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[Translated article] Oral
Ruxolitinib could Increase the
Aggressiveness of Cutaneous
Squamous  Cell Carcinomas: A
6-Patient Series

Ruxolitinib  oral  puede aumentar la
agresividad de  los  carcinomas  escamosos
cutáneos: serie de 6  pacientes

To  the  Editor,

Ruxolitinib  is  an oral  inhibitor  of  Janus  Kinase  (JAK)  1
and  2 which  has been  approved  for the  treatment  of
polycythemia  vera  (PV),  myelofibrosis  (MF),  and  graft-
versus-host  disease  (GVHD).  It  is  also  used  off-label  for
chronic  neutrophilic  leukemia  (CNL).1,2 Since  its  commer-
cialization,  safety  reports  have  revealed  an  increased  risk
of  non-melanoma  skin  cancer  (NMSC),  particularly  cuta-
neous  squamous  cell  carcinoma  (cSCC).3,4 Additionally,
several  published  cases  point  to  greater  aggressiveness  in
ruxolitinib-associated  cSCC.1,5

Given  the  growing  dermatological  indications  for rux-
olitinib,  we  conducted  a  retrospective  bicentric  study
including  patients  who  developed  any  cSCC  while  on  rux-
olitinib.  The  study  was  approved  by  the  Drug Research
Ethics  Committee  (CEIM).  Clinical,  pathological,  and  evo-
lutionary  characteristics  were  collected  from  each  patient.
Descriptive  analysis  of  qualitative  variables  was  expressed  as
absolute  frequencies  and  quantitative  variables  as  median
(interquartile  range).

A  total  of 6  patients  were  identified  who  had  developed,
at  least,  1  cSCC while  on  ruxolitinib  (Table  1).  All  patients
were  men,  with  4  receiving  the drug  for MF,  1  for  GVHD,
and  1  for  CNL.  The  median  age at diagnosis  of  the underly-
ing  disease  was  62  years  (range,  52---66).  Five  had  previously
been treated  with  hydroxyurea.  Two  cases  had a  past  medi-
cal history  of  skin  cancer.  Patients  developed  cSCC after  a
median  of 4.8  years  (range,  2.9---6.2)  on  ruxolitinib,  with  a
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cumulative  median  dose  of  50.8  g (range,  20.2---57.9  g)  and
a median  age  of  77.5  years  (range,  67---81).

At  diagnosis,  2 patients  exhibited  2  cSCCs,  most  usually
located  in the facial  area  (lip).  According  to  the  Brigham
and  Women’s  Hospital  classification  system  for  cutaneous
squamous  cell carcinomas,  5  cases  were  T1  and  1  was  T2b.6

Clinical  presentation  was  heterogeneous,  with  ulcerated
lesions  being  the  most  common,  and median  size,  6.5  mm
×  4.2  mm.  In  4  cases,  differentiation  grade  was  moderate.
The  median  tumor  thickness  was  3.5  mm  (range,  1.8  mm  up
to  6.2 mm).  In  3 cases,  there  was  infiltration  of subcuta-
neous  tissue;  no  cases  showed  perineural  infiltration,  and  1
case  exhibited  tumor  budding.  The  drug was  discontinued
in 2 cases,  by  mutual  agreement  with  the patient.  After  a
median  follow-up  of  2.25  years  (range,  0.72---3.2),  1 local
and  2 metastatic  recurrences  were  reported,  one to  the
skin  and  the other  to  the  lung. Three  patients  developed
additional  cSCCs.  All  patients  were  treated  surgically,  and
2 were  also  put  on  radiotherapy.  Two  patients  died,  one
from  pulmonary  metastases  of  cSCC  and  the other  from  their
underlying  disease.

This  case  series  systematically  presents  the  clinical  and
pathological  characteristics  of cSCCs  in  patients  on  ruxoli-
tinib,  including  the  first  reported  patients  in the literature
with  GVHD  and CNL.

High-risk  factors  for the  development  of  regional  or  dis-
tant  metastases  in cSCC  include  location  on  the  lip  or  ear,  the
presence  of  multiple  cSCCs,  recurrence,  immunosuppres-
sion,  size >  2 cm, perineural  invasion,  poor  differentiation,
and,  recently,  tumor  budding.7 Although  the clinical-
pathological  features  of the primary  tumors  in this series
were  not  classified  as  high-risk  according  to  current  classifi-
cation  systems,  it is  notable  that  2  of  the 6  cases  developed
distant  metastases  during  follow-up,  suggesting  increased
aggressiveness.

The  first  studies  to  highlight  an elevated  risk  of  NMSC
associated  with  ruxolitinib  were  randomized  clinical  trials
that  demonstrated  its  efficacy  in  MF  and PV.3,4 On the other
hand,  ruxolitinib  has not  shown  an increase  in  NMSC  in
GVHD  or  CNL.8,9 Subsequently,  6  cases  and  a  5-case  series
of  of  cSCC  during drug exposure  were  published,  where
the  authors  warned  of  its  aggressive  nature  (Supplementary
data,  Table  1).

Several  factors  could  be  responsible  for  the higher  cSCC
rate  reported  in these  patients,  notably  HU.  To  determine
the  real  influence  of  the  drug,  a  10-year  retrospective
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Table  1  Clinical-pathological  characteristics  of  the  cutaneous  squamous  cell  carcinomas  in the  series.

Age Sex  Indi-
cation

Previous
drugs

Previous
tumors

Years
on Rux.

CD  g  Age at
cSCC

cSCC at
onset

BWH Location Size
mm

Clinical
features

Differen-
tiation

Thick-
ness mm

STI PNI Budding Discon-
tinua-
tion

Follow-
up
years

Recur-
rence

Addi-
tional
cSCC

Treatment Post-
tumors

75 M MF-ET HU  Yes
(mela-
noma,
BCC)

5.52 54.77 84 1 T1 Eyebrow 5 x 2 Ulcerated
lesion

Well 3 No No No No 0.5a No Yes Surgery No

64 M MF-PV HU, IM No 4.13 54.19 77 1 T2b Upper lip 23 x  24 Kerato-
acanthoma-
like
lesion

Moderate 13 Yes  No Yes No 0.8a Local,
Regional
Metasta-
sis

Yes Surgery No

60 M MF-PV HU  No 6.02 64.87 78 1 T1 Leg 15 x  10 Cutaneous
horn

Moderate 4 No No No No*  2  Regional
Metasta-
sis

No  Surgery No

64 M MF HU, ANA Yes
(cSCC)

3.25 22.48 80 1 T1 Retro-
auricular

2.5 x
2.5

Tumoral
lesion

Moderate 2 No No No No 3.5 No Yes Surgery, RT No

60 M CNL HU  No 6.75 47.31 73 2 T1 Nose 3.5 x  1 Ulcerated
lesion

Moderate 1.5 Yes  No No Yes  3.1 Local No Surgery, RT No

31 M GVHD-
ALL

BLI,
aHSCT,
CsA

No 1.8 13.84 34 2 T1 Lower lip 8 x 6 Ulcerated
lesion

Well 4 Yes  No No Yes  2.5 No No Surgery No

ANA: anagrelide; CD: cumulative dose; MF: myelofibrosis; ET: essential thrombocythemia; HU: hydroxyurea; BCC: basal cell carcinoma; IM: imatinib; cSCC: cutaneous squamous cell
carcinoma; BWH: Brigham and Women’s Hospital classification system for cSCC; STI: subcutaneous tissue infiltration; PNI: perineural invasion; BLI: blinatumomab; aHSCT: allogeneic
hematopoietic stem cell transplant; CSA: cyclosporine a; RT: radiotherapy; GVHD: graft-versus-host disease; ALL: acute lymphocytic leukemia; CNL: chronic neutrophilic leukemia; PV:
polycythemia vera; Rux: ruxolitinib; m: male.

* After the development of  cutaneous metastases, dose was down titrated to 10 mg/day, and there are plans to discontinue it in the future, provided there is no worsening of MF.
a Deceased.
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cohort  was  conducted,  including  188  patients  with  PV/MF
exposed  to  ruxolitinib  and  376  non-exposed.  After  adjusting
for  hydroxyurea,  hazard  ratio  (HR)  associated  with  ruxoli-
tinib  was  2.69  (95%CI,  1.03---7.02)  for  NMSC  and  3.24  (95%CI,
1.45---7.22)  for  cSCC.10

The  underlying  reason  for  this  risk  is  unclear.  Ruxolitinib
decreases  the  number  and activity  of NK cells,  dendritic  cell
function  and  migration,  T-cell  numbers,  and inflammatory
interleukins.  Therefore,  immune-oncological  surveillance
may  be  impaired.1,2 On the  other  hand,  the decision  to  dis-
continue  the  drug  is  controversial.  Some  authors  choose  to
stop  it,  while  others  maintain  it  in cases  where  the under-
lying  disease  is  uncontrolled  and  associated  with  metastatic
cSCC,  combining  it with  anti-PD1.1,11

Since  JAK  inhibitors  are emerging  as  first-line  therapies
for  some  of  the most  common dermatological  conditions,
more  evidence  is  needed  to  establish  the potential  increased
risk  of  developing  aggressive  cSCCs  in  these  patients.  The
decision  to  discontinue  the drug  should  be  individualized.
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Appendix  A. Supplementary data

Supplementary  data  associated  with  this article  can
be  found,  in the online  version,  at doi:10.1016/j.
ad.2024.10.003.

References

1. Di Prima A, Botticelli A, Scalzulli E, Colafigli G, Pepe S,
Lisi C, et  al. Management of myelofibrosis and concomitant
advanced cutaneous squamous cell carcinoma with ruxolitinib
associated with cemiplimab. Ann Hematol. 2021;100:2117---9,
http://dx.doi.org/10.1007/s00277-020-04236-7.

2.  Hoisnard L,  Lebrun-Vignes B, Maury S, Mahevas M,
el Karoui K, Roy L,  et  al. Adverse events associated
with JAK inhibitors in 126,815 reports from the WHO
pharmacovigilance database. Sci Rep. 2022;12:7140,
http://dx.doi.org/10.1038/s41598-022-10777-w.

3. Harrison CN, Vannucchi AM, Kiladjian JJ, Al-Ali HK, Gisslinger
H,  Knoops L, et al. Long-term findings from COMFORT-II,
a phase 3 study of  ruxolitinib vs best available ther-

apy for myelofibrosis. Leukemia [Internet]. 2016;30:1701---7,
http://dx.doi.org/10.1038/leu.2016.148.

4. Passamonti F, Palandri F,  Saydam G,  Callum J,  Devos T,
Guglielmelli P, et  al. Ruxolitinib versus best available ther-
apy in inadequately controlled polycythaemia vera without
splenomegaly (RESPONSE-2): 5-year follow up of  a ran-
domised, phase 3b study. Lancet Haematol. 2022;9:480---92,
http://dx.doi.org/10.1016/S2352-3026(22)00102-8.

5. Gambichler T, Stockfleth E, Susok L.  Aggressive cuta-
neous squamous cell carcinoma in a hydroxyurea- and
ruxolitinib-pretreated patient with polycythaemia vera.
J Eur Acad Dermatol Venereol. 2022;36Suppl1(S1):63---5,
http://dx.doi.org/10.1111/jdv.17406.

6. Ruiz ES, Karia PS, Besaw R, Schmults CD. Performance
of the American Joint Committee on Cancer Stag-
ing Manual, 8 th  Edition vs the Brigham and Women’s
Hospital Tumor Classification System for Cutaneous Squa-
mous Cell Carcinoma. JAMA Dermatol. 2019;155:819---25,
http://dx.doi.org/10.1001/jamadermatol.2019.0032.

7. Farah M, Milton DR, Gross ND, Nagarajan P, Gu J, Curry JL,
et al. Histopathologic features predictive of metastasis and sur-
vival in 230 patients with cutaneous squamous cell carcinoma
of the head and neck and non-head and neck locations: a single-
center retrospective study. J Eur Acad Dermatol Venereol.
2022;36:1246---55, http://dx.doi.org/10.1111/jdv.18147.

8.  Fan S, Huo WX, Yang Y, Shen MZ, Mo  XD. Efficacy and
safety of ruxolitinib in steroid-refractory graft-versus-host
disease: A meta-analysis. Front Immunol. 2022;13:4258,
http://dx.doi.org/10.1371/journal.pone.0271979.

9. Thomopoulos TP, Symeonidis A, Kourakli A, Papageorgiou
SG, Pappa V.  Chronic Neutrophilic Leukemia: A Com-
prehensive Review of Clinical Characteristics Genetic
Landscape and Management. Front Oncol. 2022;14:12,
http://dx.doi.org/10.3389/fonc.2022.891961.

10.  Lin JQ, Li SQ, Li S, Kiamanesh EF,  Aasi SZ, Kwong BY, et al. A 10-
year retrospective cohort study of  ruxolitinib and association
with nonmelanoma skin cancer in patients with polycythemia
vera and myelofibrosis. J Am Acad Dermatol. 2022;86:339---44,
http://dx.doi.org/10.1016/j.jaad.2021.10.004.

11. Di Raimondo C, Rao L,  Lozzi F, Lombardo P, Silvaggio D, Vellucci
L, et al. Cemiplimab and ruxolitinib in concomitant cutaneous
squamous cell carcinoma and myelofibrosis. Dermatol Ther.
2022;35, http://dx.doi.org/10.1111/dth.15421.

M.A.  Lasheras-Pérez a, L.  Puebla-Tornerob,  J.  Cañuetob,c,∗,
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