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Sézary syndrome (SS) is an aggressive leukemic variant of cutaneous T-cell lymphoma
with a poor prognosis and survival rate. Existing therapies for relapsed/refractory (R/R) SS
have a low response rate with a short duration time. Herein, we presented three cases of
R/R SS treated with the anti-PD-1 antibody and chidamide. Case 1 and case 2 showed
the potential efficacy of this combination therapy with a long duration time. Case 2 and
case 3 both showed that the patients developed acute and transient worsening of
erythroderma and pruritus after anti-PD-1 antibody infusion, and this flare reaction was
associated with transient decreased leukocytes and lymphocytes in peripheral blood. To
the best of our knowledge, this is the first report of the anti-PD-1 antibody combined with
chidamide for treatment of R/R SS. This report suggests that the combination therapy
may be a new and effective treatment and that further clinical trials are needed to prove it
and elucidate the mechanism of this combination therapy and its flare reaction.
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INTRODUCTION

In cutaneous T-cell lymphoma (CTCL), mycosis fungoides (MF) and Sézary syndrome (SS) are the
most common types (1, 2). SS is defined as an aggressive leukemic variant of CTCL, which generally
presents with erythroderma inmore than 80% of the body surface area, generalized lymphadenopathy,
skin exfoliation, severe pruritus, and peripheral blood involvement with Sézary cells (3). Sézary cells
express the immunophenotype of central memory T cells (TCM), which indicates that malignant cells
arise from TCM (4). Comparing to MF, SS has a poorer prognosis (5).

Treatment for SS is commonly multidisciplinary, which consists of various combinations of skin-
directed therapies and systemic therapies. Treatment with traditional chemotherapeutic agents as
the first-line therapy has a high overall response rate (ORR) but is prone to relapse with high
mortality (6, 7). In relapsed/refractory (R/R) SS, effective drugs are scarce. Bexarotene,
mogamulizumab, and brentuximab vedotin are often used, but their responses typically occur in
only 35%–45% and last less than 1 year (8–10). Nowadays, many novel drugs such as ruxolitinib,
TTI-621, and duvelisib are being tested in clinical trials but show modest efficacy (11). Considering
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the low response rate and short duration of existing therapies,
there is a considerable medical need for new treatments of SS.

The anti-programmed cell death protein 1 (anti-PD-1) antibody
or histone deacetylase inhibitor (HDACi) has been proven to have
efficacy as a single drug in the treatment of R/R SS. The anti-PD-1
antibody could block the PD-1 immune checkpoint and diminish
its ability to attenuate T-cell-mediated immune responses (12). A
phase II study has shown that the ORR of the anti-PD-1 antibody,
pembrolizumab, was 27% with a progression-free survival (PFS)
beyond 1 year (13). ORRs of nivolumab in patients with R/R MF
and peripheral T-cell lymphoma (PTCL) are 15% and 40%,
respectively (14). Chidamide is a histone deacetylase inhibitor
(HDACi). HDACs, by epigenetically regulating gene expression,
could regulate cell cycle, apoptosis, carcinogenesis, and immune
activity (15–17). HDACi vorinostat and romidepsin have shown
the ORRs of 30% and 38% with the median durations of response
estimated to exceed 185 days and exceed 1 year in R/R CTCL (18,
19). Moreover, among the 261 patients with R/R PTCL treated with
chidamide monotherapy, ORR was 58.6% and 55 patients (21.1%)
achieved complete response (CR) (20).

Nowadays, several preclinical studies have revealed that the
immunomodulatory activity of HDACi could enhance the effect
of the anti-PD-1 antibody and exhibited synergic antitumor
effects in different types of tumors (21–24). However, in terms
of clinical data, the safety and efficacy of HDACi plus anti-PD-1
antibody combination therapy are unclear, especially safety data.
Therefore, we reported 3 cases of this combination therapy for
R/R SS and performed a literature review.
CASE PRESENTATION

Case 1
In June 2019, a 72-year-old man was admitted because of
pruritus for 10 years. Physical examination showed multiple
erythroderma involving 90% body surface area (BSA) with
Frontiers in Oncology | www.frontiersin.org 2
desquamation and pruritus. He has received skin-directed
therapies including phototherapy without any improvement in
symptoms. Peripheral blood smear revealed the presence of
3.86 × 109 Sézary cells (28.5%). Skin biopsy pathology showed
abnormal lymphocytic infiltration in the superficial dermis.
Immunohistochemical analysis revealed the following
results: CD3(+), CD7(+), CD4(++), CD8(+), CD5(++),
CD45RO(+), CD20(+/-), CD79a(-), CD30(+), and CD68(+/-).
The gene rearrangement analysis of biopsies showed a positive
result of TCR b. The biopsy analysis result was consistent with T-
cell lymphoma. The bone marrow pathological and
morphological analysis showed the infiltration of 12.5% Sézary
cells. A positron emission tomography/computed tomography
(PET/CT) scan showed increased FDG uptakes in multiple
enlarged lymph nodes of bilateral axillary and inguinal
(SUVmax = 2.2). He was diagnosed with Sézary syndrome,
staged as T4N3M0B2.

Before treatment, the patient’s pruritus and desquamation of
the skin worsened. Starting in June 2019, he received 3 cycles of
CHOPE plus chidamide therapy and 3 cycles of GDP plus
chidamide therapy. However, his symptoms worsened and
peripheral blood smear showed 15% of Sézary cells, considering
disease progression. In September 2019, he started receiving
combination therapy of sintilimab (200 mg q3w) and chidamide
(20mg biw). Sintilimab is a fully humanized IgG4 anti-PD-1
monoclonal antibody from Innovent Biologics (Suzhou, China).
After 2 cycles of treatment, his symptoms began to improve. In the
5th cycle of combination therapy, a CT scan revealed that his right
lower lung interstitially changed, which was considered immune-
related adverse event (irAE) with a high probability. After
prednisone treatment (20mg qd), partial regression of the lesion
was seen on CT. After 6 cycles of combination therapy, his
pruritus subsided and desquamation of the skin improved
significantly (Figure 1). Sézary cells in peripheral blood
decreased to 10%. After the 6th cycle, sintilimab was given once
every 3 months. At the time of this writing, the patient was in the
A B

FIGURE 1 | (A) Skin symptoms of patient 1 before sintilimab and chidamide combination treatment. (B) Skin symptoms of patient 1 after 6 cycles of combination treatment.
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10th cycle of combination treatment. No Sézary cell was detected
in peripheral blood, and the erythroderma resolves completely.
No other severe or significant adverse effects have been observed.
The patient did not have any symptoms or evidence of disease
progression. The PFS was 2 years, and he was evaluated for
complete remission.

Case 2
In December 2019, a 57-year-old woman was referred to our
department because of pruritus and enlargement of lymph nodes
for 2 years. Physical examination revealed scattered papules on
the extremities, multiple erythroderma on the trunk, enlargement
of cervical lymph nodes, and pruritus all over the body. The blood
routine test showed leukocytes 23.97 × 109/l, lymphocytes 15.03 ×
109/l, and Sézary cells 10%. Immunophenotyping of peripheral
blood cells indicated that T-lymphocytes accounted for 96% of
lymphocytes, mainly expressing CD3, CD2, CD5, and TCRab,
with decreased expression of CD57 and CD8 and no expression of
CD56, CD16, and CD7. The FISH test of peripheral blood cell
yielded deletions of P53 and ATM. The pathological test of the
skin biopsy revealed T-cell lymphocytic infiltration around blood
vessels in the whole dermis. The biopsy analysis result was
consistent with T-cell lymphoma. The gene rearrangement
analysis of biopsy detected clonality positive of T-cell
lymphoma. A PET/CT scan showed increased FDG uptakes in
multiple nodules or lymph nodes of variable size around the body
Frontiers in Oncology | www.frontiersin.org 3
(SUVmax = 1.1–11.2) and in the right tonsil (SUVmax = 7.5).
Bone marrow smear showed infiltration of T-cell lymphoma cells.
She was diagnosed with cutaneous T-cell lymphoma, Sézary
syndrome, staged as T4NxM0B2.

From January 2020, she started receiving 6 cycles of CHOP
plus chidamide (20mg biw) regimen. After treatment, the patient
was evaluated for partial remission. From July 2020, she started
receiving a chidamide (20mg biw) plus lenalidomide (10mg qd)
regimen for maintenance. After 8 cycles of treatment, the patient
had a relapse in April 2021. Her skin symptoms worsened, and
the abnormal T-cells were found to be increased in peripheral
blood. Then she changed to receive a tislelizumab (200mg) plus
chidamide (20mg biw) regimen. Tislelizumab is a fully
humanized IgG4 anti-PD-1 monoclonal antibody from
BeiGene (Beijing, China). In the 1st cycle, on the second day
of infusion, the rash began to worsen, mainly on the face and
both lower limbs, with pruritus and desquamation, facial edema,
and further enlargement of superficial lymph nodes. Considered
flare reaction, the symptoms gradually reduced to pretreatment
level within 3 days under glucocorticoid treatment. During this
period, the patient experienced a transient decrease in leukocyte
and lymphocyte counts (Figure 2A, Table 1). However, there
were no significant changes in other blood cells such as
monocytes and neutrophils. Immunophenotyping showed that
the count of CD3+CD7- Sézary cells increased to 84.1%. In the
later cycles of treatment, there were no flare reactions. After 3
A

B C

FIGURE 2 | (A) Transient decrease of leukocytes and lymphocytes in the 1st cycle of case 2. (B) Transient decrease of leukocytes and lymphocytes in the 1st cycle
of case 3. (C) Transient increase of CRP and decrease of leukocytes and lymphocytes in the 2nd cycle of case 3.
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cycles of chidamide plus tislelizumab regimen, the rash, pruritus,
and enlarged lymph nodes resolved significantly. The count of
Sézary cells decreased to 6%. She was evaluated for partial
remission. However, in the 4th cycle of therapy, the patient
developed pneumonia infected by drug-resistant pneumocystis
jiroveci. Due to the severity of the lung condition, the patient was
suspended from tislelizumab plus chidamide therapy. She was
treated with methylprednisolone, sulfonamide, and primaquine
but without improvement. Then she chose palliative care. No
other severe or significant adverse effects have been observed. At
the time of writing, the patient died due to a worsening
lung infection.

Case 3
In July 2020, a 62-year-old woman was referred to our department
complaining of pruritus for 8 years and enlargement of lymph
nodes for 1 year. Physical examination showed multiple
erythroderma, edema, pruritus through the body, and hardening
of the epidermis. A PET/CT scan showed increased FDG uptakes
in multiple enlarged lymph nodes of bilateral axillary, inguinal,
and anterior mediastinum (SUVmax = 3.1) and in bilateral plantar
skin (SUVmax = 3.7). Pathological and immunohistochemical
tests of the skin biopsy showed lymphocytic infiltration in the
dermis, with abnormal T cells predominating in the superficial
layer and plasma cells in the deeper layer. The gene rearrangement
analysis of biopsies revealed clonality positive of T-cell lymphoma.
The blood routine test showed leukocytes 46.02 × 109/l and
lymphocytes 34.93 × 109/l. Peripheral blood smear revealed the
presence of 56% Sézary cells. The lactate dehydrogenase (LD)
concentration was evaluated to be 505 U/l. The result of lymph
node biopsies was consistent with T-cell lymphoma. The bone
marrow was infiltrated by 28.74% abnormal mature T cells. The
patient was diagnosed with cutaneous T-cell lymphoma, Sézary
syndrome, staged as T3N2M0B2.

From July 2020, the patient started receiving 2 cycles of CHOP
regimen and 1 cycle of CHOPE regimen. After treatment, her
disease progressed and Sézary cells increased to 58%. On
September 9, 2020, she started receiving combination therapy
of sintilimab (200mg q3w) and chidamide (20mg biw). In the 1st
cycle, after 20 min of sintilimab infusion, she developed worsened
facial erythroderma, swelling, and pruritus. The patient developed
a fever at the same night and in next morning (Tmax = 38.5).
Moreover, the skin of the whole body developed ulceration with a
pale-yellow discharge. The exudate improved after treatment with
Frontiers in Oncology | www.frontiersin.org 4
compound polymyxin B, cetirizine, and methylprednisolone, and
these skin symptoms improved significantly during a week.
Methylprednisolone tapered over the course of a week. During
this period, counts of leukocytes and lymphocytes experienced a
transient decrease (Figure 2B). On September 16, she developed
fever and Staphylococcus aureus infection was detected by skin
swab. The fever regressed after oral levofloxacin treatment. In the
2nd cycle, after infusion of sintilimab, she developed the same
transient symptom worsening and peripheral blood cells
changing as in the first cycle, and also a transient increase in C-
reactive protein (Figure 2C, Table 1). Counts of leukocytes and
lymphocytes reduced to baseline, and no significant changes in
other blood cells such as monocytes and neutrophils were
observed. However, after 2 cycles of combination therapy, there
was no significant improvement in the patient’s symptoms.
Peripheral blood smear showed 60% of Sézary cells. Therefore,
the patient refused to continue the combination therapy and
switched to tofacitinib for maintenance. He was evaluated for
stable disease. At the time of this writing, the patient chose
palliative care at home. No other severe or significant adverse
effects have been observed.
DISCUSSION

Currently, the response rate and duration of available treatments
for SS are unsatisfactory. The introduction of novel agents to
expand the therapeutic options for SS is very important. In this
case series, we reported 3 cases of combination therapy of anti-
PD-1 antibody plus chidamide for relapsed SS. To the best of our
knowledge, this is the first report on anti-PD-1 antibody and
chidamide combination treatment for R/R SS. In this report, two
patients achieved remission and one patient had stable disease
after this combination treatment. Two patients who were in
remission got significant improvement in their skin symptoms
within three cycles of this treatment.

Currently, the anti-PD-1 antibody has been proven to have
efficacy in the treatment of a variety of solid tumors. In addition,
PD-1 inhibitors have shown favorable efficacy in Hodgkin’s
lymphoma and NK/T-cell lymphoma and have also been used
in CTCL. The ORR in CTCL was from 17% to 38% (Table 2).
Several studies have revealed that PD-1 was frequently expressed
by malignant T cells in SS (30–33). Moreover, PD-L1, a ligand of
PD-1, has been proven to be expressed by both malignant T cells
TABLE 1 | Changes in leukocytes, lymphocytes, CRP concentrations, and skin symptoms three flare reactions.

Day Leukocyte Lymphocyte CRP Symptom

1st cycle in case 2 0 24.2 11.16 Rash with ulceration, desquamation, pruritus, and multiple superficial lymph node enlargement.
2 15.95 5.62 Rash and other skin symptoms worsened, with facial edema and further enlargement of superficial

lymph nodes.
6 38.3 14.33 Skin symptoms improved significantly and superficial lymph nodes shrunk.

1st cycle in case 3 0 29.87 16.59 Erythroderma and edema of the head and face with pruritus and rash all over the body.
3 16.85 2.65 Erythroderma, pruritus, and other skin symptoms worsened, with skin ulceration and discharge.
7 39.54 23.09 Skin symptoms improved to previous condition; ulceration and exudate subsided.

2nd cycle in case 3 0 27.32 20.14 13.08 Erythroderma and edema of the head and face with pruritus and desquamation.
3 12.76 6.14 34.47 Erythroderma worsened with mild pruritus.
5 27.22 16.77 19.23 Erythroderma and pruritus improved to previous condition.
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and stromal histiocytes in SS (33, 34). Also, a study has indicated
that blockade of the signaling pathway of PD-1/PD-L1 led to an
increase in IFN-g production among some patients with CTCL,
which showed the ability to improve immune activity (32).
Although in many other kinds of tumor, studies have found
that the PD-1 inhibitors could reverse the suppressed antitumor
immunity through blocking the PD-1/PD-L1 pathway in
exhausted T cells (12), the role in CTCL remained unclear. In
addition, deletion of PD-1 in malignant T cells of patients with
CTCL has also been reported. More studies were still needed to
explore specific mechanisms in the treatment of CTCL with anti-
PD-1 antibodies. Although efficacy of the anti-PD-1 antibody
was modest, a clinical study showed that the combination of
decitabine plus camrelizumab achieved an ORR of 52% in
patients with classical Hodgkin lymphoma resistant to the
anti-PD-1 antibody. This finding suggested a possible
potentiating effect of epigenetically modified drugs on PD-
1 inhibitors.

Chidamide has shown efficacy in R/R CTCL (29). HDACs
could catalyze the removal of acetyl groups from histone,
decrease the open area of chromatin, and epigenetically repress
gene transcription (35, 36). The current study has revealed that
HDAC 1 expression was higher and acetylated histone H4 was
lower in patients with T-cell lymphoma compared to diffuse
large B-cell lymphoma (DLBCL) (37). Preclinical studies have
proven that HDACi could maintain the open chromatin
configuration and activation of gene transcription and
therefore induce cell-cycle arrest and apoptosis and exert
antitumor activity in T-cell lymphoma (15, 38–40). Several
studies have reported treatment with other HDACi in R/R
CTCL. The ORRs were from 14% to 36%, with modest duration.

An immune-poor tumor microenvironment characterized
by absence or inactivation of T cells is associated with resistance
to PD-1 inhibitors (41, 42). In addition to the direct action of
HDACi on tumor cells, some preclinical studies have also
revealed that HDACi could enhance immune activity through
increasing the infiltration of antitumor immune cells,
increasing tumor antigen presentation, and inducing T cell
activity, and therefore, the ability of HDACi to enhance
immune activity could augment response to anti-PD-1
antibody (21, 24, 43–46). Preclinical studies in different kinds
of tumors have shown the synergic antitumor effect of the
HDACi plus anti-PD-1 antibody (21, 23). Although anti-PD-1
Frontiers in Oncology | www.frontiersin.org 5
antibodies or HDACi were associated with modest ORR and
duration time when used as a single agent in R/R CTCL, several
case reports and clinical studies have shown an enhanced effect
of the combination of chidamide plus sintilimab in R/R NK/T
cell lymphoma (NKTCL) (47, 48). A phase IB/II trial including
38 patients with R/R extranodal NKTCL showed an ORR of
59.5% and a CR rate of 48.6% with a durable response (49).
Moreover, this combination therapy has also achieved efficacy
in patients with other types of tumors (50, 51). In our report,
two of the three patients achieved significant results from this
combination therapy, demonstrating the effectiveness of this
combination regimen.

In this case series, the patients experienced several adverse
events during the treatment. It is worth noting that in both cases
2 and 3, a flare reaction developed. There were several
characteristics of this flare reaction. It was rapid-onset and
occurred at the same day after the infusion of the anti-PD-1
antibody and was associated with an exacerbation of skin
symptoms and a transient decrease of leukocyte and
lymphocytes in peripheral blood. Glucocorticoid therapy was
effective, and the flare reaction subsides gradually within a week.
This flare reaction in SS has been reported by a phase II study
about pembrolizumab in R/R CTCL before, which also indicated
that the flare reaction was correlated with high PD-1 expression
on the Sézary cell (13). To the best of our knowledge, our case
series is the first report that indicated that the flare reaction was
also associated with transient decrease of leukocytes and
lymphocytes in peripheral blood, which increased back in a
few days. In case 3, we also found a transient increase of C-
reaction protein but did not monitor the changes in CRP
concentration of other flare reactions. Several studies have
indicated that the anti-PD-1 antibody could enhance secretion
of inflammatory factors and upregulate adhesion molecules and
chemokine expression to increase trafficking and recruitment of
immune cells to tumor. Therefore, we proposed a hypothesis that
after the infusion, a large number of leukocytes and lymphocytes
migrate into the skin through upregulating adhesion molecules
and chemokines and secreting inflammatory factors, resulting in
flare reaction. Cytopenia did not happen during the treatment. In
addition, the patient in case 1 developed lung interstitial changes
detected by CT in the 5th cycle, which was considered as
pneumonitis, irAE of sintilimab. In case 2, the patient
developed a pneumocystis carinii lung infection, which was
TABLE 2 | Clinical effects of anti-PD-1 and HDACi as a single drug in CTCL.

Reference Drug Cancer type Normal of
patients

Response PFS/TTP

Anti-PD-1 antibody Khodadoust, et al., 2020 (13) Pembrolizumab R/R CTCL 24 ORR 38%, 2 CR PFS more than 1 year
Barta et al., 2019 (25) Pembrolizumab R/R PTCL-NOS, FTL and tMF 17 ORR 33%, 4 CR PFS 3.2 months
Lesokhin et al., 2016 (14) Nivolumab R/R MF, PTCL-NOS, and other TCL 23 ORR 17%, 0 CR PFS 2.3 months

HDACi Whittaker et a.l, 2010 (19) Romidepsin R/R CTCL 86 ORR 34%, 6 CR TTP 8 months
Olsen et al., 2007 (18, 26) Vorinostat R/R CTCL 74 ORR 30%, 1 CR TTP 4.9 months
Duvic et al., 2006 (26) Vorinostat R/R CTCL 33 ORR24%, 0 CR TTP 3.5 months
Foss et al., 2015 (27) Belinostat R/R CTCL 29 ORR 14%, 3 CR TTP 1.41 months
Duvic et al., 2013 (28) Panobinostat R/R CTCL 138 ORR 19%, 2 CR PFS 3.7-4.2 months
Shi et al., 2015 (29) Chidamide R/R CTCL 52 ORR 36%, 1 CR PFS 2.9 months
M
arch 2022 | Volum
R/R, relapsed/refractory; CTCL, cutaneous T-cell lymphoma; PTCL-NOS, peripheral T-cell lymphoma, not otherwise specified; FTL, follicular T-cell lymphoma; tMF, transformed mycosis
fungoides; ORR, objective response rate; CR, complete remission; PFS, progress-free survival; TTP, time to progress.
e 12 | Article 842123

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Chao et al. Anti-PD-1 Plus Chidamide in SS
considered to be caused by immunodeficiency due to long-term
glucocorticoid use. No other severe or significant long-term
adverse effects have been observed.

Several limitations existed in this case series. This report only
contained 3 cases, which makes it inappropriate to draw a strong
conclusion. In addition, the hypothesis of flare reaction needs
more basic research to elucidate. In case 3, the treatment did not
exert a significant effect on the patient. However, considering
that the onset of response of chidamide plus sintilimab is
relatively slow, evaluation in the 6th week was insufficient.
Therefore, we did not have enough information to find out
whether the treatment failed and the factors affected the
prognosis of this treatment. A series involving a larger number
of patients from multiple centers may help further elucidate the
details in these findings.

In conclusion, to the best of our knowledge, this is the first
report on anti-PD-1 antibody and HDACi combination
treatment for R/R SS. In this case series, we found that the
combination of the anti-PD-1 antibody with chidamide therapy
for R/R SS has the potential for significant and durable efficacy,
even after multiple cycles of prior therapy. Also, the flare reaction
after infusion of the anti-PD-1 antibody was associated with
transient decrease of leukocytes and lymphocytes and increase of
CRP. More prospective clinical trials are needed to explore the
factors that influence treatment outcomes and prove the durable
efficacy and favorable safety profile of the anti-PD-1 antibody
combined with chidamide in R/R SS in the future.
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Fungoides and Sézary Syndrome. Am J Hematol (2011) 86(3):325–7.
doi: 10.1002/ajh.21960

32. Samimi S, Benoit B, Evans K, Wherry EJ, Showe L, Wysocka M, et al.
Increased Programmed Death-1 Expression on CD4+ T Cells in Cutaneous
T-Cell Lymphoma: Implications for Immune Suppression. Arch Dermatol
(2010) 146(12):1382–8. doi: 10.1001/archdermatol.2010.200

33. Kantekure K, Yang Y, Raghunath P, Schaffer A, Woetmann A, Zhang Q, et al.
Expression Patterns of the Immunosuppressive Proteins PD-1/CD279 and
PD-L1/CD274 at Different Stages of Cutaneous T-Cell Lymphoma/Mycosis
Fungoides. Am J Dermatopathol (2012) 34(1):126–8. doi: 10.1097/
DAD.0b013e31821c35cb

34. Wilcox RA, Feldman AL, Wada DA, Yang ZZ, Comfere NI, Dong H, et al. B7-
H1 (PD-L1, CD274) Suppresses Host Immunity in T-Cell Lymphoproliferative
Disorders. Blood (2009) 114(10):2149–58. doi: 10.1182/blood-2009-04-216671

35. Thiagalingam S, Cheng KH, Lee HJ, Mineva N, Thiagalingam A, Ponte JF.
Histone Deacetylases: Unique Players in Shaping the Epigenetic Histone
Code. Ann N Y Acad Sci (2003) 983:84–100. doi: 10.1111/j.1749-
6632.2003.tb05964.x

36. Roth SY, Denu JM, Allis CD. Histone Acetyltransferases. Annu Rev Biochem
(2001) 70:81–120. doi: 10.1146/annurev.biochem.70.1.81

37. Marquard L, Poulsen CB, Gjerdrum LM, de Nully Brown P, Christensen IJ,
Jensen PB, et al. Histone Deacetylase 1, 2, 6 and Acetylated Histone H4 in B-
and T-Cell Lymphomas. Histopathology (2009) 54(6):688–98. doi: 10.1111/
j.1365-2559.2009.03290.x

38. Valdez BC, Brammer JE, Li Y, Murray D, Liu Y, Hosing C, et al. Romidepsin
Targets Multiple Survival Signaling Pathways in Malignant T Cells. Blood
Cancer J (2015) 5(10):e357. doi: 10.1038/bcj.2015.83

39. Piekarz RL, Robey RW, Zhan Z, Kayastha G, Sayah A, Abdeldaim AH, et al. T-
Cell Lymphoma as a Model for the Use of Histone Deacetylase Inhibitors in
Cancer Therapy: Impact of Depsipeptide on Molecular Markers, Therapeutic
Targets, and Mechanisms of Resistance. Blood (2004) 103(12):4636–43.
doi: 10.1182/blood-2003-09-3068

40. Conti C, Leo E, Eichler GS, Sordet O, Martin MM, Fan A, et al. Inhibition of
Histone Deacetylase in Cancer Cells Slows Down Replication Forks, Activates
Dormant Origins, and Induces DNA Damage. Cancer Res (2010) 70
(11):4470–80. doi: 10.1158/0008-5472.CAN-09-3028

41. Herbst RS, Soria JC, Kowanetz M, Fine GD, Hamid O, Gordon MS, et al.
Predictive Correlates of Response to the Anti-PD-L1 Antibody MPDL3280A
in Cancer Patients. Nature (2014) 515(7528):563–7. doi: 10.1038/nature14011

42. Tumeh PC, Harview CL, Yearley JH, Shintaku IP, Taylor EJ, Robert L, et al.
PD-1 Blockade Induces Responses by Inhibiting Adaptive Immune
Resistance. Nature (2014) 515(7528):568–71. doi: 10.1038/nature13954

43. Burke B, Eden C, Perez C, Belshoff A, Hart S, Plaza-Rojas L, et al. Inhibition of
Histone Deacetylase (HDAC) Enhances Checkpoint Blockade Efficacy by
Rendering Bladder Cancer Cells Visible for T Cell-Mediated Destruction.
Front Oncol (2020) 10:699. doi: 10.3389/fonc.2020.00699

44. Llopiz D, Ruiz M, Villanueva L, Iglesias T, Silva L, Egea J, et al. Enhanced
Anti-Tumor Efficacy of Checkpoint Inhibitors in Combination With the
Histone Deacetylase Inhibitor Belinostat in a Murine Hepatocellular
Carcinoma Model. Cancer Immunol Immunother (2019) 68(3):379–93.
doi: 10.1007/s00262-018-2283-0

45. Ugurel S, Spassova I, Wohlfarth J, Drusio C, Cherouny A, Melior A, et al.
MHC Class-I Downregulation in PD-1/PD-L1 Inhibitor Refractory Merkel
Cell Carcinoma and its Potential Reversal by Histone Deacetylase Inhibition:
A Case Series. Cancer Immunol Immunother (2019) 68(6):983–90.
doi: 10.1007/s00262-019-02341-9

46. Ritter C, Fan K, Paschen A, Reker Hardrup S, Ferrone S, Nghiem P, et al.
Epigenetic Priming Restores the HLA Class-I Antigen Processing Machinery
Expression in Merkel Cell Carcinoma. Sci Rep (2017) 7(1):2290. doi: 10.1038/
s41598-017-02608-0

47. Xu J, Xu X, Chen J, Wang J, Jiang C, Lv C, et al. Sustained Remission of Multi-
Line Relapsed Extranodal NK/T-Cell Lymphoma, Nasal Type, Following
Sintilimab and Chidamide: A Case Report. Medicine (2021) 100(10):e24824.
doi: 10.1097/MD.0000000000024824
March 2022 | Volume 12 | Article 842123

https://doi.org/10.1200/JCO.19.01056
https://doi.org/10.1200/JCO.2015.65.9789
https://doi.org/10.1111/j.0022-202X.2005.23925.x
https://doi.org/10.1054/bjoc.2000.1327
https://doi.org/10.1073/pnas.0307708100
https://doi.org/10.1200/JCO.2006.10.2434
https://doi.org/10.1200/JCO.2010.28.9066
https://doi.org/10.3389/fonc.2021.750323
https://doi.org/10.7150/jca.44622
https://doi.org/10.1158/1078-0432.CCR-15-2584
https://doi.org/10.18632/oncotarget.17950
https://doi.org/10.1016/j.apsb.2019.09.006
https://doi.org/10.1016/j.apsb.2019.09.006
https://doi.org/10.1016/j.clml.2019.03.022
https://doi.org/10.1182/blood-2006-06-025999
https://doi.org/10.1111/bjh.13222
https://doi.org/10.1016/j.ejca.2012.08.017
https://doi.org/10.1016/j.ejca.2012.08.017
https://doi.org/10.1182/blood.V126.23.1513.1513
https://doi.org/10.1001/archdermatol.2012.2089
https://doi.org/10.1001/archdermatol.2012.2089
https://doi.org/10.1002/ajh.21960
https://doi.org/10.1001/archdermatol.2010.200
https://doi.org/10.1097/DAD.0b013e31821c35cb
https://doi.org/10.1097/DAD.0b013e31821c35cb
https://doi.org/10.1182/blood-2009-04-216671
https://doi.org/10.1111/j.1749-6632.2003.tb05964.x
https://doi.org/10.1111/j.1749-6632.2003.tb05964.x
https://doi.org/10.1146/annurev.biochem.70.1.81
https://doi.org/10.1111/j.1365-2559.2009.03290.x
https://doi.org/10.1111/j.1365-2559.2009.03290.x
https://doi.org/10.1038/bcj.2015.83
https://doi.org/10.1182/blood-2003-09-3068
https://doi.org/10.1158/0008-5472.CAN-09-3028
https://doi.org/10.1038/nature14011
https://doi.org/10.1038/nature13954
https://doi.org/10.3389/fonc.2020.00699
https://doi.org/10.1007/s00262-018-2283-0
https://doi.org/10.1007/s00262-019-02341-9
https://doi.org/10.1038/s41598-017-02608-0
https://doi.org/10.1038/s41598-017-02608-0
https://doi.org/10.1097/MD.0000000000024824
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Chao et al. Anti-PD-1 Plus Chidamide in SS
48. Yan Z, Yao S, Liu Y, Zhang J, Li P,WangH, et al. Durable Response to Sintilimab
and Chidamide in a Patient With Pegaspargase- and Immunotherapy-Resistant
Nk/T-Cell Lymphoma: Case Report and Literature Review. Front Oncol (2020)
10:608304. doi: 10.3389/fonc.2020.608304

49. Huang H, Gao Y, Wang X, Bai B, Zhang L, Xiao Y, et al. Sintilimab Plus
Chidamide For Relapsed/Refractory (R/R) Extranodal Nk/T Cell Lymphoma
(ENKTL): A Prospective, Multicenter, Single-Arm, Phase IB/II Trial
(SCENT). Hematol Oncol (2021) 39(S2). doi: 10.1002/hon.127_2880

50. Gray JE, Saltos A, Tanvetyanon T, Haura EB, Creelan B, Antonia SJ, et al.
Phase I/Ib Study of Pembrolizumab Plus Vorinostat in Advanced/Metastatic
Non-Small Cell Lung Cancer. Clin Cancer Res (2019) 25(22):6623–32.
doi: 10.1158/1078-0432.CCR-19-1305

51. Rodriguez CP, Wu QV, Voutsinas J, Fromm JR, Jiang X, Pillarisetty VG, et al.
A Phase II Trial of Pembrolizumab and Vorinostat in Recurrent Metastatic
Head and Neck Squamous Cell Carcinomas and Salivary Gland Cancer. Clin
Cancer Res (2020) 26(4):837–45. doi: 10.1158/1078-0432.CCR-19-2214
Frontiers in Oncology | www.frontiersin.org 8
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Chen, Liu, Liu, Zhang, Zhou and Zhang. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
March 2022 | Volume 12 | Article 842123

https://doi.org/10.3389/fonc.2020.608304
https://doi.org/10.1002/hon.127_2880
https://doi.org/10.1158/1078-0432.CCR-19-1305
https://doi.org/10.1158/1078-0432.CCR-19-2214
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Case Report: Outcome and Adverse Events of Anti-PD-1 Antibody Plus Chidamide for Relapsed/Refractory S&eacute;zary Syndrome: Case Series and A Literature Review
	Introduction
	Case Presentation
	Case 1
	Case 2
	Case 3

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


