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ABSTRACT

Systemic sclerosis (SSc) is a rare connective tissue disorder. It is a chronic multisystem disease characterized by vascular
dysfunction and progressive fibrosis of tissue, with skin hardening and thickening (known as scleroderma) being the hallmark of
the disease. It tends to affect females more than males and has a higher prevalence in African American population with earlier
onset and more severe disease. While scleroderma can be a manifestation of conditions other than SSC, the presence of skin
thickening of the fingers, extending proximally to metacarpophalangeal joints is sufficient to classify a patient as having SSc.
SSc treatment is challenging given the heterogeneity of the disease, multiple organ involvement, different subtypes and poorly
understood etiology and pathogenesis. Yet, systemic immunosuppressive therapy is often the treatment of choice. Here we present
a 60-year-old white female who developed skin thickening of her fingers extending to the forearms and of her proximal thighs
after being treated with pembrolizumab for metastatic non-small cell lung cancer. It was difficult to determine internal organ
involvement given her history of metastatic lung cancer, but scleroderma specific autoantibodies were negative. Her symptoms
improved after treatment with methotrexate and stopping pembrolizumab. This is one of the first case reports of scleroderma
secondary to pembrolizumab.

Key Words: Pembrolizumab, Immune check point inhibitor, Scleroderma, Systemic sclerosis, Sclerodactyly, Scleredema
diabeticorum

1. INTRODUCTION

. . . L . treatment.
Systemic sclerosis (SSc) is a rare connective tissue disorder

characterized by excessive tissue fibrosis!!"?! with sclero-

2. CASE PRESENTATION
derma (skin fibrosis) being the hallmark of the disorder./]

brolizumab who developed scleroderma 2 years following

There are a few scleroderma-like syndromes associated with
long-term diabetes such as diabetic sclerodactyly and dia-
betic scleroderma.l’] Moreover, there have been few reported
cases of scleroderma and scleroderma-like skin changes in-
duced by immune checkpoint inhibitors (ICIs) used in treat-
ment of different types of cancer./*! Here we present a patient
with poorly controlled insulin-dependent diabetes mellitus
(IDDM) and non-small cell lung cancer (NSCLC) on pem-

A 60-year-old white female with past medical history of high
blood pressure, dyslipidemia, hypothyroidism, poorly con-
trolled IDDM, carpal tunnel syndrome, Stage IV NSCLC of
the right hilum with bone and right pleural metastasis, was
referred to rheumatology for right hand stiffness, swelling
and pain of 1-month duration.

The patient reported that her pain fluctuated but was worst
in the morning. She reported stiffness in her hands through-
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out the day and was unable to make a fist or flex at the
wrist. She had swelling over the left hand that had improved.
She had a history of carpal tunnel syndrome for which she
wears a splint. She denied sicca symptoms, history of eye
inflammation, difficulty swallowing, heart burn, Raynaud’s
phenomena or skin rashes.

She was diagnosed with IDDM in her teens, without compli-
cations, and had been on insulin with moderate control, yet it
became poorly controlled after the diagnosis of cancer and its
management. She was diagnosed with NSCLC in 2017 and
was treated with chemotherapy (Carboplatin/Pemetrexed)
and immunomodulators (Pembrolizumab). Single pem-
brolizumab was re-introduced on 11/27/17 due to liver metas-
tasis and left supraclavicular adenopathy that had resolved.
She received 30 cycles total over the past 32 months with
some interruption, now with stable disease.

She quit smoking 6 years ago after smoking over 30 pack-
years, and drinks two glasses of wine a day. There is a
possible family history of lupus in her sister.

Vital signs were stable. Musculoskeletal exam was signifi-
cant for limited range of motion of the right wrist, tenosynovi-
tis over bilateral metacarpophalangeal joints (MCPs) more
severe on the right, mild tenderness over 2nd and 374 [eft
MCPs. She was noted to have tightness and thickening of
skin over her fingers extending to the forearms and over the
thighs bilaterally (see Figure 1). She was able to open her
mouth > 3 fingerbreadth. She didn’t have any skin rashes
or telangiectasia. she had decreased basilar breath sounds.
Otherwise her exam was unremarkable.

When further questioned, patient recalled that over the past
few months (3-6 months) she was having difficulty pinching

Table 1. Laboratory results

the skin of her thighs when she attempted injecting insulin
but didn’t pay much attention to it.

Figure 1. a. Right hand and forearm upon presentation to
rheumatology clinic, patient had hardening and thickening
of the skin of the fingers extending to forearms.

b. Thickening and difficulty in pinching the skin over the
distal forearm.

Her presentation prompted further workup for an underlying
autoimmune disorder including scleroderma and rheumatoid
arthritis (RA). Lab workup was significant for leukopenia,
mildly elevated rheumatoid factor (RF), and elevated inflam-
matory markers, otherwise unremarkable (see Table 1), right
hand X-ray as in Figure 2.

For further evaluation of SSc, patient had an echocardiogram
that showed hyperdynamic left ventricular (LV) systolic func-
tion with ejection fraction (LVEF) of 80%.

Test Value Normal Test Value Normal Test Value Normal
Non-
WBC 20K/l 45-115K/ul  ESR HBmmhr  <30mmhr  HBsAb  <3.1 on
Reactive
12.0-15.0 Non-
HB 13.7 g/dl CRP 22mgdl  <08mgdl HBcAb  Nonreactive .
g/dl Reactive
Autoimmune Non- Non-
Platel 2 1 150-4 1 i i HBsA
atelet 88 K/ 50-400 K/l Pancl Negative  Negative SAg Reactive Reactive
.. 0.50-1.10 Anti RNA Hepatitis C  Non- Non-
Creat 0.88 mg/dl <20F <20F
reatinine = mg/dl Pol III. Ab Reactive Reactive
ALP 131TU/L  40-200IU/L  RF 131U/ml <10 IU/ml TB Negative Negative
ALT
(SGPT) 12 TU/L 7-40 IU/L CCP IgG 22U/ml  nl<3.0U0/ml HbAIC 10.4 0-5.6%
AST 23 TU/L 7-40 TU/L CK 36 IU/L 57-374 TU/L
(SGOT)

Note. ALP: Alkaline Phosphatase, CCP: Cyclic Citrullinated Peptide Ab,IgG, CRP: C-Reactive Protein, CK: Creatine Kinase, ESR: Erythrocyte sedimentation rate, Hb:
Hemoglobin, HBsAb: Hepatitis B Surface Ab, HBcAb: Hepatitis B Core Ab Total, HBsAg: Hepatitis B Surface Antigen, IF: immunofluorescence, WBC: white blood cell.
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Figure 2. Osteoarthritic changes most severely involving
the radial carpometacarpal joint, focal erosion of the distal
third metacarpal and deformity of the fifth finger including
exaggerated concavity with molding at the proximal aspect
middle phalanx.

The case was concerning for possible Rheumatoid arthritis
and/or SSc in the setting of Pembrolizumab. The presence
of skin thickening of the fingers that extended proximally
to the forearms and bilateral thighs in addition to very low
RF titer and negative anti CCP antibodies favored systemic
sclerosis. A decision was made to stop pembrolizumab and
start methotrexate (MTX) 15 mg once a week. Patient started
to notice improvement in her skin manifestations and joint
symptoms after the third dose of MTX.

Unfortunately, it wasn’t possible to obtain skin biopsy as
patient’s skin thickening has resolved by the time she was
evaluated by dermatology. She had been off Pembrolizumab
for 1 month and on MTX for 2 months.

3. DISCUSSION

Systemic sclerosis is a rare connective tissue disorder most
commonly affecting middle-aged women and characterized
by tissue fibrosis, vascular dysfunction and autoimmunity.
According to EULAR/ACR 2013 SSc classification crite-
ria, skin thickening of the fingers of both hands extending
proximal to the metacarpophalangeal joints is sufficient for

8

classification as SSc in the absence of SSc-like disorders
that better explain the skin manifestations.””! SSc is divided
into two major subgroups: limited cutaneous SSc and diffuse
cutaneous SSc. In limited cutaneous scleroderma, fibrosis
is mainly restricted to the hands, arms, and face. Raynaud’s
phenomenon often precedes fibrosis by several years, and
anticentromere antibodies occur in 50%-90% of patients.
Diffuse cutaneous scleroderma affects a larger area of skin
and often compromises one or more internal organs. >’

Published studies demonstrate an increased risk of all cancers
in SSc. Autoantibody production has been shown to appear
years before cancer diagnosis in this context, especially anti-
RNA-Pol III antibodies. Nevertheless, the connection is
complex, as immunosuppressive therapy can also be asso-
ciated with cancer development. furthermore; the temporal
clustering observed in some patients raises the possibility of
SSc as a paraneoplastic syndrome.!!

Recently, ICIs used for cancer treatment have been associated
with several immune related adverse events (IrAEs) including
very few reported cases of scleroderma.!*”! ICIs are mon-
oclonal antibodies that increase T-cell activity by blocking
Cytotoxic T-lymphocyte—associated protein 4 (CTLA-4) or
PD-1, PD-L1. IrAEs manifest as systemic and organ-specific
autoimmunity, with pruritis, skin rash, arthralgia and myalgia
being the most often reported cutaneous and rheumatologic
IrAEs. Most IrAEs develop within 3 to 6 months of the initi-
ation of ICI therapy and are responsive to systemic corticos-
teroids or immunosuppressive therapies (Disease modifying
antirheumatic drugs) in refractory cases.*!

We were able to find 4 cases of ICI-induced SSc reported
in the English literature. Three of these were reported as
scleroderma induced by pembrolizumab (PD-1),!*-8! and one
as scleroderma like skin changes induced by ICIs.[”l Skin his-
tology from 2 patients disclosed mild dermal sclerosis with
trapping of adnexal structures and minimal inflammation in
one case, and a sclerodermoid reaction with deep dermal
sclerosis and mild perivascular lymphocytic inflammation in
the other.!

Scleroderma skin changes were noted to develop after 5, 14
and 20 cycles of pembrolizumab (2 mg/kg every 3 weeks)
respectively,*#! and after 16 cycles of nivolumab in one
case.”81 Skin Biopsy was consistent with sclerosis. It
was noted that none of the cases developed autoantibodies
specific to systemic sclerosis or had involvement of other
systems. An exception was one case of Raynaud’s phe-
nomena that followed skin manifestations./*7! Scleroderma
skin changes improved significantly in one patient after 12
weeks of ICI cessation and initiation of prednisone and hy-
droxychloroquine, and after starting prednisone in another
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case.*7 Follow up was limited in one case due to early
death from other comorbidities and there was no comment
on treatment in the fourth case.[*-8]

Our case is more complicated as the patient had long term,
poorly controlled diabetes which can result in scleroderma-
like skin syndromes. Of these is diabetic sclerodactyly, also
referred to as diabetic cheiroarthropathy, with a prevalence
ranging from 8% to 50%, it manifests as skin thickening and
hardening involving the dorsal part of hands, particularly
the fingers, with limited joint mobility and contractures."!
And diabetic scleroderma (scleredema diabeticorum) which
occurs in approximately 2.5%-3% of patients with diabetes,
manifesting as skin hardening involving the face, neck, shoul-

ders, upper parts of the trunk, and upper arms.!>>!

We also considered other inflammatory arthropathies such as
RA given tenderness and limitation in range of motion over
MCPs. However; the asymmetry, absence of effusion, low
titer RF and negative anti CCP antibodies test argued against
this diagnosis. While there was evidence of tenosynovitis

on exam, the absence of historical or current psoriatic skin
lesions and the normal appearance of finger and toenails ar-
gued against psoriatic arthritis. In addition, the presence of
skin thickening extending to forearm favored scleroderma or
scleroderma-like syndromes stated above.

The major diagnostic dilemma in our patient was differentiat-
ing between diabetic scleroderma-like skin syndromes, scle-
roderma as a paraneoplastic syndrome and Pembrolizumab-
induced scleroderma. Several factors favored the later, in-
cluding the temporal relation between initiation of Pem-
brolizumab and the emergence of skin hardening, the more
diffuse skin involvement of the proximal thighs and arms, sig-
nificant improvement of scleroderma after initiation of MTX
and Pembrolizumab cessation. Also, our patient had negative
autoantibodies, including anti-RNA-Pol III antibodies which
typically precede cancer diagnosis.
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