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OBJECTIVE: Pirfenidone (Deskar, Marnac Inc., Dallas, TX),
5-methyl-1-phenyl-2-(1H)-pyridone, is a broad-spectrum,
noncytotoxic, oral antifibrotic agent that is reported to in-
hibit or block the action of cytokine growth factors: trans-
forming growth factor B1, platelet-derived growth factor,
epidermal growth factor, and fibroblast growth factor, and to
prevent formation of new fibrotic lesions.

METHODS: We enrolled 10 women and four men with ex-
tensive familial adenomatous polyposis (FAP)-associated
desmoid diseasein a2-yr open-label treatment trial with oral
pirfenidone. Imaging of desmoidswas conducted at baseline
and 6, 12, and 24 months.

RESULTS: No drug toxicity or drug intolerance was encoun-
tered. Seven patients dropped out (three because of progres-
sive disease), and seven continued for at least 18 months. Of
those that continued, two had partial but significant reduc-
tion in the size of al desmoids beginning in the first 6
months of treatment, and two others experienced relief of
symptoms without change in desmoid size. Three patients
experienced no change in tumor size or symptoms.

CONCLUSION: Pirfenidone is well tolerated by patients with
FAP-associated desmoid tumors. Some patients with FAP/
desmoid tumors treated with pirfenidone had regression of
tumors, some had progression, and some had no response.
Patients with rapidly growing tumors did not respond to
pirfenidone. A placebo-controlled trial is needed to deter-
mine whether there is a subset of patients for whom pir-
fenidone may result in partial shrinkage of desmoid tumors,
because the natural history of desmoid tumors is not pre-
dictable or understood. (Am J Gastroenterol 2003;98:
1868—1874. © 2003 by Am. Coll. of Gastroenterology)

INTRODUCTION

Desmoid tumors are locally aggressive but histologically
benign monoclonal neoplasms composed of proliferating
differentiated fibroblastic cells with ill-defined cytoplasmic

borders, delicately staining nucleoli, and rare mitoses. Des-
moids that are not related to underlying familial adenoma-
tous polyposis (FAP) are very rare, estimated to occur in
two to five persons per million per year (1, 2). However,
desmoid tumors occur in at least 10-17% of individuals
with FAP, giving a comparative risk of 852 relative to the
general population.

Gurbaz et al. (3) reported on a series of 825 FAP patients
from 161 kindreds. In this group, 30% of kindreds had at
least one family member with adesmoid tumor. The female:
male ratio was 1.4. Desmoid risk in FAP family members of
a desmoid patient was 25% in first-degree relatives com-
pared with 8% in third-degree relatives. Lofti et al. (4)
reported that 24 of 183 FAP patients had mesenteric fibro-
matosis (another term for desmoid), with a femalemale
ratio of 2.5 and with median age of 31 yr in women and 37
yr in men. Twenty-five percent of the fibromatosis group
had extraabdominal desmoids, aswell as mesenteric lesions.

The diagnosis of a desmoid tumor is often made on
clinical grounds, based on history of FAP and history of
preceding trauma (e.g., surgical incision); tumors often de-
velop at such trauma sites. CT may be useful in defining the
extent of deep tumors, but desmoid CT appearance is het-
erogeneous with respect to density, definition, and changein
size, not only between different patients but also in patients
with more than one lesion; thus, measuring tumors is im-
precise (5). Magnetic resonance imaging (MRI) is being
used increasingly in FAP, but no studies comparing CT with
MRI have been reported. Fine needle aspiration of desmoids
is often not helpful because of lack of cellularity. Definitive
diagnosis, if intraoperative appearance is ambiguous, re-
quires incisional biopsy, which is often avoided because of
concern that a surgical incision will incite additional tumor
growth. These properties of desmoid tumors have made
research on desmoid tumors extremely challenging.

Treatment for desmoids (reviewed below) has not been
systematically studied, and no treatment has been consis-
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Table 1. Experimental Studies Reporting Antifibrotic Properties of
Pirfenidone

Anima Models Target Reference

Hamster Bleomycin-induced pulmonary 30-35
fibrosis

Rat Chemically induced sclerosing 36
peritonitis

Hamster Asbestos-induced lung fibrosis 9

Mice Cyclophosphamide-induced 37
pulmonary fibrosis

Nude mice Human keloid xenograft 38

Rat Experimentally induced 3943
glomerulosclerosis

Dog Idiopathic pulmonary fibrosis 44, 45

Human Pulmonary fibrosis 46

Human Sclerosing peritonitis 47

Human Keloids 48

tently effective; the best treatment for desmoid tumors re-
mains undefined.

Pirfenidone (Deskar), 5-methyl-1-phenyl-2-(1H)-pyri-
done, is alow molecular weight synthetic, nonpeptide, non-
cytotoxic oral antifibrotic agent. It is reported to inhibit the
action of cytokine growth factors: transforming growth fac-
tor B1, platelet-derived growth factor, epidermal growth
factor, and fibroblast growth factor (6—8). In vivo animal
fibrosis models and in vitro and in vivo human fibroblast/
other mesenchymal cell culture data suggest pirfenidone
may be auseful pharmacologic agent for treatment of a host
of disorders resulting from fibrosis (Table 1). These studies
have repeatedly demonstrated that pirfenidone (1) inhibits
excessive proliferation of human mesenchymal cells and (2)
inhibits excessive biosynthesis of collagen matrix by these
mesenchymal cells (6—9). Because of the reported proper-
ties of pirfenidone, we considered it a good candidate drug
for a treatment trial of desmoid tumorsin FAP.

MATERIALS AND METHODS

Patients with known FAP-associated desmoid disease were
referred to the principal investigator, who conducted a com-
plete history and physical examination and obtained base-
line laboratory values (including complete blood cell counts,
general chemistry studies, and urinalysis), which were re-
peated at 6 wk, 12 wk, and every 12 wk throughout the
study. Baseline imaging of the desmoid tumors by CT was
obtained before starting treatment, and at 6, 12, and 24
months. We enrolled 14 adults with extensive desmoid
disease in a 2-yr, open-label treatment trial with oral pir-
fenidone 800 mg t.i.d. (Table 2). We included all adult
patients who presented for treatment, who had bi-dimen-
sionally measurable disease, were able to take oral medi-
cine, were willing to stop their current desmoid treatment,
and could give informed consent. This included 10 women
and four men, with mean ages of 32 (range: 20—49) and 41
(range: 21-61) yr, respectively. Nine subjects had prior
treatment with tamoxifen, eight with sulindac, two with
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maximal radiation, and one had prior cytotoxic chemother-
apy. Imaging of desmoid tumors by CT was conducted at
baseline, 6, 12, and 24 months, and the sizes of the desmoid
tumor(s) were compared by conducting bi-dimensional
measurements of the tumors.

RESULTS

No drug toxicity or drug intolerance was encountered.
Seven patients dropped out either because of obvious pro-
gressive disease and a desire for more aggressive treatment
or because they lost interest in continuing when the first
follow-up visit showed no improvement, and one patient
simply changed her mind about being in the trial 1 month
after beginning. No patient had to discontinue because of
drug intolerance or laboratory toxicity. Most patients took
their medication with food to prevent nausea, and despite
the preexisting Gl disorders in most study participants,
pirfenidone was tolerated by al.

Seven participants continued for at least 18 months. Of
those that continued, two had partial but significant reduc-
tion, which began within the first 6 months of treatment, in
the size of al desmoids. Figure 1 shows the desmoid tumors
of patient 8 before and after treatment. Her largest tumor
(Fig. 1A) measured 15 X 6 cm before treatment and was 7
X 3 cm (Fig. 1B) after treatment. Her second tumor (Fig.
2A) was 6 X 6 cm before treatment and not detectable after
treatment (Fig. 2B). For patient 13, her largest tumor was
9.0 X 6.5 cm before treatment (Fig. 3A) and 7.4 X 3 cm
after treatment (Fig. 3B), whereas her second tumor was 8.0
X 7.0 cm before (Fig. 4A) and 8.1 X 2.0 cm after treatment
(Fig. 4B).

Two other patients experienced significant relief of symp-
toms without any appreciable size reduction in their tumors,
including a 61-yr-old man with a large gluteal/posterior
thigh and calf desmoid. Before treatment, he was not able to
sit for more than an hour because of pain and numbness in
his leg. Within days of starting pirfenidone, he reported
relief of pain and return of feeling in his affected leg, such
that he could drive for hours without stopping and could
return to playing golf. He also thought his desmoid felt
softer in consistency, though we could not confirm this by
objective measures. This symptom relief persisted for the
entire 2 yr of his treatment. A second patient with no
apparent size change in her mesenteric desmoid had nearly
weekly partial bowel obstructions before treatment, mani-
festing as abdominal pain and vomiting, requiring narcotics
and a liquid diet. Approximately 5 months after starting
pirfenidone, she stopped having these attacks, and this
lasted for approximately 1 yr, at which time she began to
have unrelated problems with her urinary stent (infections
and fevers) and consequently was quite ill, though not with
her original desmoid symptoms. Three patients had no
change in tumor size or symptoms. However, one of these
with no apparent radiographic desmoid size change sponta-
neously passed her ureteral stent and did not require re-
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Table 2. Summary of Patient Demographics and Treatment Outcomes
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Age at Ageat Agea Months
enroll- colec- First Prior Taking
Pa  ment tomy Desmoid Location of Desmoid Pirfeni- APC Gene
tient  (yr) M/F  (yr) (yr) Desmoid(s) Treatment done Abnormality Pirfenidone Response
1 26 F 23 24 Intraabdominal, Tam, sul 3 Tumor growth rapid and
pelvic steady. Proceeded to
cytotoxic
chemotherapy
2 31 F 26 Intraabdominal Tam, sul 3 No change. Proceeded to
chemotherapy
3 20 F  Not yet 15 Abdominal wall  Surg 1 Dropped out of trial
and breast before evaluation
4 30 F 22 25 Intragbdominal  Surg, tam, sul, 6 Some tumors grew; some
maximal shrunk; some no
radiation change
5 61 M 40 45 Gluteal, posterior Tam 24 No change in size;
thigh symptoms markedly
improved
6 29 F 27 27 Intragbdominal  Sul 18  Truncation seg 3, No change by CT;
codon 1450 ureteral stent no longer
needed
7 21 M 18 18 Intragdbdominal  None 18 No change
8 32 F 28 29 Pelvic Surg, tam, tor, sul 24 Truncation seg 2, All tumors smaller (see
codon 1064 Fig. 1)
9 49 M NA* 44 Neck and Maximal radiation 6  Truncation codon Discontinued trial for
shoulder 1526, Alu | more aggressive
insertion therapy
10 43 F 32 38 Multiple extra=  Multiple surg 6  Truncation codon One tumor grew, one
abdominal 1532 shrunk, others
unchanged
11 34 M 32 33 L ower Sul 3 Truncation seg 3, Proceeded to cytotoxic
abdominal codon 1575 therapy
wall
12 24 F 19 20 Intragbdominal  Sul 24 No change
13 49 F 42 42 I ntraabdominal Sul, tam, surg 24 Truncation seg 3, Both masses
and abdominal codon 1472 progressively smaller
wall (see Fig. 2)
14 40 F 27 27 I ntraabdominal Tam, tor, surg, 24 Truncation seg 1, Symptomatic
methotrexate + codon 267 improvement but
vinblastine; tumors same; see text

doxorubicin +

other

M = made;, F = female; Tam = tamoxifen; Sul = sulindac; Tor = toremifene; Surg = surgical excision, partial or complete attempted.

* Familial desmoid disease, family reported by Halling et al (1999).

stenting. Demographics of all 14 enrollees and their re-
sponses to pirfenidone treatment are detailed in Table 2.

Genotyping was performed on all study participants. Re-
sults are listed in Table 2 and seem fairly typica of adeno-
matous polyposis coli (APC) mutations in polyposis in
general. Of note, the patients with the size change in tumors
did not have similar locations of their mutations.

DISCUSSION

In recent years, scientists have begun to study the molecular
biology of desmoid tumors both in FAP and in non-FAP
patients, but much remains poorly understood. FAP is
caused by mutations in the APC tumor suppressor gene on
chromosome 5g21. Desmoids in FAP have been shown to
have both somatic and germline APC mutations in FAP,

consistent with APC being involved with the pathogenesis
of desmoids (10, 11), and mutation analysis indicates some
genotype—phenotype correlations, with 3' APC mutations
being strongly associated with development of desmoids
(12, 13). Desmoids contain elevated B-catenin protein levels
(14). Unlike most preneoplastic and neoplastic lesions, des-
moids have no detectable telomerase activity (15). Hoos et
al. (16) reported on 24 desmoid tumors that were analyzed
for immunohistochemical expression of Ki-67, Bcl-2, reti-
noblastoma gene product, and p53: Desmoid tumors had a
norma phenotype for all these markers. Mills et al. (17)
used immunohistochemistry to demonstrate localized in-
creased expression of cytokines in aggressive fibromatosis,
including epidermal growth factor, transforming growth
factor B, tumor necrosis factor «, vascular endothelial
growth factor, and interleukin-1-8 but no increase in plate-
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Figure 1. Patient 8 with tumor before (A) and after (B) treatment.
We selected the CT level showing maximal tumor size, which for
this tumor appeared to be at a different level than the pretreatment
level.

let-derived growth factor. Of 24 desmoid tumors studied by
Serpell et al. (18), all were estrogen- and progesterone-
receptor negative. Most were proliferating cell nuclear an-
tigen positive. Dubus et al. (19) reported that immunohis-
tochemical staining with anti-TrkC antibody was positive in
a desmoid tumor, but a Tel-TrkC fusion transcript was not
present, as is often seen in congenital fibrosarcomas. These
studies are beginning to shed light on the biology of des-
moid tumors and may help define categories of medications
most likely to be effective in treatment of desmoid tumors.

Wide local excisions, if feasible, may offer the best
chance for cure of desmoids, but recurrence is common
(approximately 40%) even after apparently compl ete resec-
tion (20). Rodriguez-Bigas et al. (21) reported on 21 patients
with surgical procedures related to desmoid tumors. Major
morbidity after palliative or curative surgery was 47%. They
concluded that “unresectability and recurrence are more
common than cure” and that “palliative and curative resec-
tions have a high morbidity.” Because long-term survival is
possible with unresected desmoids, authors in this field
often recommend operative management only to address
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Figure 2. Patient 8 with second tumor before (A) and after (B)
treatment.

functional problems caused by desmoids (21, 22). Recently,
Chatzipetrou et al. (23) reported the outcome of intestinal
transplantation for FAP-associated mesenteric desmoid tu-
mors in nine patients, seven of whom were alive at 11-53
months after transplantation.

Literature on radiation therapy in desmoids was reviewed
in 1996 by Anthony et al. (24). Forty-six patients, reported
in four articles, were identified. The largest group reported
a77% local control rate with adjuvant radiation therapy. No
control group with operation alone was used. Reported
complications associated with use of radiation therapy in-
clude soft tissue fibrosis with limited joint mobility, soft
tissue necrosis, skin ulcerations, bowel obstruction, and
intestinal fistulas. Looking again at the literature, Nuyttens
et al. (25) compared patients with surgery alone, surgery
with radiotherapy, and radiotherapy alone, and concluded
that the best local tumor control was achieved by radiother-
apy alone or a combination of radiotherapy with surgery,
even in cases with free surgical margins.

A variety of pharmacologic agents have been used to treat
desmoids in FAP: cytotoxic agents, cyclic adenosine mono-
phosphate modulators (theophylline, chlorothiazide, ascor-
bic acid, testolactone), cyclooxygenase inhibitors (especial-
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Figure 3. Patient 13 with first tumor before (A) and after (B)
treatment.

ly sulindec), interferon «, and antihormona agents
(tamoxifen, toremifene) (26, 27). Each has had reported
successes in uncontrolled studies. Overal, it appears that
noncytotoxic therapy is generally ineffective in progressive
desmoid disease, whereas some response to cytotoxic che-
motherapy has been seen in the majority of cases with
progressive disease (28, 29).

We took a candidate drug approach in selecting pirfeni-
done (because an animal model of desmoid tumor was not
developed until after the study began), based on pirfeni-
done’ s reported in vitro antifibrotic properties and on results
of treatment in laboratory animals with avariety of fibrosing
disorders, which showed promising results. We gained some
knowledge from this small trial. First, the agent used, pir-
fenidone, seems to be well tolerated, even in individuals
with preexisting altered Gl function and anatomy. In addi-
tion, no drug-related biochemical toxicity was encountered.

Second, we were readily able to enroll our maximum
number of eligible patients and had to turn away an even
greater number of additional patients, indicating the level of
interest and need for research in this area. Thus, despite the
rarity of FAP-associated desmoid tumors in the genera
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Figure 4. Patient 13 with second tumor before (A) and after (B)
treatment.

population, we believe a larger multicenter clinical trial
would be feasible.

Third, interpretation of any future clinical trials of treat-
ment of desmoid tumors will be greatly enhanced by having
an untreated/placebo control group. Although we had two
patients with significant tumor shrinkage and two more with
marked reduction in clinical symptoms, we are not able to
conclude that these effects are attributable to pirfenidone
and not just the natural history of desmoid tumors. We knew
of this potentia study limitation at the outset; however, it
seemed important to determine whether there were suffi-
cient numbers of patients interested in clinical trials of
desmoid tumors to conduct a study, and it seemed reason-
able to determine whether there were any potential respond-
ers at all in aphase |l trial of pirfenidone before trying to
conduct alarge, placebo-controlled trial. We are sufficiently
encouraged by having two people with tumor shrinkage and
two more with symptom relief in this small study to begin
planning a larger controlled trial of pirfenidone in the treat-
ment of FAP-associated desmoid tumors.

Our experience with pirfenidone needs to be compared
with what might have been expected in a patient population
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such as thisiif left untreated. How often do desmoid tumors
regress spontaneously? The answer is not known. Among
clinicians caring for patients with desmoid tumors, there are
anecdotal reports of tumor regression related in time to
virtually al of the treatments listed above and of spontane-
ous regression as well. Unfortunately the frequency of tu-
mor regression among patients with desmoid tumors has
never been determined. We reviewed the Mayo Clinic med-
ical records of 75 patients who were seen for FAP-associ-
ated desmoid tumors at Mayo Clinic Rochester between
1975 and 1999. In this clinic-based population, we identified
only one patient who had an apparent spontaneous regres-
sion of a desmoid tumor, and that was in an FAP patient
with an intraabdominal tumor (unpublished observations).
Although this was a retrospective review, and not al pa
tients had serial scans, it is our impression that regression of
desmoid tumorsis not a common event, and to observe two
of seven patients on pirfenidone having regression of large
tumors within 1 yr is intriguing.

We were surprised by the improvement in clinical symp-
toms experienced by two of the patients, as described above.
Although we cannot rule out possible placebo effects, im-
provement in the male patient occurred so soon &fter treat-
ment initiation that we postulate that alteration of cytokines
by pirfenidone, rather than tumor size, may have mediated
a decrease in his symptoms. With the female patient, her
improvement happened after several months of treatment,
and it may be possible that she had some change in tumor
size that was not radiographically evident. Future studies
with pirfenidone need to prospectively look at quality of
life.

In conclusion, pirfenidone is well tolerated by patients
with FAP-associated desmoid tumors. Some patients with
FAP/desmoid tumors treated with pirfenidone had regres-
sion of tumors, some had progression, and some had no
response. Patients with rapidly growing tumors did not
respond to pirfenidone. Two patients had symptom relief
without tumor shrinkage, suggesting a potential quality-of-
life effect unrelated to tumor size aone. A placebo-con-
trolled trial is necessary to determine whether there is a
subset of patients for whom pirfenidone may result in partial
shrinkage of desmoid tumors, given that the natura history
of desmoid tumors is not predictable or understood.
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