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Abstract
Transient stress lymphocytosis or stress induced lymphocytosis is a relative uncommon reactive process. It typically
associates with emergency medical conditions, such as cardiac stress, sickle crises, abdominal pain, and trauma.
Immunophenotypic analysis of stress induced lymphocytosis or transient stress lymphocytosis reveals an increase in
absolute numbers of T, B, and natural killer cells with a normal immunophenotype. A clonal process has never been
reported. Here we report a case of transient stress lymphocytosis revealing the underlying lymphoproliferative disorder.
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1 Introduction
Lymphocytes are playing an important role in the immune system against pathogens and foreign proteins. Lymphocytosis,
defined as an increased peripheral absolute lymphocytes count (ALC) > 4.0 × 109/L, is caused by variable reasons
in people older than 12 years old but is a physiological phenomena in neonates and young children. The causes of
lymphocytosis in adult in general can be divided into two categories, reactive lymphocytosis (polyclonal) and clonal
lymphocytosis (monoclonal) [1, 2].
In patients with reactive lymphocytosis, the lymphocyte count usually normalizes within < two months after resolution of
underlying causes. The causes of reactive lymphocytosis can be further divided into infectious causes and non-infectious
causes, with infectious causes account for majority, one of the common infectious causes of reactive lymphcytosis
is infectious mononucleosis, caused by Epstein-Barr virus. Non-infectious causes of reactive lymphocytosis include
hypersensitivity reactions [3], Stress-induced lymphocytosis [4-6], postsplenectomy lymphocytosis [7, 8] and persistent
polyclonal B cell lymphocytosis [9].
There are many causes of clonal lymphocytosis, which include acute or chronic lymphoproliferative disorders, such as
monoclonal B cell lymphocytosis (MBL) [10, 11], chronic lymphocytic leukemia (CLL) [12], acute lymphoblastic leukemia,
and peripheralized follicular lymphoma or mantle cell lymphoma, etc [13]. Various modalities to demonstrate clonality
besides the morphology are available, such as the presence of light chain restriction in B cell lymphoproliferative disorders
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by flow cytometry, an abnormal karyotype by cytogenetics, a clonal rearrangement of the immunoglobulin genes in
different B cell lymphoma/leukemia and a clonal rearrangement of the T cell receptor in various T cell lymphoma/
leukemia by molecular tests. Patients with clonal lymphocytosis can manifest from asymptomatic to anemia, thrombocytopenia, leukocytosis, etc. Management of clonal lymphocytosis are depending on the underlying causes, may require
from no treatment but with regular physicians visits to aggressive chemotherapy.
Mild clonal lymphocytosis can be easily missed without diligent morphological examination of peripheral blood films,
especially in conditions with obvious underlying reactive causes. Here we report a case of transient stress lymphocytosis
revealing the underlying lymphoproliferative disorder, which emphasize the importance of microscopic examination of
peripheral blood films.

2 Case presentation
A 74-year-old man was admitted with acute kidney injury for possible hepatorenal syndrome with elevated creatinine of
428 µmol/L. Patient had multiple medical modalities including hepatic encephalopathy, ethanol cirrhosis, pulmonary
hypertension, congestive heart failure, an unknown cause of chronic normocytic anemia (mean Hgb level of 84 g/L) and
thrombocytopenia (mean platelet count of 70 × 109/L), of which, a bone marrow examination was planned, but was never
performed. Physical examination demonstrated hepatosplenomegaly without lymphadenopathy. He was treated in the
medical ward with multidisciplinary care.
Two months after admission, patient suffered a massive spontaneous intraperitoneal bleeding (estimated blood loss of
3 L – 4 L). Computed tomography (CT) of abdomen showed enlarged spleen and a significant large volume of hemoperitoneum. A sentineal clot around the posterior liver and spleen implicated these sites as potential sources for bleeding.
A blood count showed sudden drop of hemoglobin, from 89 g/L to 62 g/L; neutrophilia, from 2.0 × 109/L to 8.7 × 109/L;
lymphocytosis, from 2.6 × 109/L to 10.2 × 109/L; and mild increase of platelets, 84 × 109/L to 118 × 109/L. The pattern of
blood count changes was consistent with acute bleeding concurrent with stress induced lymphocytosis or transient stress
lymphocytosis. A regular blood film demonstrated mild neutrophilia and lymphocytosis with small size of abnormal
lymphocytes with nuclear indentation and background smudge cells, some of the lymphocytes had cleaved nuclei,
suspicious of lymphoproliferative disorder (see Figure 1). Thus, a flow cytometry was performed on the peripheral blood
to investigate the “transient stress lymphocytosis”.

Figure 1. Lymphocytosis with small
lymphocytes with nuclei indentation.
An abnormal lymphocyte with cleaved
nuclei is shown in inlet
Flow immunophenotyping identified a lymphocytes population, majority of which were B cells that were positive for
CD19+, CD5+, CD20+ (strong), HLA-DR+, CD22+, FMC-7+, CD25+, and CD38+, but were negative for CD10-, CD23-,
and CD103-. These abnormal B cells showed a kappa light chain restriction, demonstrating a clonal process (see Figure 2).
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The immunophenotyping was consistent with B cell lymphoproliferative disorder, combined with peripheral abnormal
lymphocytes morphology with cleaved nuclei; mantle cell lymphoma was suspected but not confirmed [14]. Other
differential diagnosis in this case may include MBL with a non-CLL phenotype, etc. Next day, the lymphocytes
normalized almost back to the normal range from 10.2 × 109/L to 4.7 × 109/L with persistent neutrophilia. Unfortunately
two days later, patient died of Asystole. Cytogenetics and FISH study was not performed as patient was demise and
patient’s family declined the request, thus a firmed diagnosis of mantle cell lymphoma could not be reached.

Figure 2. Flow cytometry of
peripheral blood shows increased
abnormal B cells population with
Kappa light chain restriction,
consistent with a clonal process

3 Discussion
Lymphocytosis in elderly people is common clinical encounter in daily practice. One of the intriguing clinical questions is
whether the lymphocytosis is reactive or clonal. The best predictors of clonal lymphocytosis are the age and ALC, with
approximately 60% of individuals over 50 years old and ALC > 4.0 × 109/L having clonal lymphocytosis detected by
flow cytometry [1]. The first clue for clonal lymphocytosis is usually derived from the careful peripheral blood films
examination. Certain clonal lymphocytosis can reveal specific features with their morphology. For example, Lymphocytes
in CLL are usually small mature appearing with clump chromatin and some of the lymphocytes are easily broken when
preparing the slides, these broken lymphocytes are so called “smudge cells”. Lymphocytes in follicular lymphoma and
mantle cell lymphoma can be small with cleaved nuclei. But sometimes it is difficult to differentiate between the
reactive and clonal lymphocytosis by morphology alone, especially in conditions with known underlying reactive causes
superimposed with clonal process, thus further investigation with other modalities is required, such as flow cytometry,
molecular tests, etc.
Stress induced lymphocytosis or transient stress lymphocytosis is a relative uncommon cause of reactive lymphocytosis in
general population, but it is quite common in medical emergencies, especially cardiac emergencies, sickle disease with
crisis, and life threatening bleeding as demonstrated in this case. The lymphocytosis generally ranges from 4.0 to 10.4 ×
109/L with an increase in the total WBC, absolute lymphocytes, absolute neutrophils, and platelet counts. It usually
resolves within 24 hours to 48 hours after its diagnosis without specific treatment for the lymphocytosis. A normal
immunophenotype is observed with an increase in absolute counts of T, B, and NK cells with the flow immunophenotypic
analysis in patients with stress induced lymphocytosis or transient stress lymphocytosis [14, 15]. A clonal process has never
been documented in the medical literatures.
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Our case is rare and interesting in that due to the normal blood count, the underlying B-cell lymphoproliferative disorder
was never suspected, even though the patient has a chronic normocytic anemia and thrombocytopenia in the past. Only
due to the stress induced lymphocytosis and abnormal morphology of the lymphocytes, is the underlying B-cell
lymphoproliferative disorder uncovered. The case emphasizes the importance of morphological examination of peripheral
blood films and clinical vigilance regarding the rare cases with clonal lymphocytosis superimposed with underlying
clinical reactive conditions.
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