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A B S T R A C T
General practitioners are currently instructed to refer patients with lymphocyte counts exceeding  
5.0 × 109/L to hematologists due to the possibility of chronic lymphocytic leukemia (CLL). This study 
assessed the usefulness of this procedure through the analysis and evaluation of referrals made to  
a hematologist over a period of 12 years (2010–2022).

During the 12 years, there were 256 patients whose absolute lymphocyte count (ALC) at least once 
exceeded 5.0 × 109/L and who were referred to the hospital. There were 145 males and 111 females in 
this group, and the median age was 66. The mean ALC at the time of referral was 30.0 × 109/L

It was found that among the 256 patients, a diagnosis was established for 249 (97.3%) of the patients. 
There were 224 CLL cases, 2 small lymphocytic leukemia cases, and 5 monoclonal B-cell lymphocytosis 
cases, making 231 cases with CLL phenotype (92.8%). There were 9 cases of other B-cell lymphomas 
(3.6%), including 4 mantle cell lymphoma cases, 4 marginal zone lymphoma cases, and 1 splenic lym-
phoma with villous lymphocytes case. Furthermore, there were 6 cases of T-cell lymphomas (2.4%), 
including 5 T-cell large granular lymphocyte cases and 1 T-cell prolymphocytic leukemia case. The 
cohort also had 1 acute myeloid leukemia (AML) case (0.4%) and 3 reactive lymphocytosis cases (1.2%), 
including 1 with infectious mononucleosis (0.4%). In the group, 16/224 patients (7.1%) with CLL and  
1 with AML required immediate treatment.

The ALC has demonstrated its reliability as a possible dependable diagnostic tool in a specific cohort 
of patients with suspected lymphoid malignancy.
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INTRODUCTION

Peripheral blood lymphocytosis is a hallmark of chronic 
lymphocytic leukemia (CLL) and is commonly used for 
the early diagnosis of this disease [1]. However, it is not 
always appreciated that this may also be the first sign of 
other lymphoid malignancies. The patients included in this 
study were specifically referred to a hematologist in order 
to undergo assessment due to suspected hematopoietic 
system malignancy. In Poland, general practitioners are 
advised [2] to refer patients with lymphocytosis over  
50.0 × 109/L to a hematologist. Some of these patients 
would not have monoclonal B-cell counts ≥ 50.0 × 109/L 
and would fall into the category of monoclonal B-cell 
lymphocytosis (MBL) [3]. Moreover, lymphocytosis over  
5.0 × 109/L may also be reactive [4] and, as mentioned, could 
be produced by other related malignancies.

The purpose of this study is to evaluate the efficacy 
of the absolute lymphocyte count (ALC) as a dependable 
diagnostic tool for detecting lymphoid malignancy in 
patients referred to a hematologist based on suspicion of 
lymphoid malignancy.

MATERIAL AND METHODS

There was a cohort of 256 patients in the study (145 males 
and 111 females) aged between 27 and 80, with a median 
of 66.

Complete blood counts with differential (both automat-
ic and manual) were performed using standard methods. 
In addition, flow cytometry was performed to character-
ize lymphoid cells in the peripheral blood. The following 
markers were used for analysis: CD5, CD19, CD20, CD10, 
CD22, CD23, CD38, CD200, CD43, CD3, CD8, CD4, CD5, 
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CD7, CD2, CD45RA, CD45RO, TcRαβ, TcRγδ, CD71, CD14, 
CD45, and immunoglobulins κ and λ in order to determine 
the immunophenotype of lymphoid cells and to establish 
a diagnosis.

The following variables were analyzed and compared: 
age, sex, lymphocyte count, lymphocyte percentage, white 
blood cell count, percentage of B cells of CD19+ pheno-
type, neoplastic cell count, neoplastic cell percentage, final 
diagnosis, date of diagnosis, date of treatment, and vital 
status of patients.

RESULTS

The level of ALC, which has prompted general practi-
tioners to refer patients to a hematologist with suspicion of 
CLL, was between 5.0 × 109/L to 221.9 × 109/L; the mean was 
30.0 × 109/L. The percentage of lymphocytes in the differ-
ential leukocyte count was 75.3% [95% confidence interval 
(CI): 73.1–77.5%]. White blood cell count was averaged at  
36.5 × 109/L (95% CI: 31.1–42.0 × 109/L).

The frequency of leukemic cells, as defined by flow 
cytometry, was 59.3% (95% CI: 55.9–62.8%). The mean 
absolute number of neoplastic cells was 19.8 × 109/L 
(95% CI: 14.0–25.5 × 109/L). In the evaluated cohort of 
249 diagnosed patients, there were 224 CLL cases, 2 small 
lymphocytic leukemia (SLL) cases, and 5 MBL cases, making 
231 cases with a CLL phenotype (92.8%). Additionally, there 
were 9 cases of other B cell lymphomas (3.6%), including 
4 mantle cell lymphoma (MCL) cases, 4 marginal zone 
lymphoma (MZL) cases, and 1 splenic lymphoma with vil-
lous lymphocytes (SLVL) case. There were 6 cases of T-cell 
lymphomas (2.4%), including 5 T-cell large granular lym-
phocyte (T-LGL) cases and 1 T-cell prolymphocytic leukemia 
(T-PLL) case. This cohort also had 1 acute myeloid leukemia 
(AML) case and 3 cases of reactive lymphocytosis; among 
them, there was 1 case of infectious mononucleosis. The 
mean value of lymphoid cells with a typical phenotype of 
CD19+ was 70.6% (95% CI: 63.8–77.3%). The positive pre-
dictive value (PPV) for CLL was 87.5%, meanwhile for the 

other malignancies it was 7%. More precise characteristics 
of the patients are shown in Table 1.

Of the 224 CLL patients for whom there was informa-
tion available, 16 (7.1%) met the International Workshop 
of Chronic Lymphocytic Leukemia (iwCLL) criteria to start 
treatment at the time of diagnosis; there was also 1 AML 
patient who required immediate initiation of the treatment. 
The remaining patients were managed according to “watch 
and wait” strategies. The number of CLL patients that have 
been confirmed to require treatment at any time from the 
diagnosis was 77 (data available for 76). On the other hand, 
67 patients did not require treatment until the end of their 
follow-up in this study.

The follow-up period ranged from 6 to 170 months, and 
the median follow-up duration was 27 months.

DISCUSSION

Unexpectedly, in a search of the PubMed database for 
the subject: “absolute lymphocyte count in lymphoid 
malignancy”, there were only 107 entries, none of which 
provided similar information related to this study. Simi-
larly, a search of the subject “absolute lymphocyte count 
in lymphoid leukemia” revealed 274 entries and only one 
individual entry relevant to the subject. Based on a study 
with histologically confirmed patients with CLL, Hayran  
et al. [5] suggested the ALC of 6.65 × 109/L as a threshold 
to initiate the diagnostic procedure for CLL. In another 
study, Thalhammer-Scherrer et al. [6] investigated four 
hundred peripheral blood samples with flow cytometry for 
lymphoid malignancies. They found that 78% of samples 
with ALC ≥ 4.0 × 109/L and 2% of samples with ≤ 4.0 × 109/L 
exhibited a specific lymphoma phenotype. In the study of 
te Raa et al. [7] involving 520 patients with lymphocytosis 
above 3.5 × 109/L, 207 were found to have CD19+ cells 
indicating the presence of lymphoid malignancy. The 
present study’s threshold of 5.0 × 109/L was chosen based 
on Polish guidelines for general practitioners. It was found 
that adopting this value resulted in a diagnosis of blood 

Table 1. Patients’ comprehensive characteristics

Diagnosis Cases Average age  
at diagnosis

Males /females ratio Lymphocytes at 
diagnosis [× 109/L]

Leukemic cells at 
diagnosis [× 109/L]

Requiring treatment in total  
(at the time and after diagnosis)

Total 256 66 145/111 30.0 19.8 81

CLL 224 66 129/95 32.3 21.8 77

MBL 5 52.7 3/2 10.9 3.9 0

SLL 2 44 0/2 18 10.3 0

MZL 4 70 1/3 10.9 5.0 2

MCL 4 66.5 2/2 30.8 20.4 1

T-LGL 5 68.6 3/2 7.6 5.5 0

T-PLL 1 49 1/0 – 25 0

AML 1 – 0/1 – – 1

SLVL 1 – 0/1 14.7 – 0

Reactive 3 28 2/1 8 – 0

AML — acute myeloid leukemia; CLL — chronic lymphocytic leukemia; MBL — monoclonal B-cell lymphocytosis; MCL — mantle cell lymphoma; MZL — marginal zone 
lymphoma; SLL — small lymphocytic leukemia; SLVL — splenic lymphoma with villous lymphocytes; T-LGL — T-cell large granular lymphocyte; T-PLL — T-cell prolymphocytic 
leukemia
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malignancy in 97.3% of cases; therefore, it is highly effective 
in practice. It was found that 7.1% of these patients required 
immediate treatment, while the remaining patients were 
put on active surveillance in order to start treatment after 
meeting specific criteria. The proportion of MBL in the 
present cohort was significantly lower than in the study 
conducted by Shanafelt et al. [8], who reclassified 42% of 
former CLL patients into MBL after a change of the criteria 
to diagnose CLL from 5.0 × 109/L lymphocytes threshold to 
5.0 × 109/L B-monoclonal cells. It might be due to a differ-
ent policy or referral process, i.e., referral of patients with 
any lymphocytosis and not with lymphocytosis exceeding  
5.0 × 109/L. In the present cohort, only 7.1% of CLL patients 
met the criteria to start therapy at diagnosis. Simulta-
neously, this suggests that the vast majority of patients 
were diagnosed incidentally, and only a few because of 
symptoms of leukemia such as lymphadenopathy, anemia, 
or B symptoms. The number of 7.1% may seem low, but 
it is rather a measure of the health care system. In better 
healthcare systems this number may even be lower, and 
in poorly organized systems it may be significantly higher.

It is unknown, how the present cohort reflects the 
situation in the population from which it was sampled. 
However, it is unlikely that Polish general practitioners were 
reluctant to refer patients with lymphocytosis to a hema-
tologist. In Poland, general practitioners have no access to 
additional laboratory tests to evaluate lymphocytosis. They 
may postpone referral for one or two months in the case 
of moderate lymphocytosis hoping that it may disappear 
with time. Potential causes of such lymphocytosis include 
viral infections (such as influenza, mononucleosis, hepatitis, 
cytomegalovirus), rarely bacterial infections (such as per-
tussis, tuberculosis, brucellosis, rickettsial infections, and 
syphilis) [9], drug-induced lymphocytosis as a part of hyper-
sensitivity syndrome [10, 11] or congenital lymphocytosis 
[12]. Finally, they refer patients with persistent lymphocy-
tosis. The exact proportion of patients who followed this 
approach is unknown. On the other hand, all symptomatic 
patients, such as those demonstrating lymphadenopathy, 
fever, frequent infections, night sweats, weight loss, fatigue, 
and abdominal discomfort (organomegaly) [3] were most 
likely referred immediately. Additional information, such 
as files from general practitioners and data from other 
institutions, is necessary to obtain the conclusive value 
of peripheral blood lymphocytosis as a screening test for 
lymphoid malignancy.

CONCLUSION

ALC was confirmed as a potential dependable diagnostic 
tool in patients with a suspicion of chronic lymphocytic 
leukemia or other lymphoid malignancies.
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