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spectrum of familial WM has yet to be established,
this review will adhere to conservative criteria,
considering only families with multiple cases of

WM.

EPIDEMIOLOGY OF WM

Epidemiologic data for WM, particularly per-
taining to potential risk factors, are sparse. In the
United States, population-based studies have con-
firmed the rarity of WM.2? Incidence rates are 34
per million in males and 1.7 per million in females
and increase geometrically with advancing age.
Median age at diagnosis is 72 years. WM is sub-
stantially more common in white males than in
other race/gender groups and is nearly twice as
common in whites as in blacks, in contradistinc-
tion to multiple myeloma, for which the.zate ratio
is reversed. Suggestions of a possible occupational
or environmental association have been based on
a handful of case reports,+¢ but these have not
been corroborated. The sole published case-con-
trol study? found cases to be better educated, but
otherwise found no significant differences in other
sociodemographic indicators, specific occupational
exposures or employment, tobacco or alcohol use,
medication use, or history of prior medical condi-
tions. '

CHARACTERISTICS OF FAMILIAL WM

To date, 12 families containing 31 cases of WM
have been reported817 (Table 1); these have
been characterized with variable detail, making
systematic analysis difficult. Numbers are small,
“but the familial cases differ markedly from sporadic
WM in age and gender distribution, being diag-
nosed at least a decade earlier and much more
likely to be male than sporadic cases. The earlier

age at diagnosis is unlikely to be explained by

ascertainment bias, since it is unchanged when
probands are excluded, but numbers are small.
Younger age at diagnosis has been recognized as a
marker of genetic propensity in other familial can-
cer syndromes (eg, breast,!® prostate,1® colon®),
although the age disparity is sometimes greater.
The gender difference is not readily explained and
may reflect small sample size or as yet unrecognized
endocrine or genetic factors. The typical reported
WM family has only two cases, although up to four
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cases have been identified in selected families. The
most commonly reported pedigree configuration is
two affected siblings (including one set of monozy-
gotic twins); only three families published exhibit
parent to offspring transmission. Whether this rep-
resents the true pedigree distribution or a problem
of ascertainment is unclear, given the late age of
disease onset in combination with the fact that
WM was first described in 194421 and not univer-
sally regarded as a malignancy until 1988.22
Bone marrow confirmation was reported in 21
patients; the histological pattern was reportedly
discordant (diffuse v nodular) in half the families
for whom the information was available. Present-
ing symptoms and signs were reported in about
‘half the families and were generally similar to
those found in sporadic WM.2? A bleeding diathe-
sis (33.3%) or malaise and/or weakness (33.3%)
were the most common symptoms, followed by
weight loss (22.2%). Anemia (72.2%) was com-
mon, and examination revealed hepatosplenomeg-
aly (33.3%), lymphadenopathy (27.8%), retinal
dysproteinemic findings (22.2%), and/or periph-
eral lymphocytosis (16.7%). Nearly all patients
(94.4%) had an elevated erythrocyte sedimenta-
tion rate (ESR), and Bence-Jones proteinuria was
reported in half. When other immunoglobulins
were evaluated, most patients (84.2%) had some
abnormality (Table 1), usually deficiencies of IgG
alone (31.2%) or in combination with IgA
(50.0%). There was wide variation in spectrum of
autoantibodies examined among the various kin-
dreds. When sought, 41.2% had evidence of auto-
antibodies, but definite clinical autoimmune dis-
ease was rare. Thirteen cases had a pre-existing
. 1gM MG. Most of these were diagnosed with WM
~within 2 years. However, four-patients had a pro-
longed history of gammopathy:documented 3,4
© 7,35 10,16 and 155 years.prior to diagnosis of WM.
- Several studies  examined characteristics of the
IgM molecule itself. Cases studied in two families
shared a human constant region gene allele, inv3.
Sixteen cases (69.6%) had kappa light chains,
seven (30:4%) had lambda, and light chain typing
was discordant in five of eight families. Further-
more, idiotypic determinants were found to be
discordant among cases in all five of the families in
which this was examined.
As has been historically true for sporadic WM,
conventional cytogenetic studies in familial WM
have been inconsistent. Cytogenetics were re-
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ported specifically in a minority of families, and
only one case was found to have a clonal abnor-
mality. Unfortunately, no reported families have
yet had cytogenetic analysis using more sensitive
molecular techniques. Human leukocyte antigen
(HLA) typing was petformed in four families and
was similarly inconsistent. Several cases were
noted to have either A9, B7, or B15 antigens, all
of which have been reported to be associated with
monoclonal components in some studies?4-26 but
not in others.2728 Only one family shared a hap-
lotype!4 that cosegregated with B-cell immune re-
sponse alloantigens la 172 and 350, which have
been linked to certain autoimmune syndromes,??
including Hashimoto’s thyroiditis.3® However, in
this family, which included individuals with either
WM, autoimmune thyroiditis, or serologic autoan-
tibodies, analysis strongly favored linkage to these
antigens.

IMMUNOLOGIC CHARACTERIZATION OF
RELATIVES OF FAMILIAL WM PATIENTS

Family studies of WM are replete with evidence
of a plethora of immunologic abnormalities in the
relatives of WM cases. In 10 of the families, 121
relatives were studied (Table 2). Because of the
late age of WM diagnosis, parents were available
for study in only two families, including a parent
(family no. 7) diagnosed with WM during study
evaluation. Moreover, in these 10 families a nota-
ble number of cases (n = 8, 29.6%) had no off-
spring. Family members were evaluated for the
presence of immunoglobulin abnormalities in all
nine families and for various autoantibodies in six.
A conservative estimate of the frequency of IgM
MG (range, 3.2% to 6.3%) in first-degree relatives
at initial evaluation remains much higher than
expected from population estimates. Despite sig-
nificant geographic variation, the highest popula-
tion prevalence rates of [gM MG reported to date
range from 0.25% (Western France3!) to 0.64%
(Southeast United States3?). In contrast, no cases
of IgG or IgA MG were identified in this series,
although it has been reported rarely in relatives of
sporadic cases of WM.33 IgM MG progresses to
WM at a rate of 1.5% per year.>* Whether this risk
of progression is altered in WM families is un-
known, but it may be substantial, as evidenced by
family no. 8, in which two of the three WM cases
had originally been diagnosed with IgM MG and

progressed over 7 and 15 years of observation.!s In
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No. of Age Immunoglobulins
Family Relatives Range
No. Studied or) AutoAbs* MC Increased (type) Decreased (type) Comment
| | 82 0 | | (I G/A) 0 MC found to be
transient on
follow-up®.!t
2 17 17-69 3 AYG 0 8 2 M, 4A2GAM) 2 ™M) t MIAGin 17
| AyG/RF yo
3 3 NR NR 0 0
H 35 1-65 4 RF [ 3 QM 1A 13 (13G) L1 Ainlyo
I ANA I 1t Min30
yo
7 16 NR 3 RF 153 0 0
2 AMC
3ATM =
ATG
8 26 167 NR 53 0 13 (13G) 1 lGinlyo
9 6 NR NR 0 0 0
10 2 NR 0 0 0 0
] 12 21-63 | ATA 0 [3 (IM2G, | A 0 N
1 ANA t G/A, | GIAM) ’
12 7 8-67 NR 0 4 “M 0
* A variety of autoantibodies were studled in different families. Only those for which any positive titer was discovered are reported here.
1 in families no. 7 and 8, monoclonal components were identified in two patients during initial study evaluation and following documentation
of familiality (ie, after at least two family members had been diagnosed with WM); both patlents were eventually diagnosed with WM.
Abbreviations: AutoAbs, autoantibodies; MC, monoclonal component; AyG, anti-gamma-globulin; RF, rheumatold factor; AMC, antimyocar-
dial antibody; ATM, antimicrosomal antibody; ATG, antithyroglobulin antibody; G, IgG; A, IgA; M, IgM; yo, years old; NR, not reported.

contrast, the IgM MG was transient in one relative
in family no. 1. Overall, 40.5% of relatives had
evidence of some immunoglobulin abnormality,
including 9.9% with polyclonal IgM elevations
(IgM PG). The frequency of IgM PG was highest
in siblings (30.0%) and correlated with degree of
relationship (14.3% and 7.3% in first- and second-

degree relatives, respectively). In addition, 23.4%

of tested relatives had autoantibodies, the presence
of which was also correlated with degree of rela-
tionship (Table 3).

CONCLUSIONS

An empirical risk study has not been conducted
to determine what percentage of WM cases is
familial. Thus it is not possible to define the pro-
portion of all WM that occurs in the familial
setting, although it appears to be small. Nonethe-
less, the data provided by these initial family stud-
ies are intriguing. For example, these reports, as
well as descriptions of familial IgM MG, have
provided much of the evidence suggesting a role

for an underlying defect in immune regulation as a
contributing factor in the development of WM. It
is clear, however, that our understanding of WM,
both familial and sporadic, remains limited. This
series has several limitations, including small num-
bers of families studied by several different inves-
tigators using variable study designs, methodolo-
gies, and endpoints, and it is hampered further by
wide inconsistencies in data reporting and an
overall lack of prospective follow-up. Moreover,
the extent to which the published families are
representative of familial WM in the general pop-
ulation is not certain. For instance, the male-to-
female case ratio in an unpublished series of US
families is 1.9 (M.L.M., unpublished observa-
tions), which is more consistent than the current
series with the gender ratio observed in registry-
based sporadic WM cases.2 To address these limi-
tations, we have undertaken a prospective inves-
tigation designed to recruit a large number of WM
families from across the United States, employing
an array of epidemiologic tools, molecular genetic
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Table 3. Frequency of !himuhgioﬁ{é ABi_Iutﬁt_glifél{s in pJa Iy

Relationship of Studied

No. Found to Have Any Abnormality

Family Members to No. Studied Autoantibody Immunoglobulin

Cases Total AutoAbs Igs n % n %
First-degree relative 63 40 63 12 30.0 21 333
Second-degree relative 41 27 41 [ 222 24 585
Other 17 14 17 | 7.1 4 235
Parents | | f 0 0.0 | 100.0
Siblings 20 13 20 S 385 9 45.0
Offspring 7] 26 42 7 26.9 I 262
Other 58 41 58 7 17.1 28 483
Total i21 8l 121 19 234 49 40.5

Abbreviations: AutoAbs, autoantibodies; Igs, immunoglobulins.

technologies, and statistical genetic techniques for
the systematic evaluation of clinicopathologic, ep-
idemiologic, and laboratory parameters. This study
of familial WM may elucidate the genetic and/or
environmental determinants of this rare, distinc-
tive disorder.
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