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Abstract: Lymphoid neoplasms are a heterogeneous group of lymphoid neoplastic diseases with
multiple presentations, and varying prognoses. They are especially frequent in older patients (OPs)
and the atypism of this frail elderly population can make the diagnostic process even more difficult.
Blood lymphocyte immunophenotyping (BLI) is essential in rapid noninvasive diagnosis orientation
and guides complementary investigations. To our knowledge, BLI prescription has never been
evaluated in OPs. We hypothesized that, when there is a suspicion of lymphoid neoplasm in the
geriatric population, a BLI is performed in view of various clinical or biological abnormalities.
This study aimed to: (1) describe the characteristics of hospitalized OPs having undergone BLI for
suspected lymphoid neoplasm, (2) identify the causes leading to BLI prescription, and (3) identify
the most profitable criteria for BLI prescription. This was a descriptive retrospective study on
151 OPs aged ≥75 years who underwent BLI over a 2-year period. Regarding BLI prescriptions, eight
had lymphocytosis, constituting the “lymphocytosis group” (LG+), while the 143 others had BLI
prescribed for reasons other than lymphocytosis (LG−), mainly general weakness and anemia. In the
LG−, we compared OPs with positive and negative BLI results. The criteria found to be profitable
for BLI prescription were lymphadenopathy, splenomegaly, lymphocytosis, and thrombocytopenia.
BLI identified circulating lymphoid neoplasms (positive BLI) in 21/151 OPs, mainly marginal zone
lymphoma and chronic lymphocytic leukemia. In polymorbid OPs, as per our study population,
the diagnostic and therapeutic complexity explained in part the sole use of indirect and minimally
invasive diagnostic techniques such as BLI.

Keywords: aged 75 and over; blood lymphocyte immunophenotyping; lymphoid neoplasms

1. Introduction

Lymphoid neoplasms are a heterogeneous group of lymphoid diseases, which are
clonal tumors originating from lymphocytes, B-cells (B-cell lymphoid neoplasms) or T-cells
(T-cell lymphoid neoplasms) [1]. Lymphoid neoplasms occur mainly in older adults and
their incidence has increased over time [1], particularly for diffuse large B-cell lymphoma
(DLBCL). This group of diseases has highly variable clinical (existence of extra-nodal forms)
and biological expressions, as well as very different prognoses, from indolent to aggressive
depending on the subset [2]. In older patients (OPs), the accumulation of geriatric frailty
and various geriatric syndromes leads to more complex disease presentation, resulting in a
highly challenging diagnostic process diagnostic process for lymphoid neoplasms [3,4].

In current practice, it is possible to perform blood lymphocyte immunophenotyp-
ing (BLI) by multiparameter flow cytometry for detection of small-cell circulating clonal
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lymphoid proliferation and subset identification in the event of suspected lymphoid neo-
plasm [5]. BLI is a rapid noninvasive test that provides diagnostic orientation and can
guide complementary investigations, such as solid biopsy for histological confirmation.
BLI is especially prescribed in patients with lymphocytosis. The Matutes score distin-
guishes chronic lymphocytic leukemia (CLL) (score ≥ 4) from other B-cell lymphoid
neoplasmss [6,7]. However, lymphocytosis and circulating blood phase are not systematic
in all lymphoid neoplasms.

We hypothesized that in case of lymphoid neoplasm suspicion in the elderly popula-
tion, a BLI test is carried out in view of various clinical or biological abnormalities, including
lymphadenopathy(ies), splenomegaly, hepatomegaly, general weakness, unexplained fever,
formed elements of blood disorders (lymphocytosis, anemia, thrombocytopenia, mono-
cytosis), monoclonal gammapathy and unexplained inflammatory syndrome. To our
knowledge, BLI prescription has never been evaluated in OPs.

The main objective of this study was to assess the indications of BLI prescription in a
hospitalized geriatric population with suspected lymphoid neoplasm. The second objective
was to distinguish possible profitable clinical and/or biological characteristics justifying
BLI prescription.

2. Methods
2.1. Study Design

This retrospective observational descriptive study was carried out in the two geriatric
departments (an acute geriatric care unit and a geriatric rehabilitation unit) of the Dijon-
Bourgogne University Hospital.

Data were collected for OPs hospitalized between 1 January 2018 and 31 December 2019.
This study was conducted in accordance with the Declaration of Helsinki and French

national standards.

2.2. Population

We included all hospitalized OPs (aged ≥ 75 years) who had a BLI prescribed for
the first time during their hospital stay. OPs were excluded when BLI was added by the
hematology laboratory following morphological abnormalities on the blood smear.

The Ethics Committee of our institution was consulted and approved this retrospective
study, which had no effect on patient management.

2.3. BLI Technique

BLI was performed by the flow cytometry platform of the biological hematology
laboratory of the Dijon-Bourgogne University. Total EDTA blood samples were processed
in a “lysis-no wash” protocol within 24 h after blood collection. A first screening panel
was used with the nine-color monoclonal antibody combination: Kappa-FITC/Lambda-
PE/CD4-PECF594/CD5-PC5.5/CD8-PC7/CD3-APC/CD19-AA750/CD16 BV421/CD45-
KO [5]. Positivity for clonal proliferation was determined by light chain restriction. In
case of monoclonal B lymphoid population proliferation, three identification tubes were
processed in order to distinguish B-cell lymphoid neoplasms subsets: tube 1 (CD81-
FITC/CD43-PE/CD38-PECF594/CD5-PC5.5/CD23-PC7/CD79b-APC/CD22-AA700/
CD19-AA750/FMC7-PB/CD45-KO), tube 2 (CD103-FITC/CD10-PE/CD13-PE-Dylight/
CD5-PC5.5/CD11c-PC7/CD123-APC/CD25-AA700/CD19-AA750/CD20-PB/CD45-KO)
and tube 3 (CD180-PE/CD5-PC5.5/CD19-AA750/CD45-KO) [5]. In case of monoclonal T
lymphoid population proliferation, two identification tubes were used: tube 1 (HLADR-
FITC/CD10-PE/CD4-PECF594/CD5-PC5.5/CD8-PC7/CD2-APC/CD7-AA700/CD25-
AA750/CD3-PB/CD45-KO) and tube 2 (TCRGD-FITC/TCRAB-PE/CD4-PECF594/CD5-
PC5.5/CD8-PC7/CD2-APC/CD56-AA700/CD16-AA750/CD57-BV421/CD45-KO) [5].

Sample acquisition was performed using a Navios®(Beckman-Coulter, Brea, CA, USA)
on at least 5000 lymphocytes. Data were then analyzed using Kaluza®software, version 2.1
(Beckman Coulter, Brea, CA, USA).
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BLI was considered positive when it detected and identified a cluster of clonal lymphoid
proliferation consistent with lymphoid neoplasm with circulating blood phase. BLI was con-
sidered negative when no circulating clone was identified (normal lymphocyte distribution).

2.4. Collected Data

The collected epidemiological data included age, sex, and history of lymphoid neo-
plasm. BLI prescription was justified by the prescribing physician.

The collected clinical data included tumoral syndrome (lymphadenopathy(ies), hep-
atomegaly, splenomegaly), and general symptoms (clinical B-symptoms).

Collected blood data included leukocyte, lymphocyte, eosinophil, monocyte, hemoglobin,
and platelet counts, albuminemia, and C-reactive protein, as well as serum protein elec-
trophoresis and immunofixation (specifying the result: normal, monoclonal gammapathy,
polyclonal hypergammaglobulinemia, or hypogammaglobulinemia).

The collected geriatric data were: (1) age-adjusted Charlson comorbidity index (ACCI) [8],
(2) number of medications at admission (polypharmacy was defined by the consumption of
at least 5 different drugs per day [9]), (3) place of residence, (4) Mini Mental State Examina-
tion (MMSE) score, (5) baseline ambulatory status (the OP was considered “independent”
if walking without help or with a cane and “dependent” if requiring a walker and/or
assistance during transfers or bed-chair confinement, (6) score on the Activity Daily Living
(ADL) scale [10], and (7) level of medical intervention [11].

Data for complementary investigations were also collected, such as histology confir-
mation (solid biopsy) and disease staging by imaging (thoracic–abdominal–pelvic com-
puted tomography, positron emission tomography–computed tomography) and/or myelo-
gram/bone marrow biopsy.

Finally, data were also collected for follow-up care including hematological and/or
oncogeriatric evaluation, and in confirmed lymphoid neoplasm, initiation or not of a
specific treatment.

2.5. Composition of the Groups

Patients were divided in two groups depending on BLI prescription in the presence or
absence of lymphocytosis. The “lymphocytosis group” (LG+) consisted of OPs with BLI
prescribed for lymphocytosis ≥ 5 G/L. In the “absence of lymphocytosis group” (LG−),
BLI was prescribed for other clinical or biological reasons.

The LG− was divided into two subgroups depending on BLI results: BLI positive,
identifying circulating lymphoid neoplasm, or BLI negative, defined by the absence of
circulating lymphoid neoplasm.

2.6. Statistical Analysis

Qualitative data were expressed as numbers and percentages. Quantitative data were
expressed as means with standard deviations and extreme values. The two subgroups of
LG− were compared using univariate analysis. The Chi-square test or Fischer test was
used for qualitative variables and the Student’s t-test for quantitative variables.

BiostaTGV© (Institut Pierre Louis, Paris, France), a free website, was used for all sta-
tistical analyses on Excel®, version 16.16.21 (Microsoft Corporation, Redmond, WA, USA).

Statistical significance was set at p ≤ 0.05.

3. Results
3.1. Included Patients

A total of 151 OPs had had a BLI prescribed during the study period. Their average age
was 86.7 ± 5.7 years (range 75–97) and 51% were men; 8 (5.3%) patients had lymphocytosis
(LG+), while 143 (94.7%) did not (LG−) (Figure 1).
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Figure 1. Study flowchart.

The mean ACCI was 6.4 ± 1.7 (range 3–15) and 102 OPs (67%) had an ACCI ≥ 6. The
mean ADL score was 3.9 ± 1.6 (range 0–6); 57 OPs (38%) had an ADL score ≥ 5. In addition,
137 of the 151 OPs received a cognitive assessment by MMSE with an average score of
18.7 ± 6.2 (range 3–30).

Finally, 28% of OPs had a level of medical intervention giving them access to intensive
care in the event of deterioration.

3.2. Characteristics of LG+

The LG+ included eight patients aged 85.0 ± 5.3 years, and 87.5% women.
Five (62.5%) had positive BLI identifying three (60%) CLL and two (40%) circulating

phase of marginal zone lymphoma (MZL) (Table 1). Only one MZL patient had histological
confirmation of MZL infiltration in bone marrow biopsy. His ACCI, ADL score, and MMSE
score were, respectively, 5, 6/6, and 26/30.

Three OPs (37.5%) had negative BLI with neither signs of a tumor nor cytopenia, and
lymphocytosis was reactive.
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Table 1. Characteristics of patients in the lymphocytosis group (LG+).

Variable

Positive BLI for CLL
N = 3 (37.5%)

Positive BLI for MZL
N = 2 (25%)

Negative BLI
N = 3 (37.5%)

Mean ± SD
(min–max)
or N (%)

Mean ± SD
(min–max)
or N (%)

Mean ± DS
(min–max)
or N (%)

Demographic data
Age 86.3 ± 3.2 (84–90) 82.5 ± 3.5 (80–85) 86.3 ± 8.5 (80–96)

Female 2 (66.7) 2 (100) 3 (100)

Medical data

General weakness 1 (33.3) 1 (50) 0 (0)

Lymphadenopathy(ies) 0 (0) 0 (0) 0 (0)

Hepatomegaly 0 (0) 0 (0) 0 (0)

Splenomegaly 0 (0) 1 (50) 0 (0)

Unexplained fever 0 (0) 1 (50) 0 (0)

Sweats 0 (0) 1 (50) 0 (0)

Biological data

Lymphocyte count (G/L) 8.3 ± 4.1 (5.5–13) 17.2 ± 10.2 (10–24.3) 5.5 ± 0.5 (5–5.9)

Hemoglobin (g/dL) Mean 11.2 ± 0.5 (10.7–11.7) 9.6 ± 2.1 (8.1–11.1) 12.6 ± 1.7 (11.3–14.5)

Anemia 2 (66.7) 2 (100%) 0 (0)

Platelet count
(G/L)

Mean 241 ± 127 (157–388) 118 ± 49 (83–153) 291 ± 84 (199–363)

Thrombocytopenia 0 (0) 1 (50) 0 (0)

Serum protein
electrophoresis

Prescription rate 2 (66.7) 2 (100) 2 (66.7)

Monoclonality 1 (33.3) 0 (0) 1 (33.3)

Normal 1 (33.3) 2 (100) 1 (33.3)

Geriatric
assessment data

Mini Mental State Examination score 23.3 ± 9 (13–30) 16.5 ± 13.4 (7–26) 17.7 ± 5.7 (13–24)

Activity of Daily Living score 3.7 ± 1.6 (2.5–5.5) 4 ± 2.8 (2–6) 4.2 ± 1.5 (2.5–5.5)

ACCI 5.7 ± 0.6 (5–6) 5.5 ± 0.7 (5–6) 5.7 ± 0.6 (5–6)

Albumin rate (g/L) 28.7 ± 4.7 (25–34) 23.5 ± 7.8 (18–29) 30.7 ± 4 (26–33)

Living in nursing home 0 (0) 1 (50) 0 (0)

Polypharmacy (≥ 5 drugs) 3 (100) 1 (50) 2 (66.7)

Independent ambulation 1 (33.3) 1 (50) 1 (33.3)

Complementary
investigations

Imagery done 1 (33.3) 2 (100) 0 (0)

Solid biopsy done 0 (0) 1 (50) 0 (0)

Histological confirmation of LN 0 (0) 1 (50) 0 (0)

Follow-up data
Hematological evaluation 0 (0) 1 (50) 0 (0)

Oncogeriatric evaluation 1 (33.3) 1 (50) 0 (0)

BLI: blood lymphocyte immunophenotyping, CLL: chronic B lymphocytic leukemia, MZL: marginal zone lym-
phoma, N: number, SD: standard deviation, min: minimal, max: maximal, G/L: Giga per liter, g/dL: grams per
deciliter, ACCI: age-adjusted Charlson comorbidity index, g/L: grams per liter, LN: lymphoid neoplasm.

3.3. Characteristics of LG−
3.3.1. Indications of BLI Prescription in LG−

While BLI was prescribed to investigate lymphocytosis in the LG+, the most common
reasons for prescribing BLI in the absence of lymphocytosis was general weakness (19.6%)
and anemia (10.5%) (Table 2).
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Table 2. Indications for blood lymphocyte immunophenotyping prescription in the absence of
lymphocytosis (LG−).

Indications for Blood Lymphocyte Immunophenotyping
LG−

N = 143

N (%)

Clinical criteria

General weakness 28 (19.6)
Lymphadenopathy(ies) 11 (7.7)

Unexplained fever 2 (1.4)
General weakness + lymphadenopathy(ies) 1 (0.7)

General weakness + hepatomegaly 1 (0.7)
General weakness + unexplained fever 1 (0.7)

General weakness + sweats 1 (0.7)
General weakness + lymphadenopathy(ies) + splenomegaly 2 (1.4)
General weakness + lymphadenopathy(ies)+ hepatomegaly 1 (0.7)

General weakness + lymphadenopathy(ies) + unexplained fever 1 (0.7)
General weakness + unexplained fever + sweats + splenomegaly 1 (0.7)

Lymphadenopathy(ies) + hepatomegaly + splenomegaly 1 (0.7)
polyserositis 1 (0.7)

Suspicion of digestive lymphoma 2 (1.4)
Suspicion of cerebral lymphoma 3 (2.1)

Suspicion of cutaneous lymphoma 2 (1.4)
Follow-up to known lymphoma 1 (0.7)

Lung lesion + lymphadenopathy(ies) + splenomegaly 1 (0.7)
Deep infection 1 (0.7)

Biological criteria

Anemia 15 (10.5)
Thrombocytopenia 11 (7.7)

Anemia + thrombocytopenia 10 (7)
Anemia + neutropenia 1 (0.7)

Pancytopenia 5 (3.5)
Polycythemia 3 (2.1)

Thrombocytosis 1 (0.7)
Monocytosis 13 (9.1)

Hypereosinophilia 3 (2.1)
Biological inflammatory syndrome 9 (6.3)

Hypercalcemia 2 (1.4)
Monoclonal gammapathy at immunoglobulin M 3 (2.1)

Hypogammaglobulinemia 4 (2.8)
Polyclonal hypergammaglobulinemia 1 (0.7)

LG−: Group with no significant lymphocytosis; N: number.

3.3.2. Characteristics of LG− Depending on BLI Result

The LG− included 143 patients aged 86.8 ± 5.7 years and was 53.1% male. Most
of these patients lived at home (85%), had polypharmacy (78%), and were ambulating
independently (54%).

A total of 16 OPs (11.1%) were found to have positive BLI: seven MZL (44%), three
monoclonal B-cell lymphocytosis (MBL) (19%), two small lymphocytic lymphoma (SLL)
(12.5%), two T-cell lymphoid neoplasms (12.5%), one lymphoplasmacytic lymphoma (LPL)
(6%), and one follicular lymphoma (FL) (6%).

Table 3 compares OPs with positive and negative BLI in the LG−.
OPs in the LG− with positive BLI had significantly more comorbidities according to

ACCI (p = 0.03), and cognitive disorders according to MMSE score (p < 0.01). Among the
biological markers, albuminemia was significantly higher in this subgroup (p = 0.02).

As concerns clinical characteristics, a positive BLI (identifying a circulating lymphoid
neoplasm blood phase) was significantly more frequent among OPs with lymphadenopa-
thy(ies) (p = 0.05) and splenomegaly (p = 0.02).

For complete blood count, LG−/BLI positive patients had significantly lower platelet
count and higher lymphocyte count compared to those with negative BLI (p < 0.01 for
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both). However, the presence of strict thrombocytopenia (< 150 G/L) was not significantly
associated with positive BLI (p = 0.06).

There was no significant difference between the two subgroups for the prescription of
complementary investigations.

Two LG− patients had had a histological confirmation of lymphoid neoplasm: one DL-
BCL was diagnosed on node biopsy (BLI negative) and one high-grade follicular lymphoma
(FL) was diagnosed on skin biopsy (BLI positive).

Hematological and oncogeriatric evaluations were requested in, respectively, 25% and
31% of cases in the subgroup with positive BLI vs. 5.5% and 11% in the subgroup with
negative BLI, resulting in a significant difference between the two groups (p = 0.02 and
p = 0.04, respectively).

Table 3. Comparison of patients with no lymphocytosis (LG−) according to blood lymphocyte
immunophenotyping result.

Variable

LG−
Positive BLI

N = 16
Negative BLI

N = 127 p

Mean ± SD
(min–max)
or N (%)

Mean ± SD
(min–max)
or N (%)

Demographic
data

Age 87.5 ± 5.2 (79–97) 86.7 ± 5.8 (75–97) 0.6

Male 9 (56.2) 67 (52.7) 0.8

Clinical data

History of LN 2 (12.5) 7 (5.5) 0.3

General weakness 7 (44) 57 (45) 0.9

Lymphadenopathy(ies) 7 (44) 25 (20) 0.05

Hepatomegaly 3 (19) 7 (5.5) 0.08

Splenomegaly 4 (25) 7 (5.5) 0.02

Unexplained fever 2 (12.5) 6 (4.7) 0.2

Sweats 1 (6) 3 (2.4) 0.4

Pruritus 0 (0) 1 (0.8) 1

Biological data

Mean lymphocyte count (G/L) 2.1 ± 1.4 (0.3–3.9) 1.3 ± 0.65 (0.3–3.9) <0.01

Hemoglobin
(g/dL)

Mean 10.9 ± 2.1 (8.2–14.4) 11 ± 2 (6–16.6) 0.9

Anemia 11 (69) 76 (60) 0.6

Polyglobulia 0 (0) 0 (0) 1

Platelet count
(G/L)

Mean 172 ± 80 (80–364) 276 ± 146 (7–893) <0.01

Thrombocytopenia 7 (44) 27 (21) 0.06

Thrombocytosis 0 (0) 9 (7) 0.6

Leukocyte count
(G/L)

Mean 9.1 ± 4.7 (3.2–18.3) 9 ± 7.1 (1.8–59.3) 0.9

Leucocytosis 4 (25) 32 (25) 1

Leucopenia 3 (19) 12 (9) 0.4

Eosinophils (G/L) Mean 0.09 ± 0.09 (0–0.3) 0.17 ± 0.23 (0–2) 0.1

High 0 (0) 3 (2.4) 1

Monocytes
(G/L)

Mean 0.65 ± 0.38 (0.12–1.34) 0.96 ± 1 (0.07–8.9) 0.22

High 4 (25) 40 (31) 0.77

CRP 65 ± 91 (3–323) 44 ± 53 (3–263) 0.2

Serum protein
electrophoresis

Prescription rate 14 (88) 104 (82) 0.7

Monoclonality 5 (36) 14 (13) 0.1

Hypogammaglobulinemia 2 (14) 7 (7) 0.3

Normal 7 (50) 70 (67) 0.2

Polyclonal hypergammaglobulinemia 0 (0) 12 (12) 0.3
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Table 3. Cont.

Variable

LG−
Positive BLI

N = 16
Negative BLI

N = 127 p

Mean ± SD
(min–max)
or N (%)

Mean ± SD
(min–max)
or N (%)

Geriatric data

MMSE score
Mean 13.8 ± 5.6 (3–23) 19.2 ± 5.9 (6–30)

<0.01
Missing data 12.5% 9%

Activity of daily living score 3.6 ± 1.3 (1–6) 3.9 ± 1.6 (0–6) 0.4

Age-adjusted Charlson comorbidity index 7.4 ± 2.1 (5–11) 6.4 ± 1.7 (3–15) 0.03

Albumin rate (g/L) 30.3 ± 3.5 (25–38) 27.2 ± 5 (14–41) 0.02

Living in nursing home 2 (12.5) 19 (15) 0.8

Polypharmacy 12 (75) 100 (78) 0.7

Independent ambulation 9 (56) 68 (54) 0.8

LMI allowing to claim resuscitation 3 (19) 36 (28) 0.5

Complementary
investigations

Thoracic abdominal and pelvic computed tomography 7 (44) 43 (34) 0.4

Positron emission tomography 2 (12.5) 7 (5.5) 0.3

Myelogram 2 (12.5) 18 (14) 1

Bone marrow biopsy 1 (6) 1 (0.8) 0.2

Node biopsy 1 (6) 1 (0.8) 0.2

Extranodal biopsy 1 (8) 0 (0) 0.1

Histological confirmation of LN 1 (6) 1 (0.8) 0.2

Follow-up data
Hematological evaluation 4 (25) 7 (5.5) 0.02

Oncogeriatric evaluation 5 (31) 14 (11) 0.04

LG−: group with no lymphocytosis, BLI: blood lymphocyte immunophenotyping, N: number, SD: standard
deviation, min: minimal, max: maximal, LN: lymphoid neoplasms, G/L: Giga per liter, g/dL: grams per
deciliter, CRP: C-reactive protein, MMSE: Mini Mental State Examination, g/L: grams per liter, LMI: level of
medical intervention.

4. Discussion

This work is original because it reflects real-life BLI prescribing practices for older
adults hospitalized in geriatric units. We also provided details on the most profitable BLI
prescription for better diagnostic management of patients.

The study population was polypathological (67% of the population had an ACCI ≥ 6),
and frequently cognitively impaired (mean MMSE score of 18.7/30) and dependent (only
38% of the population had an ADL score ≥ 5).

4.1. Criteria Appearing to Be Profitable for BLI Prescription

This paper shows that lymphocytosis remains a valid indication for the prescription
of BLI in case of lymphoid neoplasm suspicion, especially if it is significant (i.e., at a
rate ≥ 5 G/L). Our results suggest a high profitability in this indication, with a likelihood
of detecting a lymphoid neoplasm of more than 60% (mainly CLL but also a significant
number of MZL). However, because of the modest size of the LG+, this result should be
considered with caution. In addition, a higher mean lymphocyte count was significantly
associated with positive BLI in the LG− (p < 0.01). Even if lymphocytosis is not greater
than 5 G/L, if it is found to be in the upper limit of the norm, it is a relevant factor in the
decision to prescribe a BLI.

BLI was more frequently prescribed in isolated anemia (10.5%) than in isolated throm-
bocytopenia (7.7%). However, anemia was not significantly associated with BLI positivity
in the LG−. This could be explained by the frequently multifactorial nature of anemia in
older adults. This result raises the question of whether the value of BLI should be evaluated
in the event of anemia, when the first-line etiological assessment turns out to be negative. A
platelet count close to the lower bound of the norm was associated with more profitable BLI
results in the LG− (p < 0.01). However, despite a trend (p = 0.06), real thrombocytopenia
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(<150 G/L) was not associated with this gain in profitability, probably due to an insufficient
number of included patients. According to the literature, thrombocytopenia is common in
lymphoid neoplasm, but not specific [1,12]. A trend toward a low platelet count, therefore,
could appear to be a potentially relevant indication for BLI.

We can underline the high rate of BLI prescription in a context of monocytosis (9.1%
of prescriptions). In our sample, 44 patients from the LG− (30%) had monocytosis, but
no significant association was shown between this criterion (monocytosis) and positive
BLI in LG−. Monocytosis can be found in cases of lymphoid neoplasm, but with no
specificity for the latter. Tadmor et al., showed that 18.7% of patients suffering from DLBCL
had monocytosis at the time of diagnosis and that its presence seemed to suggest a poor
prognosis for hematologic malignancy [13]. However, performing BLI with this isolated
criterion (monocytosis) does not seem justified.

Clinically, general weakness was the most common indication for BLI (19.6%) in the
LG−, while it was not profitable for BLI positivity (p = 0.9). This could be explained by the
fact that in OPs, general weakness is frequent, unspecific, rarely isolated, and sometimes
multifactorial [14].

The presence of lymphadenopathy(ies) was the second most frequent indication for BLI
prescription (11%) and was significantly associated with positive BLI. This seems consistent
with the typical presentation of the main lymphoid neoplasm in which lymphadenopathy
is often described [1]. In a study by Nixon et al., lymphoid neoplasm was diagnosed in
52% of 126 patients with lymphadenopathy of undetermined origin [15]. We did not find a
study analyzing the profitability of BLI in the presence of lymphadenopathy.

Though the profitability of BLI in a context of splenomegaly was high in LG− (p = 0.02),
splenomegaly was not a frequent indication for BLI (2%). lymphoid neoplasms are a
frequent cause of unexplained splenomegaly in patients who have a histological analysis
following a diagnostic splenectomy [16]. Moreover, in a study that included 75 patients
suffering from lymphoid neoplasm and whose clinical presentation included a predominant
splenomegaly, it was shown that it was largely small B-cell lymphoid neoplasm, with in
particular 24% of splenic MZL [17].

Two OPs had had a BLI for suspected cutaneous lymphoma, and both cases obtained
a negative result. The search for a circulating phase in epidermotropic cutaneous T-cell
lymphoid neoplasm or T-cell lymphoma (CTCL) appears to be of additional interest. CTCL
classically includes either mycosis fungoides, less aggressive and primarily cutaneous at
the start, or Sezary syndrome, which is rarer, more aggressive, and often with an immediate
circulating blood form [18]. Therefore, in addition to the search for circulating Sezary cells,
the search for a T-cell clone in the circulating blood during the CTCL diagnosis is integrated
into the stratification of these conditions, and its presence appears to be deleterious [19].
Regardless, the search for a circulating T-cell lymphoid neoplasm only applies once the
histological diagnosis is made and does not seem to be validated in current practice
and as a first-line. It can, however, be discussed (in association with a dermatological
evaluation) in the presence of dermatological abnormalities such as infiltrated chronic
erythematous plaques (mycosis fungoides) or erythroderma (Sezary syndrome) with no
other obvious etiology.

4.2. Epidemiological Coherence of the Objectified Clonal Population Subtypes

In our study, the details of the cases with positive BLI showed a predominance of
small B-cell lymphoid neoplasms, which is consistent with the literature [20]. Small B-cell
lymphoid neoplasm is the lymphoid neoplasm type that circulates most in the blood [21].
Among these small-cell lymphoid neoplasms, excluding CLL, splenic MZL also has a high
frequency of blood circulation [22]. These data are consistent with our sample in which
MZL tops the malignant hemopathies diagnosed in the event of positive BLI in all groups
combined (43%). In second position, there was a set of malignant hemopathies including
MBL, CLL, and SLL. Although they have clinical and biological differences, these conditions
have a common immunophenotyping with a Matutes score ≥ 4. The indications for BLI
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in this group of hemopathies are well defined, though, with a possibly underestimated
incidence of MBL in older adults due to the paucity of warning signs.

For FL, we identified few positive BLIs (around 5%), yet it is relatively common small
B-cell lymphoid neoplasm. This may in part be explained by a younger median age of
onset, around 65 years in men [23].

Positive BLI was not found in association with mantle cell lymphoma (MCL). Although
MCL has a fairly common circulating blood phase compared to other lymphoid neoplasms,
its incidence is lower [23,24].

In our sample, only one patient had histologically confirmed DLBCL and no circulating
blood phase was found, which was surprising since epidemiological data report a high
preponderance of DLBCL among lymphomas. However, DLBCL has poor blood circulation
due to its large B cells, which may explain its poor representation in our study [1,21]. In
addition, it is possible that OPs likely to have DLBCL did not have sufficiently preserved
general health to consider histological analysis.

4.3. Hematological Characteristics and Geriatric Specificities of the Study Population

The population studied here mainly showed low-grade mature B-cell lymphoid neo-
plasm, which are generally non-aggressive. The slow progression of most of these mature
B-cell lymphoid neoplasms (excluding mantle cell lymphoma) can justify, especially in OPs
with comorbidities, a reinforced surveillance strategy without curative treatment as a first
step [25–27]. While simple treatments, such as the eradication of Helicobacter pylori in
mucosa-associated lymphoid tissue (a subtype of extranodal MZL), are easy to implement,
other strategies (splenectomy in splenic MZL, radiotherapy, immunotherapy, etc.) require
more a careful patient assessment [25].

It is estimated that approximately 30% of people with DLBCL are at least 75 years of
age, yet therapeutic trials for DLBCL rarely include octogenarians [28]. The few studies
that do include Merli et al., Olivieri et al., and Spina et al., which focus on dependence in
geriatric criteria [29–31]. There is also the work of Zeremski et al., focusing on chemotherapy
in DLBCL in a population with a median age of 79 years, but with ACCI ≥ 6 in only 23% of
individuals [32].

It is interesting to note that the geriatric assessment made it possible to reduce the
chemotherapy protocols according to the degree of frailty, with relatively good therapeutic
results [33].

Among the three OPs with histological confirmation of lymphoid neoplasm, the one
DLBCL patient was frail and had a major neurocognitive disorder and an ADL score of
3/6. This patient received pre-phase treatment with vincristine, but then deteriorated until
death. The other two patients, one with high grade FL and one with MZL, were more
“robust” (ACCI < 6 and ADL score > 5) and obtained complete response with specific
treatment (rituximab–cyclophosphamide–doxorubicin–vincristine–prednisone for the OP
with high grade FL or rituximab alone for the OP with MZL).

Thus, when a blood lymphocyte clone is identified in BLI, excluding CLL, and there is
an evocative clinical and possibly paraclinical picture, lymphoid neoplasm can be consid-
ered with virtual certainty. Histological confirmation would then be “reserved” for OPs
who may benefit most from therapeutic management. Unfortunately, the most common
lymphoma, DLBCL, is often aggressive and diagnosis is rarely helped by BLI, which tends
to be negative.

Hematological and oncogeriatric evaluations were significantly more frequently re-
quested following positive BLI, illustrating a desire to implement appropriate multidis-
ciplinary management, highlighting the importance of the BLI result. Again, this study
reinforces the importance of early oncogeriatric assessments in order to avoid unnecessary
invasive diagnostic testing with potentially no therapeutic outcome.
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4.4. Limitations

Our study has some limitations. The first is linked to its retrospective nature and the
potentially non-exhaustive description of the criteria that led the physician to prescribe
BLI. However, the initial cause for prescribing BLI was almost always clearly mentioned
in the medical record. Another limitation of this study is the lack of multivariate analysis
due to the low number of included patients, particularly in the subgroup of LG− with
positive BLI.

5. Conclusions

This work shows that small mature B-cell lymphoid neoplasms were most commonly
diagnosed in the study population in the event of positive BLI findings. Unfortunately, the
diagnostic process for DLBCL, the most common lymphoma type, does not appear to be
helped by BLI.

The reasons for performing a BLI in the event of clinical suspicion of lymphoid
neoplasm in the geriatric population are based on various clinical or biological criteria. The
discovery of lymphadenopathy, splenomegaly, lymphocytosis, and a low platelet count
provides profitable clinical and biological criteria that suggest the need for a subsequent
BLI in current practice.

The patients included in this study had comorbidities, polypharmacy, low functional
independence, and cognitive disorders. The diagnostic and therapeutic approach is more
complex for this type of patient; hence, the desire to strengthen the set of diagnostic argu-
ments by first using techniques such as BLI, which are admittedly indirect but noninvasive.
In the event of positive BLI, the combined contribution of the oncogeriatrician and hema-
tologist is more often required, highlighting the need for appropriate and multidisciplinary
management in OP with lymphoid neoplasm.

Author Contributions: Conceptualization, J.V. and P.M.; methodology, J.V., C.R., F.L. and P.M.;
validation, J.V., F.L. and P.M.; formal analysis, J.V., C.R., J.G., M.M. and P.M.; investigation, J.V., C.R.,
J.B. and P.M.; resources, J.V., C.R., J.G. and P.M.; data curation, J.V., C.R., F.L., J.G., A.-M.M., M.M., J.B.
and P.M.; writing—original draft preparation, J.V. and P.M.; writing—review and editing, J.V., C.R.,
F.L., J.G., A.-M.M., M.M., J.B. and P.M.; visualization, J.V.; supervision, P.M. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki. The Ethics Committee of our University Hospital approved this study.

Informed Consent Statement: Patient consent was waived due to the retrospective design of this
study and the use of anonymized data.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available.

Acknowledgments: The authors are grateful to Suzanne Rankin for proofreading the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Swerdlow, S.H.; Campo, E.; Harris, N.L.; Jaffe, E.S.; Pileri, S.A.; Stein, H.; Thiele, J.; Arber, D.A.; Hasserjian, R.P.;

Le Beau, M.M.; et al. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues. Available online:
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-
Haematopoietic-And-Lymphoid-Tissues-2017/ (accessed on 1 December 2021).

2. Swerdlow, S.H.; Campo, E.; Pileri, S.A.; Harris, N.L.; Stein, H.; Siebert, R.; Advani, R.; Ghielmini, M.; Salles, G.A.; Zelenetz,
A.D.; et al. The 2016 revision of the World Health Organization classification of lymphoid neoplasms. Blood 2016, 127, 2375–2390.
[CrossRef] [PubMed]

3. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.; Burke, G.; et al.
Frailty in older adults: Evidence for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 2001, 56, M146–M156. [CrossRef] [PubMed]

https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017/
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017/
http://doi.org/10.1182/blood-2016-01-643569
http://www.ncbi.nlm.nih.gov/pubmed/26980727
http://doi.org/10.1093/gerona/56.3.M146
http://www.ncbi.nlm.nih.gov/pubmed/11253156


J. Clin. Med. 2022, 11, 1748 12 of 13

4. Limpawattana, P.; Phungoen, P.; Mitsungnern, T.; Laosuangkoon, W.; Tansangworn, N. Atypical presentations of older adults at
the emergency department and associated factors. Arch. Gerontol. Geriatr. 2016, 62, 97–102. [CrossRef] [PubMed]

5. Béné, M.C.; Nebe, T.; Bettelheim, P.; Buldini, B.; Bumbea, H.; Kern, W.; Lacombe, F.; Lemez, P.; Marinov, I.; Matutes, E.; et al.
Immunophenotyping of acute leukemia and lymphoproliferative disorders: A consensus proposal of the European Leukemia.
Leukemia 2011, 25, 567–574. [CrossRef] [PubMed]

6. Hallek, M.; Cheson, B.D.; Catovsky, D.; Caligaris-Cappio, F.; Dighiero, G.; Döhner, H.; Hillmen, P.; Keating, M.; Montserrat, E.;
Chiorazzi, N.; et al. iwCLL guidelines for diagnosis, indications for treatment, response assessment, and supportive management
of CLL. Blood 2018, 131, 2745–2760. [CrossRef] [PubMed]

7. Matutes, E.; Owusu-Ankomah, K.; Morilla, R.; Garcia Marco, J.; Houlihan, A.; Que, T.H.; Catovsky, D. The immunological profile
of B-cell disorders and proposal of a scoring system for the diagnosis of CLL. Leukemia 1994, 8, 1640–1645. [PubMed]

8. Charlson, M.; Szatrowski, T.P.; Peterson, J.; Gold, J. Validation of a combined comorbidity index. J. Clin. Epidemiol. 1994, 47,
1245–1251. [CrossRef]

9. Masnoon, N.; Shakib, S.; Kalisch-Ellett, L.; Caughey, G.E. What is polypharmacy? A systematic review of definitions. BMC Geriatr.
2017, 17, 230. [CrossRef] [PubMed]

10. Katz, S. Assessing self-maintenance: Activities of daily living, mobility, and instrumental activities of daily living. J. Am. Geriatr.
Soc. 1983, 31, 721–727. [CrossRef] [PubMed]

11. Putot, S.; Jouanny, P.; Barben, J.; Mazen, E.; Da Silva, S.; Dipanda, M.; Asgassou, S.; Nuss, V.; Laborde, C.; Mihai, A.M.; et al. Level
of medical intervention in geriatric settings: Decision factors and correlation with mortality. J. Am. Med. Dir. Assoc. 2021, 22,
2587–2592. [CrossRef] [PubMed]

12. Hodgson, K.; Ferrer, G.; Montserrat, E.; Moreno, C. Chronic lymphocytic leukemia and autoimmunity: A systematic review.
Haematologica 2011, 96, 752–761. [CrossRef] [PubMed]

13. Tadmor, T.; Fell, R.; Polliack, A.; Attias, D. Absolute monocytosis at diagnosis correlates with survival in diffuse large B-cell
lymphoma—Possible link with monocytic myeloid-derived suppressor cells. Hematol. Oncol. 2013, 31, 65–71. [CrossRef]
[PubMed]

14. Aouaneche, M.; Pepersack, T. Deterioration of general condition: A “geriatric syndrome”? Geriatr. Psychol. Neurpsychiatr. Vieil.
2012, 10, 33–38. [CrossRef] [PubMed]

15. Nixon, S.; Bezverbnaya, K.; Maganti, M.; Gullane, P.; Reedijk, M.; Kuruvilla, J.; Prica, A.; Kridel, R.; Kukreti, V.; Bennett, S.; et al.
Evaluation of lymphadenopathy and suspected lymphoma in a lymphoma rapid diagnosis clinic. JCO Oncol. Pract. 2020, 16,
e29–e36. [CrossRef] [PubMed]

16. Kraus, M.D.; Fleming, M.D.; Vonderheide, R.H. The spleen as a diagnostic specimen: A review of 10 years’ experience at two
tertiary care institutions. Cancer 2001, 91, 2001–2009. [CrossRef]

17. Sreedharanunni, S.; Sachdeva, M.U.; Malhotra, P.; Ahluwalia, J.; Naseem, S.; Prakash, G.; Khadwal, A.; Sharma, P.; Kumar,
N.; Varma, N.; et al. Role of blood and bone marrow examination in the diagnosis of mature lymphoid neoplasms in patients
presenting with isolated splenomegaly. Hematology 2015, 20, 530–537. [CrossRef] [PubMed]

18. Bouthemy, C.; Beldi-Ferchiou, A.; Ortonne, N.; Delfau-Larue, M.H.; Ingen-Housz-Oro, S.; Molinier-Frenkel, V. The value of blood
immunophenotyping and clonality testing in the management of cutaneous T-cell lymphomas. Ann. Dermatol. Venereol. 2017, 144,
315–322. [CrossRef]

19. Olsen, E.A.; Whittaker, S.; Kim, Y.H.; Duvic, M.; Prince, H.M.; Lessin, S.R.; Wood, G.S.; Willemze, R.; Demierre, M.F.; Pimpinelli,
N.; et al. Clinical end points and response criteria in mycosis fungoides and Sezary syndrome: A consensus statement of the
International Society for Cutaneous Lymphomas, the United States Cutaneous Lymphoma Consortium, and the Cutaneous
Lymphoma Task Force of the European Organisation for Research and Treatment of Cancer. J. Clin. Oncol. 2011, 29, 2598–2607.

20. Gibson, S.E.; Swerdlow, S.H.; Ferry, J.A.; Surti, U.; Dal Cin, P.; Harris, N.L.; Hasserjian, R.P. Reassessment of small lymphocytic
lymphoma in the era of monoclonal B-cell lymphocytosis. Haematologica 2011, 96, 1144–1152. [CrossRef] [PubMed]

21. Winter, J.N.; Peterson, L.C. Lymphocytosis, lymphadenopathy: Benign or malignant? Hematol. Am. Soc. Hematol. Educ. Program
2015, 2015, 106–110. [CrossRef] [PubMed]

22. Berger, F.; Felman, P.; Thieblemont, C.; Pradier, T.; Baseggio, L.; Bryon, P.A.; Salles, G.; Callet-Bauchu, E.; Coiffier, B. Non-MALT
marginal zone B-cell lymphomas: A description of clinical presentation and outcome in 124 patients. Blood 2000, 95, 1950–1956.
[CrossRef] [PubMed]

23. Le Guyader-Peyrou, S.; Belot, A.; Maynadié, M.; Binder-Foucard, F.; Remontet, L.; Troussard, X.; Bossard, N.; Monnereau, A.;
French network of cancer registries (Francim). Cancer incidence in France over the 1980–2012 period: Hematological malignancies.
Rev. Epidemiol. Sante Publique 2016, 64, 103–112. [CrossRef]

24. Bosch, F.; López-Guillermo, A.; Campo, E.; Ribera, J.M.; Conde, E.; Piris, M.A.; Vallespi, T.; Woessner, S.; Montserrat, E. Mantle
cell lymphoma: Presenting features, response to therapy, and prognostic factors. Cancer 1998, 82, 567–575. [CrossRef]

25. Goede, V. Marginal zone lymphoma in elderly and geriatric patients. Best Pract. Res. Clin. Haematol. 2017, 30, 158–165. [CrossRef]
[PubMed]

26. Kluin-Nelemans, H.C.; Hoster, E.; Hermine, O.; Walewski, J.; Trneny, M.; Geisler, C.H.; Stilgenbauer, S.; Thieblemont, C.;
Vehling-Kaiser, U.; Doorduijn, J.K.; et al. Treatment of older patients with mantle-cell lymphoma. N. Engl. J. Med. 2012, 367,
520–531. [CrossRef] [PubMed]

http://doi.org/10.1016/j.archger.2015.08.016
http://www.ncbi.nlm.nih.gov/pubmed/26323650
http://doi.org/10.1038/leu.2010.312
http://www.ncbi.nlm.nih.gov/pubmed/21252983
http://doi.org/10.1182/blood-2017-09-806398
http://www.ncbi.nlm.nih.gov/pubmed/29540348
http://www.ncbi.nlm.nih.gov/pubmed/7523797
http://doi.org/10.1016/0895-4356(94)90129-5
http://doi.org/10.1186/s12877-017-0621-2
http://www.ncbi.nlm.nih.gov/pubmed/29017448
http://doi.org/10.1111/j.1532-5415.1983.tb03391.x
http://www.ncbi.nlm.nih.gov/pubmed/6418786
http://doi.org/10.1016/j.jamda.2021.04.014
http://www.ncbi.nlm.nih.gov/pubmed/33992608
http://doi.org/10.3324/haematol.2010.036152
http://www.ncbi.nlm.nih.gov/pubmed/21242190
http://doi.org/10.1002/hon.2019
http://www.ncbi.nlm.nih.gov/pubmed/22714941
http://doi.org/10.1684/pnv.2012.0331
http://www.ncbi.nlm.nih.gov/pubmed/22414396
http://doi.org/10.1200/JOP.19.00202
http://www.ncbi.nlm.nih.gov/pubmed/31573831
http://doi.org/10.1002/1097-0142(20010601)91:11&lt;2001::AID-CNCR1225&gt;3.0.CO;2-3
http://doi.org/10.1179/1607845415Y.0000000005
http://www.ncbi.nlm.nih.gov/pubmed/25760312
http://doi.org/10.1016/j.annder.2016.12.009
http://doi.org/10.3324/haematol.2011.042333
http://www.ncbi.nlm.nih.gov/pubmed/21546505
http://doi.org/10.1182/asheducation-2015.1.106
http://www.ncbi.nlm.nih.gov/pubmed/26637708
http://doi.org/10.1182/blood.V95.6.1950
http://www.ncbi.nlm.nih.gov/pubmed/10706860
http://doi.org/10.1016/j.respe.2015.12.017
http://doi.org/10.1002/(SICI)1097-0142(19980201)82:3&lt;567::AID-CNCR20&gt;3.0.CO;2-Z
http://doi.org/10.1016/j.beha.2016.08.025
http://www.ncbi.nlm.nih.gov/pubmed/28288711
http://doi.org/10.1056/NEJMoa1200920
http://www.ncbi.nlm.nih.gov/pubmed/22873532


J. Clin. Med. 2022, 11, 1748 13 of 13

27. Thieblemont, C.; Davi, F.; Noguera, M.-E.; Brière, J.; Bertoni, F.; Zucca, E.; Traverse-Glehen, A.; Felman, P.; Berger, F.; Salles, G.;
et al. Splenic marginal zone lymphoma: Current knowledge and future directions. Oncol. Williston Park N. 2012, 26, 194–202.

28. Tavares, A.; Moreira, I. Diffuse large B-cell lymphoma in very elderly patients: Towards best tailored treatment—A systematic
review. Crit. Rev. Oncol. Hematol. 2021, 160, 103294. [CrossRef]

29. Merli, F.; Luminari, S.; Rossi, G.; Mammi, C.; Marcheselli, L.; Tucci, A.; Ilariucci, F.; Chiappella, A.; Musso, M.; Di Rocco, A.;
et al. Cyclophosphamide, doxorubicin, vincristine, prednisone and rituximab versus epirubicin, cyclophosphamide, vinblastine,
prednisone and rituximab for the initial treatment of elderly “fit” patients with diffuse large B-cell lymphoma: Results from the
ANZINTER3 trial of the Intergruppo Italiano Linfomi. Leuk. Lymphoma 2012, 53, 581–588.

30. Olivieri, A.; Gini, G.; Bocci, C.; Montanari, M.; Trappolini, S.; Olivieri, J.; Brunori, M.; Catarini, M.; Guiducci, B.; Isidori, A.; et al.
Tailored therapy in an unselected population of 91 elderly patients with DLBCL prospectively evaluated using a simplified CGA.
Oncologist 2012, 17, 663–672. [CrossRef] [PubMed]

31. Spina, M.; Balzarotti, M.; Uziel, L.; Ferreri, A.J.; Fratino, L.; Magagnoli, M.; Talamini, R.; Giacalone, A.; Ravaioli, E.; Chimienti, E.;
et al. Modulated chemotherapy according to modified comprehensive geriatric assessment in 100 consecutive elderly patients
with diffuse large B-cell lymphoma. Oncologist 2012, 17, 838–846. [CrossRef] [PubMed]

32. Zeremski, V.; Jentsch-Ullrich, K.; Kahl, C.; Mohren, M.; Eberhardt, J.; Fischer, T.; Schalk, E. Is bendamustine-rituximab a reasonable
treatment in selected older patients with diffuse large B cell lymphoma? Results from a multicenter, retrospective study. Ann.
Hematol. 2019, 98, 2729–2737. [CrossRef] [PubMed]

33. Moccia, A.A.; Thieblemont, C. Curing diffuse large B-cell lymphomas in elderly patients. Eur. J. Intern. Med. 2018, 58, 14–21.
[CrossRef] [PubMed]

http://doi.org/10.1016/j.critrevonc.2021.103294
http://doi.org/10.1634/theoncologist.2011-0355
http://www.ncbi.nlm.nih.gov/pubmed/22531362
http://doi.org/10.1634/theoncologist.2011-0417
http://www.ncbi.nlm.nih.gov/pubmed/22610154
http://doi.org/10.1007/s00277-019-03819-3
http://www.ncbi.nlm.nih.gov/pubmed/31705183
http://doi.org/10.1016/j.ejim.2018.10.003
http://www.ncbi.nlm.nih.gov/pubmed/30472108

	Introduction 
	Methods 
	Study Design 
	Population 
	BLI Technique 
	Collected Data 
	Composition of the Groups 
	Statistical Analysis 

	Results 
	Included Patients 
	Characteristics of LG+ 
	Characteristics of LG- 
	Indications of BLI Prescription in LG- 
	Characteristics of LG- Depending on BLI Result 


	Discussion 
	Criteria Appearing to Be Profitable for BLI Prescription 
	Epidemiological Coherence of the Objectified Clonal Population Subtypes 
	Hematological Characteristics and Geriatric Specificities of the Study Population 
	Limitations 

	Conclusions 
	References

