Fibroblast Growth Factor-2 Stimulates Periodontal Tissue Regeneration
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Background

Recent progress in periodontal biology has demonstrated
that undifferentiated somatic tissue stem cells and progenitor
cells exist within the periodontal ligament.! Accordingly,
improving or enhancing the biologic potential of these cells
can facilitate more effective periodontal tissue regeneration.
We have been working on establishing new treatments to
accelerate the regeneration of periodontal tissue by topical
application of the human recombinant fibroblast growth
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factor-2 (FGF-2).25 Recently, randomized controlled Phase
2 multicenter clinical trials were conducted in Japan to
evaluate the safety and efficacy of the FGF-2 drug for use in
periodontal tissue regeneration.®” To improve the operabil-
ity of drug administration to the alveolar bone defect, we
mixed freeze-dried recombinant human FGF-2 with 3%
hydroxypropylcellulose (HPC), a colorless and viscid vehicle
solution, and prepared the gel-like investigational drug.
Periodontitis patients with 2- or 3-walled vertical bone
defects 23 mm from the top of the remaining alveolar
bone crest were registered. The primary outcome was the
percentage of increase in alveolar bone height at the bone
defect, to which the investigational drug was applied. The
exploratory Phase 2A clinical trial, which involved 13
dental hospitals and 74 patients, revealed that 0.3% FGF-2
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significantly improved the percentage of increase in alveolar
bone height compared to the vehicle alone, with an =2 mm
clinical attachment level (CAL) regained.t Based on these
results, a randomized, double-masked, placebo-controlled
Phase 2B clinical trial involving 24 dental hospitals was
designed and conducted on 253 periodontitis patients.” In
this clinical trial, 200 pL of the investigational drug
containing 0%, 0.2%, 0.3%, or 0.4% FGF-2 was
administered to the bony defects. Each dose of FGF-2
showed a significant increase in the percentage of increase
in alveolar bone height at 36 weeks after administration,
and the percentage peaked (50.6%) in the 0.3% FGF-2
group. The CAL regained in each group was >2 mm, and
no significant difference was observed between the groups.
Furthermore, no serious adverse effects attributable to the
FGF-2 drug were identified in either clinical trial.

In this case report, we present two cases in which 0.3%
FGF-2 was administered to the vertical bone defects. The
concentration of FGF-2 was revealed when the clinical trial
was completed and the mask was removed.

Clinical Presentation, Management, and
Outcomes

Case 1

The patient was a systemically healthy, 24-year-old male.
After the initial preparation, a 7-mm periodontal pocket

FIGURE 1a Case 1. Standardized dental radiograph before administration.
1b 36 weeks after administration of 0.3% FGF-2.
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Occlusal View Sagittal View . ‘ ,
FIGURE 2a Case 1. Image during surgery. 2b lllustration of the size and FIGURE 3a Case 1. Preoperative image of the site. 3b Postoperative
shape of the 3-walled bone defect. image of the FGF-2-treated site.
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remained at the mesio-buccal site of the lower left first
molar. The tooth mobility was 0, and the width of the kerati-
nized gingiva was 5 mm. The standardized dental radio-
graph taken before the surgery shows the vertical bony
defect at the mesial site of the tooth (Fig. 1). Because this pa-
tient provided written informed consent for this clinical
trial, we conducted a flap operation at this site in accordance
with the modified Widman procedure.? All granulation tis-
sues associated with the bone defect were removed, and soft
and hard deposits on the root surface were also removed to
ensure thorough degranulation and root planing. Before ap-
plication of 200 pL of the investigational drug (0.3 % FGF-2
plus 3% HPC), the sutures were prepared. They were then
closed after the application of the drug to the bone defect.
No specific root conditioning was performed. Figure 2 illus-
trates the size and shape of the 3-walled bone defect that was
confirmed during the surgery. Figure 3 shows the images of
the test site before administration and again 36 weeks after
administration. At 36 weeks after administration, the prob-
ing depth of the test site was 3 mm, and the CAL regained
was 4 mm. The geometric standardized radiography used
photograph indicators. The tooth axis height at the baseline
between the remaining alveolar bone crest and the bottom of

L8mm W 3mm D:7mm

Occlusal View Sagittal View

FIGURE Ba Case 2. Image during surgery. 8b lllustration of the size and
shape of the 2-walled bone defect.

FIGURE 4a Case 2. Standardized dental radiograph before administration. FIGURE 6a Case 2. Preoperative image of the site. 6b Postoperative
4h 36 weeks after administration of 0.3% FGF-2. image of the FGF-2-treated site.
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the bone defect was regarded as 100%. Five doctors (Toshi
Furuuchi, Dai Onodera, Naoyuki Kurihara, Yoichi Shimeno,
and Tkuho Kojma, Tohoku University Dental Hospital, Sen-
dai, Japan) specializing in dental radiology independently
measured the percentage of increase in alveolar bone height
using the methods described previously.&” The median of
the five measurements taken from the same image was then
selected. The standardized dental radiograph shows the in-
crease in bone mineral content at the test site (Fig. 1); the rate
of increase in alveolar bone height was 59.7%.

Case 2

The patient was a systemically healthy, 54-year-old female.
After the initial preparation, a 9-mm periodontal pocket re-
mained at the mesio-lingual site of the lower left first molar.
The tooth mobility was 0, and the width of the keratinized
gingiva was 5 mm. The standardized dental radiograph taken
before the surgery shows the vertical bone defect at the mesial
site (Fig. 4). Because this patient also provided written in-
formed consent for this clinical trial, we conducted the same
surgical procedure at this site, and the investigational drug
(0.3% FGEF-2 plus 3% HPC) was administered to the bone
defect. Figure 5 illustrates the size and shape of the 2-walled
bone defect that was confirmed during the surgery. Figure 6

Summary

shows the images of the test site before administration and
36 weeks after administration. At 36 weeks after administra-
tion, the probing depth of the test site was 3 mm, and the CAL
regained was 5 mm. The standardized dental radiograph
shows the increase in bone mineral content at the test site
(Fig. 4); the rate of increase in alveolar bone height was 101%.

Discussion

The results of these clinical trials strongly suggest that top-
ical application of FGF-2 can be efficacious in alveolar
bone height at 2- or 3-walled bone defects and moderate
intraosseous bone defects. HPC is merely a vehicle and does
not function as an osteoconductive material or space
maker. Thus, it is essential in the future to introduce the
concept of a “scaffold” into the carrier of the FGF-2 drug
to treat severe bony defects or horizontal bone destruction
with FGF-2. Interestingly, a recent study using a beagle dog
1-wall defect model indicated the efficacy of concomitant
use of FGF-2 and P-tricalcium phosphate for periodontal
regeneration after severe destruction.” Development of
an FGF-2 drug carrier that could provide a formable and
osteoconductive scaffold for undifferentiated progenitor
cells in the near future would dramatically promote the ap-
plication of the FGF-2 drug. &
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Abstract : Basic fibroblast growth factor (FGF-2) is one of the major candidates as a periodontal tissue
regenerating agent. A series of animal studies and clinical trials have demonstrated its efficacy and safety. In the
present study, we surveyed the eight-year periodontal treatment and symptom records of 79 patients who had
been administered investigational drugs containing 0% (placebo; vehicle alone), 0.03%, 0.1% or 0.3% human
recombinant FGF-2 (Code No. KCB-1D) in the exploratory phase II clinical trial, to evaluate the long-term
benefits of regenerative therapy using FGF-2. The treatments and symptoms caused by progression of local
periodontitis and those not related to periodontitis were categorized as “events” or “censored”, respectively. The
number of events was 14, and survival analysis (generalized Wilcoxon test) revealed that 0.3% FGF-2
significantly prolonged the time to “event” as compared with vehicle alone (p=0.0345). In this study, no safety
problem was observed

Nihon Shishubyo Gakkai Kaishi (J Jpn Soc Periodontol) 54(1) : @® - @@, 2012.

Key words : regenerative therapy, basic fibroblast growth factor, long-term follow up, retrospective study,

survival analysis
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