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Abstract

Dermatologists are ideally suited to manage the various cutaneous sequelae of graft-versus-host
disease (GVHD) outlined in part | of this review. However, the complexity of the patient with
GVHD, including comorbidities, potential drug interactions related to polypharmacy, and the lack
of evidence-based treatment guidelines, are significant challenges to optimizing patient care. In
this section, we will provide an outline for the role of the dermatologist in a multispecialty
approach to caring for patients with GVHD.

Keywords

cyclosporine; extracorporeal photopheresis; graft-versus-host disease; hematopoietic cell
transplantation; imatinib mesylate; mycophenolate mofetil; phototherapy; tacrolimus; rituximab

TOPICALLY DIRECTED THERAPY OF SKIN DISEASE

Key points
. GVHD predominately affecting the epidermis is amenable to topical therapy

. Topical steroids and calcineurin inhibitors are useful for short-term treatment of
localized GVHD

. Sclerotic skin involvement and fascial disease often need systemic therapy

Localized acute cutaneous graft-versus-host disease (GVHD) and chronic cutaneous GVHD
primarily involving the epidermis may respond well to mid- to high-potency topical steroids,
but the requirement for long-term use frequently necessitates the transition to other topical
agents or the use of systemic treatments. Alternative topical agents include tacrolimus®3
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and pimecrolimus.# Choi and Nghiem? described a response to tacrolimus 0.1% ointment in
13 of 18 patients with chronic cutaneous GVHD; however, all patients eventually required
additional treatment to control their skin disease. Topical calcineurin inhibitors (CNIs) may
be particularly useful for sites at high risk of skin atrophy—particularly the lips and
intertriginous surfaces—but are more poorly tolerated at areas of very active skin
involvement with erosions.! The long-term side effects of topical immunomodulators in the
setting of GVHD are unknown. Children and patients with significant skin breakdowns may
be at risk of reaching significant systemic drug levels.> Bland emollients may be helpful for
patients with ichthyosiform and xerotic skin changes. Anecdotal use of topical retinoids and
hydroquinone has been reported in the setting of periocular lichen planus—like GVHD, but
clinical studies supporting their use in GVHD is lacking.! Additional general skin care
recommendations are provided in Table I, including the importance of photoprotection to
minimize flares of GVHD (Fig 1).

Treatment of contractures

Scleratic skin involvement and fascial disease affecting the joints should be treated
aggressively with systemic management and physical therapy—ideally before contracture
formation to preserve range of motion and functional mobility. Establishing baseline joint
range of mation early in the course of scleratic disease is also helpful to determine
subsequent therapeutic response or disease progression. Physical interventions include
occupational therapy, massage, heat therapies (hot pack, ultrasound, or paraffin bath),
whirlpool bath, and stretching and strengthening exercises.® Restoration of range of motion,
strength, mobility, and pain relief are the goals of physical therapy, and involvement of
physical medicine and occupational therapy specialists is an important aspect of the
multidisciplinary management of patients with sclerotic manifestations.

Wound management

Skin erosions and ulceration in the chronic GVHD setting are complicated by chronic
illness, poor nutrition, compromised skin barrier function, and concurrent
immunosuppressive therapy. Primary and secondary infection at sites of skin breakdown
should be evaluated by bacterial, viral, mycobacterial, and fungal cultures when appropriate
(Fig 2). Patients with chronic GVHD are at risk for both common and opportunistic
infections, and comprehensive guidelines for infectious disease prophylaxis have been
published.” Other potential causes of skin breakdown, including vasculitis, bullous drug
reaction, chronic neuropathy, cutaneous malignancy, and metastatic disease, should be
considered if wounds are not responding to appropriate treatment.

Superficial skin erosions at sites of recurrent minor trauma can be treated with protective
film coverings. Full-thickness wounds overlying sclerotic skin are often slow to heal, but
may respond to topical wound adjuvants, including hyaluronic acid, collagen, fibroblast,
keratinocyte, and platelet-derived growth factor products. Hyperbaric oxygen therapy has
been used for scleroderma-related ulceration.8 Recalcitrant wounds are optimally managed
in the setting of a dedicated wound care clinic and may require plastic surgery evaluation.!
Berg et al® described successful allogeneic skin grafting of a chronic GVHD—associated
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scalp ulceration using donor skin from the original allogeneic hematopoietic cell
transplantation (HCT) donor.

TOPICAL THERAPY OF ORAL AND GENITAL DISEASE

Key points

. Systemic absorption has been reported in patients who apply topical tacrolimus
to mucosal surfaces and extra precaution is warranted in patients on concurrent
treatment with systemic tacrolimus

. Vulvovaginal involvement may lead to significant morbidity and sexual
dysfunction, but may go undiagnosed unless the physician asks about signs/
symptoms of disease activity

The recommended first-line treatment for oral GVHD is high-potency topical corticosteroids
(fluocinonide gel 0.05%, clobestasol gel 0.05%, or dexamethasone 0.05% mouth wash).
Corticosteroid rinses may be swished in the mouth for 4 to 6 minutes four to six times per
day.! Tacrolimus ointment has been used with some success.19 However, systemic
absorption may occur, and obtaining a serum drug level after initiating treatment is
reasonable in patients treated with concomitant systemic tacrolimus to avoid systemic
toxicity.1! The short-term use of topical cyclosporine and azathioprine solution may be
useful, but require pharmacy compounding.12 Generalized oral disease or isolated lesions
that do not respond to topical therapy may require systemic management. Sicca symptoms
may be managed with salivary stimulants (eg, sugar-free gum) and sialogogue therapy
(cevimeline and pilocarpine).! Medications that can exacerbate sicca symptoms (eg,
antihistamines, selective serotonin reuptake inhibitors, and tricyclic antidepressants) should
be avoided if possible.

Although genital involvement is usually managed in the gynecologic setting, early detection
as part of a thorough dermatologic examination may facilitate both diagnosis and treatment.
Genital erosions and fissures associated with chronic vulvovaginal disease may be treated
with clobetasol proprionate ointment nightly, which should be tapered to a maintenance
regimen of two to three times weekly. Topical CNIs may also benefit mild to moderate
disease.13 Topical estrogen cream, estrogen ring, or oral replacement therapy is
recommended in woman who do not have a contraindication to hormone therapy.14 Limited
vaginal scarring/synechiae can be treated with dilators or manual lysing. Severe vaginal
scarring may require surgical intervention.1# Involvement of the male genitalia is likely an
underrecognized manifestation of chronic GVHD and may be treated with topical
corticosteroids and topical CNIs after infectious etiologies like herpetic or yeast infections
are excluded. Sexual dysfunction in the posttransplant setting is multifactorial, and may be
precipitated by depression, fatigue, loss of libido, body image issues, and skin and
vulvovaginal disease. The accurate diagnosis and treatment of genital involvement is an
important step toward improving sexual function. Referral to appropriate counseling with
the goal of a slow return to intimacy may be helpful for both the patient and his/her sexual
partner.l
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ULTRAVIOLET RADIATION THERAPY

Key points

. Many types of phototherapy have been reported to benefit chronic graft-versus-
host disease in small case series

. Psoralen plus ultraviolet A light and ultraviolet A-1 phototherapies appear to be
superior options for the treatment of sclerotic skin manifestations

. Careful evaluation for concurrent photosensitizing medications or autoantibodies
is warranted before the initiation of phototherapy

. Skin cancer may preclude the use of ultraviolet radiation therapy in the treatment
of graft-versus-host disease

After allogeneic HCT, patients are counseled to avoid ultraviolet radiation (UVR), not only
because it may be associated with a GVHD flare1® but also because it imparts an increased
risk of skin malignancy. 17 Nevertheless, ultraviolet light phototherapy is efficacious in the
treatment of some cases of established cutaneous GVHD. Extensive experience with
ultraviolet light phototherapy for the treatment of other inflammatory dermatoses!8:19
prompted the successful use of psoralen plus ultraviolet A phototherapy (PUVA) in 1985 to
treat lichen planus—Ilike cutaneous GVHD.20 Possible targets of UVR are Langerhans cells,
which may be depleted or altered, affecting their capacity to present antigens,?! and
keratinocytes, which release immunosuppressive cytokines.19:22-24 pUvA 2025 pUVA bath
photochemotherapy,26 ultraviolet B light,2” narrowband UVB (NB-UVB),28 and ultraviolet
A-1 (UVA-1)2? phototherapies have all shown efficacy in small series or case reports.
Although epidermal (and particularly the lichen planus—like GVHD phenotypes) may
respond to UVB and NB-UVB, deep sclerotic changes do not. PUVA (and particularly
UVA-1) have proven useful in some cases of treatment of sclerotic plaques.2®-31 However,
while UVR may be an attractive option for patients with chronic cutaneous GVHD, there is
no evidence that it is efficacious for internal organ involvement. UVR should be considered
in patients in whom the addition of additional systemic immunosuppression poses a high
risk of infection or interference with a graft-versus-tumor (GVT) response. Modification of
the UVR dose is important in patients who are taking photosensitizing medications, and
treatment may be particularly problematic in patients who have autoantibodies, particularly
antinuclear antibodies or anti-Sjogren antibodies. In addition, the potential benefit of
ultraviolet light therapy must be weighed against the elevated risk of cutaneous malignancy
in immunocompromised patients, particularly those with actinic damage or a history of
ionizing radiation. Voriconazole, an oral antifungal agent that is commonly used to prevent
and treat invasive fungal infections in this population, is associated with phototoxicity and
may predispose susceptible individuals to squamous cell carcinoma (SCC)32733 and
melanoma.34

Surveillance for secondary cutaneous tumors

Conditioning regimens and prolonged immunosuppression increases the risk of secondary
malignancies of the skin including SCC, basal cell carcinoma, and melanoma.17:35-37.38 The
long-term risk of melanoma in pediatric patients receiving HCT may be associated with a
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conditioning regimen using high doses of alkylating drugs.3® Patient age, actinic exposure,
skin phototype, and previous ionizing radiation are additional risk factors in the development
of nonmelanoma skin cancers after HCT39°40 (Fig 3).

Benign vascular tumors can develop on severely sclerotic skin1-43 (Fig 4) and may require
a biopsy specimen to rule out malignancy. Epidermodysplasia verucciformis (EV)—like
lesions associated with human papillomavirus types 8 and 20 have been reported in the
setting of GVHD and are linked to other EV-related haplotypes.#4 Recently, human
papillomavirus was detected in multiple eccrine poromas in a patient with chronic GHVD,
but not in his normal-appearing skin.*>

SYSTEMIC THERAPY

Key points

. Systemic treatment requires knowledge of the patient’s comorbidities, other
graftversus-host disease organ system involvement, and infection risk, among
other factors

. Systemic corticosteroids are the mainstay of acute graft-versus-host disease

. Sclerotic skin involvement, particularly fascial disease, should prompt aggressive

treatment before the development of skin contractures and functional disability

The initiation of systemic treatment should be made in consultation with the primary
transplant team or with a transplant clinician experienced in the management of patients
with GVHD. The decision to treat topically, systemically, or with other physical modalities
(eg, extracorporeal photopheresis [ECP] or phototherapy) requires assessment of the subtype
of skin involvement, the potential for long-term morbidity (eg, contractures resulting from
joint restriction), the presence of other active mucosal or internal organ involvement, and the
patient’s underlying health, particularly infection status and risk of malignancy relapse.
Systemic therapy is often considered in the setting of high-risk features, severe individual
organ involvement, or the failure to achieve symptom control with topical or
organsupportive care. Three risk factors predictive of poor outcomes in patients with newly
diagnosed chronic GVHD are progressive onset chronic GVHD, a platelet count <100,000
mm3, and pulmonary involvement (bronchiolitis obliterans).46-50 |n addition, patients who
have >3 organs involved by GVHD, >50% skin involvement, or develop chronic GVHD

while taking =0.5 mg/kg of steroids should be considered for initiation of systemic therapy.
47:51,52

Acute GVHD therapy and GVHD prophylaxis

Systemic corticosteroids remain the standard initial treatment of extensive acute GVHD, but
even with the prompt initiation of therapy, response may be suboptimal. Less than 50% of
patients with acute GVHD will sustain a durable response after initial therapy and will
require secondary treatment.>3 Unfortunately, the use of very high-dose corticosteroid
therapy or the concurrent use of a second immunosuppressive agent has not led to improved
responses.®-57 The outcome for patients with steroid-refractory GVHD is poor, with a
mortality rate approaching 70%, and no therapy has been shown to improve survival.>® The
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primary causes of death among patients with refractory acute GVHD are organ failure and
infection related to poor immune reconstitution. For these reasons, GVHD prevention
through improved prophylaxis strategies has been a primary focus of acute GVHD
management.

The combination of cyclosporine (CSA) and methotrexate (MTX) has been shown to
improve survival in the prophylactic setting.5° CSA is a cyclic polypeptide that prevents T
cell activation by inhibiting interleukin-2 production and expression. While effective as
GVHD prophylaxis, CSA has significant toxicities, including hypertension, nephrotoxicity,
hypomagnesemia, tremors, seizures, anorexia, hypertrichosis, and gingival hyperplasia.®?
CSA is usually initiated intravenously 1 to 2 days before stem cell infusion and converted to
oral dosing when tolerated.

Tacrolimus is a macrolide lactone that closely resembles CSA in mechanism of action,
spectrum of toxicities, and pharmacologic interactions. In a randomized study, the
prophylactic regimen of tacrolimus and MTX was superior to CSA and MTX for the
prevention of grade Il to IV acute GVHD.51 However, a higher death rate was observed in
patients with advanced disease who received tacrolimus, possibly related to its use at serum
levels above those currently recommended. The implications for this finding are unclear, and
CSA and tacrolimus are generally viewed as equivalent when used for GVHD prophylaxis.

Chronic GVHD systemic therapy

Determining therapeutic response in patients with chronic GVHD, particularly those with
multisystem involvement, can be extremely challenging. Many chronic GVHD clinical
reports represent small, unblinded therapeutic trials in combination with other
immunosuppressive therapies, often in patients with refractory disease. Therefore, patients
with chronic GVHD who require systemic treatment—particularly those with refractory
disease—should be considered for entry on a clinical trial.52 For patients who are not
eligible for a clinical trial or are receiving therapy at a center for which no trial is available,
standard initial therapy is the initiation of 1 mg/kg of corticosteroids with or without a CNI.
Continuation of a CNI in patients who develop chronic GVHD on CNI therapy or restarting
a CNI for those who developed symptoms after being tapered off is an area of controversy. A
randomized study of prednisone with or without cyclosporine in patients with extensive
chronic GVHD found a decrease in avascular necrosis (a steroid-related complication) in
patients randomized to CSA and steroids; however, there was no benefit in transplantrelated
mortality, discontinuation of immunosuppressive therapy, or need for secondary GVHD
therapy.82 In fact, survival without recurrence was statistically lower for patients randomized
to two drugs when compared to those who received steroids alone, leading to the conclusion
that the continuation of a CNI may impair immune reconstitution and lead to increased
mortality.53

Similar results were observed in a randomized trial of mycophenolate mofetil (MMF)
compared to placebo in combination with steroids (95% of patients) and a CNI (80% of
patients). This study was closed after interim analysis determined no difference in treatment
success as initial therapy for chronic GVHD between the two arms (defined as resolution of
reversible GVHD manifestations or withdrawal of immunosuppressive therapy within 2

JAm Acad Dermatol. Author manuscript; available in PMC 2020 July 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hymes et al. Page 7

years of enrollment). In addition, patients randomized to the MMF arm had a trend toward a
higher risk for death (primarily because of an increased rate of infection and relapse).64
These two trials highlight the importance of randomized trials in assessing efficacy and
evaluating competing risks such as relapse and treatment-related mortality.

CNIs have been shown to inhibit regulatory T cells (Tregs) through the nonspecific
inhibition of interleukin-2, which may in turn negatively impact the development of immune
tolerance.55 By contrast, recent interest in the role of Tregs in chronic GVHD has led to the
development of a multicenter trial sponsored by the Blood and Marrow Clinical Trials
Network evaluating two GVHD therapies believed to promote Treg expansion: sirolimus and
ECP (www.clinicaltrials.gov, trial NCT01106833). In order to test whether the so-called
“Treg permissive therapy” improves outcomes for patients with recently diagnosed chronic
GVHD, two “Treg permissive” strategies (ECP/sirolimus/prednisone and sirolimus/
prednisone) are being compared to a CNI-based regimen (sirolimus/prednisone/CNI) in
parallel, randomized phase I trials. The most promising Treg permissive therapy based on
the phase I studies will then be compared to sirolimus/prednisone/CNI in a phase 111 trial.
This trial opened in 2010 and has a target accrual of 500 patients for the phase 11 and 111
portions of the study. In addition to studying these two Treg permissive strategies, validation
of the National Institutes of Health consensus response assessment, formal quality of life
assessments, and evaluation of chronic GVHD biomarkers are major secondary goals for this
important trial.

ACUTE AND CHRONIC GRAFT-VERSUSHOST DISEASE: SECOND-LINE
THERAPY
Key points

. For patients who fail treatment with systemic corticosteroids, there is no single
proven therapy that is superior

. Published clinical reports often combine sclerotic and nonsclerotic disease,
leading to difficulty in determining cutaneous responses

No single second-line therapy has shown superiority for corticosteroid refractory chronic
GVHD. Individual treatment choices are often made on the basis of institutional experience,
phase Il trials, or retrospective analyses, which do not always offer uniform criteria for
response assessment or details about the severity of GHVD. A 2009 Consensus Conference
on Clinical Practice in Chronic GVHD aimed to summarize the current evidence for second-
line treatment.56 Because the evidence and majority of treatment options are sparse, the
strength of most recommendations fell into category C (ie, the evidence for efficacy is
insufficient to support for or against, or the evidence might not outweigh adverse
consequences or cost). These recommendations are outlined by Wolff et al% and will not be
extensively reviewed here. In addition, the following agents are primarily recommended for
use in collaboration with an experienced transplant physician and, if possible, in the clinical
trial setting. A diagnostic and treatment algorithm for the dermatologist is outlined in Fig 5.
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Extracorporeal photopheresis

Key points

. Extracorporeal photopheresis is a timeintensive procedure that is not readily
available at all medical centers, but has shown efficacy for some patients with
cutaneous graft-versus-host disease

. Limitations to the use of extracorporeal photopheresis include the cost, time
commitment, and risk of line infection or venous thrombosis

ECP is the process of leukopheresis, followed by ex vivo photoactivation with 8-
methoxypsoralen and UVA and reinfusion of the buffy coat. Although the mechanism of
action of ECP in the treatment of both acute and chronic GVHD is not fully understood, it
may induce apoptosis, inhibit proinflammatory cytokine production, increase
antiinflammatory cytokine production, reduce the stimulation of effector T cells, and induce
donor-derived Tregs.57-69 The potential efficacy of this treatment has been shown in patients
with nonsclerotic and sclerotic skin manifestations in several uncontrolled series.”%/1 In a
review of 71 patients with chronic GVHD treated with ECP, Couriel et al’! reported a
cutaneous response of 59%, including a 67% response in patients with sclerotic skin
changes. In contrast, in a multicenter, randomized phase 11, single-blinded (observer) study
of ECP versus conventional therapy for refractory chronic cutaneous GHVD, a significant
difference in total skin score was not observed between treatment groups.’? However, a
greater percentage of patients receiving ECP in this study achieved a 25% reduction in total
skin score and a = 50% reduction in steroid dose. The percentage of patients who achieved a
complete or partial response was also higher in the ECP group. ECP has been used
successfully for eosinophilic fasciitis unrelated to GVHD’3 and GVHD-related fasciitis.’4*7°
It also appears to have efficacy in extra cutaneous manifestations of chronic GVHD;
however, validated outcome measures and standardization of optimal treatment intervals and
duration of therapy are needed. The best responses to ECP have been observed in skin,
mucous membrane, eye, hepatic, and lung chronic GHVD.”1.76 ECP is often an attractive
option for patients with steroid-refractory disease, but is a time-consuming procedure that
requires a dedicated apheresis center, which is not available at all medical facilities.
Treatment is commonly administered on 2 consecutive days each week for 2 to 3 months
followed by a subsequent taper schedule, with the patient continually reevaluated throughout
the therapeutic course.’” Adverse effects are usually sporadic and mild, including fluid shifts
and blood pressure issues. Serious adverse events, such as thrombosis and infection, may
occur if a central venous catheter is required for apheresis access.

Mammalian target of rapamycin inhibitors

Key points

. Mammalian target of rapamycin inhibitors are immunosuppressive agents that
may have beneficial effects on chronic graftversus-host disease through the
maintenance of regulatory T cells

. Drug interactions and hyperlipidemia are frequent issues associated with the use
of mammalian target of rapamycin inhibitors
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Sirolimus and evorolimus inhibit T cells via the mammalian target of rapamycin (MTOR)
pathway. In addition, mTOR inhibition has been shown to decrease collagen mMRNA stability
and inhibit platelet-derived and fibroblast growth factors.”® As described earlier, animal
studies suggest that sirolimus promotes the development and maintenance of Tregs, and
there is therefore considerable interest in this class of agents in chronic GVHD. A recent
retrospective study in patients with sclerotic chronic GVHD found a 76% response rate with
either sirolimus or evorolimus given in combination with corticosteroids.”® These results
were comparable to retrospective studies describing a response rate ranging from 63% to
81%.80.81 The role of concurrent therapy with a CNI in patients taking an mTOR inhibitor is
yet to be determined; however, there is some evidence of comparable efficacy when an
mTOR inhibitor was given without a CNI.7® mTOR inhibitors have a significantly longer
half-life than CNIs, and regular monitoring of trough levels is required. In addition, mnTOR
inhibitors are associated with numerous drug interactions because of metabolism through
cytochrome p450 3A4. Renal toxicity and thrombotic microangiopathy are two of the most
serious adverse effects. The risk of renal toxicity is further increased when combined with a
CNI. Hyperlipidemia is also common, mandating close monitoring of lipid levels.

Imatinib mesylate

Key points

. Imatinib mesylate is a chrome graft-versushost disease salvage therapy that is
thought to work via the inhibition of profibrotic pathways rather than as an
immunosuppressive agent

. Preliminary clinical studies have shown improvement in some patients with
sclerotic skin manifestations

Imatinib mesylate is a multikinase inhibitor with activity against ber-abl, c-kit, platelet-
derived growth factor receptor (PDGFR), and other kinases. The drug is approved for the
treatment of Philadelphia chromosome-positive chronic myelogenous and acute
lymphoblastic leukemia and in other conditions associated with c-kit or PDGF-associated
mutations. Initial interest in this drug for the treatment of sclerotic-type chronic GVHD
stemmed from its putative antifibrotic effect via PDGFR inhibition. PDGF signaling
activates transforming growth factor-beta,82 a potent profibrotic cytokine, capable of
stimulating collagen production, abrogating metalloproteinase activity, and sensitizing
fibroblasts to a constitutive activated state via autocrine signaling.83 In addition, Italian
researchers reported stimulatory antibodies directed against PDGFR in patients with chronic
GVHD and in patients with systemic sclerosis. 8485 Together with the established safety
profile for the drug in the setting of chronic myelogenous leukemia, this has led to
significant interest in the use of imatinib mesylate for the treatment of fibrotic
manifestations of chronic GVHD, with reported responses of 50% to 79% in two small,
recent series.86:87 However, to date, the detection of PDGFR antibodies in systemic sclerosis
and sclerotic-type chronic GVHD has not been replicated by other research groups,88 and
the administration of imatinib before the onset of GVHD does not appear to eliminate the
risk of developing skin sclerosis.8% The mechanism of action of imatinib therefore, remains
unclear, and other mechanisms, including T cell inhibition®® and the inhibition of fibrosis
via “nonclassic” pathways downstream of transforming growth factor-beta, such as cellular
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Abelson, may be relevant.83 Clinical trials are underway to determine efficacy, tolerability,
and optimum dosing of imatinib, as well as correlative biologic studies to better understand
its potential as an antifibrotic agent. The role of the “second-generation” tyrosine kinase
inhibitors (nilotinib and dasatinib) in the prophylaxis and treatment of GVHD also remains
to be determined.91.92

Other systemic therapies

Key points

. Limited data are available to support the use of anti—tumor necrosis factor-alpha
therapy in chronic graft-versus-host disease

. The use of anti—tumor necrosis factor-alfa therapy in the post—allogeneic
transplant setting has been associated with invasive fungal infections

Etanercept?3-95 and inflixamab®797 have been used for the treatment of acute GHVD,
particularly in patients with steroid-refractory gastrointestinal disease; however, clinical
experience in chronic disease is limited.94:98 Enthusiasm for these agents in the treatment of
GVHD has been tempered by the significant risk of invasive fungal infections.%7:99
Thalidomide and its newer derivatives, such as lenalidomide, also block tumor necrosis
factor—alfa and other cytokines and impede angiogenesis, the expression of adhesion
molecules, and nuclear factor- x4 activity,100-101 byt the evidence supporting their use is
limited.

Alefacept: Alefacept is a fusion protein approved for the treatment of psoriasis consisting of
the extracellular CD2-binding portion of the human leukocyte function antigen-3 linked to
the Fc portion of immunoglobulin GI. Shapira et all%2 described 12 patients with chronic
GVHD (11 with skin involvement) treated at higher doses than those typically used for
psoriasis (15 mg [pediatric] and 30 mg [adults] by weekly intramuscular injection). After a
median of 8 weeks (8 injections), subjective marked or moderate responses were reported in
5 of 12 patients.102 The drug was generally well tolerated; however, one patient developed
SCC of the lip during the follow-up period—a potentially significant finding, because
alefacept is associated with malignancy risk that may be compounded in the setting of
concurrent GVHD-related immunosuppression.

Rituximab: Rituximab, an anti-CD20 monoclonal antibody, targets B cells, which, as
previously discussed, are thought to play a role in the pathogenesis of GVHD.103-109 \When
used in the preceding 6 months before an allogeneic HCT in patients with B-cell lymphoma,
rituximab has been associated in a retrospective analysis with a reduced incidence of acute
GVHD.110 Response rates have varied in the treatment of chronic GVHD, but few complete
responses have been reported. Because of the small numbers of patients in previous series, a
metaanalysis was recently performed of rituximab for the treatment of steroid-refractory
chronic GVHD.111 Based on seven evaluable studies (3 prospective and 4 retrospective; total
number of patients, 111), cutaneous response rates ranged from 13% to 100% (oral disease,
0-83%); hepatic disease, 0-66%; and lung disease, 0-38%). Rituximab facilitated a
reduction in corticosteroid doses in some patientsl0® and was well tolerated with minimal
treatment-related morbidity (primarily infusion reactions and infectious complications).
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Rituximab is most commonly dosed at 375 mg/m? weekly for 4 weeks; however, a lower
dose and frequency of rituximab may produce a comparable overall response.112

Miscellaneous agents: Mesenchymal stem cells (MSCs) are pluripotent cells that are
distinct from hematopoietic stem cells, and have been used to treat steroid-refractory acute
GVHD.113-115 The immunomodulatory mechanism of MSCs is unclear, but may occur
through the induction of Tregs.116 In contrast to hematopoietic cells, MSCs can be derived
from haploidentical or even third-party unmatched donors without inducing
immunogenicity. In a 2008 study, 39 of 55 (71%) participants with steroid-resistant acute
GVHD sustained a complete or partial response to MSC infusion.15 More recently, a
response to MSCs was reported in four patients with sclerotic GVHD-related skin disease
without discernable adverse effects.11’ Whether MSCs offer a therapeutic benefit for
patients with acute or chronic GVHD will require more extensive studies. In case reports,
small, uncontrolled trials, or retrospective evaluation, systemic retinoids, 118 MTX,119
hydroxychloroquine, 120 pentostatin, 121 and clofaziminel22 have been used as additional
second-line treatment options in chronic GVHD."6:123

THE ROLE OF DERMATOLOGY IN GRAFTVERSUS-HOST DISEASE
CLINICAL RESEARCH AND MULTIDISCIPLINARY MANAGEMENT

Key points

. Numerous barriers have hampered the development of better evidence-based
therapies for chronic graft-versus-host disease

. Dermatologists can play a key role in patient management through active
participation in clinical trials, research investigation, and the development of
improved cutaneous outcome measures

Despite the fact that cutaneous involvement is often a primary endpoint in chronic GVHD
clinical trials, the polymorphic nature of the disease, problems with study design, and the
lack of validated outcome measures have impeded the development of evidence-based
treatment guidelines. Chronic GVHD is also a relatively “rare” condition and, therefore,
expertise is typically limited to centers that perform allogeneic HCT. However, by the time
of chronic GVHD onset, patients have often returned from the transplant center to live in
their home community and may be unwilling to travel to enter a clinical trial. As discussed
earlier, no single salvage therapy has yet proven superior in patients who fail corticosteroids;
enrollment in clinical trials is therefore recommended for all patients who require salvage
therapy.62 Development of a chronic GVHD clinical trials network is one important recent
effort underway to facilitate recruitment into clinical trials. Ideally, clinical trials would use
an array of validated organ-specific outcome measures, including skin assessment, by
specialists experienced with the disease (eg, dermatology, ophthalmology, and oral medicine
specialists). Unfortunately, this requires tremendous resources and coordination, which is
not feasible in many settings. A single response measurement tool that may be used by
nonspecialists and that focuses on the most important and common chronic GVHD
manifestations has been proposed (Table I1).”” Validation of this response tool is ongoing;
however, this tool provides only a gross estimate of cutaneous disease activity based on
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affected body surface area of sclerotic and nonsclerotic skin epidermal involvement.

Therefore, an acknowledged need remains for more quantifiable measures of skin sclerosis.
77,124

The need for a validated skin outcome measure for chronic GVHD is highlighted by the
randomized multicenter ECP trial described earlier that found that the median change in
total skin score (TSS) in ECP-treated patients (14.5%) was not superior to patients who did
not receive the treatment (8.5%).72 The TSS is a numerical scoring system proposed by
Greinix et al'2 in which a numeric score is derived from body surface area assessment and
variable skin features (1 = alopecia and dyspigmentation; 2 = lichenoid plaques or skin
thickening, moveable sclerosis; 3 = thickened skin with limited motion, but moveable; and 4
= hidebound, unmovable skin). The intra- and interobserver reliability of this system has
been shown to be reasonable in a small validation study of TSS.125 In the ECP study,2 skin
scorers were blinded to the treatment assignment; however, the unblinded investigator
assessment detected a significant improvement in the ECP-treated group (p < .001). Several
potential factors may explain the discrepancy between the TSS and investigator assessment.
First, the primary endpoint of the study (12 weeks) may have been too soon to detect
significant improvement in skin sclerosis by TSS. An understanding of the biology of
collagen remodeling—specifically, differences in expected response times between
epidermal and sclerotic repair—should be considered in clinical trial design. Second, the
discrepancy between the TSS and unblinded assessments suggests that either the TSS tool is
not sensitive to change (eg, by the inclusion of features of GVHD skin damage that are
unlikely to change in response to treatment, such as alopecia or dyspigmentation) or that
significant investigator bias may have been present.126

This study underscores the need for a scoring system that shows clinically meaningful
responsiveness to change for all chronic GVHD skin manifestations (eg, epidermal
involvement, dermal sclerosis, and fasciitis). The use of validated tools taken from systemic
sclerosis trials is a helpful starting point; however, clinical differences between systemic
sclerosis and the sclerotic manifestations of GVHD must be appreciated. For instance,
modified Rodnan scoring, a validated method of assessment for systemic sclerosis2? that
has been appropriated in GVHD clinical trials, is based on palpation of the skin and is
weighted towards acral involvement. In contrast, the fingers and toes are infrequently
affected in sclerotic GVHD. Rodnan scoring is also inadequate to assess changes in the deep
subcutaneous fat and fascia.”” Other objective tools should be considered, particularly in
trials in which skin sclerosis and fascial involvement is a primary outcome measure. These
include imaging (ultrasound?6:128 and magnetic resonance imaging2%13%) and devices that
measure tissue hardness, such as durometry.131 In patients with joint involvement, range of
motion assessment at the sites of joint contracture’® provides an another avenue to assess
clinically meaningful improvement.

In conclusion, skin involvement is a significant problem for many patients with acute and
chronic GHVD. The lack of a “criterion standard” diagnostic test, especially in chronic
GVHD, makes it imperative that dermatologists be aware of its presentation in its many
forms, the natural history of the disease, and the many variables that are factored into
treatment decisions. The psychological impact of chronic GVHD can be devastating, and
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studies have consistently shown diminished physical, social, and sexual functioning in
affected patients.132 Anxiety, psychosocial disturbances, and length of depression episodes
are also more severe.133 Cutaneous involvement contributes to struggles with body image
and impaired functional performance, as do problems with infection and secondary tumors.
It is not yet known why certain patients develop particular skin changes, but dermatologists
play an integral role in the multidisciplinary team needed to care for their problems.

Abbreviations used

CNI calcineurin inhibitor
CSA cyclosporine
ECP extracorporeal photopheresis
EV epidermodysplasia verucciformis
GVHD graft-versus-host disease
GVT graft-versus-tumor
HCT hematopoietic cell transplantation
MMF mycophenolate mofetil
MSC mesenchymal stem cell
mTOR mammalian target of rapamycin
MTX methotrexate
NB-UVB narrowband ultraviolet B light phototherapy
PUVA psoralen plus ultraviolet A phototherapy
PDGFR platelet-derived growth factor receptor
SCC squamous cell carcinoma
TSS total skin score
UVA-1 ultraviolet A-l
UVR ultraviolet radiation
Tregs T-regulatory cells
TSS total skin score
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CAPSULE SUMMARY

. Treatment of graft-versus-host disease requires close collaboration with the
transplant team and an understanding of the complex medical issues facing
patients with the disease.

. Prompt treatment of skin involvement may decrease the risk of skin
breakdown, contracture formation, and permanent disability.

. Optimal care of the patient with chronic graft-versus-host disease involves
consideration of topical therapies, phototherapy, and systemic management,
along with surveillance for skin infection and cutaneous malignancy.
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Fig 1.
The sudden onset of erythematous papules and plaques followed unprotected sun exposure;
biopsy confirmed the diagnosis of graft-versus-host disease.
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Fig 2.
Opportunistic infection. This ulcer started on the sclerotic skin of the lower extremities. The
biopsy specimen and culture confirmed the etiology to be invasive Aspergillosis.
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Fig 3.

Nonmelanoma skin cancer. This large squamous cell carcinoma started on the sclerotic skin
of the right lower extremity. Biopsy specimens of several of the other erosions on both legs
revealed less deeply invasive squamous cell carcinoma.
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Fig 4.
Multiple benign vascular tumors are present on the foot of a patient with long-standing
sclerotic-type chronic graft-versus-host disease.
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Fig 5.

Algorithm for the diagnosis and management of chronic graft-versus-host disease of the
skin. Asterisk indicates that the definition of diagnostic skin involvement is based on
National Institutes of Health consensus criteria.
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Table I.

Guidelines for dermatologic evaluation and treatment

Evaluate for areas of skin breakdown/portals of infection
Evaluate for potential skin malignancy;prompt treatment of premalignant lesions
Review new medications and potential skin adverse reactions (eg, sulfamethoxasole/trimethoprim or voriconazole)
Monitor for early signs of skin/subcutaneous tissue sclerosis, rippling, joint range of motion limitations, and joint contractures
Inquire about vulvovaginal symptoms in females
Skin and nail care recommendations
Moisturizing, nonscented soaps
Frequent emollients: thick petrolatum-based ointments
Avoid tight fitting/abrasive clothing;wear cool, breathable fabrics
Avoid antihistamines in patient with concurrent oral/ ocular sicca symptoms
Keep nails trimmed/filed to prevent breakage and pain
Clear nail lacquer can be used as a nail hardener
Patient education
Risk of skin cancer elevated in patients with GVHD;risk is potentiated by iatrogenic immunosuppression and/or phototherapy treatment
UV exposure may induce a flare of GVHD or exacerbate drug-induced photosensitivity
Avoid outdoor activities during peak hours of UV radiation (10 AM-4 PM)
Liberal use of broad spectrum sunblock on photoexposed surfaces

Use broad-brimmed hat, long sleeves, or UV-protective clothing, and/or use of laundry additive to increase UV protective factor of clothing
(SunGuard, Phoenix Brands LLC, Stamford, CT)

Reinforce importance of self-skin examination

Advise patients on early signs of sclerotic chronic GVHD (darkening or tightening of skin at waistband or brassiere line, skin thickening,
rippling/dimpling of skin, decreasing joint range of motion, and joint contractures)
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Table Il.

Clinician-assessed and patient-reported chronic graft-versus-host disease assessment

Measurement Assessor

Skin
Erythematous rash % BSA C
Moveable sclerosis % BSA C
Nonmoveable sclerosis/fasciitis % BSA C
Ulcer Largest diameter C
Pruritus 0-10 P
Eyes
Bilateral Schirmer tear test Mean of both eyes C
Main ocular symptom 0-10 scale
Mouth
Erythema Total score 0-15 C
Lichen planus/hyperkeratosis C
Mucoceles C
Oral pain/dryness/sensitivity 0-10 scale P
Hematology
Platelet count No. per uL C
Eosinophils %
Gastrointestinal
Upper GI symptoms 0-3 C
Esophageal symptoms 0-3
Diarrhea 0-3 score C
Liver
Total serum bilirubin mg/dL
ALT, alkaline phosphatase U/L

Adapted from Pavletic et al.’?

ALT, Alanine aminotransferase; BSA, body surface area; C, clinician; G/, gastrointestinal; A patient.
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