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Abstract. – BACKGROUND: Persistent poly-
clonal B-cell lymphocytosis is a rare nonmalig-
nant disorder characterized by mild persistent 
lymphocyte proliferation with possible evolution 
to aggressive lymphoma. Its biology is not well 
known, but it is characterized by a specific im-
munophenotype with rearrangement of the BCL-
2/IGH gene, whereas amplification of the BCL-6 
gene has rarely been reported. Given the pauci-
ty of reports, it has been hypothesized that this 
disorder is associated with poor pregnancy out-
comes. 

CASE REPORT: To our knowledge, only two 
successful pregnancies have been described in 
women with this condition. We report the third 
successful pregnancy in a patient with PPBL 
and the first with amplification of the BCL-6 
gene.

CONCLUSIONS: PPBL is still a poorly un-
derstood clinical condition with insufficient da-
ta to demonstrate an adverse effect on preg-
nancy. The role of BCL-6 dysregulation in the 
pathogenesis of PPBL and its prognostic sig-
nificance are still unknown. Evolution into ag-
gressive clonal lymphoproliferative disorders 
is possible and prolonged hematologic fol-
low-up is warranted in patients with this rare 
clinical disorder.   
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Introduction

Persistent polyclonal B-cell lymphocytosis 
(PPBL) is a rare, nonmalignant lymphoprolifera-
tive disorder, characterized by persistent mild lym-
phocytosis and a moderate increase in polyclonal 
IgM. Possible evolution to aggressive B-cell lym-
phoma is reported in up to 10% of cases1,2.

This disorder, more commonly diagnosed in 
young or middle-aged smoking females, usually 
shows an indolent course, but careful long-term 
follow-up is strongly recommended2-4.

Polyclonal lymphocytosis is the main feature 
of this hematologic disorder, hypothetically due 
to stimulation of central memory B lymphocytes5.

The distinct atypical morphological appear-
ance of lymphocytes is characterized by a large 
and slightly basophilic cytoplasm with round or 
irregular nuclei and a variable percentage of binu-
cleate lymphocytes that are typical enough to be 
distinctive. The chromatin is dense, and nucleoli 
are often evident2.

Despite a polyclonal rise in IgM is often ob-
served, a monoclonal component is not detected 
in most cases2.

The immunophenotype, mandatory for diag-
nosis, demonstrates a population of polyclonal B 
lymphocytes (CD19+, CD20+, CD22+) express-
ing both kappa and lambda immunoglobulin light 
chains. In addition, the B lymphocytes co-express 
IgM, IgD, and CD27, suggesting a possible origin 
from memory-unswitched B lymphocytes of the 
marginal zone6.

An additional long arm of chromosome 3 as 
isochromosome i(3)(q10) is often found7.

A valid scientific hypothesis identifies PPBL 
as a stepwise process that probably begins with 
the appearance of BCL-2/IGH gene rearrange-
ments8,9, while tetrasomy of the BCL-6 gene locus 
is rarely reported10. These aberrations could cause 
genetic instability which would also lead to the 
emergence of different clones of B cells exhibit-
ing the translocation t(14;18)8,11. HLA typing dis-
closed the presence of at least one DR7 antigen in 
70% of patients2,12; moreover, PPBL has a familial 
clustering, suggesting an underlying genetic dis-
order11.
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PPBL is generally asymptomatic or mildly 
symptomatic2. A recent analysis12 based on the 
French Registry for PPBL showed that approxi-
mately 60% of PPBL patients may present with a 
wide range of clinical symptoms, such as fatigue 
with severe impairment, post-exercise malaise, 
cognitive dysfunction, and orthostatic intoler-
ance, meeting the criteria for the diagnosis of the 
recently defined “systemic exertion intolerance 
disease”.

Sometimes there is splenomegaly, which as-
sumes considerable dimensions and often mimics 
splenic lymphoma, and this condition may need 
to be treated. There have been reports of the use 
of monoclonal antibodies (e.g., rituximab) or, in 
some cases, splenectomy13,14.

To date, less than 200 cases of PPBL have been 
described worldwide, mostly in case reports or 
collective series12,15,16; but, to our knowledge, only 
two cases of pregnancy in women with PPBL 
have been reported5,17. In this paper we describe 
a case of PPBL diagnosed during pregnancy in 
a young woman whose diagnosis was confirmed 
after 2 years of follow-up. 

Case Report

In February 2019 a 30-year-old nonsmoking 
woman was referred to our hematology depart-
ment because of lymphocytosis that had occurred 
during the first trimester of pregnancy. The pa-
tient reported a history of atopic dermatitis that 
had been treated with continuous low-dose ste-
roid and cyclosporine six years earlier.

During this period mild lymphocytosis (5.2 x 
109/l) was detected, with a subsequent increase 
after discontinuation of cyclosporine, reaching 
8.0 x 109/l lymphocytes.

A progressive decrease to 6.4 x 109/l lympho-
cytes was observed during the following year. 
Subsequently, neither blood count checks nor 
lymphocyte typing were performed.

At presentation, the patient was six weeks preg-
nant, in good clinical condition, with no reactivation 
of dermatitis and no constitutional symptoms. 

The blood count showed hemoglobin Hb 12.4 g/
dL, white blood cells WBC 15.6 x 109/l, neutrophil 
count 4.7 x 109/l, lymphocytes 9.8 x 109/l, monocytes 
0.7 x 109/l, eosinophils 0.1 x 109/l, platelets 114 x 109/l.

Clinical examination revealed small, subcenti-
meter-laterocervical lymph nodes, and abdominal 
organomegaly was not detected. 

Blood chemistry showed a polyclonal increase 
in IgM without organ damage or monoclonal 
gammopathy. Screening for autoimmune and vi-
ral diseases was negative.

In particular, a considerable number of large 
lymphocytes with atypical features was seen in 
the peripheral blood smear. The lymphocytes had 
a rounded and sometimes irregular nucleus with 
a large basophilic cytoplasm devoid of granules 
and, as a very important feature, binucleated cells 
were observed, accounting for approximately 
30% of the lymphocyte count (Figure 1).

Immunophenotyping (peripheral blood) high-
lighted an expansion of B lymphocytes CD45+, 
CD5+, CD10- with a polyclonal expression of sur-
face light chains kappa and lambda (ratio 1.8), which 
accounted for about 80% of the total lymphocytes.

Figure 1. PPBL peripheral 
smear (magnification 100x). 
Several lymphocytes with atyp-
ical features can be observed, 
some binucleate with round 
or irregular nuclei and large, 
weakly basophilic cytoplasm 
without granules.
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Almost all CD19+ B lymphocytes (98%) ex-
hibited a memory-unswitched phenotype CD27+/
IgD+/IgM+. Karyotyping of peripheral blood 
revealed normal metaphases while Fluorescent 
in situ hybridization (FISH) in peripheral blood 
revealed a hybridization pattern consistent with 
BCL6 gene amplification (Figure 2). 

Blood count and lymphocyte subpopulations 
were closely monitored during pregnancy, and a con-
stant decline in lymphocytosis was noted pecking at 
the time of delivery in the 39th week (Figure 3). 

It is of particular importance to point out that 
the gradual decrease in lymphocyte count af-
fected mainly the B-cell compartment, with the 
unswitched memory lymphocytes showing a pro-
portionally greater decrease, from 99% of the to-
tal B-cell percentage at diagnosis to 87% at the 

time of delivery. On the other hand, there was a 
slight expansion in the T-cell compartment, espe-
cially the CD4+ T-cell compartment. Any note-
worthy complication was observed during preg-
nancy and at the time of delivery. A healthy male 
of 2,900 g was delivered in September 2019, his 
blood count showed Hb 18.7 g/dL, WBC 7.76 x 
109/l, neutrophil count 3.56 x 109/l, lymphocytes 
3.18 x 109/l, platelets 161 x 109/l. After pregnancy 
a significant increase in lymphocyte count was 
observed in the patient, reaching values similar to 
those at the time of diagnosis.

More than 12 months after delivery blood val-
ues were: Hb 12.7 g/dL, WBC 14.6 x 109/l, neutro-
phils 4.4 x 109/l, lymphocytes 9.8 x 109/l, mono-
cytes 0 x 109/l, eosinophils 0.3 x 109/l, basophils 
0.1 x 109/l, platelets 123 x 109/l. 

Figure 2. PPBL FISH (magnification 100x) Image (A) shows BCL6 tetrasomy (4 red/green and 2 red centromere signals), 
image (B) shows BCL6 trisomy (3 red/green and 2 red centromere signals).

Figure 3. PPBL: lymphocyte 
kinetics during pregnancy. NK: 
Natural Killer cells.



PPBL during pregnancy

3517

After 3 years of follow-up, the patient was in 
good clinical condition, hematologic parameters 
were stable compared with before, and immuno-
globulin titration and serum electrophoresis con-
firmed polyclonality. Immunophenotyping of pe-
ripheral blood showed the same features as at the 
time of diagnosis. The child was in good health 
and his growth was normal; no significant chang-
es were noted in the blood count.

Discussion

To our knowledge, we report the first case of safe 
pregnancy in a patient with PPBL and BCL-6 am-
plification, while only two other cases of pregnancy 
in PPBL have been reported. Our observations con-
firm the previous findings of Carulli et al5 regarding 
the kinetics of lymphocyte subsets during pregnan-
cy in a case of PPBL with BCL-2 amplification. 

The clinical significance of these findings is 
not entirely clear, but the variation in lymphocyte 
count is probably related to hormonal changes 
during pregnancy, which may determine mor-
phologic and functional changes in lymphocyte 
subsets. Preclinical data deriving from pregnancy 
models in mice confirmed that, at an early stage 
of B lymphopoiesis, the formation of B-cell pre-
cursors in the hematopoietic niche is selectively 
suppressed, which is controlled by estrogens pro-
duced during pregnancy18.

To date, no data have been reported in the lit-
erature to indicate that PPBL may adversely af-
fect pregnancy in terms of predisposing to an in-
creased risk of complications, for both the mother 
and the unborn child. However, sporadic observa-
tions of multiple cases in some families strongly 
suggest that pregnant women with a history of 
PPBL, should be monitored in order to make an 
early diagnosis of PPBL and prevent the occur-
rence of clonal lymphoproliferative disorders. 

PPBL has been associated with a group of 
symptoms that may be due to systemic dysregu-
lation of the immune system12. In this case, it can 
be rightly assumed that the condition of polyclonal 
lymphocytosis was already present at the time of 
diagnosis of atopic dermatitis which could repre-
sent an epiphenomenon of PPBL itself. We can also 
hypothesize that PPBL may be the expression of 
immunologic dysregulation that is not always tran-
sient. This hypothesis is further sustained by the 
fact that immunosuppressive therapy (i.e., steroids, 
calcineurin inhibitors) leads to depletion of lym-
phocytes without achieving complete remission.

Hyperplasia of the marginal zone compart-
ment, resembling splenic MZL, is found in both 
bone marrow and spleen. However, despite the 
presence of BCL2/IGH rearrangements no ev-
idence of clonality has been found19. The BCL6 
gene has long been known to be an important 
oncogene in B-cell lymphomas and encodes a 
transcription factor critical for the development 
of B-cells in the normal germinal center20. The 
role of BCL6 dysregulation in the pathogenesis 
of PPBL and its prognostic significance are still 
unknown.

Limitations
The rarity of this condition means that there is 

a lack of data in the literature. Information comes 
mainly from case reports and data collection from 
small cohorts. There is a need for studies with a 
higher level of evidence, such as observational 
studies. 

Conclusions

In summary, PPBL remains a poorly under-
stood clinical condition. Clinical presentation is 
variable, ranging from asymptomatic disease to 
conditions requiring therapy13,14. This feature con-
firms that this disorder represents an exceptional 
model for the study of B-cell homeostasis.

Evolution to aggressive clonal lymphoprolifer-
ative disorders is possible and a prolonged hema-
tologic follow-up is indicated in patients with this 
rare clinical disorder2-4.

Although the effects of PPBL on pregnancy re-
main unclear, it is possible that women with PPBL 
can safely carry a pregnancy to term, and there is 
no evidence of adverse pregnancy effects.
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