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Fig 1. Biopsy of lesion (hematoxylin-eosin stain).

Abbreviations used:

CTCL: cutaneous T-cell lymphoma
IFN: interferon
IL: interleukin
SS: S�ezary syndrome
INTRODUCTION
S�ezary syndrome (SS) is an aggressive subtype of

cutaneous T-cell lymphoma (CTCL). Patients with SS
present with pruritus, erythroderma, lymphadenop-
athy, and a high level of circulating tumor cells.1

Despite recent advances in our understanding of SS,2

the disease remains incurable. Median survival re-
mains\5 years.1 The causes of death are intractable
tumor burden and/or fatal infection. Deaths due to
infection are thought to be a result of immunosup-
pression; ie, disease-related losses in important
lymphoid and myeloid populations, including but
not limited to CD81 T and natural killer cells.3

SARS-CoV-2 infections have heterogeneous clin-
ical manifestations, ranging from asymptomatic to
severe acute respiratory syndrome. Patients with SS
have multiple risk factors for severe disease,
including advanced age and iatrogenic or disease-
induced immunosuppression4; nonetheless, to date,
few cases of COVID-19 in patients with SS have been
reported.5 Thus, the impact of COVID-19 on patients
with SS is unclear.

Here we report the case of a woman with un-
treated SS who experienced a partial remission of her
disease after 2 COVID-19 courses before eventually
succumbing to a third SARS-CoV-2 infection.

CASE REPORT
In the fall of 2019, a 66-year-old woman pre-

sented with a sudden onset of diffuse pruritus and
erythroderma. A biopsy revealed atypical cells with
irregular nuclei in the dermis and epidermis (Fig 1).
Flow cytometry showed an abnormal CD31 CD41

CD7� CD26� T-cell clone. Hematopathology
showed a S�ezary cell count of 2312. A positron
emission tomography scan showed bilateral lymph-
adenopathy in the neck, axilla, and inguinal region
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(Fig 2). The patient received a diagnosis of stage
IVA1 (T4NxM0B2) SS. Her medical history was
significant for uncontrolled hypertension, type 2
diabetes, and end-stage renal disease.

She was prescribed extracorporeal photophe-
resis and bexarotene but was lost to follow-up.
Untreated, her pruritus worsened to a level pre-
cluding sleep, and her S�ezary count climbed to
11,132 (Fig 3, Table I).

In April 2020, the patient was infected with SARS-
CoV-2. She was short of breath but afebrile. Because
of hermild clinical course, she recovered fullywithout
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Fig 2. A positron emission tomography scan from
December 2019 showing inguinal, cervical, and axillary
lymphadenopathy. White arrows indicate hypermetabolic
lymph nodes.
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medication. Two months later, her S�ezary count
dropped to 6494, a 42% drop from March (Fig 3).

In July 2020, the patient was admitted to the
hospital with severe COVID-19. She experienced
shortness of breath, chills, fever (38.5 8C), and
hypoxemia (70% O2 saturation on room air). She
had a protracted 25-day stay with multiple admis-
sions to the intensive care unit. During this hospital
course, she received 6 mg dexamethasone for the
first 8 days and empiric antibiotics for 25 days for
what was later determined to be a false-positive
blood culture. She did not receive SS treatment, but
her lymphocyte count began to decrease on hospital
day 14. At discharge, her absolute lymphocyte count
(which includes S�ezary cells) was the lowest ever
recorded (1900, an 87% decrease from peak; Fig 3).

The patient returned to the clinic in September
2020 whereupon her S�ezary count had dropped to
936 (92% decrease from peak). She began a course of
romidepsin, a histone deacetylase inhibitor and
Food and Drug Administration-approved therapy
for cutaneous T-cell lymphoma. In October 2020,
her pruritus was improved and her erythroderma
and lymphadenopathy resolved. Her S�ezary counts
dropped to 389 (a 97% decrease from peak).

In November, the patient was admitted to the
intensive care unit again for severe COVID-19.
During this hospital stay, she developed
encephalopathy, hypotension, and unfortunately
died after cardiac arrest.
DISCUSSION
Our patient had multiple risk factors for severe

COVID-19. These included her age, hypertension,
diabetes, kidney disease, and SS-related immuno-
suppression.4 Consistent with her elevated risk, she
hadmultiple severe infections, including one that led
to her death. Multiple SARS-CoV-2 infections are
reported but appear to be uncommon.6,7 Her immu-
nocompromised status may have prevented her from
developing protective immunity.

Interestingly, our patient had remarkable im-
provements in her tumor burden after each SARS-
CoV-2 infection (Fig 3). The drops in her blood
counts occurred after and in proportion to the
severity of her COVID-19 courses. Her improvement
began before and persisted after moderate-dose
steroid administration. Although some research has
suggested that antibiotics could play a role in CTCL
improvement,8 this improvement was seen in in-
dividuals undergoing CTCL treatment. Our patient
was untreated for her CTCL until her final month.

This is now at least the third reported case of
cancer regression after COVID-19 in patients with
untreated cancer.9,10 One untreated patient with
metastatic lung cancer experienced a complete
response in both his lung and liver after COVID-19.
Another patient with untreated Stage III Hodgkin’s
lymphoma experienced complete radiographic res-
olution of his lymphadenopathy after hospitalization
for COVID-19.

The underlying mechanisms remain unclear. We
hypothesize a vital role for the cytokine storm
(upregulated interferon [IFN] g, IFN-a, IFN-l, inter-
leukin [IL] 2, IL-7, and tumor necrosis factor a) that
occurs during severe COVID-19.11 IFN-a/IFN-g and
IL-2 are National Comprehensive Cancer Network-
approved therapeutics for CTCL and melanoma,
respectively.12,13 Tumor necrosis factor a appears
necessary for immunosurveillance for CTCL, as tu-
mor necrosis factor a inhibitors worsen the disease.14

IFN and IL-7 have been examined as potential cancer
therapies.15,16 Interestingly, previous cases of ‘‘spon-
taneous’’ remission in mycosis fungoides patients are
frequently associated with sepsis, another disease
associated with cytokine storm (43%, n = 4).17

Alternatively, her drop in tumor burden may be
due to heterologous immunity. Heterologous immu-
nity is the induction of T-cell response to one
pathogen after priming by another. The anticancer
role of the heterologous immune response has been



Fig 3. Hematology laboratory results for (A) absolute lymphocyte count, (B) absolute
eosinophil count, and (C) S�ezary count during days after S�ezary syndrome diagnosis. Positive
COVID-19 tests are shown in red/orange, vertical, dotted lines. Romidepsin initiation is shown
as a cyan, vertical, dotted line. Yellow rectangles indicate the patient’s extended COVID-19
hospital stay. Her July admission included a readmission for shortness of breath that was
COVID-19� but commenced on the same day the patient was discharged from after her
COVID-19 inpatient stay.

Table I. Sezary counts, clinical symptoms, and other indicators of tumor burden. Periods of time when the
patient was diagnosed with COVID-19 or when romidepsin was initiated are indicated in the table. Time points
lacking clinical pictures indicate blood work drawn outside of a clinic visit

Days from diagnosis S�ezary count Lymphocyte count CD4:CD8 ratio Clinical picture

0 2312 5508 6 Diffuse pruritus, erythroderma, lymphadenopathy
180 11,132 14,274 22.5 Worsening pruritus, papulonodular rash
Day 232: COVID-191, mild symptoms
292 6494 7595 23
Days 314-339: COVID-191, hospitalized
369 936 3261
Day 369: start romidepsin therapy
397 389 1776 6.3 Improved pruritus, continued papulonodular rash,

resolved lymphadenopathy, and erythroderma
404 452 1435
Day 431: COVID-191, hospitalized, day 443: cardiac arrest
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demonstrated in squamous cell carcinoma after
exposure to papillomavirus.18 Cross-reactive T-cells
have been identified in patients with COVID-19,19

but the role of T-cells cross-reactive to SARS-CoV-2 in
reducing tumor burden is unknown.

Finally, Wang et al20 demonstrated that COVID-19
spurs the production of diverse autoantibodies.
These antibodies can inhibit cell signaling pathways
as well as cause antibody-dependent cellular cyto-
toxicity.20,21 COVID-19-induced antibodies may
target surface antigens present on S�ezary cells and
induce antibody-dependent cellular cytotoxicity.

The importance of immune surveillance in SS
progression is known2; however, a broadly
successful immunotherapy remains elusive. This
case report illustrates a remarkable remission of SS
after viral infection. Identifying how COVID-19 in-
duces SS remission in similar cases may provide
important clues regarding how the immune system
controls S�ezary cells and how to develop more
effective immunotherapies.
Conflicts of interest

None disclosed.

REFERENCES

1. Trautinger F, Eder J, Assaf C, et al. European Organisation for

Research and Treatment of Cancer consensus

http://refhub.elsevier.com/S2352-5126(21)00905-X/sref1
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref1


JAAD CASE REPORTS

MARCH 2022
168 Snowden, Ng, and Choi
recommendations for the treatment of mycosis fungoides/S�ez-
ary syndrome - Update 2017. Eur J Cancer. 2017;77:57-74.

2. Park J, Daniels J, Wartewig T, et al. Integrated genomic analyses

of cutaneous T-cell lymphomas reveal the molecular bases for

disease heterogeneity. Blood. 2021;138(14):1225-1236.

3. Kim EJ, Hess S, Richardson SK, et al. Immunopathogenesis and

therapy of cutaneous T cell lymphoma. J Clin Invest. 2005;

115(4):798-812.

4. Fung M, Babik JM. COVID-19 in immunocompromised hosts:

What we know so far. Clin Infect Dis. 2021;72(2):340-350.

5. Gonzaga Y, Santos MBF, Silva MM, Nucci M. COVID-19

infection in patients with S�ezary syndrome: Report of two

cases. Dermatol Ther. 2020;33(6):e14042.

6. Tillett RL, Sevinsky JR, Hartley PD, et al. Genomic evidence for

reinfection with SARS-CoV-2: A case study. Lancet Infect Dis.

2021;21(1):52-58.

7. Baang JH, Smith C, Mirabelli C, et al. Prolonged severe acute

respiratory syndrome coronavirus 2 replication in an immu-

nocompromised patient. J Infect Dis. 2021;223(1):23-27.

8. Lindahl LM, Willerslev-Olsen A, Gjerdrum LMR, et al. Antibiotics

inhibit tumor and disease activity in cutaneous T-cell lym-

phoma. Blood. 2019;134(13):1072-1083.

9. @Tony_Calles. The before and after a COVID-19 pneumonia CT

scan. Complete response of relapsed stage IV lung squamous

carcinoma (bilateral lung and liver mets). What the mystery is

behind? #LCSM #coronavirus #COVID-19. Posted March 5,

2021. Accessed January 11, 2022. https://twitter.com/ton

y_calles/status/1367856802742820865?s=11

10. Challenor S, Tucker D. SARS-CoV-2-induced remission of

Hodgkin lymphoma. Br J Haematol. 2021;192(3):415.

11. Galani IE, Rovina N, Lampropoulou V, et al. Untuned antiviral

immunity in COVID-19 revealed by temporal type I/III interferon

patterns and flu comparison. Nat Immunol. 2021;22(1):32-40.

12. National Comprehensive Cancer Network (NCCN). NCCN Clinical

Practice Guidelines in Oncology. Primary Cutaneous Lymphoma
Version 1.2022. 2022 Jan 26; National Comprehensive

Cancer Network. Accessed February 16, 2022. https://www.

nccn.org/professionals/physician_gls/pdf/primary_cutaneous.

pdf

13. National Comprehensive Cancer Network (NCCN). NCCN

Clinical Practice Guidelines in Oncology. Melanoma:

Cutaneous Version 1.2022. 2022 Jan 26; National Comprehen-

sive Cancer Network. Accessed February 16, 2022. https://

www.nccn.org/professionals/physician_gls/pdf/cutaneous_

melanoma.pdf

14. Martinez-Escala ME, Posligua AL, Wickless H, et al. Progression

of undiagnosed cutaneous lymphoma after anti-tumor necro-

sis factor-alpha therapy. J Am Acad Dermatol. 2018;78(6):

1068-1076.

15. Dwyer CJ, Knochelmann HM, Smith AS, et al. Fueling cancer

immunotherapy with common gamma chain cytokines. Front

Immunol. 2019;10:263.

16. Lasfar A, Zloza A, Silk AW, Lee LY, Cohen-Solal KA. Interferon

lambda: Toward a dual role in cancer. J Interferon Cytokine Res.

2019;39(1):22-29.

17. Prince HM, Duvic M, Martin A, Sterry W, Assaf C, Straus DJ.

Incidence of spontaneous remission in patients with

CD25-positive mycosis fungoides/S�ezary syndrome receiving

placebo. J Am Acad Dermatol. 2012;67(5):867-875.

18. Strickley JD, Messerschmidt JL, Awad ME, et al. Immunity to

commensal papillomaviruses protects against skin cancer.

Nature. 2019;575(7783):519-522.

19. Lipsitch M, Grad YH, Sette A, Crotty S. Cross-reactive memory T

cells and herd immunity to SARS-CoV-2. Nat Rev Immunol.

2020;20(11):709-713.

20. Wang EY, Mao T, Klein J, et al. Diverse functional autoantibodies

in patients with COVID-19. Nature. 2021;595(7866):283-288.

21. Tso FY, Lidenge SJ, Poppe LK, et al. Presence of antibody-de-

pendent cellular cytotoxicity (ADCC) against SARS-CoV-2 in

COVID-19 plasma. PLoS One. 2021;16(3):e0247640.

http://refhub.elsevier.com/S2352-5126(21)00905-X/sref1
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref1
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref1
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref2
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref2
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref2
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref3
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref3
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref3
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref4
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref4
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref5
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref5
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref5
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref5
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref6
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref6
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref6
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref7
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref7
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref7
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref8
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref8
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref8
https://twitter.com/tony_calles/status/1367856802742820865?s=11
https://twitter.com/tony_calles/status/1367856802742820865?s=11
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref10
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref10
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref11
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref11
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref11
https://www.nccn.org/professionals/physician_gls/pdf/primary_cutaneous.pdf
https://www.nccn.org/professionals/physician_gls/pdf/primary_cutaneous.pdf
https://www.nccn.org/professionals/physician_gls/pdf/primary_cutaneous.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cutaneous_melanoma.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cutaneous_melanoma.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cutaneous_melanoma.pdf
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref14
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref14
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref14
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref14
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref15
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref15
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref15
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref16
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref16
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref16
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref17
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref17
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref17
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref17
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref17
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref18
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref18
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref18
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref19
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref19
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref19
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref20
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref20
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref21
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref21
http://refhub.elsevier.com/S2352-5126(21)00905-X/sref21

	Partial remission of advanced untreated Sézary syndrome after COVID-19
	Introduction
	Case report
	Discussion
	Conflicts of interest
	References


