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Background: Connective tissue growth factor (CTGF) is a matricellular protein 
that plays a key role in wound healing and scar formation. Inhibition of CTGF by 
a specific antisense oligonucleotide significantly reduced scarring and fibrosis in 
animal models. This study examined whether an antisense oligonucleotide that 
inhibits human CTGF expression could reduce the severity of hypertrophic scar 
formation in patients following surgical revision of preexisting breast scars.
Methods: This study was a 24-week multicenter, randomized, double-blind, within-
subject, placebo-controlled phase 2b study evaluating the efficacy and safety of PF-
06473871 in 2 regimens of either 3 or 4 intradermal injections (postsurgery weeks 2, 
5, 8, and 11) of 5 mg/cm adjacent to the new surgical incision. One hundred subjects 
with bilateral hypertrophic scars resulting from prior breast surgery were randomized. 
Efficacy was determined by the Patient and Observer Scar Assessment Scale (POSAS).
Results: The Physician/Observer POSAS overall opinion score at (week 24) for the 
4-injection regimen demonstrated a statistically significant (P = 0.022) treatment 
difference from placebo of 0.68, and the treatment difference for the 3-injection 
regimen was nonsignificant (P = 0.4). Physician evaluation of scar severity at (week 
24) with the photo-guide in the 4-injection regimen had a significant reduction 
(point estimate of treatment difference of 0.43 favoring PF-06473871). The surgi-
cal effect was approximately 2.0 at week 24 and was nearly 3 times greater than the 
treatment effect. Patient evaluations using the POSAS and photo-guide were not 
significantly improved with either dose regimen. PF-06473871 was generally well 
tolerated systemically and locally.
Conclusion: The 4-dose regimen of PF-06473871 provided statistically significant 
improvement, inhibiting severity of hypertrophic scar formation based on physi-
cian assessment. However, the effect of revision surgery alone is significant and 
may dominate the treatment effect of PF-06473871. (Plast Reconstr Surg Glob Open 
2018;6:e1861; doi: 10.1097/GOX.0000000000001861; Published online 6 September 2018.)
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INTRODUCTION
There is a need for improved therapies to reduce the 

40–70% incidence of hypertrophic scaring that follows 
surgery.1 Excessive scarring can have unpleasant physical 
and social consequences. Symptoms include itching, stiff-
ness, scar contractures, tenderness, and pain. The psycho-
social effects include diminished self-esteem, disruption 
of daily activities, anxiety, and depression.2 Current and 
emerging therapies have limited efficacy.1,2

Connective tissue growth factor (CTGF) is a matricellu-
lar protein known to regulate cell proliferation, migration, 
differentiation, angiogenesis, extracellular matrix produc-
tion, and adhesion.3,4 Over-expression of CTGF has been 
observed in dermal injury and chronic fibrotic disorders af-
fecting the skin.5,6 In vitro and animal studies have demon-
strated that treatment with an antisense oligonucleotide7 or 
small molecule8 targeting CTGF led to reductions in CTGF 
expression and subsequent reductions in scar formation.7

The antisense oligonucleotide, PF-06473871, comprises 
a 20-nucleotide chain containing a phosphorothioate back-
bone and 2’-methoxyethyl modifications of the ribose units 
at the 3’ and 5’ ends, conferring resistance to nucleases and 
providing long residence in tissues. PF-06473871 targets 
CTGF expression and is delivered by intradermal injection 
to a surgical wound. In a small phase 2a trial (EXC-203), PF-
06473871 demonstrated a statistically significant reduction of 
scar severity, as determined by both physicians and patients, 
following breast scar revision surgery of hypertrophic scars.

The current trial was a randomized, double-blind, 
within-subject, placebo-controlled phase 2b study evalu-
ating efficacy and safety of PF-06473871 in patients with 
preexisting hypertrophic scars. The primary objective of 
the study was to evaluate the efficacy of PF-06473871 in 
reducing severity of new scar formation after undergoing 
elective revision of hypertrophic scars.

The study was registered with ClinicalTrial.gov 
(NCT01730339).

PATIENTS AND METHODS

Patient Entry Criteria Inclusion and Exclusion
Female and male patients, 18–55 years of age, who con-

sented to enroll in this study were included. Eligible patients 
had scars from breast surgery, including reduction, augmen-
tation, or mastopexy. Scar age was to be no less than 6 months 
and no later than 15 years from study participation. Scars met 
the following qualifying criteria: (1) preexisting scar from 
prior breast surgery with a severity equivalent to a score of 
3, 4, or 5 using the photo-guide (difference in left and right 
scar severity must have been ≤ 1 on the photo-guide; (2) hy-
pertrophic; both scars must have been elevated above the sur-
rounding skin; (3) a continuous scar length of a minimum of 
4–6 cm, or maximum of 12 cm (two 6-cm sections) was treat-
ed, and the 2 scars must have been separated by at least 3 cm.

Study Design
This 24-week, multicenter, randomized, double-blind, 

within-subject, placebo-controlled phase 2b study evaluating 
the efficacy and safety of PF-06473871 was approved by insti-

tutional review boards at each investigator site. The study was 
conducted in accordance with legal and regulatory require-
ments, and the general principles of the International Ethical 
Guidelines for Biomedical Research Involving Human Pa-
tients Guidelines for Good clinical practice, and the Declara-
tion of Helsinki. Randomization was implemented within 3 
strata: (1) subjects with bilateral scars of equal severity (using 
the physician photo-guide); (2) subjects with bilateral scars of 
unequal severity, with the scar rated as more severe (using the 
physician photo-guide) being on the subject’s left side; and (3) 
subjects with bilateral scars of unequal severity, with the scar 
rated as more severe (using the physician photo-guide) being 
on the subject’s right side. Within each stratum, patients were 
randomized to 1 of 2 treatment groups (PF-06473871 and pla-
cebo: group 1: 4-dose administration and group 2: 3-dose ad-
ministration) and treatments to either left or right scar.

An initial screening period of up to 21 days occurred be-
fore randomization. This was followed by a randomized, dou-
ble-blind treatment period to week 11 and a further 13 week 
evaluation period to week 24. Pharmacokinetic assessments 
of plasma levels of PF-06473871 were conducted at screening, 
week 2 and week 8 (1 predose and one 2 hours ± 1 hour post-
dose). For subjects who discontinued before the end of the 
study, a final follow-up safety and efficacy visit was conducted.

Two weeks after scar revision surgery, PF-06473871 was 
administered to the preidentified 4–6 cm or 12-cm section 
of the revised scars via continuous intradermal injections 
along the perimeter of the newly formed incisions. The 
dose of PF-06473871 used, and dosing frequency was based 
on the parameters employed in the previous pilot study. 
Dosage was 5 mg per linear centimeter (2.5 mg per linear 
centimeter on each side). Each centimeter was injected with 
a volume of 100 µL. Dosing occurred to these predefined 
sections at week 2, 5, 8, and 11 after the surgical incision was 
closed in group 1 and at week 2, 5, and 8 in group 2.

Efficacy and Safety Assessments
The primary efficacy variable was the Physician overall 

opinion item of the POSAS (See figure, Supplemental Digi-
tal Content 1a, http://links.lww.com/PRSGO/A801, which 
displays 10-point scale as assessed at week 249). Secondary 
efficacy endpoints included (1) Physician scar assessment 
using the individual component scores in the POSAS (vascu-
larity, pigmentation, thickness, relief, pliability, and surface 
area) at weeks 8, 11, 18, and 24 and overall opinion item 
at weeks 8, 11, and 18 (Supplemental Digital Content 1b, 
http://links.lww.com/PRSGO/A801); (2) Patient overall 
opinion of the POSAS (10-point scale at weeks 8, 11, 18, and 
24 (See figure, Supplemental Digital Content 1c, http://
links.lww.com/PRSGO/A801, which displays 10-point scale 
at weeks 8, 11, 18, and 24); (3) Physician & Patient photo-
guide10,11 scar assessment (5-point scale, with scores of 3 or 
greater indicative of a hypertrophic scar) at weeks 8, 11, 18, 
and 24 (Supplemental Digital Content 2, http://links.lww.
com/PRSGO/A803); (4) PR-SEQ assessed the symptoms 
and appearance domains at weeks 8 and 24. The PR-SEQ 
includes 30 items across 4 domains (appearance, symp-
toms, bothersomeness, and impacts (Supplemental Digital 
Content 3, http://links.lww.com/PRSGO/A802). Subjects 
completed the full 30-item assessment at baseline and an 

http://links.lww.com/PRSGO/A801
http://links.lww.com/PRSGO/A801
http://links.lww.com/PRSGO/A801
http://links.lww.com/PRSGO/A801
http://links.lww.com/PRSGO/A803
http://links.lww.com/PRSGO/A803
http://links.lww.com/PRSGO/A802
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abbreviated version with only symptoms and appearance 
domains after the start of the study for their treated scars.12

Safety was evaluated at weeks 0, 1, 2, 5, 8, 11, 18, and 24 
for (1) Incidence and severity of adverse events (AEs) that 
included treatment-emergent AEs (TEAEs) of special inter-
est: maculopapular rash, pruritus, bronchospasm, dyspnea, 
cough, fever, diarrhea; (2) Assessment of scars for evalua-
tion of skin reactions and electrocardiograms (at baseline 
and week 24); (3) vital signs and laboratory parameters.

Statistical Analysis
A total sample size of 100 subjects (50 per group) was 

planned to account for a 10% discontinuation rate. This 
sample size provided at least 80% power to detect a treat-
ment difference of 1.5 points with SD of 2 using a paired 
test at a 1-sided 5% significance level.

Primary and secondary analyses were conducted using 
a repeated measure model with a covariate of the presur-
gery scar score, a stratification factor based on physician 
photo-guide, treatment, week and treatment by week inter-
action as fixed effect terms, and an unstructured variance–
covariance matrix to account for the correlation of the data 
from the same patient. The stratification factor was the 
presurgery physician photo-guide scar equality classifica-
tion described earlier. The repeated measurement analysis 
method assumed that all missing data were random. All ef-
ficacy endpoints and treatment differences were computed 
as placebo score minus PF-06473871 score and a positive val-
ue favored PF-06473871. Statistical significance was tested 
at the 1-sided significance level of 5%, without multiplicity 
adjustment. The primary analysis population for safety and 
efficacy is the modified intent-to-treat population (mITT), 
which encompasses all subjects who were randomized and 
received at least 1 dose of study drug.

RESULTS

Subjects
A total of 103 subjects (56 in group 1 and 47 in group 

2) were randomized into the study. One hundred (97%) re-
ceived at least 1 dose of study drug making the mITT popu-
lation for safety and efficacy analysis (Fig. 1). Eight subjects 
(8.0%) (5 in group 1 and 3 in group 2) discontinued early 
from the study. The most common reason for discontinua-
tion was withdrawal of consent by the subject (n = 5), lost to 
follow-up (n = 2), and 1 due to an AE. The majority of sub-
jects received the planned number of dose administrations 
(87.6% in group 1 and 94.5% in group 2) with 2 subjects in 
each group receiving < 3 doses of study drug.

Subject demographics, baseline characteristics includ-
ing presurgery scar severity assessment scores were well 
balanced across the 2 treatment groups (Table 1). Most 
subjects in the combined treatment groups were female 
(97.0%) and of Black, African American or of African 
heritage (66.0%). A majority of patients (59.0) had scars 
resulting from breast reduction surgery with a mean age 
of 3.75 years. All subjects had presurgery scar scores ≥ 3 
indicative of hypertrophic scars.

Efficacy: POSAS
In group 1, the results from the Physician POSAS over-

all opinion score at week 24 (Table  2) demonstrated a 
statistically significant least square (LS) mean treatment 
difference from placebo of 0.68 (P = 0.022). In group 2, the 
results from the Physician POSAS overall opinion score at 
week 24 showed an LS mean treatment difference of 0.24 
(P = 0.4). Similar results were also observed at week 18.

The distribution of within-subject treatment dif-
ferences in Physician POSAS overall opinion scores 

Fig. 1. Trial design and disposition of patients in the study.
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at week 24 are shown for the mITT population in 
Figure 2. A positive difference favored PF-06473871. 
In group 1, 61% subjects had a positive difference 
versus 16% negative treatment difference; in group 
2, 45% positive difference versus 38% negative dif-
ference. Figure  3 shows an illustrative example of 
scar photographs taken at week 24 from a subject 
who received 4 administrations of PF-06473871. 
The figure illustrates the reduction in scar severity 
of the PF-06473871-treated scar compared with pla-
cebo (Figs.  3C, D, respectively), but also illustrates 
the reduction in scar severity resulting from revision 
surgery alone, seen when comparing the baseline 
scar severity with the scar severity following revision 
surgery on the placebo-treated side (Figs. 3B, D, re-
spectively).

The results from the Physician POSAS item scores nu-
merically favored PF-06473871 for all component scores 
(except pigmentation in group 2) and thickness, relief, 
pliability, and surface score strongly correlated strongly (r 
> 0.85) with the Physician POSAS overall opinion score 
(Supplemental Digital Content 4, http://links.lww.com/
PRSGO/A804).

The treatment effect at week 8 and week 11 were 
not statistically different for any efficacy assessment. 
Generally, there was a positive trend in the observed 
treatment difference at these early time points, favor-
ing PF-06473871.

Efficacy: Patient Overall Opinion
The analysis of Patient overall opinion scores showed 

a positive difference in favor of PF-06473871 in group 1 

Table 1.   Patient Demographics and Baseline Characteristics (mITT)

Characteristics

Group 1 PR-06473871/ 
Placebo 4 × 5 mg/cm  

(N = 45)

Group 2 PR-06473871/ 
Placebo 3 × 5 mg/cm  

(N = 55)
Total  

(N = 100)

Sex female, n (%) 44 (97.8) 53 (96.4) 97 (97.0)
Mean age (y) 38.2 37.6 37.9
Race, n (%)    
 ������� White 13 (28.9) 16 (29.1) 29 (29.0)
 ������� Black, African American, or of African heritage 27 (60.0) 39 (70.9) 66 (66.0)
 ������� Asian 3 (6.7) 0 (0.0) 3 (3.0)
 ������� Other 2 (4.4) 0 (0.0) 2 (2.0)
Treated scar length, n (%)    
 ������� 4–6 cm 35 (77.8) 42 (76.4) 77 (77.0)
 ������� 12 cm 10 (22.2) 13 (23.6) 23 (23.0)
BMI (kg/m2) 29.90 29.43 29.60
Surgery type of excised scar, n (%)    
 ������� Augmentation 3 (6.7) 6 (10.9) 9 (9.0)
 ������� Reduction 31 (68.9) 28 (50.9) 59 (59.0)
 ������� Mastopexy 4 (8.9) 7 (12.7) 11 (11.0)
 ������� Other 7 (15.6) 14 (25.5) 21 (21.0)
Presurgery mean scar age (y) 3.90 3.63 3.75
Presurgery physician overall opinion POSAS score, mean (SD)    
 ������� PF-06473871-treated scars 6.58 (1.641) 6.73 (1.446)  
 ������� Placebo-treated scars 6.67 (1.552) 7.02 (1.288)  
Presurgery patient global assessment score, mean (SD)    
 ������� PF-06473871-treated scars 8.93 (1.368) 8.49 (1.766)  
 ������� Placebo-treated scars 9.07 (1.218) 8.49 (1.609)  
Presurgery physician photo-guide, mean (SD)    
 ������� PF-06473871-treated scars 3.97 (0.702) 3.93 (0.790)  
 ������� Placebo-treated scars 3.97 (0.726) 4.04 (0.751)  
Presurgery patient photo-guide, mean (SD)    
 ������� PF-06473871-treated scars 4.20 (0.710) 4.32 (0.696)  
 ������� Placebo-treated scars 4.28 (0.712) 4.25 (0.726)  
BMI, body mass index.

Table 2.  Summary of Physician POSAS Overall Opinion Scores (mITT Population)

Week Statistics

Group 1—PF-06473871/Placebo;  
4 × 5 mg/cm (N = 45)

Group 2—PF-06473871/ 
Placebo; 3 × 5 mg/cm (N = 55)

PF-06473871 Placebo Difference PF-06473871 Placebo Difference

Week 18 LS mean (SE) 3.86 (0.29) 4.68 (0.27) 0.82 (0.28) 4.35 (0.28) 4.47 (0.27) 0.11 (0.28)
 90% Confidence interval (3.38–4.33) (4.23–5.12) (0.35–1.29) (3.89–4.82) (4.03–4.91) (˗0.35, 0.58)
 P   0.004   0.68
Week 24 LS mean (SE) 4.00 (0.30) 4.68 (0.27) 0.68 (0.29) 4.61 (0.29) 4.86 (0.28) 0.24 (0.29)
 90% Confidence interval (3.51–4.49) (4.22–5.13) (0.19–1.16) (4.13–5.09) (4.40–5.31) (˗0.24, 0.72)
 P   0.022*   0.4
 LS mean reduction from 

baseline (SE)†
2.76 (0.30) 2.08 (0.27)  2.15 (0.29) 1.91 (0.28)  

†Reduction from baseline is attributable to revision surgery.
*statistically significant.

http://links.lww.com/PRSGO/A804
http://links.lww.com/PRSGO/A804
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but a negative difference in favor of placebo in group 2. 
Neither of these differences was statistically significant 
(Supplemental Digital Content 5, http://links.lww.com/
PRSGO/A805).

Efficacy: Photo-guide Assessments
The analysis of physician and patient photo-guide as-

sessment scores showed a positive difference in favor of PF-
06473871 in both groups, but none of these differences 

Fig. 2. Distribution of within-subject treatment differences in physician POSAS 10-point over-
all opinion score at week 24 (mITT population).

Fig. 3.  Illustrative examples of scar photographs from a subject at week 24, who received 4 admin-
istrations of PF-06473871. Photographs are right side, presurgery (baseline) (A); left side, presurgery 
(baseline) (B); right side, postsurgery, PF-06473871-treated (5 mg/cm, 4 treatments) (C); left-side, post-
surgery, placebo-treated (D).

http://links.lww.com/PRSGO/A805
http://links.lww.com/PRSGO/A805
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were statistically significant except physician photo-guide 
in group 1 (Tables  3, 4). In a dichotomous analysis, the 
week 24 photo-guide scores of 2 or less were classified as 
fine-line scars (3–5 are considered hypertrophic). In group 
1, scars at the PF-06473871-treated site were classified as 
fine-line for 51.2% of subjects compared with 34.9% for 
the placebo-treated scars, with an adjusted odds ratio of 
treatment response of 1.91. In group 2, scars at the PF-
06473871-treated site were classified as fine-line for 51.9% 
of subjects compared with 44.4% placebo-treated scars. 
These results were not statistically significant, but indicated 
a trend toward a fine-line scar in favor of PF-06473871.

The distributions of the within-subject paired difference 
(placebo minus PF-06473871) in the physician photo-guide 
at week 24 are shown in Figure 4. The majority of group 1 
subjects had a treatment difference favoring PF-06473871, 
52% with ≥ 1 point improvement versus 14% worsening. In 
group 2, there was little treatment difference, 38% with ≥ 1 
point improvement versus 31% worsening.

Efficacy: PR-SEQ
The analysis of PR-SEQ showed a positive treatment dif-

ference in favor of PF-06473871 in both appearance and 
symptom domains for both groups except the symptom 
domain in group 2. None of these differences were statisti-
cally significant at P ≤ 0.1 (Supplemental Digital Content 6, 
http://links.lww.com/PRSGO/A806).

Safety
There were no treatment-emergent Serious Adverse 

Events, deaths, or malignancies reported during the study 
(Table 4). There were 3 severe AEs of injection site pain 
reported. One subject in group 1 experienced a TEAE 
(injection site pain) that resulted in early discontinuation 
from study participation. Injection site pain and pruritus 
were the most common TEAEs in 19% and 7% of subjects, 
respectively.

Wound dehiscence was reported as a TEAE for 4 sub-
jects during the study. In 3 cases, the wound dehiscence 
occurred in first 2 weeks postsurgery (before study treat-
ment given) and a fourth case of wound dehiscence was 
more than 8.5 cm from study drug treatment site. There-
fore, the investigators did not consider wound dehiscence 
to be related to study medication.

Injection site erythema was uncommon, occurring in 
7% of PF-06473871 versus 5% of placebo injection sites. 
The incidence was similar for both dose regimens. The 
injection site erythema usually occurred after the first or 
second dose and usually resolved within 10 days, though 1 
subject reported 51 days to resolution of erythema for both 
the PF-06473871- and placebo-treated portions of the scars.

There were no clinically significant changes in vital 
signs, electrocardiograms, or laboratory abnormalities 
reported during the study. There was no grade 4 WHO 
laboratory abnormality reported during the study. Labora-

Table 3.  Summary of Photo-guide Scar Assessment Score at Week 24 by Observer (mITT Population)

Observer Statistics

Group 1—PF-06473871/ 
Placebo; 4 × 5 mg/cm (N = 45)

Group 2—PF-06473871/ 
Placebo; 3 × 5 mg/cm (N = 55)

PF-06473871 Placebo Difference PF-06473871 Placebo Difference

Physician
 ������� LS mean (SE) 2.60 (0.15) 3.03 (0.14) 0.43 (0.15) 3.00 (0.16) 3.07 (0.14) 0.07 (0.15)
 ������� 90% Confidence interval (2.36–2.85) (2.80–3.27) (0.18–0.68) (2.74–3.25) (2.84–3.30) (˗0.18, 0.32)
Patient
 ������� LS mean (SE) 2.75 (0.16) 2.95 (0.16) 0.20 (0.18) 2.75 (0.15) 2.89 (0.14) 0.15 (0.15)
 ������� 90% Confidence interval (2.49–3.01) (2.68–3.22) (˗0.09, 0.50) (2.50–3.00) (2.66–3.12) (˗0.11, 0.40)

Table 4.  Overall Summary of TEAEs by Study Phase (Safety)

AE Category

Group 1—PF-06473871/ 
Placebo 4 × 5 mg/cm

Group 2—PF-06473871/ 
Placebo 3 × 5 mg/cm Total

Active  
Dosing  

(N’ = 45),  
n (%)

Postdosing  
(N’ = 41),  

n (%)

Overall  
(N = 45),  

n (%)

Active  
Dosing  

(N’ = 55),  
n (%)

Postdosing 
(N’ = 54),  

n (%)

Overall  
(N = 55),  

n (%)

Active  
Dosing  

(N’ = 100),  
n (%)

Postdosing 
(N’ = 95),  

n (%)

Overall  
(N = 100),  

n (%)

Any AE 27 (60.0) 9 (22.0) 30 (66.7) 25 (45.5) 20 (37.0) 35 (63.6) 52 (52.0) 29 (30.5) 65 (65.0)
Any severe AE 2 (4.4) 1 (2.5) 2 (4.4) 1 (1.8) 0 (0.0) 1 (1.8) 3 (3.0) 1 (1.1) 3 (3.0)
Any AE with outcome of death 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Any serious AE 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Any adverse event leading to  

study drug discontinuation
1 (2.2) 0 (0.0) 1 (2.2) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0)

Any AE of special interest* 3 (6.7) 0 (0.0) 3 (6.7) 7 (12.7) 3 (5.6) 9 (16.4) 10 (10.0) 3 (3.2) 12 (12.0)
Any injection site  

erythema event†
3 (6.7) 0 (0.0) 3 (6.7) 5 (9.1) 0 (0.0) 5 (9.1) 8 (8.0) 0 (0.0) 8 (8.0)

Injection site pain 10 (22.2) 0 (0.0) 10 (22.2) 7 (12.7) 2 (3.7) 9 (16.4) 17 (17.0) 2 (2.1) 19 (19.0)
Injection site pruritus 3 (6.7) 0 (0.0) 3 (6.7) 3 (5.7) 1 (1.9) 4 (7.3) 6 (6.0) 1 (1.1) 7 (7.0)
Increased creatine phosphoki-

nase
2 (4.4) 0 (0.0) 2 (4.4) 1 (1.8) 5 (9.3) 6 (10.9) 3 (3.0) 5 (5.3) 8 (8.0)

*as follows: AEs of special interest included any events that coded to the MedDRA preferred terms of injection site erythema, maculopapular rash, pruritis, 
bronchospasm, dyspnea, cough, fever of diarrhea
†Injection site erythema events were any events that coded to the MedDRA preferred term of injection site erythema

http://links.lww.com/PRSGO/A806
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tory test abnormalities reported as AEs included 8 patients 
with reported elevation in creatine phosphokinase (2 in 
the 4-treatment administration group and 6 in the 3-treat-
ment administration group) without any reported AEs of 
muscle weakness.

PHARMACOKINETICS
The mean (SD) of PF-06473871 concentration (ng/

ml) at the week 8 postdose determination was 996.9 
(722.9) for group 1 and 1206.2 (1042.6) for group 2, with 
median values of 830.5 and 845.0, respectively. Concentra-
tion-time data exhibited moderate variability and median 
concentrations were higher (< 2-fold) than the median 
predicted values from healthy patients.

DISCUSSION
PF-06473871 is an antisense oligonucleotide with activ-

ity against CTGF, intended to reduce the severity of newly 
formed scars. The current study was designed to evaluate 
the efficacy of PF-06473871 in reducing the severity of skin 
scarring in patients undergoing elective revision of preex-
isting hypertrophic breast scars. The goal for an effective 
antiscarring agent is to increase the potential of develop-
ing a fine-line scar and a more favorable assessment of the 
outcome by the patient and physician.

Physician-rated reductions in scar severity follow-
ing the 4-dose group of PF-06473871 achieved statistical 

significance compared with placebo at weeks 18 and 24. 
Consistent with this observation, 61% of the 4-treatment 
regimen patients had at least a 1 point improvement in 
physician POSAS score compared with placebo at week 
24, whereas 16% had at least a 1 point worsening. Differ-
ences in physician photo-guide scores showed significant 
improvement for only the 4-dose group at weeks 18 and 
24. Though not statistically significant, the patient pho-
to-guide and PR-SEQ scores showed a favorable numeric 
trend in the 4-treatment group. There was a modest or 
no improvement in POSAS overall opinion, photo-guide, 
and PR-SEQ scar scores in the 3-dose regimen group as 
reported by both physicians and patients, indicating there 
was no evidence of clinical effect for this regimen.

Two previous clinical studies of PF-06473871 in subjects 
with hypertrophic scars following breast surgery yielded di-
vergent results. In study EXC-203 (n  =  21), the physician 
POSAS 24 week treatment effect of 5 mg/cm for 4 doses 
was a 2.40 point improvement,13 whereas in a second study 
(NCT01038297/EXC-204, n=36), the week 24 treatment 
effect, again using physician POSAS, was only 0.30 (unpub-
lished data). We hypothesized that this divergence might re-
sult from inclusion in study EXC-203 of subjects with more 
severe preexisting scars, resulting in greater hypertrophic 
scar recurrence and greater severity of placebo-treated scars 
than in the EXC-204 study. This lead to stricter entry crite-
ria, 2 dose regimens, and greater sample size for the current 
study. The physician’s baseline assessment of a qualifying scar 

Fig. 4. Distribution of within-subject treatment differences in 5-point physician photo-guide 
at week 24.
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was confirmed by a central reviewer viewing standardized 
scar photographs.

To quantify the meaningfulness of change in scar 
appearance, a separate analysis of data collected in a 
validation study for the endpoints (PR-SEQ, POSAS, 
and photo-guide) was conducted based on internet 
survey data of 512 patients with linear scars.10 These 
analyses led to a prespecified minimal clinically im-
portant difference of at least a 1.5 point improvement 
(15 points on a standardized scale of 0–100) in POSAS 
score compared with placebo at week 24 and a positive 
change of at least 1 level in the 5-point photo-guide to 
meet the meaningfulness threshold from the patient 
perspective. This observation suggests that a more effi-
cacious regimen would be needed to achieve a clinically 
significant improvement in scar formation as perceived 
by the patient, even in the presence of a detectable and 
statistically significant difference in the physician PO-
SAS score.

In the repeated measure model analysis using change 
from baseline in Physician POSAS overall opinion score, 
the surgical effect, as estimated by the mean reduction 
from presurgery score in the placebo-treated group, was 
approximately 2.0 at week 24. The surgical effect was 
nearly 3 times greater than the treatment effect for both 
4-treatment administration (0.68) and 3-treatment admin-
istration (0.24) of PF-06473871, compared with placebo. 
These results suggest that the effect of revision surgery 
alone is significant and may have dominated the treatment 
effect of PF-06473871. Supplementary subgroup analyses 
(by race, scar length, scar age, study site, and baseline scar 
severity) were also carried out but did not yield any com-
pelling evidence of a greater treatment effect in any of the 
subpopulations studied.

The profile of AEs, vital signs, laboratory safety, and 
electrocardiogram findings observed demonstrated that 
PF-06473871, at the dose of 5 mg/linear cm, is safe and 
generally well tolerated following intradermal administra-
tion in the study population.

Limitations of the study were only 2 treatment regi-
mens (3 versus 4 doses) were evaluated with the same con-
centration of study drug (5 mg/cm) administered 3 weeks 
apart. Therefore, other regimens, varying dose, frequency, 
or total number of doses may have been more efficacious. 
In addition, subjects were included with hypertrophic 
scars resulting from a variety of prior types of breast sur-
gery and with different ages of scar. Both parameters may 
have influenced the response to PF-06473871. Being a tri-
al of within-patient design, with active treatment given on 
1 side of scar and placebo to the other side, makes it diffi-
cult to determine if systemic safety effects of PF-06473871 
differ from those of placebo. As scars can continue to ma-
ture after 24 weeks, a longer evaluation would help deter-
mine how long treatment effect is sustained following the 
last administration.

CONCLUSIONS
The 4-treatment regimen of PF-06473871 at 5 mg/

cm provided modest improvement by inhibiting sever-

ity of hypertrophic scar formation 24 weeks after scar 
revision surgery. The magnitude of effect was not suffi-
cient to obtain significant improvement in scar appear-
ance as perceived by the subject, suggesting that a more 
efficacious treatment regimen would be needed. The 
improvement observed in the Physician POSAS overall 
opinion score from baseline was largely due to the ef-
fect of scar revision surgery. The active drug was gener-
ally well tolerated both systemically and locally at the 
injection sites.

The utility of POSAS, the photo-guide, and PR-SEQ in 
trials of therapies to inhibit scar formation need testing 
with different mechanisms of action and at other anatomi-
cal sites to understand the strengths and weaknesses of 
these endpoints.

Jeremy D. Gale, PhD
Pfizer Inc

1 Portland Street
Cambridge
MA 02139

E-mail: jeremy.gale@pfizer.com
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