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(Coronavirus Disease 2019). Chronic lymphocytic leu-
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COVID-pneumonia ve and innate immune responses, because bo
and B cells, the function of phagocytes and the ac-
tivity of the complement system may be affected.
Severe SARS-CoV-2 infection also influences the im-
munological functions mainly via causing the deple-
tion of CD4+ and CD8+ T cells. We present the cases
of two patients, whose de novo CLL were observed
during severe COVID-19 pneumonia. A 43-year-old
man with IDDM (Insulin dependent diabetes mel-
litus) was sent to hospital in February 2021. He had
a bilateral severe COVID-19 pneumonia. There was a
suspected sign of malignancy on a thoracic vertebra
in his chest CT, and haematological consultation was
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requested. In parallel, a 53-year-old man was
hospitalized in March of 2021 because of severe
COVID-19 pneumonia. CLL was suspected based
on his haematology test results (WBC: 123 G/L,
lymphocytes: 91%, haemoglobin: 107 g/L). Flow
cytometric analysis revealed CLL in both cases.
Based on the result of the molecular genetic
tests, the first patient had a good prognosisin
Rai 0 stage, while the other patient suffered
from Rai | stage with a worse prognosis. Both pa-
tients recovered from bilateral COVID-19 pneu-
monia without the need for intensive care unit
treatment. The follow-up of these CLL patients
that manifested during symptomatic COVID-19
disease further enriched our knowledge on such
clinical conditions where the immune system
is dysfunctional due to different simultaneous
causes.
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INTRODUCTION

CLL is the most common type of leukaemia
among adults in developed countries with an
annual incidence of 3/100 000 people in Central
Europe in 2019 [1]. It is characterized by the
monoclonal accumulation of mature B lympho-
cytes of which immunophenotype and immu-
nomodulating functions are changed resulting
in the dysregulation of both the adaptive and
innate immune responses. These changes af-
fect both T and B cells, phagocytosis and the
complement system leading to an immunosup-
pressive condition [2,3,4], thus the general risk
of severe infections critically rises the morbidity
and mortality [5,6]. Although 'watch-and-wait’
strategy is recommended for low-risk patients
(i.e., Rai 0 stage), patients in higher risk catego-
ry (e.g., Rai lll-IV stages) require chemotherapy
which includes not only conventional agents,
but also new regimens, such as Bruton’s tyro-
sine kinase inhibitors (BTKi) or B-cell lymphoma

2 (BCL-2) inhibitors. Treating patients with Rai
I-1l stages is feasible and highly indicated if the
disease starts to progress [6,7]. CLL therapy also
contributes to immunosuppression which fur-
ther increases the risk of infections [5,6].

Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infection is a serious risk factor
for cancer patients [8]. It causes the depletion of
CD4+ and CD8+ T cells, B cells and natural killer
cells causing an impairment of the immune sys-
tem [9]. These complications and the increased
level of cytokines producing CD14+CD16+
monocytes contribute to the development of
cytokine storm and related fatal outcome [10].
Moreover, initiation of treatment can induce
additional immune modulation that further in-
creases the risk for severe infections [11].

Here we present two cases where CLL was con-
firmed during the clinical phase of COVID-19
pneumonia. SARS-CoV-2 infection causes lym-
phopenia in contrast to lymphocytosis that is
typical in CLL. Our aim was to investigate the
effects of these comorbidities on laboratory re-
sults and to accomplish the follow-up of acute
and chronic clinical conditions when the im-
mune system is under attack from two direc-
tions simultaneously.

TWO CASES

The first patient was a 43-year-old male patient
with insulin dependent diabetes mellitus and
transient ischaemic attack in his medical history.
He was admitted to hospital with severe respi-
ratory symptoms in February 2021 when his
COVID-19 pneumonia was treated by the current
protocol including remdesivir, steroids and anti-
biotic therapy. His chest CT scan for COVID-19
pneumonia suggested signs of malignancy on a
thoracic vertebra and he was sent to a haema-
tology consultation. In April, his laboratory pa-
rameters were as follows: white blood cell count
(WBC): 17.2 G/L with 62.9% relative lymphocyte
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ratio, haemoglobin was 144 g/L, thrombocyte
count was 214 G/L. In the peripheral blood
smear, there were lymphocytes in 45% and their
atypical forms in 6%. The result of the flow cy-
tometric analysis in the peripheral blood found
CD19 positive pathological B cells in 33% which
were divided into two subclones (CD38+ and
CD38-). FISH (fluorescence in situ hybridization)
analysis proved the presence of del(13)(q14) de-
letion. The final diagnosis was CLL. The bone scin-
tigraphy did not prove any solid tumour. Three
months after the onset of SARS-CoV-2 infection,
WBC count was elevated (20-21 G/L) with high-
er absolute lymphocyte count (11-12 G/L), but
there was no anaemia or thrombocytopenia.
The patient had neither hypogammaglobulinae-
mia nor paraproteinaemia, and the level of 2
microglobulin was 1.73 pg/ml. No lymph nodes
or the spleen were palpable, however, the liver
could be reached. After three months of these
analyses, anti-SARS-CoV-2 IgG antibody test was

Table 1

positive (Table 1). Further genetic tests were
performed as IgH gene rearrangement could not
be detected, and IgHV somatic hypermutation
status was uninterpretable. In November, WBC
and absolute lymphocyte count began to rise
to 20 G/L, but other laboratory parameters re-
mained stable (Figure 1). CLL in this patient was
determined in Rai O stage and ‘watch and wait’
strategy was suggested under his follow-up.

The other patient at the age of 53-years was
treated in hospital with bilateral SARS-CoV-2
pneumonia in the end of March in 2021. He did
not receive remdesivir or steroid therapy. The
suspicion of CLL arose this time due to his hae-
matology parameters (WBC: 123 G/L, lympho-
cytes: 91%, haemoglobin: 107 g/L), with enlarge-
ment of mediastinal and axillar lymph nodes. His
peripheric blood smear showed lymphocytes in
93% and several smudge cells. The result of his
flow cytometric analysis showed 82% pathologic

Antibody (AB) test Results of 1st | - juation | Resultsof2nd [ bl uation
patient patient
SARS-CoV-2 IgM Architect 33.56 Positive 6.61 Positive
(s/C)
SARS-CoV-2 IgG - .
(AU/mL) 113 Positive 108 Positive
e e et 5.18 Positive 4.52 Positive
(s/C)
SARS-CoV-2 iB AT 96.0 Positive 59.4 Positive
(%)
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Figure 1 Kinetics of different routine laboratory parameters during the follow-up
and the main results of flow cytometric analysis in patient (No 1)
with CLL (Rai 0 stage) depicted with dot plots*
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*Laboratory findings in accordance with the clinical conditions did not display a significant difference in the observed
period (13 April 2021 — 05 May 2022). Cell counts were moderately elevated (WBC 20.8-28.36 G/L, lymphocyte 11.7-
20.31 G/L, globulin 27-29 g/L, 1gG 11.5 g/L, IgA 2.7 g/L, IgM 1.2g/L, with no sign of paraproteins). The infection was
eliminated and the CLL did not show a progression.
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Figure 2 Changes in different routine laboratory parameters during the study period
and the characterization of pathological B-cell population by flow cytometry
in COVID-19 positive patient (No 2) diagnosed with CLL (Rai | stage)*
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*The extremely high WBC and lymphocyte counts were halved in the first four months (WBC 144->74 G/L, lymphocyte
133 > 62 G/L). Mild hypogammaglobulinaemia (1gG 6.1 g/L, IgA 2.6 g/L, IgM 1.3 g/L) with the presence of monoclonal
1gG (1.2 g/L) was observed. Severe thrombocytopenia occurred at the end of August 2021. This state proved to be a
secondary immune thrombocytopenia that responded well to the treatment. In September, WBC was increased to an
extremely high level again, therefore urgent leukapheresis and ibrutinib therapy (280 mg/day) was required for a year.
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and CD38- B cells supporting the diagnosis of
CD38 CLL. FISH analysis proved the presence of
del(13)(g14) and ATM gene deletion. Molecular
genetic test detected the monoclonal IGH gene
rearrangement, while TP53 gene mutation and
IgHV somatic hypermutation status were nega-
tive (UM-CLL status). The patient had anti-CMV
IgG and anti-EBV IgG titers in association with
a mild hypogammaglobulinaemia and slightly
elevated B2 microglobulin level (2.77 pg/ml).
The immunofixation showed the presence of 1.2
g/L monoclonal I1gG k paraprotein in the gamma
fraction. In May, WBC was 144 G/L, lymphocyte
count was 133.4 G/L, and haemoglobin was 121
g/L. He did not have palpable lymph nodes, and
the spleen was not enlarged either. The test for
anti-SARS-CoV-2 antibodies were positive (Table
1). This patient had Rai | stage CLL, and he had
no post-COVID-19 symptoms. In August, severe
autoimmune thrombocytopenia developed with
a platelet count of 35 G/L, which was treated suc-
cessfully by steroid administration. One month
later WBC and lymphocyte count were increased
permanently, his disease showed a rapid pro-
gression with an extremely short (one-week
long) lymphocyte doubling time. These results
indicated the initiation of CLL-related treatment.
In October, leukapheresis was required and BTKi
(ibrutinib) was administrated to the patient with
UM-CLL. In a couple of days, his clinical status
and laboratory parameters gradually improved
(Figure 2).

DISCUSSION

Both COVID-19 patients recovered from bilateral
COVID-pneumonia uneventfully. They had a suf-
ficient level of anti-SARS-CoV-2 antibody in the
observed period. Their chronic lymphocytic leu-
kaemia was diagnosed during SARS-CoV-2 infec-
tion. The stage of CLL and the clinical symptoms
did not change in the case of the first patient.
The second patient had CLL with a poor progno-
sis. The progress of their diseases was probably

independent from the subsequent infection. The
long-term follow-up of patients with CLL that
manifested during symptomatic COVID-19 could
further enrich our knowledge on such conditions
where the immune system is attacked from mul-
tiple sides.

Our data potentially suggests a protective role
of the complex immune dysfunction caused by
CLL; this effect needs to be further investigated
in case of severe SARS-CoV-2 infection that might
cause an excessive inflammatory response.

CONCLUSION

The observation of these CLL patients with dif-
ferent case history implies that simultaneous
manifestation of COVID-19 with a newly emerg-
ing CLL does not automatically cause difficulties
in laboratory data interpretation neither during
the diagnostic procedures nor under the follow-
up period.

REFERENCES

1.0uY, LongV,lJiL,ZhanY, Qiao T, Wang X, Chen H and
Cheng Y. Trends in Disease Burden of Chronic Lymphocyt-
ic Leukemia at the Global, Regional, and National Levels
From 1990 to 2019, and Projections Until 2030: A Popu-
lation-Based Epidemiologic Study. Front Oncol. 2022;12:
840616.

2. Forconi F, Moss P. Perturbation of the normal immune
system in patients with CLL. Blood. 2015;126(5):573-81.

3. Cutucache CE. Tumor-induced host immunosuppres-
sion:special focuson CLL. IntImmunopharmacol. 2013;
17(1):35-41.

4. Maffei R, Bulgarelli J, Fiorcari S, Bertoncelli L, Martinelli
S, Guarnotta C, Castelli I, Deaglio S, Debbia G, De Biasi
S, Bonacorsi G, Zucchini P, Narni F, Tripodo C, Luppi M,
Cossarizza A, Marasca R. The monocytic population in
chronic lymphocytic leukemia shows altered composition
and deregulation of genes involved in phagocytosis and
inflammation. Haematologica. 2013;98(7):1115-23.

5. Morrison VA. Infectious complications in patients with
chronic lymphocytic leukemia: pathogenesis, spectrum
of infection, and approaches to prophylaxis. Clin Lympho-
ma Myeloma. 2009;9(5):365-70.

Page 192
eJIFCC2022Vol33No2ppl187-193



Eniké Papp, Szabolcs Tasnddy, Katalin Tisza, Agnes Kirdly, Gabriella Bekd
Newly diagnosed chronic lymphocytic leukemia during symptomatic COVID-19: two cases

6. Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F,
Dighiero G, Dohner H, Hillmen P, Keating M, Montserrat
E, ChiorazziN, StilgenbauerS, Rai KR, Byrd JC, Eichhorst B,
Q’Brien S, Robak T, Seymour JF, Kipps TJ. iwCLL guidelines
for diagnosis, indications for treatment, response assess-
ment, and supportive management of CLL. Blood. 2018;
131(25):2745-2760.

7. Tam CS, O’Brien S, Wierda W, et al. Long-term results of
the fludarabine, cyclophosphamide, and rituximab regi-
men as initial therapy of chronic lymphocytic leukemia.
Blood. 2008;112(4):975-980.

8. TianJ, Yuan X, Xiao J, et al. Clinical characteristics and
risk factors associated with COVID-19 disease severity
in patients with cancer in Wuhan, China: a multicentre,

retrospective, cohort study. Lancet Oncol. 2020;21(7):
893-903.

9. Wang F, Nie J, Wang H, Zhao Q, Xiong Y, Deng L, Song S,
Ma Z, Mo P, Zhang Y. Characteristics of Peripheral Lym-
phocyte Subset Alteration in COVID-19 Pneumonia. J In-
fect Dis. 2020;221(11):1762-1769.

10. Hussman JP. Cellular and Molecular Pathways of CO-
VID-19 and Potential Points of Therapeutic Intervention.
Front Pharmacol. 2020;11:1169.

11. Langerbeins P, Eichhorst B. Immune Dysfunction in Pa-
tients with Chronic Lymphocytic Leukemia and Challenges
during COVID-19 Pandemic. Acta Haematol. 2021;144(5):
508-518.

Page 193
eJIFCC2022V0ol33No2pp187-193



