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Background: Few studies addressing the safety and efficacy of biological therapy (BT) or 
apremilast (APR) in patients with psoriasis with a history of hematologic malignancy (HM) 
exist.
Aim: To describe the tolerance and efficacy of BT and APR in moderate-to-severe psoriasis 
in patients with a history of in-remission or evolving HM.
Methodology: A retrospective, multicenter chart review of the tolerance and efficacy of BT 
or APR in patients with moderate-to-severe psoriasis and a clinical history of in-remission or 
evolving HM.
Results: Twenty-one patients with severe psoriasis and a history of HM were included in 
France by the GEM Resopso study group. Of the 16 patients treated with one or more BT 
lines, none showed recurrence of their HM which was considered as stable or in remission, 
and only 2 patients showed an evolution of their HM which had been considered as stable at 
the beginning of treatment. In the 10 patients treated with APR, the HM of one patient who 
also received BT worsened. The 3 evolutions did not impact the treatment with BT or APR. 
Tolerance was very satisfactory, with a low occurrence of infections. Regarding efficacy, 
only one patient treated with APR did not achieve any notable clinical improvement.
Conclusion: Despite supportive data regarding tolerance, the heterogeneity of the analyzed 
population and limited available data, BT and APR should be used with caution in this 
patient population and investigations on larger cohorts should be conducted to further assess 
their tolerance in this patient population.
Keywords: biological therapies, apremilast, psoriasis, hematological malignancies

Introduction
Biological therapies (BT) are humanized proteins synthesized by genetic engineer
ing. BT in psoriasis comprise anti-TNFα (adalimumab, etanercept, infliximab, 
certolizumab pegol) and anti-interleukins including ustekinumab (anti-IL-12/23), 
secukinumab and ixekizumab (anti- IL-17), brodalumab (anti-receptor of IL-17), 
guselkumab and risankizumab (anti-IL-23).1,2

BT are well tolerated in patients with psoriasis. The most commonly reported 
adverse effects (AEs) associated with BT were upper respiratory tract infections.3 

Generally the incidence of severe AEs in psoriatic patients receiving anti-IL-12/23 
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antibody or IL-17 inhibitors was reported to be lower than 
that of TNF-a inhibitors, although that of TNF-α inhibitors 
is still very low.4

Apremilast (APR, phosphodiesterase inhibitor 4) is an 
immunomodulator marketed since 2015 in Europe.5,6 In 
vitro and in vivo studies showed that APR is efficient on 
PDE4 activity, inflammatory signal expression, and dermal 
psoriasiform signs. In patients with moderate-to-severe 
psoriasis, APR significantly reduced plasma levels of 
interleukin (IL)-17F, IL-17A, IL-22, and tumor necrosis 
factor-α as well as of cytokines.7,8 Overall, treatment with 
APR is safe. However, a few common (≥5% of patients) 
mild to moderate AEs have been reported, including diar
rhea, nausea, headache, and nasopharyngitis.9

Patients with psoriasis have been reported to present 
with an increased risk of cancer, which may be due to 
impaired immune surveillance, immune modulatory treat
ments, chronic inflammation and/or co-risk factors such as 
obesity. BT are independently associated with a slight 
increase risk of cancer, but this is less than cyclosporine, 
with the risk confounded by disease severity and other co- 
risk factors. The data on small molecule therapies such as 
APR are currently considered to be immature for com
ment, although no signal has yet been identified.10

In France, BT and apremilast APR are recommended 
as a treatment option in adults with moderate-to-severe 
psoriasis that has not responded to at least 2 standard 
systemic therapies, such as cyclosporine, methotrexate, or 
phototherapy; or in patients who are intolerant of, or have 
a contraindication to these treatments.11

The use of BT and APR is currently not contraindi
cated in patients with psoriasis and a history of hematolo
gical malignancies (HM).12 However, several 
recommendations encourage caution and propose to limit 
their use to severe psoriasis after consultation with 
a hematologist as part of an individual benefit/risk 
consideration.13,14

The influence of BTs on the evolution of HM remains 
largely unknown. The evidence from basic research does 
not support the existence of a potentially deleterious effect 
of TNFα or interleukin inhibition on the evolution of blood 
disorders.15–20 Conversely, in some situations, treatments 
with anti-TNF alpha or anti-IL17 have been proposed for 
the treatment of different malignant hematologic 
diseases.21–24 The most substantiated clinical information 
from registries relates to the risk of relapse of TNF lym
phoma during rheumatoid arthritis with reassuring conclu
sions. However, these findings are based on a small 

number of patients and a limited follow-up.25,26 Except 
for these data, there is no information available in the 
literature about the risk of recurrence or evolution of any 
malignant HM, and especially in indications other than 
RA, particularly in psoriasis. No treatment-related carci
nogenic risk with APR has been identified in animal car
cinogenicity studies.27 However, no current practice data 
are available to discuss its potential impact on patients 
with HM.

The purpose of this study was to describe the tolerance 
and efficacy of BT and APR in moderate-to-severe psor
iasis in patients with a history of in-remission or evol
ving HM.

Methodology
This study was a national-wide, retrospective, multicenter 
observational chart review conducted in France in private 
practice or at hospital sites by the GEM Resopso study 
group. Resopso (http://resopso.fr) is an association of der
matologists throughout France involved in the care and 
research of patients with psoriasis. The research protocol 
was approved by the local research and innovation depart
ment (Direction de la Recherche Clinique et de 
l’Innovation CHU Amiens – ref: PI2020-843-0025). 
According to the French law JARDE (Décret no 2016– 
1537), patients had to provide a written non-opposal for 
using their data for this project. The study was conducted 
according to the principles of the declaration of Helsinki 
and conformed to local legal data protection requirements 
(CNIL, MR003).

Any adult patients receiving BT or APR for their 
moderate-to-severe psoriasis (ongoing or discontinued) 
and who had a clinical history of remission or of an 
evolving HM were suitable for the study. Data from 
patients with a history of monoclonal gammapathies of 
undetermined significance were not to be included.

The following data were collected: demographic, psor
iasis severity before BT/APR, type of HM prior to BT/ 
APR, type of BT, efficacy of BT or APR on psoriasis, 
reported adverse events with BT or APR and evolution of 
HM during treatment with BT or APR.

Data about the HM stage according to its classification 
as well as its prognostic score, if indicated, were collected 
in order to assess its severity. For each type of HM, its 
status (in remission, stable or evolving before initiating BT 
or APR) was indicated.

Evolution was defined as a) in remission, if clinical and 
biological normalization; b) stable, if no worsening of the 
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HM or no introduction of a new-treatment for HM and c) 
evolving, in case of worsening of the HM stage or exacer
bation of HM (eg evolution into acute myeloid leukemia 
for myelodysplastic syndrome (MDS), or evolution into 
lymphoma for chronic lymphoid leukemia (CLL)) and/or 
in the event of a newly initiated treatment for HM and/or 
recurrence of HM.

Tolerance was assessed according to the evolution of 
HM after treatment with BT or APR had started. Adverse 
events (infections or other events) that occurred during 
treatment with BT or APR were collected.

The efficacy of BT or APR was evaluated, based on the 
psoriasis severity score assessed during the last dermatol
ogy consultation using the psoriasis global assessment 
(PGA), body surface area (BSA), and psoriasis area sever
ity index (PASI).

Descriptive statistics were performed for all para
meters. For categorical variables, numbers and frequencies 
were calculated. For continuous numerical variables, 
averages, median, minimum, maximum and standard 
deviations were calculated.

Results
Patient and Disease Data
We analyzed data from 21 patients, 4 women and 17 men; 
the mean age was 63, ranging from 50 to 82 years. Twenty 
(20) patients had plaque psoriasis, the remaining patient 
had palmoplantar pustular psoriasis.

Eighteen (18) patients had past first-line psoriasis treat
ments including phototherapy, acitretin, methotrexate and 
cyclosporine prior to BT or APR. In total, 24 treatment 
courses with BT (7 etanercept, 2 adalimumab, 2 inflixi
mab, 7 ustekinumab, 4 secukinumab, 1 ixekizumab, 1 
guselkumab) were identified in 16 patients; 10 patients 
received APR. Of those 10, 3 received APR prior to and 
2 after treatment with BT, and 5 received only APR.

The median treatment duration with BT and APR was 
16 months [3–120] and 6 months [2–30] respectively. 
Seven (7/21) patients had been on BT/APR treatment for 
less than one year and the majority of patients (14/21) had 
been on BT/APR treatment for more than 2 years at the 
last evaluation.

The delay between diagnosis of HM and initiation of 
BT or APR was on average 54 months, ranging from 0 to 
240 months.

Detailed patient and disease information is provided in 
Table 1.

Tolerance
Detailed tolerance results for each of the 21 patients are 
provided in Table 2.

Of the 9 patients considered in remission before BT/ 
APR, none had recurrence reported. Four (4) patients 
received BT, 4 received APR, and one received both. 
Only one patient was still receiving maintenance treatment 
(brentuximab for anaplastic large-cell stage IV 
T-lymphoma).

Eleven (11) patients had a stable HM at the time BT or 
BT/APR was started. HM had been stabilized in 8 patients. 
The other 3 patients observed an evolution of their HM 
during treatment with BT (2 patients) and APR (one 
patient). One of these patients had a multi-treated Vaquez 
polycythemia, stabilized under ruxolitinib. After 31 
months of successive treatments with etanercept, APR 
and secukinumab, his Vaquez disease evolved into 
a severe secondary myelofibrosis grade 3, requiring the 
introduction of erythropoietin and multiple transfusions of 
globular caps. Because of the patient’s transition to pallia
tive care, and to maintain his comfort, secukinumab was 
maintained. The second patient, followed by essential 
thrombocythemia JAK2 +, under simple supervision 
before the introduction of treatment with BT, presented 
with an ischemic stroke at 9 months from the start of the 
treatment with etanercept, associated with thrombocytosis, 
which motivated the introduction of treatment with hydro
xycarbamide. Treatment with etanercept was continued 
with no evolution of HM. Finally, the last patient had 
a stable CLL grade A for 4 years after successive treat
ments with etanercept then adalimumab. Ten (10) months 
after switching to APR, an evolution of CLL was observed 
leading to the introduction of a treatment with obinutuzu
mab and chlorambucil. APR was continued and then 
stopped, due to a lack of efficacy.

The patient with an HM evolving prior to the introduc
tion of BT/APR was followed for a recurrent stage IV 
follicular B lymphoma along with a severe psoriasis out
break. Two (2) months after the initiation of APR, the 
patient had received vinblastine and was waiting for treat
ment with CAR-T cells (gene therapy, manufactured from 
the patient’s T lymphocytes).

Five (5) patients presented a total of 7 significant 
adverse events. Three (3) patients had infectious compli
cations: 2 patients with one episode of herpes skin infec
tion after 3 months of secukinumab treatment and 6 
months of ustekinumab treatment, respectively (the latter 
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patient had been treated for more than 2 years with several 
successive BTs). The third patient presented with an acute 
prostatitis and secondary bilateral broncho-pneumopathy, 
which occurred more than 10 years after the start of his 
etanercept treatment and which led to its temporary sus
pension. One patient had multiple squamous cell 

carcinomas treated with surgery, 4 years after the onset 
of BT. This patient had previously received treatment with 
multiple sessions of phototherapy, prior to the onset of BT.

Two (2) patients had a stroke after taking etanercept for 
9 months and more than 10 years after treatment had 
started; treatment was maintained (Table 2).

Efficacy
Mean psoriasis severity scores were evaluated during the 
last treatment received (BT or APR) for psoriasis. The 
PASI, PGA and BSA average scores at introduction of 
BT or APR were 16.6, 3.6 and 29% respectively. 
Improvement was significant in almost all patients (20/ 
21) with average scores at the end of follow-up of 2.2, 
0.9 and 2.6%. Eighteen (18) of the 21 patients had a PGA 
0/1 of which 6 had their psoriasis cured. Only one patient 
had not shown a marked improvement during treatment of 
more than 2 years of APR, with a PGA score of 4 to 3 at 
the end of the follow-up.

Discussion
This study analyzed data from 21 patients with severe 
psoriasis, who had a history of HM and were treated 
with BT or APR. Of the 16 patients treated with one or 
more BT lines, none showed recurrence and only 2 
patients had an evolving HM. The HM of one patient 
who received APR and BT worsened. However, none of 
these 3 relapses impacted treatment with BT or APR. 
Tolerance was very satisfactory, as shown through the 
low occurrence of infectious episodes. Regarding efficacy, 
only one patient treated with APR did not achieve any 
notable clinical improvement.

To our knowledge, this is the most important series of 
cases of patients with a history of HM treated with BT for 
psoriasis. Furthermore, to date, no studies have evaluated 
the tolerance of APR regardless of the indication, in cases 
of a history of hematologic malignancy. Only Kahn et al, 
in 2019, reported results for patients treated with BT or 
APR for psoriasis with a history of cancer.28 In total, of the 
16 patients with a history of cancer out of 690 patients in 
the cohort, only one patient had a history of hematologic 
malignancy and with no recurrence after a treatment last
ing 23 months.

In the majority of our patients, HM did not recur or 
remained stable during treatment with BT or APR. 
Nevertheless, 3 patients observed an evolution of their HM. 
Two (2) cases of evolution observed with BT were reported 

Table 1 Patient Demographic and Disease Data

Gender, N (%)
Women 4 (19)
Men 17 (81)

Age (years)
Median [min-max] 63 [50–82]

Main psoriasis type, N (%)
Plaque type 20 (95)

Palmoplantar Pustular 1 (5)

Severity score prior to treatment, Mean±SD
PASI 16.6 (8)

PGA 3,6 (0,85)
BSA 29 (15)

Prior systemic treatment, N (%) 18 (86)
Phototherapy 11 (52)

Methotrexate 13 (61)

Cyclosporine 2 (10)
Acitretine 12 (57)

Etretinate 1 (5)

BT type administered, N (%)
Etanercept 7 (33)

Infliximab 2 (10)
Adalimumab 2 (10)

Ustekinumab 7 (33)

Secukinumab 4 (19)
Ixekizumab 1 (5)

Guselkumab 1 (5)

APR, No (%) 10 (48)

Type of malign HM, N (%)
Non-Hodgkin’s lymphoma 5 (24)

Hodgkin’s lymphoma 4 (19)
Chronic lymphoid leukemia 5 (24)

Multiple myeloma 1 (5)

Waldenström disease 1 (5)
Vaquez disease 3 (14)

Essential thrombocythemia 2 (10)

Delay between diagnosis and start of PT/ 
APR treatment, Median [min-max] 
(months)

53 [0–204]

Abbreviations: APR, apremilast; BT, biological treatment; HM, hematological 
malignancy; PASI, psoriasis area severity index; PGA, psoriasis global assessment; 
BSA, body surface area.
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for one patient with a Vaquez polycythemia, and for one 
patient with a JAK2+ essential thrombocythemia. The patient 
with Vaquez’s polycythemia was followed for more than 10 
years during the transformation into myelofibrosis. However, 
as Vaquez polycythemia or an essential thrombocythemia 
may progress into secondary myelofibrosis in about 10% of 
cases after 10 years of follow-up depending on the studies, 
BT might not be considered to be responsible for the 
evolution.29 The second patient had an essential thrombo
cythemia that worsened following a stroke 9 months after the 
introduction of etanercept. The stroke was considered 
a progressive sign of hematology caused by the introduction 
of hydroxycarbamide. However, this interpretation can be 
weighted by the fact that thrombocythemia was not treated 
at the time of the introduction of BT and that platelet counts 
remained stable during the first months of BT treatment prior 
to introduction of hydroxycarbamide.

Evolution when taking APR was observed in one patient 
with a grade A CLL. The evolution of the disease to high- 
stage CLL led to the introduction of obinutuzumab and 
chlorambucil. As the risk of evolution from stage A to 
stage B or C, regardless of treatment with BT or APR is 
50%, treatment with APR was considered not to be respon
sible for the evolution by the hematologists.30 APR was 
continued and then stopped, due to lack of efficacy.

Despite an increased risk of infection in patients with 
HM, and particularly when considered active, BT treat
ment tolerance was acceptable in 16-patient series after 
a median treatment duration of 16 months. Two patients 
had herpes skin infection, a well-known adverse effect in 
patients treated with BT outside of any history of cancer or 
hematology. Another patient presented successively with 
acute prostatitis and pneumopathy under etanercept, which 
evolved favorably after a transient cessation of BT. No 
opportunistic or mycobacterial infections, and no serious 
sepsis were reported. Furthermore, no infectious complica
tions were observed in patients who received APR. This 
favorable result of APR is consistent with tolerance results 
of the Phase III studies, which note the absence of 
a significant difference with placebo regarding the occur
rence of infections, since these events are also considered 
exceptional and of low severity.18

The efficacy of BT and APR was very satisfactory in 
patients with severe psoriasis that was not controlled by 
one or more conventional systemic treatment lines. This 
point is important to underline because these cases are diffi
cult to manage due to their malignant hematology, excluding 
certain immunosuppressants usually used in severe psoriasis.

Despite the encouraging results, our data analysis has 
certain limitations. The main limit of our study is the lack 
of data that would have possibly allowed a comparison 
reflecting a rare prescription circumstance, whether in the 
field of Dermatology, Rheumatology or Gastroenterology. 
Our workforce remains relatively small despite the invol
vement of the multi-center RESOPSO group. It is also 
likely that the low numbers are related to the reluctance 
of prescribers who suffer from a lack of clear recommen
dations when BT is indicated in patients with a history of 
HM. The majority of patients had a confirmed history of 
HM with a status considered to be in remission or stable, 
and therefore results cannot be generalized to HM with 
a less favorable prognosis. Furthermore, one third of the 
patients received BT or APR for less than one year at the 
time of inclusion. We agree that a longer follow-up of 
these patients would have been preferable in order to 
confirm the good tolerance and efficacy of the treatments.

In conclusion, despite the present supportive tolerance 
data, the heterogeneity of our population and the limited 
available data, BT and APR should be used with caution in 
this patient population and investigations on larger cohorts 
should be conducted in order to further assess its tolerance 
in this type of patient with HM.
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