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Abstract
Background: Given differences in buttock versus thigh cellulite, collagenase clostrid-
ium histolyticum- aaes (CCH- aaes) injection technique may impact treatment effects 
at these sites.
Aim: To evaluate efficacy and safety of 5 CCH- aaes injection techniques.
Methods: A phase 2A, open- label trial enrolled women with mild- to- severe cellulite 
(Clinician Reported Photonumeric Cellulite Severity Scale) on both buttocks or thighs. 
CCH- aaes 0.84 mg was administered as 12 injections in each of two buttock or two 
thigh treatment areas (total dose, 1.68 mg) during three treatment sessions (Days 1, 
22, 43). On Day 1, women were sequentially assigned to: Technique A = shallow injec-
tion/3 aliquots; Technique B = shallow injection/1 aliquot; Technique C = deep injec-
tion/1 aliquot; Technique D = deep and shallow injections/5 aliquots; or Technique 
E = shallow injection/4 aliquots. Change from baseline in Hexsel Cellulite Severity 
Scale (CSS) depression depth (range, 0 [no depressions] to 3 [deep depressions]) was 
assessed at Day 71. Safety was evaluated via adverse events.
Results: Sixty- three women with buttock (n = 31) or thigh (n = 32) cellulite received 
≥1 CCH- aaes dose. For buttock cellulite, CCH- aaes injection Technique A resulted in 
the greatest baseline- adjusted improvement in CSS score on Day 71 (least- squares 
mean, 1.17- point improvement). For thigh cellulite, CSS score improvement was great-
est with Technique D (least- squares mean, 1.40- point improvement). CCH injection 
Techniques A, D, and E were associated with more favorable safety profiles than 
Techniques B and C.
Conclusion: Different CCH- aaes injection techniques are required with buttock 
(Technique A) versus thigh (Technique D) cellulite to optimize treatment outcomes.
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1  |  INTRODUC TION

Collagenase clostridium histolyticum- aaes (CCH- aaes; Qwo®) is indi-
cated in the United States for the treatment of moderate- to- severe 
cellulite in the buttocks of adult women,1 with demonstrated efficacy 
and safety in phase 2 and phase 3 trials.2– 4 CCH- aaes treatment for 
thigh cellulite is currently investigational. The mechanism of action 
of CCH- aaes is attributed to Enzymatic Subcision and Remodeling™ 
(ESR™). In areas with cellulite- related contour alterations, injection 
of CCH- aaes promotes the release of pathogenic collagen- rich sep-
tae, which resolves cellulite- associated depressions and smooths the 
skin surface.2 Histology data support the mechanism of ESR with 
CCH- aaes; studies of human abdominal and porcine tissue have 
shown that CCH- aaes both lyses mature collagen- rich septae and 
stimulates neocollagenesis (i.e., remodeling) of subcutaneous adi-
pose tissue and reorganization into smaller and more homogenous 
fat lobules.5

Given the anatomical and histopathological differences in but-
tock versus thigh cellulite,6,7 injection technique may impact CCH- 
aaes treatment effects. The aim of this trial was to evaluate 5 
CCH- aaes injection techniques for the treatment of cellulite of the 
buttocks and thighs.

2  |  METHODS

This phase 2a, open- label trial (ClinicalTrials.gov identifier: 
NCT03632993) enrolled women aged ≥18 years with mild- to- severe 
cellulite, defined as a rating of 2, 3, or 4 on the Clinician Reported 
Photonumeric Cellulite Severity Scale.8 Women were required to 
have cellulite on bilateral treatment areas (i.e., both buttocks or pos-
terolateral thighs). The protocol was approved by an institutional re-
view board (Advarra Institutional Review Board, Columbia, MD) and 
the trial was conducted in accordance with the guidelines for Good 
Clinical Practice of the International Conference on Harmonisation 
and the ethical principles of the Declaration of Helsinki. All patients 
provided written informed consent.

For each individual, a CCH- aaes dose of 0.84 mg was adminis-
tered as 12 subcutaneous injections in each of the two buttock or 
two thigh treatment areas for a total dose of CCH- aaes of 1.68 mg 
and 24 injections. CCH- aaes was administered at each of three 
treatment visits (Days 1, 22, and 43). On Day 1, prior to the first 
treatment administration, women were sequentially assigned to re-
ceive CCH- aaes via 1 of 5 injection techniques: Technique A = shal-
low injection/3 aliquots; Technique B = shallow injection/1 aliquot; 
Technique C = deep injection/1 aliquot; Technique D = deep and 
shallow injections/5 aliquots; or Technique E = shallow injection/4 
aliquots (Figure 1). Efficacy was assessed using the Hexsel Cellulite 
Severity Scale depression depth (domain B; 4- point scale scored 
from 0 [“no depressions”] to 3 [“deep” depressions]) graded by the 
investigator.9 In addition, photographs of each treatment area were 
rated on an exploratory 5- point Likert scale score of esthetic ap-
pearance (−1 [“worse”]; 0 [“same”]; +1 [“improved”]; +2 [“much 

improved”]; and +3 [“very much improved”]). A central assessor was 
blinded to treatment and was provided baseline and Day 71 images 
simultaneously. A single posterior view image was taken for the but-
tock treatment area, whereas for the thighs, 3 view images (lateral, 
oblique, posterior) per treatment area were taken and a single score 
was recorded for the entire thigh. Treatment- emergent adverse 
events (AEs) were monitored throughout the study.

Changes from baseline in dimple depression depth (Hexsel 
Cellulite Severity Scale score) and esthetic appearance (5- point 
Likert scale score) were analyzed using linear mixed models with 
treatment arm, study visit, and interaction of treatment arm and 
study visit as fixed effects. Least- squares mean change from base-
line at Day 71 ± 3 days was determined for each treatment area (but-
tocks or thighs).

3  |  RESULTS

Sixty- three women with buttock (n = 31) or thigh (n = 32) cellulite 
received ≥1 CCH- aaes injection (Table 1), of whom 60 were evalu-
able for efficacy (had ≥1 post- baseline Likert scale assessment for 
esthetic appearance). At Day 71, mean dimple depression depth im-
proved from baseline in the buttocks and thighs in all injection tech-
nique groups (average of left and right buttocks or thighs; Table 2). 
In the buttock, statistically significant improvement from baseline in 
dimple depression depth at Day 71 was observed for Techniques A, 
C, and D; Technique A resulted in the largest improvement, followed 
by Technique D. In the thigh, Technique D resulted in the largest im-
provement in dimple depression depth at Day 71; change from base-
line was statistically significant for Techniques C, D, and E (Table 2). 
For esthetic appearance of cellulite, mean numeric improvements 
from baseline at Day 71 were observed in the buttocks and thighs 
for all injection technique groups (average of left and right buttocks 
or thighs; Table 2). At Day 71, statistically significant improvement 
from baseline in esthetic appearance was observed in the buttock 
with the use of Techniques A, B, C, and E, and in the thigh with the 
use of Technique A.

Across treatment areas, Techniques A, D, and E were associated 
with more favorable overall safety profiles than Techniques B and 
C (Table 3). Injection- site nodule was most frequently reported for 
Techniques B and C. Injection- site bruising and injection- site dis-
coloration were most frequently reported for Techniques B and C, 
respectively.

4  |  DISCUSSION

The primary objective of this study was to assess the treatment ef-
fects of CCH- aaes when administered by different injection tech-
niques in women with buttock and thigh cellulite. These techniques 
differed in various ways, such as the CCH- aaes concentration and 
volume per injection, needle angle, and injection depth. Despite 
these differences, CCH- aaes was efficacious and improved the 
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F I G U R E  1  Five CCH- aaes injection techniques evaluated. CCH- aaes, collagenase clostridium histolyticum- aaes
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Parameter

CCH- aaes injection technique

A (n = 12) B (n = 13) C (n = 12) D (n = 13) E (n = 13)

Age, years, mean (SD) 47.4 (9.1) 44.5 (9.8) 50.4 
(14.0)

50.2 (11.9) 44.5 
(10.7)

Range, years 32– 60 30– 60 20– 66 36– 73 30– 59

Race, n (%)

Black 3 (25.0) 3 (23.1) 1 (8.3) 3 (23.1) 4 (30.8)

White 9 (75.0) 10 (76.9) 11 (91.7) 9 (69.2) 9 (69.2)

Other 0 0 0 1 (7.7) 0

BMI, kg/m2, mean (SD) 33.4 (10.2) 32.3 (7.6) 28.6 (5.3) 25.6 (6.2) 31.8 (5.0)

Range 24.0– 60.9 21.7– 46.9 20.2– 37.6 14.9– 34.5 25.1– 39.5

Fitzpatrick scale category, n (%)

I/II (pale white/fair) 3 (25.0) 1 (7.7) 3 (25.0) 4 (30.8) 2 (15.4)

III (darker white) 2 (16.7) 0 5 (41.7) 3 (23.1) 1 (7.7)

IV (light brown) 4 (33.3) 9 (69.2) 3 (25.0) 1 (7.7) 6 (46.2)

V (brown) 0 2 (15.4) 0 2 (15.4) 3 (23.1)

VI (dark brown/black) 3 (25.0) 1 (7.7) 1 (8.3) 3 (23.1) 1 (7.7)

Area treated, n

Buttocks 6 6 6 6 7

Posterolateral thighs 6 7 6 7 6

Cellulite severity, mean (SD)a

Left buttock 3.0 (0.6) 2.5 (0.6) 3.2 (0.8) 3.5 (0.8) 3.0 (0.6)

Right buttock 2.8 (0.8) 2.3 (0.5) 3.2 (0.8) 3.5 (0.8) 3.1 (0.7)

Left thigh 2.5 (0.6) 3.4 (0.5) 3.5 (0.6) 3.0 (0.6) 3.3 (1.0)

Right thigh 2.7 (0.5) 3.4 (0.8) 3.5 (0.6) 3.0 (0.6) 3.5 (0.8)

Abbreviations: BMI, body mass index; CCH- aaes, collagenase clostridium histolyticum- aaes; SD, 
standard deviation.
aAssessed using the Clinician Reported Photonumeric Cellulite Severity Scale.2

TA B L E  1  Demographic and baseline 
characteristics

TA B L E  2  Change from baseline to Day 71 in Hexsel Cellulite Severity Scale dimple depth depression domain and esthetic appearance

Parametera

CCH- aaes injection technique

A (n = 12) B (n = 13) C (n = 11) D (n = 12) E (n = 12)

Dimple depth depressionb

Buttock, n 6 6 6 6 7

LSM (95% CI) −1.17 (−1.61, −0.72) −0.08 (−0.53, +0.36) −0.67 (−1.11, −0.22) −0.83 (−1.28, −0.39) −0.36 (−0.77, +0.06)

Thigh, n 6 7 4c 5c 5c

LSM (95% CI) −0.33 (−0.83, +0.16) −0.29 (−0.74, +0.17) −0.75 (−1.36, −0.14) −1.40 (−1.94, −0.86) −0.80 (−1.34, −0.26)

Esthetic appearanced

Buttock, n 6 6 6 6 7

LSM (95% CI) 1.08 (0.51, 1.65) 1.08 (0.51, 1.65) 1.00 (0.43, 1.57) 0.50 (−0.07, +1.07) 1.29 (0.76, 1.81)

Thigh, n 6 7 4c 5c 5c

LSM (95% CI) 0.92 (0.34, 1.50) 0.43 (−0.11,+ 0.97) 0.12 (−0.59, +0.84) 0.30 (−0.34, +0.94) 0.60 (−0.04, +1.24)

Abbreviation: CCH- aaes, collagenase clostridium histolyticum- aaes; CI, confidence interval; LSM, least- squares mean.
aEfficacy evaluable population (all women who completed screening procedures, received ≥1 CCH- aaes injection, and had ≥1 post- baseline 
assessment for esthetic appearance); data averaged for left and right anatomy for women with both baseline and Day 71 visits.
bHexsel Cellulite Severity Scale depression depth (domain B; 4- point scale scored from 0 [“no depressions”] to 3 [“deep” depressions]).
cSome patients did not have a depression depth or esthetic assessment at both baseline and Day 71 visit.
d5- point Likert scale score ranging from −1 (“worse”) to +3 (“very much improved”). Positive change indicated improvement.
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appearance of cellulite in the buttocks and thighs using any of the 
5 injection techniques. However, Techniques B and C had the least 
favorable safety profiles; and therefore, these 1- aliqout (bolus) tech-
niques may not be optimal for treatment of buttock or thigh cellulite, 
regardless of efficacy. Overall and consistent with known anatomi-
cal differences between buttock and thigh cellulite, these efficacy 
and safety results showed that different CCH- aaes injection tech-
niques are needed for buttock cellulite (Technique A [shallow, half- 
inch injections; 3 aliquots]) versus thigh cellulite (Technique D [deep, 
1- inch, and shallow, half- inch, injections; 5 aliquots]) to optimize 
treatment outcomes. It is reassuring that the results with Technique 
A for buttock cellulite are consistent with the technique described in 
US prescribing information for CCH- aaes and the efficacy and safety 
profiles observed in two randomized, phase 3 trials.4 Technique D 
was evaluated in an open- label, phase 3b trial of CCH- aaes for the 
treatment of thigh cellulite in women (NCT04170296).
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R E FE R E N C E S
 1. QWO® (Collagenase Clostridium Histolyticum- aaes) for Injection for 

Subcutaneous Use [package insert]. Endo Aesthetics LLC; 2020.

Women with an AE, n (%)a

CCH- aaes injection technique

A (n = 12) B (n = 13) C (n = 12)
D 
(n = 13)

E 
(n = 13)

≥1 AE 12 (100) 11 (84.6) 12 (100) 13 (100) 13 (100)

≥1 AE leading to 
discontinuation

0 0 1 (8.3) 1 (7.7) 0

Most common AEs (≥3 women in any group)

Injection- site pain 12 (100) 9 (69.2) 12 (100) 13 (100) 9 (69.2)

Injection- site bruising 9 (75.0) 11 (84.6) 12 (100) 6 (46.2) 11 (84.6)

Injection- site nodule 5 (41.7) 10 (76.9) 10 (83.3) 3 (23.1) 8 (61.5)

Injection- site warmth 6 (50.0) 5 (38.5) 2 (16.7) 2 (15.4) 4 (30.8)

Injection- site pruritus 6 (50.0) 4 (30.8) 2 (16.7) 3 (23.1) 2 (15.4)

Injection- site 
hemorrhageb

3 (25.0) 0 1 (8.3) 7 (53.8) 2 (15.4)

Injection- site 
discoloration

2 (16.7) 6 (46.2) 1 (8.3) 0 1 (7.7)

Injection- site swelling 1 (8.3) 1 (7.7) 1 (8.3) 3 (23.1) 2 (15.4)

Injection- site induration 2 (16.7) 1 (7.7) 0 3 (23.1) 1 (7.7)

Abbreviations: AE, adverse event; CCH- aaes, collagenase clostridium histolyticum- aaes.
aSafety population (all women who received ≥1 CCH- aaes injection).
bAll AEs classified as injection- site hemorrhage (the preferred term) for reporting purposes were 
identified with the term “injection- site ecchymosis” by investigators during the trial.

TA B L E  3  Adverse events
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