemia when she was 3 years old. She is nowg
which detects the presence or absence of the 13qtdpture and analysis were performed with Applied?9 years old and is in good health.
locus, and the immunoglobulin H (IgH)/CCND1 M-FISH capture software (Applied Imaging, Phila-  \ne reviewed the medical records and

probe, which detects the presence or absence ofdelphia, PA). P
translocation involving bcl-1 on chromosome 11 at p?'thOIOgy reports for the three deVId.uaIS
with MM (lll-2, [II-5, and 111-6). Indi-

g13 and the IgH locus on chromosome 14 at q32. IIRESULTS ' .
vidual 11I-2 underwent magnetic reso-

addition, we used the SpectraVysion® probe set

(Vysis, Inc.) according to the manufacturer's in-Pedigree nance imaging (MRI) at age 58 years. The
structions and the protocol described by Dave et MRI results suggested that he had a tumor
al. (26) to perform multifluor-FISH (M-FISH) on Fig. 1 shows the pedigree (over fourin his spine. A subsequent work-up deter-
slides of peripheral blood cells from individuals ganerations) of the family that we studiedmined that the tumor was MM that had
:i'(')'fél':!;\?;/Oa:;se's\./'goiobgteﬁ::r;?st:egngo&?g:gh It also summarizes the specific cancersompletely replaced the fifth lumbar ver-
studies, freshly prepared blood slides were incu@nd thg age of cancer onset for the aftebra and suggested that there was a ques-
bated for approximately 30 minutes at 60 °C. Thd€cted individuals in this kindred. The tionable lesion in the second sacral verte-
slides were incubated in 0.1% pepsin at 37 °C foproband (l1I-5) and two of her siblings bra. A bone marrow specimen from the
30 minutes, followed by a 5-minute incubation in(I[I-2 and 11I-6) developed MM. The pro- iliac crest of 11I-2 contained atypical
phosphate-buffered saline (PBS) containing 4%)and’s maternal grandfather (I-2) was diplasma cells, and immunoelectrophoresis
ﬁﬁ;aefgw;ti"leé‘giidagghigrar?emgﬂg'\i}a;:‘icr’]g”i‘rfrs‘ucggnosed with leukemia (type unknown) abf this individual’s serum revealed a
cessively increasing concentrations of ethanol. c.age 80 years, and he died at age 84 yeampnoclonal increase in the |mmuqoglob-
denaturation of individual target DNA with probe 1 N€ Proband’s mother (11-2) died of anulin G (IgG)-lambda immunoprotein. In-

DNA was performed at 75°C for 5 minutes in aunknown cause at age 66 years. The pralividual Ill-5, the proband, had an MRI at
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tures of the twelfth thoracic and the secdividuals IlI-1 and 11I-8, who are the cultures of peripheral blood from indi-
ond lumbar vertebrae and diffuse, abnorbrothers of the three siblings diagnosediduals III-5, I1I-8, and IV-3 by using the

mal signals in the bone marrow that weravith MM, may have an increased lifetimeLSl D135319 probe, which detects
consistent with MM. A bone marrow risk of developing MM and should be fol- 13g14. All three individuals had two cop-
specimen from the sacrum of IlI-5lowed carefully in the future. Unfortu- ies of the 13gq14 locus, thereby indicating
showed marked plasmacytosis. A finahately, we cannot determine their absolutéhat they did not have a deletion of the

diagnosis of plasma cell myeloma withrisk for MM. Rb-1 region. We also performed inter-
hypogammaglobulinemia was made when phase FISH on these same individuals
the urine immunoelectrophoresis revealegytogenetics by using the LSI IgH/CCND1 probe,

monoclonal kappa light chains. Individual which detects t(11:14)(q13:932), a trans-

I11-6 sustained a pathologic fracture of Standard cytogenetic and FISH studiekbcation involving bands 11g13 and
the fourth lumbar vertebra at the age ofvere performed. We observed no mitoticl4g32 that is also found frequently in in-
53 years. Smears of his bone marrow resells in unstimulated cell cultures estabdividuals with MM (28,29). Individual
vealed that approximately 30% of thelished from peripheral blood samples obi{ll-5 had a translocation involving bands
cells were plasma cells. Serum proteiiained from individuals IlI-1, 111-4, IlI-5, 1113 and 1432, but individuals 11I-8
immunoelectrophoresis of this individu-111-8, 111-9, and IV-3. High-resolution and IV-3 did not.
al's serum detected an IgG-lambdahromosome analysis of the PHA-stimu-
monoclonal protein, which was consistentated cell cultures established from theGenetic Counseling
with MM. peripheral blood samples revealed that all ) o

We performed immunofixation elec- but two of these individuals had the nor- Ve advised individuals 1ll-1 and 111-8
trophoresis on urine and serum samplemal complement of chromosomes (j.e.Of the abnormal electrophoretic findings
obtained from 19 other members of thist6,XX for females and 46,XY for males). @nd their long-term cancer risk implica-
family: the results of these analyses ar@he two exceptions were individual I11-5, ions. These individuals were made fully
summarized in Table 1. With the excepwho had a very unusual polymorphisn@Wware of their increased risk for MM.
tion of individuals 111 and 111-8, all fam- (variant) involving a very large satellite They were also advised that these find-
ily members tested had normal test restalk on the short arm of chromosome 14IN9S, particularly in concert with the fact
sults; i.e., we detected no monoclonaand individual 111-8, who had the samethat three of their siblings had MM, war-
proteins in their urine or serum. Indi- polymorphism on both copies of chromo-anted long-term follow-up. Specifically,
vidual 1ll-1 had small amounts of kappasome 14. G-banding analysis at the 750¥€ recommended that each of them have
proteins in his serum, whereas individuaband level and M-FISH studies on indi-2hnual protein immunoelectrophoresis of =
-8 had small amounts of monoclonalviduals 11I-5, 11-8, and V-3 revealed no their serum and a 24-hour urine sample to §
IgG-lambda proteins in his serum. Neitheconsistent constitutional chromosomapC¢'€en for myeloma protein as well as a
II-1 nor 11I-8 displayed any evidence of abnormality or polymorphism that might Pone marrow examination when clinically
MM during a thorough clinical and labo- serve as a cytogenetic marker to followndicated, because of their perceived in-
ratory work-up by their personal physi-the segregation of the MM phenotype infré@sed risk of developing MM.
cians. On the basis of these results, wthis family.
conclude that the appropriate diagnosis The retinoblastoma (Rb-1) locus at
for these two individuals is monoclonal13ql14 is frequently deleted in individuals This familv contains a remarkable sib-
gammopathy of unknown significancewith MM (27). Therefore, we performed hi Wherei);l three siblinas developed
(MGUS). In addition, we suggest that in-interphase FISH studies on unstimulateﬁm\f’ 9 P

and two others, IlI-1 and 1lI-8, cur-

rently have MGUS. However, our genea-
logic investigations do not allow us to as-
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Table 1. Serum and urine protein immunofixation electrophoresis test results for this kindred*
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Test (monoclonal proteins detected) cribe a mode of genetic transmission for
N MM in this family. The proband’s father,
Individualt SIFE-1 SIFE-2 UIFE  who had skin carcinoma (type unknown)
n-1 A A N at age 42 years and prostate cancer at ag
(IgA-kappa) (IgA-kappa) 61 years and who died at age 84 years, didg
-4 N ND N not have any type of hematologic cancer r
-5 N ND NSt . ..o
111-8 A A N that we can determine. The proband’s 3
(IgG-lambda) (IgG-lambda) mother, who died at age 66 years, could
m-o N N N conceivably have transmitted MM to her
:x:g'z'”d"”d“a@ N D = children but may not have lived long
IV-5, 5 individuals§ N ND N gnough to develop the disease. This find-
IV-6, 6 individuals§ N ND N ing may be due to decreased penetrance

of a deleterious gene. According to family
*SIFE = serum immunofixation electrophoresis; UIFE urine immunofixation electrophoresis; history, the proband’s maternal grandfa-
N = normal protein pattern; A= abnormal protein pattern; NS no urine sample was received from thatther (|_2) had leukemia. but whether or
individual; ND = the test was not repeated; IgA immunoglobulin A; IgG = immunoglobulin G. . ! . . )
TThe number designation for each individual corresponds to the individual number designations oﬂ%ehe had MM is unclear. His wife (I 1)
pedigree in Fig. 1. died at age 35 years of an unknown cause.

TUIFE results were obtained from this individual's medical records. The proband’s maternal aunt (I-6) died
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Using both high-resolution chromo-cal and laboratory data, or prognosis comet al. (15) have described a family in
some analysis and M-FISH, we found ngared with individuals with nonfamilial which a germline mutation of CDKN2A
apparent constitutional chromosomal abmyeloma in the general population. Thevas present in four melanoma-affected
normalities or rearrangements that segrexuthors did observe an increased incindividuals as well as in a fifth family
gated with MM or with MGUS in this dence of immunoglobulin abnormalitiesmember who had MM. Loss-of-heterozy-
family. However, our observation that in-in healthy relatives of the patients mani-gosity studies performed on sorted bone
dividual 111-8 had two identical copies of festing MM, suggesting possible genetianarrow from the MM patient showed loss
a very unusual polymorphism on the shorsusceptibility to MM. Meijers et al(18) of the wild-type CDKN2A allele in the
arm of chromosome 14 suggests that thiglso identified a family with an increasedmalignant plasma cells. Dilworth et al.
individual's biologic parents may haveincidence of immunoglobulin abnormali- (15) have suggested “. . . that germline
had a common ancestor. Our inquiriesies in healthy members; in that family, mutations of CDKN2A may predispose
into the possibility of consanguinity havethree individuals died of MM and threeindividuals to a wider variety of malig-
produced no evidence of this to date. Alimanifested asymptomatic paraproteinnancy than has been hitherto reported, but
ternatively, it is also possible that the ho-emia. that the expression of these cancers may¥
mozygous appearance of the chromosome Studies have also found MGUS occurdepend heavily on the genetic background 3
14 polymorphism in individual 111-8 rep- ring in families that also manifested MM. of the patient.” Whether this CDKN2A
resents uniparental disomy. Finally, weHorwitz et al.(20) described a family in mutation is present in our family has not
found that individual 1lI-5 had a translo- which MM was present in three siblings,yet been established; this issue will be ad-
cation involving bands 11q13 and 14q32two of whom had a history of a monoclo-dressed in our future studies of this fam-
which is an acquired chromosomal abnornal gammopathy. Their review of the lit-ily. However, the significance of mela-
mality commonly linked to MM. Al- erature suggested that some cases of Mibma and other cancers in our MM family
though t(11:14)(q13:932) is a recurrentmay have a hereditary basis and that othenust be viewed cautiously, given the fact
clonal abnormality in MM, the prognostic family members may be at increased riskhat this is a single family and of limited
significance is not yet clear. for developing the disease. They consize.

The literature contains some reports o€luded that, while families exhibiting sev-  Racial differences in the incidence of
families with multiple cases of MM. In a eral individuals with benign (monoclonal) MM could indicate cultural and/or inher-
review of 53 published families with MM gammopathies may not be unusual, franked susceptibilities to MM. Brown et al.
in more than one family member, Roddiemyeloma in three siblings appeared very33) conducted a population-based, case—
et al. (11) identified only three families rarely. Bizzaro and Pasir{iL6) studied a control interview study of 361 white and
with three affected siblings. In one offamily in which five siblings had a mono- 204 black individuals with MM to deter-
those three families, MM occurred in theclonal gammopathy. Two of the five sib-mine whether family history of cancer
three siblings over a 6-year period. Groskings were diagnosed with MGUS, andcontributed to MM and what, if any, fac-
bois et al.(10) identified 15 families with one sister died of MM. There was, how-tors might explain the racial disparity of
multiple cases of MM; three of thoseever, no association between the humarisk. For both racial groups, the risk of
families had members with MGUS. Theleukocyte antigen haplotypes of these afMM was statistically significantly higher
cases of MM in 10 of those 15 familiesfected individuals and the presence of among individuals who had a first-degree
occurred in siblings whose mean age anonoclonal protein. relative with MM than among those lack-
diagnosis was similar to the mean age at Individuals with familial MM, like ing a first-degree relative with MM. The
which sporadic MM is diagnosed in thethose with the majority of hereditary can-risk of MM was also increased among
general population. It is interesting thatcer syndromeg30), appear to show sus-those who had a family history of any
the mean age at diagnosis in those 10eptibility to other hematologic cancers ahematolymphoproliferative cancer, par-
families decreased in successive generaell as solid tumors. Eriksson and Hall-ticularly if the affected individual was a
tions, suggesting the genetic phenomendrerg (14) studied hematologic malignan-sibling of the person whose risk was be-
of anticipation, which is the increase incies and different types of cancer in reing assessed. Brown et al. concluded that
the severity of symptoms of a genetic distated individuals in Sweden. They foundtheir study provided no evidence for dif-
ease with an earlier age of onset in sucghat, among 239 case subjects with myferences in MM incidence rates according
cessive generations. Deshpande efldl) eloma and 220 control subjects, individuto race.
also found that the mean age at whiclals who had first-degree relatives with There are many limitations to our un-
MM is diagnosed in successive generahematologic malignancies, specificallyderstanding of familial clustering of MM,
tions was lower for children than for par-MM, had an increased risk of MM them-in which a chance association must al-
ents, which also raises the possibility okelves. They also observed an increasedays be considered. For example, any
anticipation in familial MM. risk of MM for individuals whose first- estimate of the frequency of familial clus-

Family studies reveal that a subset oflegree relatives had had other types dering of cancers such as MM could be
MM shows substantial familial clusteringtumors, especially if they occurred in thesubstantially distorted by ascertainment
consonant with a hereditary etiology ofprostate or brain. bias. Additional biases that could lower
MM. In their review of the pertinent lit- In the pedigree of the family we havethe frequency estimates include the re-
erature, Shoenfeld et gl19) analyzed 37 described (Fig. 1), note that the proband’sluced penetrance of genes that cosegre-
families with MM. It is interesting that the maternal aunt (I1I-6) had early-onset magate with the MM phenotype and the pos-
family members with MM showed no ma- lignant melanoma, a disorder often asscsible association of MM with a hereditary
jOI’ dlfferences with regard to sex, ageplated with a mutation in the CDKN2A predisposition to other cancers, such as
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ing familial c|ustering of MM is more (6) Kyle RA, Greipp PR. Multiple myeloma: (25) Nashelsky MB, Hess MM, Weisenburger DD,
Iikely to be observed in Iarge families. in houses and spouses. Cancer 1983;51:735-9. Pierson JL, Bast MA, Armitage JO, et al. Cy-

which genetic susceptibility to MM is (7) Kyle RA, Finkelstein S, Elveback LR,.Kurl.and togenetic abnormalities in B-immunoblastic

. - . LT. Incidence of monoclonal proteins in a lymphoma. Leuk Lymphoma 1994;14:415-20.
p_regent, than_ in small fa_m”les _Wlth a Minnesota community with a cluster of mul- (26) Dave BJ, Nelson MA, Pickering DL, Chan
similar genetic suscept|b|llty, given a tiple myeloma. Blood 1972;40:719-24. WC, Greiner TC, Weisenburger DD, et al.
larger number of genetically informative (8) Ende M. Multiple myeloma: a cluster in Vir- Characterization of diffuse large cell lym-
individuals in the larger families. Such ginia? VA Med 1979;106:115-6. phoma using M-FISH. Cancer Genet Cyto-

findings of strong familial clustering of (9) Crozes-Bony P, Palazzo E, Meyer O, De Bandt  genet. In press 2001.
MM are also more Iikely to be published M, Kahn MF. Familial multiple myeloma. Re- (27) Higgins C, Blair H, Bhavana D, Sanger W.

than are occurrences in patients from port of a case in a father and daughter. Review  Deletions of 13q14 are significant in the diag-

- . . . of the literature. Rev Rhum Engl Ed 1995;62: nosis of multiple myeloma [abstract]. In: Pro-
smal_l families, skewmg the information in 439-45. ceedings of the American Society of Human
the literature. (10) Grosbois B, Jego P, Attal M, Payen C, Rapp Genetics. Annual meeting, October 12-16,

The etiology of MM remains elusive. MJ, Fuzibet JG, et al. Familial multiple my- 2001. San Diego, CA.

However, several studi€44,15,30)have eloma: report of fifteen families. Br J Haematol (28) Fonseca R, Witzig TE, Gertz MA, Kyle RA,

suggested that individuals with familial 1999;105:768-70. Hoyer JD, Jalal SM, et al. Multiple myeloma
MM may be susceptible to various other(11) Roddie.PH, Dang_R_, Parker_AC. Multiple my- and the translocation t(11;14)(q13;932): a re-
hematologic cancers as well as solid tu- ig)ggéz(ljr-]]_;qrege siblings. Clin Lab Haematol ggg 28113 cases. Br J Haematol 1998;101:
mors. AIthoth we identified Case.‘s of 12) Deshpande HA, Hu XP, Marino P, Jan NA, (29) Lai JL, Michaux L, Dastungue N, Vasseur F,
leukemia, p_rostate cancer, and ma“gna t Wiernik PH. Anticipation in familial plasma Daudignon A, Facon T, et al. Cytogenetics in
melanoma in the MM-prone family pre- cell dyscrasias. Br J Haematol 1998;103:  multiple myeloma: a multicenter study of 24
sented in this report, we believe that cau-  696-703. patients with t(11;14)(q15;032) or its variant.

tion in the genetic interpretation of thesg13) Loth TS, Perrotta AL, Lima J, Whiteaker RS, Cancer Genet Cytogenet 1998;104:133-8.
cancer cases must be invoked, given the Robinson A. Genetic aspects of familial mul- (30) Lynch HT. Cancer genetics. Springfield (IL):
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