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Abstract

Background—Chronic graft-versus-host disease (GVHD) may present with various cutaneous
manifestations. Isolated case reports describe eruptive angiomas in this setting.

Objective—To provide a clinical and pathologic description of vascular proliferations in patients
with GVHD.

Methods—Cases of documented GVHD associated with vascular proliferations were collected
from the National Institutes of Health, Ohio State University, and MD Anderson Cancer Center.

Results—11 patients with a diagnosis of GVHD who developed vascular proliferations were
identified. All patients manifested sclerotic type chronic GVHD of the skin. Vascular lesions were
first documented a median of 44 months after transplant and occurred primarily on the lower
extremities or trunk. Histopathology revealed anastomosing networks of thin-walled vascular
proliferations in a vague lobular growth pattern, with overlying epidermal acanthosis, peripheral
collarette, ulceration, and disorganized fibroblast-rich and fibrotic stroma. Improvement was noted
in one patient treated with propranolol and sirolimus and one patient with electrocautery.
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Limitations—Given the retrospective nature of the study, the overall incidence of vascular
lesions in patients with GVHD is unknown. Histopathology was present for review on only 3/11
patients. Conclusion: The phenomenon of vascular lesions appears to be relatively specific for
sclerotic type chronic GVHD when compared to other fibrosing diseases. We propose the term
GVHD-associated angiomatosis to describe this entity.
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Methods

Results

A major limitation of hematopoietic stem cell transplantation (HSCT) is the potential for
graft-versus-host disease (GVHD). Acute skin GVHD can be a diagnostic challenge and
may require clinicopathologic correlation to differentiate it from drug exanthems, eruptions
of lymphocyte recovery, or other inflammatory skin diseases.! Although distinctive, the
cutaneous manifestations of chronic GVHD (cGVHD) are also more diverse and frequently
pose a treatment challenge as effective therapies are limited.23 Manifestations of chronic
GVHD range from superficial cutaneous involvement including dyspigmentation and
lichenoid disease to deep involvement including dermal or fascial fibrosis resembling
systemic sclerosis and eosinophilic fasciitis, respectively. An uncommon cutaneous
presentation of cGVHD is “eruptive angiomas,” a manifestation that is rarely reported,
poorly understood, and challenging to treat.#-8 In this study, we characterize the clinical and
histopathologic presentation of GVHD-associated endothelial proliferations in 11 patients
and propose the term GVHD-associated angiomatosis (GVHD-AA).

Cases were collected from the National Institute of Health, Ohio State University, and
University of Texas MD Anderson Cancer Center. Patients were identified by medical
records and clinical photography. Patient data including clinical and histopathologic
information for patients evaluated between 2004 and 2013 was collected. A board certified
dermatopathologist (AG) reviewed the histopathology of patients when biopsy specimens
were available.

11 patients were identified (Table 1). Of these, 45% were male and the mean age was 53.
AML was the most common indication for HSCT. All patients underwent allogeneic HSCT.
7/11 (64%) grafts were from sibling donors and 10/11 (91%) grafts were fully HLA
matched. 8/11 (73%) grafts were from female donors. Total body irradiation (TBI) was
performed prior to transplant in 7/11 (73%) patients and peripheral blood was the source of
stem cells in 7/11 (73%) patients.

Acute GVHD (aGVHD) was documented in 7/11 (73%) patients, including cutaneous
involvement in 5/11 (45%). Prednisone, tacrolimus and mycophenolate mofetil were the
most commonly used agents for aGVHD management. 4/11 (36%) patients were treated
with cyclosporine for aGVHD prophylaxis and 3/11 (27%) patients received cyclosporine
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for treatment of aGVHD. Sclerotic features of cGVHD were documented in all 11 patients
and were noted at a median of 24 months after transplant. At the time of evaluation, these
patients had been treated with an average of 4.8 systemic therapies for cGVHD. The most
frequently used agents were extracorporeal photophoresis (82%), tacrolimus (73%),
mycophenolate mofetil (55%), rituximab (45%) and cyclosporine (27%).

Vascular proliferations were first documented a median of 44 months after transplant and
were exclusively within areas of sclerosis. Lesions developed on the lower extremities in
7/11 (73%) patients and trunk in 5/11 (45%) patients. Lower extremity edema was a
complicating complaint of 6/11 (55%) patients. In general, vascular proliferations were non-
tender and most often presented as asymptomatic papules, nodules, and tumors, however
bleeding and ulceration occurred in several lesions, primarily on the lower extremities
(Figure 1). Human herpes virus-8 latent nuclear antigen was assessed by histopathology in
one patient and found to be negative. A total of six skin biopsies were obtained in 4 patients.
Prior to review, final diagnoses included traumatized pyogenic granuloma (2), cavernous
hemangioma with Masson’s tumor, lymphangioma (2), and angiokeratoma (Figure 2, Table
2). Three specimens were available for review and common findings included dilated and
branching vascular channels of thin endothelial cells (3/3), superficial ulceration (2/3),
epidermal acanthosis (2/3), peripheral collarette (2/3), vague lobular growth pattern (2/3),
and fibrin thrombi (2/3). One specimen had admixed acute and chronic inflammatory cells.
No significant cytologic atypic of the individual endothelial cells was seen. The findings
seen in two of the three cases were indistinguishable from those seen in common lobular
capillary hemangiomas (pyogenic granulomas). One case originally reviewed as cavernous
hemangioma lacked the lobular architecture and showed a vascular proliferation with
thickened walls and widely dilated vessels. An organizing thrombus was present.

Treatment for the angiomatosis was attempted in 2 patients. One solitary tumor resolved
following shave and electrocautery. A second patient with a one year history of enlarging
and extensive vascular lesions with numerous ulcerated nodules diffusely over her bilateral
tibias was treated with the combination of propranolol 120 mg bid and sirolimus 0.5 mg
daily. Moderate improvement was noted within 1 month of initiation and was sustained
during a follow-up of 6 months, although ulcerations replaced many of her previous tumors
(Figure 3A-C).

Discussion

We propose that endothelial proliferations in patients with GVHD are best considered in the
spectrum of reactive angiomatosis. These diseases include reactive angioendotheliomatosis,
diffuse dermal angiomatosis, and acroangiodermatitis. All are thought to be vascular
proliferative responses to cellular injury due to emboli, atherosclerosis, or other causes of
hypoxia.? Clinically, they present as vascular plaques and nodules, often on extremities with
a tendency to ulcerate. Histopathologically, they consist of endothelial proliferations and
varying degrees of pericyte and histiocytic proliferation. Reactive angioendotheliomatosis
has been associated with many systemic diseases, but to our knowledge it has not been
associated with systemic sclerosis or morphea. Histologically, it is characterized by
extensive endoluminal proliferations in the papillary dermis.10 Diffuse dermal angiomatosis
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presents with ulcerating plaques and nodules primarily on the extremities, breasts, and
abdominal pannus of patients with atherosclerosis or other chronic hypoxic conditions. It has
been proposed that diffuse dermal angiomatosis may be distinguished from reactive
angioendotheliomatosis histopathologically by the lack of intravascular proliferation in the
former.11 Acroangiodermatitis typically is associated with venous hypertension or
arteriovenous malformation and is characterized by thicker walled endoluminal
proliferations with pericyte proliferation.

Other benign vascular neoplasms in the differential diagnosis including pyogenic granuloma
(PG), cavernous hemangioma, and acquired tufted angioma (angioblastoma of Nakagawa).
Although the vague lobular organization seen in our cases was otherwise typical of PG, the
proliferations in our series were more diffuse, and showed multifocality within the sclerotic
background. Protuberant lesions were biopsied as oppose to the less conspicuous
background vascularity (Figure 1) which may account for the lobular architecture.
Cavernous hemangioma is usually a solitary vascular growth of large, cystically dilated
vessels filled with blood and thickened walls. Organizing thrombi and papillary endothelial
hyperplasia (Masson-like changes) are common. Contrary to our cases, they are solitary and
do not occur in a fibrotic background. GVHD-AA also lacks the clinical spongy texture of
cavernous hemangiomas. Acquired tufted angiomas have a deeper location in the mid to
deep dermis, have a lobular growth pattern, but a much more cellular appearance. They are
classically described as having a cannonball or glomeruloid resemblance, features very
different to the changes seen in our cases.1213 Tufted angiomas do not typically show
ulceration, protuberating nodules, and hemorrhagic crusting.

Despite the clinical and pathological differences (Table 3), we believe our cases are in the
spectrum of reactive angiomatosis. We propose the term GVHD-associated angiomatosis
(GVHD-AA) because of the distinct clinical setting: all patients underwent allogeneic
HSCT, developed sclerotic cGVHD, and then developed one or more vascular proliferations
within areas of skin fibrosis. As seen in Table 2, there was a lack of histopathologic
consistency in initially rendered diagnoses, which we believe is due to the absence of
clinical nomenclature and well-described corresponding histopathology. For this reason,
GVHD-AA may allow for more precise clinicopathologic communication and reassurance
of the benign nature of the condition. Deeper biopsies of both protuberant nodules as well as
the surrounding infiltrated skin may be helpful to further characterize the pathologic
findings of this entity.

It is still unclear if GVHD-AA is of lymphatic or vascular endothelial origin. D2-40, a
relatively specific marker for lymphatic differentiation, stained positive in one sample,
although the pattern was superficial and may represent dilated lymphatics in the papillary
dermis. In addition, D2-40 may be positive in angiosarcoma, Kaposi sarcoma, and some
reactive angioendotheliomas.1# Kaposi sarcoma and bacillary angiomatosis may occur in the
immunocompromised setting and should be ruled out when new vascular-appearing lesions
are encountered. Fortunately, Kaposi sarcoma is uncommon in patients status-post HSCT.1®
Nonetheless, as GVHD-AA is confined to sclerotic areas of skin, the presence of vascular
proliferations at sites of non-sclerotic skin should prompt consideration of alternative
diagnoses. Given the risk of poor wound healing, the development of multiple small
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vascular growths typical of GVHD-AA within sclerotic skin may not require a biopsy in the
absence of other signs suspicious for malignancy or infection.

The etiology of GVHD-AA is unknown. Two reports have described eruptive angiomatous
growths during cyclosporine treatment in patients with psoriasis. 617 In this series, only
6/11 cases (55%) were treated with cyclosporine preceding the development of vascular
lesions. Using the Naranjo criteria for drug causality, the score is 0 indicating a low
probability of cyclosporine causality.1® Alternatively, GVHD-AA may represent changes
secondary to long-standing lymphatic obstruction and concomitant fibrosis. The patients in
this series failed an average 4.8 treatments for their sclerotic disease over a median time of
20 months, indicating the presence of severe, recalcitrant skin disease. GVHD-AA may
therefore, be a sequela of longstanding fibrosis and edema. However, similar vascular
proliferations do not appear in the setting of morphea or systemic sclerosis. In contrast to
these fibrosing autoimmune conditions, GVHD may induce a distinct pro-angiogenic state.
Sclerotic cGVHD is associated with focal capillary proliferation resembling a wound
healing response, in contrast to the endothelial ablation that occurs in systemic sclerosis.1®
Elevated levels of vascular endothelial growth factor and p-fibroblastic growth factor have
also been reported in the affected skin of a patient with GVHD-associated eruptive vascular
lesions.# These cytokines may stimulate donor derived CD34+, KDR+ endothelial
progenitors to proliferate. The endothelial progenitor cells are selected for transplantation in
addition to hematopoietic stem cells due to expression of CD34 in addition to the common
locations in the peripheral blood and bone marrow.20 Interestingly, these endothelial cells
are increasingly donor derived as the time from transplant increases.21:22 This endothelial
chimerism may be a critical component of the disease. The combination of long-standing
fibrosis and edema, in the setting of donor derived endothelial cells may provide a
permissive environment for the development of GVHD-AA.

Radiation may be another confounder in the development of GVHD-AA. Exposure to total
body irradiation (TBI) at the time of conditioning is a known risk factor for aGVHD and
sclerotic cGVHD.2324 Radiation contributes to cutaneous vascular proliferations in other
settings, for example, patients who undergo mastectomy followed by radiation are at risk of
developing atypical vascular lesions (AVLs), typically 3 years after their radiation
therapy.2® These AVLs may be difficult to differentiate from low-grade angiosarcomas2®
and some authors believe AVLs to be precursors to angiosarcomas.2> However, our cases
lack the cytologic atypia which is a key distinguishing feature of AVLs.27:28

Data on the management of GVHD-AA is limited, and few treatments have been successful.
Thalidomide, despite its anti-angiogenic properties, was ineffective in three previously
reported patients.#>8 External-beam radiation therapy provided temporary benefit in one
previous patient.® Radiation therapy may be challenging for patients with extensive disease,
and may predispose to non-healing wounds when used on the lower extremity.29 We noted
success in one patient using shave biopsy with electrocautery to the base. However, this
modality was generally not successful in previous reports,®8 and is poorly suited to
multifocal disease. Some success was noted with sirolimus and propranolol in combination.
Sirolimus may improve GVVHD-associated fibrosis and have an anti-angiogenic effect, but it
may worsen edema and impact wound healing. Our patient experienced numerous
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ulcerations over her lower extremity at locations of previous GVHD-AA tumors during her
treatment. Further studies are needed to determine the role of MTOR and f-adrenergic
inhibition for GVHD-AA.

In conclusion, we believe GVHD-AA is a recognizable clinical and pathological entity
arising in a milieu distinct from other sclerotic skin diseases. Although the pathogenesis
remains uncertain, it may involve increased lymphatic pressure, elevated angiogenic
cytokines, aberrant endothelial damage and repair, in the setting of tissue chimerism.
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Figure 1.
A-H. GVHD-associated angiomatosis spectrum of clinical presentations.
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Figure 2.
A-F. GVHD-associated angiomatosis histopathology. 2A and 2B — Case #2 (40x and 400X).

2C and 2D - Case #3 (100x and 400x). 2E and 2F — Case #4 (20x and 200x)
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Figure 3.
A-C. GVHD-associated angiomatosis, right lower extremity in a 58 year old female and

progressing for 1 year despite therapy with rituximab, extracorporeal photophoresis,
mycophenolate mofetil, and prednisone. 3B. 1 month after initiation of propranolol and
sirolimus. 3C. 2 months after initiation of propranolol and sirolimus.
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