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 Patient: Male, 49-year-old
 Final Diagnosis:	 Chronic	lymphocytic	leukemia	•	COVID-19
 Symptoms:	 Feve	•	shortness	of	breath
 Medication: —
 Clinical Procedure: —
 Specialty:	 Hematology	•	Infectious	Diseases

 Objective: Unusual clinical course
 Background: COVID-19 is a newly emerging disease that is not yet fully understood. It is caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), a novel virus that is easily transmitted from human to human through 
the respiratory route. Usually, it presents with fever, headache, fatigue accompanied by respiratory symptoms 
like cough and dyspnea, and other systemic involvements. Chronic lymphocytic leukemia (CLL) is a common 
lymphoproliferative neoplasm characterized by absolute lymphocytosis and demonstration of clonality unlike 
other causes of lymphocytosis. Patients with CLL are considered immunocompromised because of impaired 
humoral immunity (mainly) and cellular immunity. Therefore, they are vulnerable to various infections includ-
ing COVID-19. Little is known about the COVID-19 infection when it unmasks CLL.

 Case Report: A 49-year-old man with no significant previous illnesses, and an unremarkable family history, presented with a 
moderate COVID-19 infection. He initially presented to the emergency department with fever and mild short-
ness of breath. A complete blood count showed a high white blood cell count with absolute lymphocytosis. 
Flow cytometry revealed the clonality of the lymphocytes confirming the diagnosis of CLL. Despite having CLL, 
he developed a moderate COVID-19 infection and recovered in a few days. To the best of our knowledge, this 
is the first report of CLL, which presented with a COVID-19 infection as the initial presentation.

 Conclusions: Lymphocytosis is an unexpected finding in patients diagnosed with COVID-19 infection and the elevated lym-
phocytes may be indicative of other conditions. Secondary causes of lymphocytosis like malignancy or other 
infections should be considered in these cases.
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Background

The COVID-19 infection is primarily a respiratory viral infection 
caused by a strain of coronavirus named severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2). It was first re-
ported at the end of 2019, as a novel coronavirus causing a 
cluster of pneumonia cases in Wuhan city, China. It typically 
presents with fever and upper respiratory symptoms like cough 
and a sore throat [1], and can affect all ages. The severity of 
the disease ranges from mild (asymptomatic patients) to be-
ing a fatal disease with severe acute respiratory distress syn-
drome and respiratory failure [1]. The rate of hospitalization 
is high in the elderly population; mortality is high in older pa-
tients and those with comorbidities [2]. The blood profiles of 
COVID-19 patients classically show lymphopenia (lymphocyte 
count, 0.8×109/L) in 97% of patients [2]. The presence of lym-
phocytosis is indicative of other causes.

We report the case of a 49-year-old man who presented with 
COVID-19 and his blood tests revealed absolute lymphocyto-
sis and further work-up confirmed chronic lymphocytic leu-
kemia (CLL). CLL is a lymphoid neoplasm characterized by the 
accumulation of monoclonal lymphocytes, which are defec-
tive in function. There are many gaps in our knowledge of the 
COVID-19 infection pathogenesis and clinical spectrum, par-
ticularly when it is concomitant with other diseases like he-
matological malignancies. To the best of our knowledge, this 
is the first case of a patient with no significant past medical 
history who presented with typical COVID-19 symptoms and 
had concomitant CLL.

Case Report

A 49-year-old man presented to the emergency department 
with shortness of breath, fever and body aches for 9 days. He 
had no significant past medical history, unremarkable family 
history and no previous laboratory or medical records. He re-
ported no weight loss, no change in appetite, or night sweat-
ing. Physical examination was unremarkable except for fever 
reaching 39°C; there were no enlarged lymph nodes and no 
organomegaly. A complete blood count (CBC) showed a white 
blood cell (WBC) count of 37.7×103/uL (4–10×103/uL) (Table 1). 
The lymphocyte count was abnormally high at 26.7×103/uL. 
He tested positive for COVID-19 by the fully automated re-
verse-transcription polymerase chain reaction (RT-PCR) Cobas® 
6800 (Roche, Basel, Switzerland) from nasopharyngeal and 
throat swabs. His ferritin level was 1,191.0 ug/L (30–553 ug/L), 
C-reactive protein (CRP) was 224.3 mg/L (0–5 mg/L), and his 
renal and liver function test results were within normal limits 
(Table 1). The chest X-ray showed multiple, bilateral, faint air-
space shadowing representing pneumonic consolidations, sug-
gestive of multiple atelectatic bands. His symptoms of fever, 

shortness of breath, and body aches were mild; he was clini-
cally stable, did not require oxygen, and was not in acute re-
spiratory distress. From these symptoms, it was classified as 
moderate COVID-19 disease according to the WHO case defini-
tion [3]. He was hospitalized for COVID-19 treatment for mod-
erate disease, following protocol from the local institute of in-
fectious diseases for a COVID-19 positive patient confirmed 
by the RT-PCR. He was prescribed oseltamivir 150 mg BID for 
10 days, azithromycin 500 mg daily for 7 days, hydroxychloro-
quine 400 BID on the 1st day then 400 OD for 10 days, intra-
venous ceftriaxone 2 gm daily for 7 days, then switched to oral 
amoxicillin/clavulanate 625 mg 3 times per day. After 6 days, 
the fever and shortness of breath subsided, the body aches 
resolved and he was discharged home with isolation. After the 
initial CBC showed lymphocytosis, a peripheral blood smear 
was performed and the results were consistent with a lympho-
proliferative disorder. There was mild normocytic normochro-
mic anemia with a few spherocytes and increased rouleaux 

Result Normal range

White blood cells 37.7×103/uL 4-10×103/uL

Hemoglobin 13.3 gm/dL 13–17 gm/dL

Platelets 228×103/uL 150-400×103/uL

Absolute neutrophil 
count 

9.1×103/uL 2–7×103/uL

Lymphocyte count 26.7×103/uL 1–3×103/uL

Basophil count 0.07×1033/uL 0.02–0.1×103/uL

Eosinophils count 0.0×103/uL 0.0–0.5×103/uL

Monocyte count 1.7×103/uL 0.2–1.0×103/uL

Ferritin 1,191.0 ug/L 30–553 ug/L

C-reactive protein 224.3 mg/L 0–5 mg/L

Total proteins 82 gm/L 66–87 gm/L

Albumin 31 gm/L 35–52 gm/L

Urea 4.1 mmol/L 2.8–8.1 mmol/L

Creatinine 99 umol/L 62–106 umol/L

Alanine 
aminotransferase

17 U/L 0–41 U/L

Total bilirubin 4 umol/L 0–21 umol/L

Beta 2 microglobulin 1.60 mg/L 0.8–2.2 mg/L

IgG 15.39 gm/L 7.0–16.0 gm/L

IgA 0.59 gm/L 0.7–4.0 gm/L

IgM 0.78 gm/L 0.4–2.3 gm/L

Table 1. Results of patient investigations.
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formation, mild neutrophilia, and marked lymphocytosis con-
sisting mostly of small mature-looking lymphocytes with many 
smudge cells and platelets within normal limits. Flow cytometry 
was performed and the smear from the flow cytometry sample 
showed remarkable leukocytosis (60.0×103/uL) and lymphocy-
tosis (51.3×103/uL), mostly small mature-looking lymphocytes 
with a few prolymphocytes (~2%) and many smudge cells. 
The flow cytometry confirmed the diagnosis of CLL; it showed 
a population of monotypic B cells comprising approximately 
76% of the total cells, and expressing CD19, CD5, CD23, CD20 
(dim), CD43, CD200 with a cytoplasmic kappa light chain re-
striction (dim expression). There was dim expression of FMC7 
on a minority of the cells. These monotypic cells were nega-
tive for CD10, CD38, CD79b, CD103, CD25, IgM, and IgD with 
no significant expression of CD11c. The cells were negative 
for a surface light chain. There were approximately 7% T cells 
with a CD4: CD8 ratio of 1.4. The T cells included approximate-
ly 1% CD4/CD8 double negative cells. The natural killer cells 
comprised <1% of the total cells. The cells in the granulocyt-
ic gate comprised ~14% of the total cells. The fluorescence in 
situ hybridization (FISH) study was normal.

One month after discharge, the patient came for a follow-up; 
the symptoms of fever, fatigue and shortness of breath were 
completely resolved. Currently, no specific medication is start-
ed and CLL is under observation due to the early stage (CLL 
stage Ria stage 1, Binet stage B).

This case report was approved by the Hamad Medical 
Corporation Research Center and the patient gave informed 
consent.

Discussion

CLL is a lymphoproliferative neoplasm that is diagnosed by meet-
ing the 2018 International Workshop on Chronic Lymphocytic 
Leukemia (iwCLL) update [4]. This requires the presence of 
³5×109/L B lymphocytes in peripheral blood, sustained for at 
least 3 months. The clonality of the B lymphocytes needs to be 
confirmed by demonstrating an immunoglobulin light chain re-
striction using flow cytometry [4]. The main differential diagnosis 
for CLL is reactive lymphocytosis from infections or other types 
of lymphomas or leukemias. Clonality and persistence of lym-
phocytosis for >3 months help to differentiate CLL from other 
causes of lymphocytosis. The striking feature of CLL is lymphocy-
tosis in the peripheral blood and bone marrow. They can devel-
op other cell-line cytopathies like anemia and thrombocythemia 
by various mechanisms. However, unlike a COVID-19 infection, 
lymphopenia is not seen in CLL. In patients with COVID-19, lym-
phocytosis makes the diagnosis of COVID-19 more challeng-
ing, especially if the patient is not previously diagnosed with 
CLL [5]. Our patient initially presented with moderate COVID-19 

symptoms, the lymphocyte count was high (with no previous 
laboratory test results to serve as a baseline), the peripheral 
smear showed smudge cells, and CLL was confirmed by flow 
cytometry. Most patients with CLL are asymptomatic and are 
diagnosed during routine blood work showing absolute lym-
phocytosis, or during evaluation for enlarged lymph nodes [6].

The lymphocyte count in CLL patients is already high; the ef-
fect of the COVID-19 infection in such a condition is unclear. 
In a review of 4 patients with naive CLL who were not on ac-
tive treatment, 3 died and 1 had a severe COVID-19 infec-
tion. This could not apply to our patient due to the advanced 
age and existing comorbid conditions in these reviewed pa-
tients. However, it is reported that the lymphocyte count in 
patients with CLL increased 3-fold above their baseline dur-
ing a COVID-19 infection, making the pathogenesis in CLL pa-
tients very different from the other patients [7]. Similarly, in 
the present case report the patient’s lymphocyte count dou-
bled over 4 weeks, from 26.7×103/uL to 51.3×103/uL. This in-
dicates that the COVID-19 infection is associated with an in-
crease in the clonality of the B cells. Given the absence of 
previous records, a possible scenario is that the patient had 
unrecognized monoclonal B-cell lymphocytosis that was accel-
erated into CLL by the COVID-19 infection, as seen with other 
respiratory tract infections, or it could be asymptomatic CLL 
unmasked by the COVID-19 infection [8].

Patients with CLL have an increased risk of infections due to 
defective immunity (mainly humoral and cellular). They have 
hypogammaglobulinemia, abnormalities in T-cell subsets, de-
fects in the complement system, and neutrophil/monocyte dys-
function [9,10]. The defective cellular immunity is because these 
clonal cells do not participate in the normal defense against 
infections, and even inhibit other immune cells from appro-
priate immune response to infections [11]. This is evident as 
CLL patients have a poor response to skin antigen testing and 
prolonged skin-graft survival [12].

Low immunity results in making these patients susceptible to 
infections; most commonly respiratory infections, supporting 
the finding that the major immune defect is humoral in na-
ture [13]. Having low immunity renders CLL patients especially 
vulnerable to COVID-19, which is primarily a droplet respirato-
ry infection. The COVID-19 infection is usually more severe in 
cancer patients, especially those with hematological malignan-
cies, and immunocompromised patients [14]. He was expected 
to progress to severe disease, particularly as the inflammato-
ry markers were elevated (high CRP and ferritin). High ferritin 
levels are indicative of severe inflammation and the develop-
ment of hemophagocytic syndrome in severe COVID-19 infec-
tion. However, the patient developed a moderate disease and 
was discharged after 6 days. He was on room air and did not 
require mechanical ventilation or oxygen.
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This more indolent disease course could be explained by the 
fact that the COVID-19 infection, like other viral infections, is 
predominantly cellular and the main defect in CLL is humoral, 
as seen in the viral influenza infections [15]. An additional ex-
planation could be related to a defective immune response in 
CLL. As a result, the lymphocytes do not respond strongly to 
the viral infection with excess cytokine release. This weak im-
mune response prevents the cytokine storm, the subsequent 
damage and multi-organ involvement in CLL patients, acting 
as a protective factor against a severe COVID-19 infection. A 
COVID-19 infection in non-CLL patients usually shows a sig-
nificant reduction in the number and functional exhaustion 
of lymphocytes, especially in severe disease and is associat-
ed with an increased release of cytokines [16]. Another rea-
son for the benign course can be the age of the patient. A re-
cent study of CLL patients with COVID-19 infection showed 
increased mortality due to COVID-19 infection among partic-
ipants with advanced age (median 75 years), which is much 
more compared to our patient’s 49 years [17].

Conclusions

In summary, lymphocytosis is an unusual finding with a 
COVID-19 infection and its presence should raise the suspicion 
of additional underlying diseases. A COVID-19 infection is as-
sociated with a rise in the lymphocyte count in CLL patients, 
in contrast to the lymphopenia observed in non-CLL patients. 
The interaction between COVID-19 and CLL is not very clear, 
and a close follow-up and more reported cases are needed to 
fill the gaps in existing knowledge.
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