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Tumor lysis syndrome followed by tumor regression after COVID-19
in a patient with chronic lymphocytic leukemia
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Abstract

Coronavirus disease 2019 (COVID-19) can become lethal in patients with hematological malignancies; however, several
cases of tumor regression after COVID-19 have been described, and the precise mechanism behind this paradoxical effect
is unknown. Herein, we describe a case of Tumor lysis syndrome (TLS) followed by tumor regression after COVID-19. A
72-year-old woman with untreated chronic lymphocytic leukemia was admitted to our hospital with SARS-CoV-2 antigen-
positive pneumonia. On admission, her anti-SARS-CoV-2 spike antibody was negative despite receiving two prior vaccina-
tions. Immediately after admission, she developed confusion and ventricular tachycardia. Laboratory data showed acidosis,
hyperkalemia, and a rapid decrease of tumor cells in peripheral blood, and she was diagnosed with clinical TLS. She was
transferred to the intensive care unit and received continuous hemodialysis therapy. Although hyperferritinemia and bicy-
topenia, which suggest a cytokine storm followed, she recovered without steroids and additional COVID-19 treatment in
8 days. 2 months later, CT revealed a marked shrinking of lymphadenopathy, which was compatible with tumor regression
after COVID-19. Considering the impaired humoral immunity and abrupt response, direct oncolysis caused by SARS-CoV-2

and cytokine storm-induced cell-mediated immune reaction may have been responsible for this paradoxical effect.
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Introduction

COVID-19 deleteriously impacts immunocompromised
patients with hematological malignancies [1]. Mortality
in COVID-19 patients has been linked to a cytokine storm
induced by hyperactivity of the immune reaction in response
to the virus. Excessive production of pro-inflammatory
cytokines leads to acute respiratory distress syndrome aggra-
vation, multi-organ failure, and death [2].

Tumor lysis syndrome (TLS) is a severe metabolic dis-
order that occurs when tumor cells undergo rapid disrup-
tion and release their intracellular contents into the systemic
circulation during treatment initiation. TLS is commonly
observed in rapidly growing hematological malignancies,
such as Burkitt lymphoma and acute leukemia, but rarely in
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slow-growing chronic lymphocytic leukemia (CLL) patients
without recent administration of targeted therapy, such as
venetoclax therapy [3].

Although COVID-19 can be fatal in patients with
hematological malignancies, several cases of paradoxical
tumor regression after COVID-19 have been reported [4].
However, the precise effect of SARS-CoV-2 on the tumor
microenvironment and immune responses that lead to tumor
regression is not fully understood.

Herein, we describe a CLL patient who experienced
unexpected TLS and tumor regression after COVID-19.
This case may provide new insight into the antitumor effect
of SARS-CoV-2.

Case report

A 72-year-old woman was referred to our hospital with leu-
kocytosis and lymphadenopathy. Laboratory findings were:
white blood cell (WBC) count of 24.0 x 109/L with 79.5%
of mature lymphocytes, hemoglobin level of 12.0 g/dL,
platelet count of 98 X 109/L, lactate dehydrogenase (LDH)
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level of 358 IU/L, and soluble interleukin-2 receptor (sIL-
2R) level of 1890 IU/L. Peripheral blood flow cytometry
was performed to assess the proliferation of monotypic B
lymphocytes. The results showed positive for CD5, CD19,
CD20, and CD23, and negative for CD10. Cytogenetic
analysis revealed a normal karyotype, and fluorescence
in situ hybridization revealed no deletion in 17q13. Com-
puted tomography (CT) showed cervical, axillary, medias-
tinal, and inguinal lymph node enlargement up to 12 mm in
diameter with mild splenomegaly. The patient was diagnosed
with chronic lymphocytic leukemia (Rai stage IV). She pre-
ferred a watchful waiting policy, and careful observation
was started.

2 years later, she was admitted to our hospital with
fever and dyspnea. An antigen test for SARS-CoV-2 was
positive, and CT revealed bilateral multifocal ground-glass
opacities suggestive of COVID-19. On admission, her oxy-
gen level was 92% in room air, and her consciousness was
clear; therefore, she was diagnosed with moderate COVID-
19 according to World Health Organization guidelines [5].
Her clinical course is shown in Fig. 1. Before COVID-19,
chronic lymphocytic leukemia tumor burden had increased
and she had WBC count of 50.7 X 109/L with 92.0% of
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mature lymphocytes, LDH level of 458 IU/L, and sIL-2R
levels of 3560 IU/L. On admission, her WBC count dropped
to 22.9x 109/L. with 75.0% of mature lymphocytes. Blood
chemistry tests showed increases in uric acid of 10.5 mg/
dL, potassium of 5.9 mEq/L, phosphorus of 4.8 mg/dL,
creatinine of 2.01 mg/dL, and IL-6 level of 20 pg/mL.
Although she had received her second COVID-19 vaccina-
tion (BNT162b2, Pfizer-BioNTech) 2 months before, anti-
SARS-CoV-2 spike antibody was negative. A few hours after
receiving the first dose of remdesivir, she became confused
and developed ventricular tachycardia. Laboratory data
showed acidosis of pH 7.29, hyperkalemia of 7.4 mEq/L,
and a decrease in ionized calcium of 1.03 mmol/L. These
findings suggested that she had developed clinical tumor
lysis syndrome after COVID-19. She was transferred to
the intensive care unit and received continuous hemodialy-
sis (CHD). Her ferritin increased to 9041 mg/dL, platelet
count decreased to 52 x 109/L, Hb level decreased to 8.8 g/
dL, and calculated H-score was 182, which fulfilled the
hemophagocytic lymphohistiocytosis syndrome criteria
[6]. She promptly regained clear consciousness, and acidosis
and renal failure improved rapidly. She was withdrawn from
CHD and the administration of oxygen on the following day.
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Fig. 1 Clinical course of the patient after COVID-19 and transition of TLS markers (potassium, uric acid, phosphorus, and creatinine), hemato-
logical parameters (lymphocyte count and platelet count), and inflammation marker (ferritin)
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Laboratory data abnormalities were resolved without addi-
tional antiviral therapy and steroids. Her coronavirus antigen
levels became negative, and she was discharged on 8 days
of hospitalization. 2 months later, CT revealed marked
regression of lymphadenopathy of axillae and mediastinum
(Fig. 2).

Discussion

We experienced unexpected TLS followed by tumor
regression after COVID-19. During the COVID-19
pandemic, several cases of tumor regression after
SARS-CoV-2 infection in patients with hematological

malignancies were described (Table 1) [7-19]. Some cases
included tumor regression that unexpectedly occurred
following prior weak chemotherapy. To the best of our
knowledge, this is the first report of TLS followed by
tumor regression after COVID-19 without administering
a cytotoxic agent. Although the majority of tumor regres-
sions were lymphoid malignancies, a response was also
observed in myeloid malignancies. A response has also
been recognized in slow-growing tumors, including CLL,
multiple myeloma, and chronic myeloid leukemia. The
severity of COVID-19 also varied from asymptomatic to
critical disease. These heterogeneities of disease and the
severity of COVID-19 suggest that several mechanisms
may cause tumor regression after COVID-19.

Fig.2 Comparison of CT at admission (left panel) and CT after COVID-19 (right panel)

Table 1 Case reports of tumor regression after COVID-19 in patients with hematological malignancies

References Age Sex Primary disease Prior chemotherapy Severity of COVID-19
Challenor et al. [7] 61 M Hodgkin lymphoma No Moderate
Sollini et al. [8] 61 N/A Follicular lymphoma RB Asymptomatic
Yilmaz et al. [9] 81 F High-grade B cell lymphoma R-CHOP Mild

Kandeel et al. [10] 63 F AML No Moderate
Kandeel et al. [10] 28 M T-ALL No Moderate
Barnabei [11] 64 M CLL No Moderate
Antwi-Amoabeng et al. [12] 76 F Multiple myeloma CyBorD Mild
Barkhordar et al. [13] 57 F AML No Critical
Kurlapski et al. [14] 58 F Hodgkin lymphoma No Asymptomatic
Baptista et al. [15] 79 F Follicular lymphoma No N/A

Biilbiil et al. [16] 67 M CLL No Moderate
Snowden et al. [17] 66 F Sezary syndrome No Critical

Ohadi et al. [18] 64 M Mycosis fungoides No Moderate
Waseem Hajjar et al. [19] 45 M CML Hydroxyurea Mild

A PubMed search was performed in December 2022 using the following search terms: SARS-CoV-2 and remission and “lymphoma or hemato-

logical malignancies or tumor”. In addition, cases reviewed in the literature are also included

AML acute myeloid leukemia, ALL acute lymphocytic leukemia, CLL chronic lymphocytic leukemia, CML chronic myeloid leukemia, RB rituxi-
mab and bendamustine, R-CHOP rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone, CyBorD cyclophosphamide, bort-

ezomib, and dexamethasone
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The proposed mechanism for the antitumor effect of
SARS-CoV-2 infection includes two distinct mechanisms:
direct oncolysis and systemic antitumor immunity, such as
innate immunity, adaptive immunity, and epitope spread-
ing [4]. In the present case, impaired humoral immunity
was presumed by the inadequate response to COVID-19
vaccination, and the rapid disruption of tumor cells is
thought to be the essence of the TLS. Therefore, direct
oncolysis might be the underlying mechanism. Compu-
tational analysis indicated that the SARS-CoV-2 spike
proteins bind tumor cells via the surface markers CD27,
CD45, and CD152 [20], which are commonly expressed
on CLL [21, 22].

Our findings do not exclude the possibility of systemic
immune activation by SARS-CoV-2. The patient experi-
enced hyperferritinemia and a platelet decrease follow-
ing TLS, suggesting a cytokine storm [2]. Inflammatory
cytokines activate pathogen-specific T cells with tumor anti-
gens and natural killer cells, which may lead to the killing of
tumor cells [4]. This hypercytokinemia-induced cell-medi-
ated immunity may contribute to further tumor regression.

In conclusion, we experienced a case of unexpected TLS
followed by tumor regression after COVID-19, which raises
the possibility that direct oncolysis may be involved in this
tumor regression. Further investigations are needed to eluci-
date the mechanism of the antitumor effect of SARS-CoV-2
and develop oncolytic virus therapy.
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