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Abstract Monoclonal B cell lymphocytosis (MBL) is both a
marker of immune senescence and a potential precursor of B
cell malignancy. Most MBL populations have a chronic
lymphocytic leukemia-like (CLL-like) immunophenotype,
but those that are CD5-negative (non-CLL-like) are also
recognized and may represent a distinct diagnostic entity. To
date, MBL studies have taken place in relatively homogenous
populations, although risk of CLL varies across racial groups
and geographic regions. We report flow cytometry data from
597 ethnically diverse 64–94-year-old women from across the
USA who are participants in the Women’s Health Initiative
(WHI) Long-Life Study (LLS). Overall, MBL was detected
in 26 % of the participants and included 20.9 % with a CLL-

like immunophenotype, 5 % with a non-CLL-like
immunophenotype, and 1.3 % with both. White and
Hispanic women were more than twice as likely to
have a CLL-like MBL population detected than
Af r i c an Amer i c an women , co r r e c t ed fo r age
(P = 0.003). By contrast, detection of non-CLL-like
MBL did not vary significantly by race, but did in-
crease markedly with advancing age, being present in
12.7 % of those aged 85 and older. We provide new ev-
idence that rates of detection of CLL-like MBL are lower
in African Americans, and further suggest that non-CLL-
like clonal expansions should be regarded as distinct from
CLL-like MBL.
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Introduction

Monoclonal B cell lymphocytosis (MBL) is a common but
poorly understood aging phenomenon, estimated to occur in
approximately 5–12 % of all adults over the age of 40, depend-
ing on the sensitivity of the flow cytometry assay [1–3].
Existing evidence suggests that MBL is both a marker of im-
mune senescence and a potential precursor of B cell malignancy
[4]. The large majority of MBL clones are identical in
immunophenotype to chronic lymphocytic leukemia/small
lymphocytic lymphoma (CLL/SLL), having expression of
CD5 with dim expression of CD20 and surface light chain,
but a smaller subset of MBL clones have an immunophenotype
that would not be characteristic of CLL/SLL [1, 3, 5, 6]. These
atypical or non-CLL-like MBL populations usually have
normal intensity expression of CD20 and light chain without
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CD23; this immunophenotype would be typical of, but not
entirely specific for, marginal zone lymphoma (MZL); CD5 is
typically negative but may be expressed in some cases [7, 8].
Recent evidence suggests that clonal B cell subpopula-
tions with a non-CLL-like immunophenotype are distinct
from CLL-like MBL [3], and some have proposed differ-
ent terminology to describe clonal expansions of potential
marginal zone origin [8].

The clinical significance of MBL remains unclear, regard-
less of the immunophenotype. While it appears that virtually
all cases of CLL/SLL are preceded by a preclinical monoclo-
nal B cell expansion [9, 10], the converse does not appear to
be the case. Only a very small subset of MBL (<1 % overall)
clones progress to CLL/SLL, and the risk of progression is
believed to be negligible for the very small MBL populations
typically encountered in the population-based setting [11, 12].
The relationship between non-CLL-like clonal B cell expan-
sions and frank lymphoma has not yet been fully defined [8,
13]. MBL is also presumed to be a marker of immune senes-
cence in a manner analogous to well-known alterations in
circulating T cell subsets that occur with age [14–16]. MBL
detection has been reported to increase markedly with age,
with rates of detection exceeding 25 % in those over the age
of 80 in some studies [1], leading some authors to suggest that
development of MBL might be inevitable in the extreme
elderly [4, 17].

It is unknown whether MBL detection rates vary among
different racial or ethnic groups, although rates of CLL/SLL
are known to vary among racial groupswithin the USA [18] as
well as across global geographic regions [19]. Most studies
that have evaluated the prevalence of MBL have taken place
in geographically limited and relatively homogenous popula-
tions, such as in Salamanca, Spain [1], Northern Italy [20],
and the Midwestern United States (U.S.) [3]. Comparison of
MBL detection rates between studies is challenging be-
cause of variable sensitivities of the assays employed
[21]. To our knowledge, no prior study has directly
compared rates of MBL detection across a broad geo-
graphic region or among racially diverse populations
[2]. In this paper, we describe rates of detection of
MBL, both CLL-like and non-CLL-like, in a geograph-
ically and demographically diverse population of older
African-, White-, and Hispanic- American women.

Materials and methods

Study population and sample collection

For this study, 600 blood samples were randomly selected for
flow cytometry evaluation out of a pool of 7481 successful
blood draws undertaken as a part of the Women’s Health
Initiative (WHI) Long Life Study (LLS). The WHI is a long-

term national health study that enrolled a total of 161,808
community-dwelling, postmenopausal women from 1993 to
1998. The WHI was designed to study strategies for the
prevention and control of common causes of morbidity and
mortality; details of the study design have been published
previously [22]. Briefly, 93,676 women were enrolled in the
observational arm of the study and 68,132 were enrolled in
three clinical trials of hormone therapy, dietary modification,
and calcium/vitamin D supplementation. Participants were en-
rolled through 40 clinical centers distributed widely throughout
the USA, with targeted enrollment of minority women.

A subset of the WHI participants (7875 women) were
subsequently enrolled into the WHI-LLS and had additional
biospecimens, physiometric, and questionnaire data collected
between March 2012 and May 2013. Enrollment criteria for
theWHI-LLS have been described previously [23]. Briefly, all
surviving Hormone Trial participants followed through 2010
were eligible, as well as additional African American and
Hispanic/Latino participants that met defined enrollment
criteria; women residing in an institution or unable/unwilling
to provide informed consent were excluded. Blood was
collected at locations across the USA using a standardized
protocol between March 2012 and May 2013 (Examination
Management Services, Inc.) Fresh peripheral blood samples
were packaged in Styrofoam with cold packs and were sent
overnight to a central testing facility at the Seattle Cancer Care
Alliance (SCCA) in Seattle, WA. This ancillary study was
reviewed and approved by the human subjects division at
the University of Washington.

Flow cytometry

In this ancillary study to the WHI-LLS, a random sample of
600 residual fresh peripheral blood specimens (single tube,
following CBC analysis) were transported to the University
of Washington Medical Center’s (UWMC’s) flow cytometry
laboratory and high-sensitivity, multi-parameter flow cytome-
try was performed utilizing a modified four-laser, multi-color
Becton-Dickinson (BD; San Jose, CA) LSRII flow cytometer.
All of the flow cytometry studies were performed within
72 h of sample collection between June 2012 and
February 2013.

A full 1 mL of sample (or all of the remaining sample) was
bulk-lysed and run with the following B lymphocyte antibody
panel to evaluate B lymphocyte subsets: CD45 (APC-H7),
CD20 (V450), kappa (F), lambda (PE), CD23 (ECD), CD5
(PC5.5), CD19 (BV650), CD38 (A594), CD10 (APC), CD27
(PC7), CD3 (APC-A700). The first 150 uL of sample was run
collecting all events. The remainder of the evaluation collect-
ed events in the B lymphocyte gate only in order to evaluate
for the presence of very small clonal B lymphocyte popula-
tions; this procedure was designed to achieve analytical sen-
sitivity comparable to that reported by other high-sensitivity
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assays [1]. Research technologists quantified categories of
circulating cells based on a predefined population-based
gating strategy using Woodlist software (created by BW).
Each case was also evaluated by a hematopathologist (KE)
to confirm the gating strategy and the presence or absence of
an MBL population.

Lymphocytes were defined as events expressing bright
CD45 with low side-scatter, and B cells were defined as
CD19-positive lymphocytes lacking CD3 expression. CLL-
like MBL was defined as a distinct cohesive population of B
cells representing at least 30 events and expressing CD5 along
with dim expression of CD20 and surface light chain (biclonal
or monoclonal). The large majority of these populations also
expressed both CD23 and CD27. All non-CLL-like MBL pop-
ulations were evaluated together as a single group, defined as a
distinct cohesive population of B cells representing at least 30
events that showed light chain restriction and normal intensity
of CD20 expression, regardless of expression of CD5.

Demographic characteristics

A broad array of demographic and epidemiologic characteris-
tics were collected from each participant in the WHI at enroll-
ment, as has been described previously [22]. Race was indicat-
ed by self-report at the time of study enrollment, and included
the categories White, Black, Hispanic, Asian/Pacific Islander,
and other. Smoking status (present, former, never), USA
region of residence (Northeast, South, Midwest, West), and
income strata (divided into six income categories: <10,000;
10,000–19,000; 20,000–34,999; 35,000–49,999; 50,000–
74,999; and >75,000) were based on self-reported data collected
at the time of initial enrollment in the WHI. Additional
physiometric data including height and weight were recorded at
the time of enrollment in the LLS. BMI was calculated using
these parameters. Age was calculated based on the date of the
participant’s blood draw and date of birth.

Statistical analysis

Demographic characteristics and MBL detection were sum-
marized as proportions. Age-corrected detection rates (with
95 % CI) were estimated separately for total MBL, CLL-like
MBL, and non-CLL-like MBL among the three racial groups.
Race-corrected detection rates (with 95 % CI) were estimated
for three different age brackets (64–74 years, 75–84 years, and
85 years and older) for total MBL, CLL-like MBL, and non-
CLL-like MBL. Multivariate log-binomial regression models
[24] were used to estimate risk (prevalence) ratios and 95 %
confidence intervals for total MBL or MBL subtypes after
adjusting for the effects of covariates, including age (continu-
ous variable), race, smoking status, income level, US geo-
graphic region, and BMI. These regression analyses were per-
formed twice, first correcting for only age or race and

secondarily correcting for all covariates. All analyses were
performed using Stata v13.0.

Results

Overall, 46.8 % of the participants were White, 37.3 %
African American, and 15.8 % Hispanic American; no Asian
American women were enrolled. The majority of the partici-
pants were over the age of 75 (62.6 %) and 41.3 % were
80 years of age or older. Nineteen participants (3.2 %) were
90 or older. There were significant differences in the age dis-
tribution among the three racial groups, as summarized in
Table 1, reflecting the enrollment criteria of the parent WHI-
LLS study. Flow cytometry data on 597 random blood sam-
ples was included in the analyses. Three samples were exclud-
ed because B cell antigen expression data could not be
interpreted due to suboptimal antibody binding.

MBLwas detected in a total of 155 (26.0%) participants. A
fifth (20.9 %) of the participants had a single MBL population
with a classic CLL-like immunophenotype while 30 partici-
pants (5 %) had a non-CLL-like MBL. In total, eight (1.3 %)
participants had both CLL-like and non-CLL-like MBL pop-
ulations and one participant had two immunophenotypically
distinct CD5-negative MBL populations with different light
chain restrictions. Of the 30 participants with non-CLL-like
MBL populations, seven expressed some level of CD5 with
normal intensity of CD20 expression; in all of these cases, the
CD5 expression was either dim or of variable intensity. The
majority of the non-CLL-like populations also expressed light
chain at a normal intensity level, and expression of CD23 and
CD27 was variable. Overall, 44.4 % of the CLL-like MBL
populations were biclonal, i.e., included subsets with both
kappa and lambda light chain expression. Examples of the
flow cytometry data are shown in Fig. 1.

The MBL populations detected ranged in size from
0.003 % of the total lymphocyte population to up to 74 %.
The large majority of the MBL populations were very small,
regardless of the immunophenotype. Among CLL-like MBL,
81.2 % represented less than 1 % of the total lymphocytes and
22.6 % represented less than 0.01 %; the CLL-like MBL pop-
ulation represented >50 % of the leukocytes in only three
participants. The 23 MBL populations that were CD5-
negative tended to be somewhat larger than CD5-positive
MBL; however, this may be secondary to their less distinct
immunophenotypes. These populations ranged in size from
0.12 to up to 33.5 % of the total lymphocytes, with only
30.4 % representing less than 1 % of the lymphocytes. There
were seven MBL populations detected having a CD5-positive
(typically dim) immunophenotype with a normal intensity of
CD20 expression and dim to absent CD23. These populations
ranged in size from 0.02 to 2.9 % of the lymphocytes, and all
but one represented less than 1 % of the lymphocytes.
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Rates of MBL detection increased by age for both CLL-like
and non-CLL-like MBL. In the uncorrected data, MBL were
detected in 19.7 % of participants aged 64–74 years, 25.4 %
aged 75–84, and 41.2 % of those aged 85 to 94. Rates of
detection of MBL with a non-CLL-like immunophenotype
rose even more markedly with age. While these popula-
tions were only present in 0.9 % of those in the youngest
age bracket (64–74), they were present in 5.5 % of those
aged 75–84 and in 12.7 % of those aged 85–94. Because
of the significant variation in the age distribution among
the three racial groups (see Table 1), the age data is
corrected for race (Fig. 2). Following correction, MBL
was detected in 24.1 % (95 % CI 17.4–30.8 %) of those aged
64–74, 24.6 % (95 % CI 19.5–30.0 %) of those 75–84 years
old, and 49.5 % (95 % CI 40.1–59.0 %) of those 85 and older.
Compared with the youngest age group (64–74 years), the
race-adjusted prevalence ratio for total MBL was 1.66 (95 %
CI 1.11–2.48; P = 0.014) for the 85 and older age group
(Table 2). By comparison, the race-adjusted prevalence ratio
for non-CLL-like MBLwas 6.6 (95 % CI 1.5–28.8) among 75
to 84 years old (P = 0.013) and 15.8 (95 % CI 3.4–72.4)
among those 85 and older (P = 0.0004), when compared with
the youngest age group (64–74 years).

Nineteen participants were over the age of 90, and the
crude prevalence of MBL detection in this group was
31 .6 % inc luding 10.5 % with a non-CLL- l ike
immunophenotype (absolute numbers, not corrected for race).
Among the 14 White participants over the age of 90, six
(42.9 %) had an MBL detected (two of which had a non-
CLL-like immunophenotype). No Hispanic women over the
age of 90 were included in our dataset, and of the five African
American women, none had an MBL identified.

Our data also revealed differences inMBL detection rates by
race (Fig. 3). Compared with Whites, the age-adjusted preva-
lence ratio for total MBL was 0.56 (95 % CI 0.39–0.80; P.002)
for African Americans and 0.90 (95 % CI 0.59–1.38; P .64) for

Hispanic Americans. Race-specific rates of detection of MBL
differed according toMBL immunophenotype.When corrected
for age, the rate of detection of CLL-like MBL was 13.2 %
(95 % CI 8.2–18.1 %) among African Americans, 36.0 %
(95 % CI 27.4–44.5 %) among Hispanic Americans, and
30.1 % (95 % CI 23.7–36.6 %) among White participants.
Age-corrected prevalence ratios for CLL-like MBL were
0.44 (95 % CI 0.29–0.67; P .0001) among African
Americans, and 1.03 (95 % CI 0.67–1.59; P 0.89) among
Hispanics, compared to Whites.

Although there was no statistically significant differ-
ence in detection rates of non-CLL-like MBL by race,
there was a trend towards increased detection in African
American women. When adjusted for age, detection of
non-CLL-l ike MBL was highest among African
Americans (7.3 %; 95 % CI 3.2–11.5 %), intermediate
among Whites (4.5 %; 95 % CI 2.3–6.8 %), and lowest
among Hispanics (1.9 %; 95 % CI 0–4.4 %). Age-
corrected prevalence ratios for non-CLL-like MBL were
1.50 (95 % CI, 0.71–3.16; P .288) among African
Americans and 0.83 (95 % CI 0.19–3.65; P 0.809) among
Hispanics, relative to Whites.

In order to exclude the possibility that the apparent
differences in MBL detection by age and race were
secondary to other factors such as socioeconomic or
smoking status, a multivariate model was created includ-
ing the following variables: US geographic region,
smoking status, income level, and BMI, as well as both
race and age. In this model, race was the only independent
risk factor for CLL-like MBL. Interestingly, age did not
emerge as an independent risk factor for detection of
CLL-like MBL, although it is noted that all of our partic-
ipants were elderly (which is distinct from most prior
MBL studies). In contrast, age but not race was indepen-
dently associated with detection of non-CLL-like MBL.
There was no significant association between detection of

Table 1 Age and racial/ethnic
distribution of participants
(N = 597)

Race/ethnicity

White, non-Hispanic African American, non-Hispanic Hispanic Total

Age (years)

64–69 13 (4.6 %) 58 (26.2 %) 28 (29.5 %) 99 (16.6 %)

70–74 39 (13.9 %) 56 (25.3 %) 29 (30.5 %) 124 (20.8 %)

75–79 50 (17.8 %) 53 (24.0 %) 23 (24.2 %) 126 (21.1 %)

80–84 99 (35.2 %) 34 (15.4 %) 13 (13.7 %) 146 (24.5 %)

85–89 66 (23.5 %) 15 (6.8 %) 2 (2.1 %) 83 (13.9 %)

90–94 14 (5.0 %) 5 (2.3 %) 0 (0 %) 19 (3.2 %)

Total 281 (47.1 %) 221 (37.0 %) 95 (15.9 %) 597 (100 %)

Three participants were excluded because the B cell flow cytometry data could not be interpreted. P < 0.001 for
distribution (chi-squared), reflecting enrollment criteria of the parent WHI-LLS study (please see the text for
further discussion)
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MBL (total or when restricted to CLL-like or non-CLL-like)
and the other covariates including US geographic region,
smoking status, income level, or BMI in a multivariate regres-
sion model correcting for both race and age (data not shown).

Discussion

Clonal B cell expansions were detected in about one quar-
ter (26.0 %) of a multi-ethnic sample of older women

from across the USA by highly sensitive flow cytometry.
Once corrected for age, detection of any MBL was twice
as likely in White and Hispanic American participants
relative to African American participants. When taking
immunophenotype into account, this difference in detec-
tion rate by race was restricted to those MBL having a
CLL-like immunophenotype, while detection of non-
CLL-like MBL was not statistically different across the
three racial/ethnic groups. Non-CLL-like MBL showed a
very strong association with advanced age, being present

Fig. 1 Examples of flow
cytometry data from five cases
with clonal B cell subsets
(lambda: yellow; kappa: pale
blue; MBL clone: dark blue or
red; the MBL populations are
emphasized in all images except
a. a CLL-like, monoclonal kappa.
b CLL-like, biclonal. c MZL-like
with CD5, monoclonal kappa.
d MZL-like, CD5- and CD27-
negative, monoclonal kappa.
e Two MBL, one MZL-like,
CD5-negative and CD27-positive
(monoclonal lambda, colored red)
and one CLL-like (monoclonal
kappa, colored dark blue)
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in ∼13 % of all participants over the age of 85 relative to
only ∼1 % in those aged 64–74.

Our data provide some insight into the prevalence of MBL
in the extreme elderly. Few individuals over the age of 90 have
been included in prior reports [1, 4], but frequency of MBL
detection appears to be very high in this age group based on
limited data, being present in ∼50 % (n = 2) and 75 % (n = 4)
participants over the age of 90 in data from northern Italy [20]
and Spain [1], respectively. This has led to the suggestion by
some authors that MBL would ultimately be detected in all
individuals of advanced enough age if sensitive enough
methods were utilized for detection [17]. However, a more
recent study of 50 individuals over the age of 90 in New
South Wales [25] identified MBL in only five participants

(10 %), although the analytical sensitivity of the assay
employed was likely lower than that employed in our study.
Nineteen participants over the age of 90 were included in
our study, and the absolute rate of MBL detection in this
group was 31.6 %. While our data are not sufficient to
fully address the question of MBL prevalence in those
over the age of 90, they do suggest that MBL detection
rates may not rise as markedly as limited data from earlier
studies may have suggested.

The demonstration by our study that detection of CLL-
like MBL varies by race is not surprising, given that CLL-
like MBL is known to be a necessary precursor condition
for CLL/SLL. Rates of CLL/SLL vary dramatically across
global geographic regions, having particularly low rates in

Table 2 Prevalence ratios (PRs)
for age are presented corrected for
race only, while PRs for race are
corrected for age only

All MBL (N = 155) CLL-like MBL (N = 133a) Non-CLL-like MBL (N = 30a)
PR (95 % CI) PR (95 % CI) PR (95 % CI)

Age (years)

64–74 Referent Referent Referent

75–84 1.12 (0.79–1.60) 0.99 (0.69–1.44) 6.55 (1.49–28.78)

P = 0.517 P = 0.972 P = 0.013

85–94 1.66 (1.11–2.48) 1.24 (0.79–1.94) 15.79 (3.44–72.40)

P = 0.014 P = 0.345 P = 0.0004

Race/ethnicity

White, non-Hispanic Referent Referent Referent

African American,
non-Hispanic

0.56 (0.39–0.80) 0.44 (0.29–0.67) 1.50 (0.71–3.16)

P = 0.002 P = 0.0001 P = 0.288

Hispanic 0.90 (0.59–1.38) 1.03 (0.67–1.59) 0.83 (0.19–3.65)

P = 0.637 P = 0.89 P = 0.809

Additional multivariate regression analysis correcting for age and race showed no associationwithMBL detection
(overall or when restricted to CLL-like and non-CLL-like MBL) for the following covariates: US geographic
region, smoking status, income level, and BMI; these data are not displayed
a Eight participants had both CLL-like and non-CLL-like MBL detected

Fig. 2 Rates of detection of
monoclonal B cell populations
(MBL) in elderly women
participants according to
participant age, corrected for race
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Asian countries like Japan and China [19]. Reasons for
this variation are not fully explained, but appear to be
largely attributable to genetic differences and not environ-
mental factors [26]; for example, this altered risk of
developing CLL/SLL is maintained in migrant populations
[27, 28]. Similarly, the risk of CLL/SLL varies significantly
within racial groups in the USA, with lower risk in Asian as
well as African Americans [18].

Family history is a well-characterized risk factor for CLL/
SLL, which is believed to have one of the strongest heritable
genetic components of all common malignancies [19, 29].
Familial CLL/SLL is similar in most respects to sporadic
CLL/SLL, although the age of onset of both MBL and CLL/
SLL is typically younger in high-risk cohorts and MBL is
more common in high risk families [19, 30]. While MZL does
not have as strong a familial/genetic association as CLL/SLL,
there is some evidence of racial variation, including a lower
incidence in Blacks based on the United States Surveillance
Epidemiology and End Results (SEER) Program data [31]. In
our data, the risk of MBL was similar between women
identifying as White and Hispanic. It is noted that designation
of race/ethnicity was based on self-report at the time of study
enrollment, and that participants were only allowed to self-
designate a single race (e.g., could select either Hispanic or
African ancestry, but not both).

To our knowledge, our overall detection rate is the highest
yet reported in any study; this high rate of detection was
anticipated based on the sensitivity of our assay and the
advanced age of our participants. Nieto et al. employed a flow
cytometry assay with similar sensitivity and identified MBL
populations in >20 % of participants over the age of 65,
similar to our findings [1].

Unlike previous reports, our study allows for a direct
comparison of differences in MBL detection by race/ethnicity
across a wide geographic region with all of the flow cytometry
studies performed in a single flow cytometry laboratory using

an identical and highly sensitive protocol. Strengths of this
study also include the quality of the demographic and
epidemiologic data collected on the subjects as participants in
both the WHI and LLS clinical trials. Limitations of this
study include that the sample collection was limited to
women. While some studies have shown a mild male predom-
inance in MBL detection [3, 32], others have found similar
rates between men and women [1, 20, 25]. In addition, the
opportunistic nature of the study defined the demographic
distribution of the participants (e.g., no Asian women were
enrolled in the LLS).

It is noted that in some prior studies,MBL has been defined
as a B cell population with a characteristic immunophenotype
representing greater than 50 events [1, 3], whereas we used 30
events to define an MBL population in the present study. We
employed a population-based gating approach similar to that
used in our clinical flow cytometry laboratory for minimal
residual disease detection [33–35], and also included CD3 in
our gating strategy to definitively exclude T cells. Based on
these factors, we felt that 30 events was a more appropriate
threshold than 50 in this study. In total, 16 of the MBL sam-
ples had 30–49 events with the MBL phenotype. All had a
CLL-like immunophenotype, and exclusion of these cases
would result in an overall MBL detection rate of 22.8 %. All
of the non-CLL-like populations represented greater than 50
total events, and therefore the detection rate of non-CLL-like
MBL would be unchanged.

Monoclonal B cell populations having a non-CLL-like
immunophenotype were relatively common in our study, like-
ly reflecting both the advanced age of our participants and the
particular antibody combination we employed. These MBL
populations tend to be less distinct immunophenotypically
and may have been more readily identified in our 11-color
flow cytometry assay than using the antibody combinations
employed in other studies [20, 25]. Further, our population-
based gating strategy may allow for detection of smaller CD5-

Fig. 3 Rates of detection of
monoclonal B cell populations
(MBL) in elderly women
participants according to
participant race, corrected for age
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negative clonal subsets than would be detected based on a
skewing of the kappa to lambda ratio alone. Still, the preva-
lence of non-CLL-like MBL reported in this study may
remain an underestimate secondary to the limits of sensitivity
inherent in antibody combinations primarily designed to de-
tect CLL-like populations.

Interestingly, while CLL/SLL often presents with only a
leukemic component (involving blood and marrow but not
tissue), MZL typically arises in tissue sites. Recently,
Xochelli et al. reported that clonal B cell populations with
immunophenotypic features similar to MZL but restricted to
blood and marrow follow a relatively indolent clinical course,
regardless of the level of peripheral blood or bone marrow
involvement [8]. Because these cases also lack a clear
diagnostic category according to existing (2008) WHO
criteria, the authors argued for the creation of a new provision-
al diagnostic category that would encompass both MBL with
immunophenotypic features typical of MZL, as well as cases
that would currently be categorized as MZL but with involve-
ment limited to the blood and marrow. They described the
features of these populations in the clinical setting and
proposed they be termed clonal B cell lymphocytosis of
potential marginal-zone origin (CBL-MZ) [8].

Our population-based data provide evidence that non-
CLL-like MBL populations are much more frequently
detected in the blood in the most advanced elderly (at least
among women), particularly among those greater than 85.
Increased detection of non-CLL-like MBL in the very elderly
has been noted previously [3]. Incidence of MZL itself also
increases with age, but not to the degree typically associated
with CLL/SLL. However, MZL is known to develop in states
of chronic, ongoing antigen stimulation, in particular as a
response to specific bacterial (H. pylori, C. psittaci) or viral
(Hepatitis C) infections, as well as in other states of chronic
inflammation like chronic sialadinitis. It has also recently been
noted that CD5-negative MBL subsets may be overrepresent-
ed in hospital-based setting, perhaps reflecting transient
immune stimulation in that setting [36]. It is possible that
some change in the immune milieu in advanced age may
specifically promote these non-CLL-like clonal expansions,
given the increasingly recognized alterations in immune func-
tion occur in the very elderly [14–16]. Further research is
necessary to investigate any potential relationship between
non-CLL-like MBL or so-called CBL-MZ and chronic anti-
gen stimulation and/or altered immune function in the elderly.

Our data add to a growing body of evidence suggesting that
detection of small clonal B cell populations is common in the
peripheral blood of elderly individuals, and provide new evi-
dence that rates of detection of MBL vary among different
racial/ethnic groups. We found that detection of CLL-like MBL
is twice as likely in White and Hispanic American participants
relative to African Americans, and future studies addressing the
prevalence of MBL should be cognizant of this racial variation.

Further, we believe that these data provide additional
support for regarding non-CLL-like clonal expansions of po-
tential marginal zone origin as an entity distinct from either
CLL-like MBL or frank marginal zone lymphoma. Caution is
warranted in labeling such clonal expansions as ‘lymphoma,’
particularly in the elderly, and diagnostic criteria should be
established to guide management decisions for non-CLL-
like clonal B cell expansions, similar to those currently in
place to establish a diagnosis of CLL/SLL [37].
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