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Urinary Basic Fibroblast
Growth Factor
A Biochemical Marker for Preosseous
Fibroproliferative Lesions in Patients With
Fibrodysplasia OssificansProgressiva
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Karen Keought; l~ileen Shore,PhD*,:t; Francis Gannon,MD*'§;
David Glaser,MD*; j~avid Rocke,PhDI/;Michael Zasloff,MD, PhD*':t;
and Judah Folkman, MDt

Angiogenesisis a prominent histopathologic feature of preosseousfibroprolifel~ative lesions in
patientswho have fibrodysplasi:il ossificans progressiva.Basic fibroblast growtl11factor is an extremely potent in vivo stimulator of angiogenesis,
and has beenimplicated in the growth of solid tumors. An enzyme linked immull1osorbant assay

icans progressiva(no significant difference), and
8793 pg/g of creatinine in patients with active fi.
brodysplasia ossificansprog~essiva.Female subjects, both normal and with fibrodysplasia ossifi.
cans progressiva, had highelr levels of urinary
basic fibroblast growth factor than did male subjects. There was no correlation of urinary basic
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progressiva are histologically
indistinguishable from the fibroproliferative
lesions of
aggressive
fibromastosis.22
The
authors
therefore examined whether bFGF also was
implicated
in the preosseous lesions of fibrodysplasia
ossificans progressiva.
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Sixty-seven patients with fibrodysplasia
cans progressiva were seen in the off site
brodysplasia ossificans progressiva clinic of
University of Pennsylvania Medical Center between October 1995and March 1997.
40 females and 27 males ranging in age
J

ossificans progressiva was confirmed in all
tients on the basis of congenital
the great toes, and progressive postnatal
topic ossification in characteristic temporal
anatomic patterns.
(25 females; ,

Fig 1. A medium power photomicrograph of an
early fibroproliferative lesion in a patient with fibrodysplasia ossificans progressiva. There are
numerous small vessels (arrows) supported by
a characteristic
fibroproliferative
stroma. No
bone or cartilage is present. (Stain, hematoxylin
and eosin; original magnification, x250).

70 years served as control subjects.
Patients were evaluated and categorized
having active flareups of fibrodysplasia cans progressiva if they were experiencing
symptoms and signs of acute soft tissue swelling
secondaryto the presence of a soft tissue tumor.
Patients were categorized as having inactive disease if they had not experienced any symptoms
or signs of an acute flareup of fibrodysplasia ossificans progressiva during the 3 months before
evaluation.
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data suggest, therefore, that urinary bFGF
may be a biochemical marker for preosseous
fibroproliferative tumors in patients who
have fibrodysplasia ossificans progressiva.
Despite these interesting findings, some
precautionsare necessary.First, althoughmedian levels of urinarybFPF.weresignificantly
different betweenihose-panehtS
with and without active fibroproliferative lesions,there was
a wide range of values within each group and
much overlap betweengroups (Fig 2). Such
findings may limit the clinical useof individual
bFGF levels in assessingdiseaseactivity. Second, although the sample size was small and
cross sectional, it representedapproximately
1/3 of all patientscurrently identified with fibrodysplasia ossificans progressiva worldwide. In all, the authorsthink that the findings
of this study are representativeof the disease
activity that may be seenat any time in the fibrodysplasia ossificans progressiva community. However, further long term longitudinal
studies are necessaryto establishthe general
applicability of thesefindings to the molecular
pathophysiology of fibrodysplasia ossificans
progressiva,and to the potential use in monitoring diseaseactivity in individual patients.
To date,numerousangiogenicfactors have
beenidentified and include aFGF,bFGF,IL 8,
angiogenin, TGF a, TGF 13,TNF a, prosta-

Fig 2. Logarithmic scale of bFGF
levels in normal controls and in
patients with fibrodysplasia ossificans progressiva. Transverse bar
in each column denotes median
bFGF level.

gandins, and VEGF. 7.9.10.12.13.17.32
The cells producing bFGF during flareups of fibrodysplasia
ossificans progressiva could be plausibly lesional fibroblasts or lesional endothelial cells
but the source of the secreted bFGF is unknown at present. Inflammatory
cells such as

Fig
sia
Lyr!
thr(1

ttlonocytes ~s~ are known
ducers of bFGF and may be involved
disease process.6
Basic fibroblast growth factor, BMP, and
TGF ~ are thought to be involved in the early
pathophysiology
of fibrodysplasia
ossificans
progressiva.6.23.33 These factors plausibly contribute to a cascade of molecular events that

lev

inhibit myogenesis and promote osteogenesis,
leading to the transdifferentiation
of muscle to
bone (Fig 3).3.6.8.11.24.26.39.42
Although the exact
relationship between BMP 4 and bFGF signaling remains unknown, recent studies have
shown that BMP 4 and bFGF signal through a

Sla

Ras/Rafl AP I pathway, even though their signals are transduced by totally different families of transmembrane receptors.41
Despite the attention that has been focu:;td
on bFGF as an angiogenic factor, it cannot
fully explain the profound edema that accompanies the preosseous lesions of fibrodysplasia ossificans progressiva. Vascular endothelial growth factor is also a potent angiogenic
factor that has unique, profound, and immedi-
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datapresentedin the study suggestthat a therapeutic approachbased on inhibiting the biologic activity of angiogenicpeptidesmay be a
rational approachto consider in treating the
early fibroproliferative lesions of fibrodysplasia ossificansprogressiva.
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