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Efficacy and Safety of Collagenase Clostridium

Histolyticum Injection for Dupuytren Contracture:

Short-Term Results From 2 Open-Label Studies

JörgWitthaut, MD, Graeme Jones, MD, Nebojsa Skrepnik, MD, PhD, Harvey Kushner, PhD,
Anthony Houston, MD, Tommy R. Lindau, MD, PhD

Purpose The JOINT I (United States) and JOINT II (Australia and Europe) studies evaluated
the efficacy and safety of collagenase clostridium histolyticum (CCH) injection for the
treatment of Dupuytren contracture.

Methods Both studies used identical open-label protocols. Patients with fixed-flexion contractures of
metacarpophalangeal (MCP) (20° to 100°) or proximal interphalangeal (PIP) joints (20° to 80°) could
receive up to three 0.58-mg CCH injections per cord (up to 5 total injections per patient). We
performed standardized finger extension procedures to disrupt injected cords the next day, with
follow-up 1, 2, 6, and 9 months thereafter. The primary end point (clinical success) was reduction in
contracture to within 0° to 5° of full extension 30 days after the last injection. Clinical improvement
was defined as 50% or more reduction from baseline contracture.

Results Dupuytren cords affecting 879 joints (531 MCP and 348 PIP) in 587 patients were
administered CCH injections at 14 U.S. and 20 Australian/European sites, with similar
outcomes in both studies. Clinical success was achieved in 497 (57%) of treated joints using
1.2 � 0.5 (mean � SD) CCH injections per cord. More MCP than PIP joints achieved
clinical success (70% and 37%, respectively) or clinical improvement (89% and 58%,
respectively). Less severely contracted joints responded better than those more severely
contracted. Mean change in contracture was 55° for MCP joints and 25° for PIP joints. With
average contracture reductions of 73% and improvements in range of motion by 30°, most
patients (92%) were “very satisfied” (71%) or “quite satisfied” (21%) with treatment.
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OPEN-LABEL STUDIES OF CCH IN DUPUYTREN CONTRACTURE 3
Physicians rated change from baseline as “very much improved” (47%) or “much improved”
(35%). The CCH injections were well tolerated, causing no tendon ruptures or systemic
reactions.

Conclusions Collagenase clostridium histolyticum was an effective, minimally invasive option
for the treatment of Dupuytren contracture of a broad range of severities. Most treated joints
(625 of 879) required a single injection. Treatment earlier in the course of disease provided
improved outcomes. (J Hand Surg 2013;38A:2–11. Copyright © 2013 by the American
Society for Surgery of the Hand. All rights reserved.)

Type of study/level of evidence Therapeutic IV.

Key words Collagenase clostridium histolyticum, Dupuytren contracture, fixed flexion,
nonsurgical, open label.
DUPUYTREN CONTRACTURE IS a disease of the
hand characterized by an imbalance of colla-
gen synthesis over degradation.1–3 The etiol-

ogy of Dupuytren contracture, though still controver-
sial, is likely hereditary and either carried on an
autosomal dominant gene or transmitted as a complex
trait.4 The prevalence of Dupuytren contracture ranges
from 0.5% to 42.0% and varies with age, sex, geogra-
phy, and ethnicity, occurring most commonly in older
white men of northern European descent.1,5 Prevalence
estimates of Dupuytren contracture also vary with the
stringency of the definition used to count cases.5

Firm soft tissue nodules develop in the palmar fascia
of individuals with Dupuytren contracture because of
myofibroblasts and fibronectin production.1 These nod-
ules may develop into collagen cords that contain an
increased proportion of type III collagen relative to type
I collagen6 and connect the dermis to the palmar fascia,
restricting normal joint extension.

Surgery to excise diseased cords has long been the
most common treatment for Dupuytren contracture.4

Although outcomes after surgical interventions are gen-
erally satisfactory, complications are relatively com-
mon (up to 39%) and can occur intraoperatively as well
as postoperatively.7,8 Postoperative hand therapy is typ-
ically required. Also, surgery may not always be appro-
priate, depending on a patient’s age, comorbidities, or
preferences.7 Needle aponeurotomy, which involves us-
ing needles to puncture diseased cords,8 is a less inva-
sive option that is of renewed interest among hand
surgeons. Nonsurgical options, including observation
and radiation therapy for early Dupuytren lesions, have
met with limited success.9

Collagenase clostridium histolyticum (CCH) (Xia-
flex; Auxilium Pharmaceuticals, Inc., Malvern, PA) a
purified mixture of 2 collagenases (AUX-I and AUX-
II) from C. histolyticum, is approved in the United

States10 and Europe (as Xiapex; Pfizer Limited,
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Kent, UK)11 for the treatment of adult patients with
Dupuytren contracture who have a palpable cord.
Able to cleave at multiple complementary sites, this
mixture of collagenases is more efficient in cord
disruption and collagen digestion than either colla-
genase alone.12–17 Collagenase clostridium histolyti-
cum preferentially cleaves fibrillar collagens (types I
and III that characterize Dupuytren cords18–20), leav-
ing intact globular collagens that make up the base-
ment membranes of blood vessels and nerve cells
(eg, type IV, type VI).20,21

The efficacy and safety of treatment with CCH has
been demonstrated in clinical studies of patients with
Dupuytren contracture, including data from 2 double-
blind, placebo-controlled studies22,23 and several obser-
vational studies.17,24–26 The treatment algorithm in
prior studies with CCH involved a maximum of 3
injections per cord (5–8 injections/patient) of 0.58 mg
CCH.22,23 Open-label extensions of several studies in-
volved more injections with longer follow-up durations.
In these studies, CCH consistently demonstrated supe-
rior efficacy over placebo in reducing contractures and
increasing range of motion with minimal local adverse
events (AEs).22,23

We conducted 2 concurrent 9-month, open-label
studies (JOINT I and JOINT II) to evaluate the efficacy
and safety of CCH (0.58 mg) used to reduce the degree
of contracture in patients with advanced Dupuytren
contracture.

MATERIALS AND METHODS

Study population

Patients of either sex, 18 years of age or older, were
eligible for inclusion if they had advanced Dupuytren
contracture with a fixed-flexion deformity (� 20° and
� 100° measured by finger goniometry for metacarpo-
phalangeal [MCP] joints and � 20° and � 80° for

proximal interphalangeal [PIP] joints) in at least 1 fin-
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4 OPEN-LABEL STUDIES OF CCH IN DUPUYTREN CONTRACTURE
ger other than the thumb that was caused by a palpable
cord. We excluded patients if they had received treat-
ment including surgery for Dupuytren contracture in the
past 90 days; had other muscular, neurological, or neu-
romuscular disorders affecting the hands; had allergies
to collagenase; were pregnant; had a history of stroke or
bleeding or recent anticoagulant use; or had received
doxycycline in the past 14 days.

Study design and procedures

Both studies had an identical open-label design and
were conducted concurrently between September 2007
and December 2008. A total of 34 study centers partic-
ipated, 14 of which were located in the United States
(JOINT I) and 20 in Australia, the United Kingdom,
Switzerland, Sweden, Denmark, and Finland (JOINT
II). Study protocols conformed to the ethical guidelines
of the Declaration of Helsinki as currently amended and
were approved by duly constituted institutional review
boards and ethics committees at the investigative sites
before enrolling patients. We obtained written informed
consent from each patient before any study procedures
were performed. We registered JOINT I (NCT00528840)
and JOINT II (ACTRN12607000217404) at http://www.
clinicaltrials.gov and on the Australian New Zealand Clin-
ical Trials Registry, respectively.

Patients could receive up to 5 CCH injections (5
treatment cycles) with a maximum of 3 per cord, sep-
arated by at least 30 days. Only 1 cord could be injected
within a given treatment cycle. The investigator evalu-
ated all MCP and PIP joints of all fingers (excluding the
thumbs) of both hands and prioritized the joints to be
treated. A treatment cycle consisted of one 0.58-mg
CCH injection (in 0.25 mL diluent [0.9% sodium chlo-
ride/2 mmol/L calcium chloride] for MCP joints and
0.20 mL diluent for PIP joints), followed by efficacy
and safety evaluations on days 1 (24 h postinjection), 7,
and 30. Patients would undergo a standardized finger
extension procedure (described below) to facilitate cord
disruption on day 1 if a spontaneous disruption had not
occurred.22 The protocol did not recommend anesthetic
use either at the time of CCH injection or during finger
extension. Patients were fitted with a splint (its design
was not specified in the protocol) and instructed to wear
it at night for up to 4 months but otherwise to return to
normal activities and perform finger flexion-extension
exercises at home. The decision to reinject a cord
that did not achieve correction to within 0° to 5° of
normal was subject to patient or physician prefer-
ence at day 30. Patients had additional follow-up
visits on day 90, month 6, and month 9 for efficacy

and safety evaluations.
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Standardized finger extension technique

At 24 hours after injection, patients visited investiga-
tors’ offices for follow-up as outpatients. Investigators
performed standard passive extension at the first fol-
low-up visit, applying moderate pressure to produce
extension of the finger while patients’ wrists were
flexed. The force of extension was persistent and to
the extent of patients’ pain tolerance. Passive exten-
sion of the finger beyond patients’ pain threshold was
not advised. Finger extension was sustained for ap-
proximately 10 to 20 seconds. During manipulation
of the PIP joint, the MCP joint was kept flexed. If the
first extension attempt did not rupture the cord, sec-
ond and third attempts could be performed, allowing
an interval of 5 to 10 minutes between each manip-
ulation. After 3 attempts, no further extension of the
finger was performed. Obtaining complete rupture at
the first return visit was helpful but not necessary.
Direct pressure on the injection site was avoided
because of tenderness.22

Efficacy and safety evaluation

The primary efficacy end point of the study was the
proportion of joints achieving a reduction in contracture
to within 0° to 5° of normal within 30 days of the last
injection. We defined joints that achieved this end point
as having achieved clinical success. Secondary end
points included category of time to reach clinical suc-
cess, percentage of joints achieving 50% or greater
reduction from baseline contracture (defined as having
achieved clinical improvement), percentage of decrease
in degree of joint contracture from baseline to after the
last CCH injection, and increase in range of motion (in
degrees) between full-flexion and full-extension angles.
We used standardized finger goniometry (neutral 0
method) to measure the angles of extension and flexion
of all joints on the affected hand(s). We measured all
extension angles with passive extension of the affected
joint. Appropriately trained study personnel made fin-
ger goniometry measurements.

Physician and patient global assessments of disease
severity (normal, mild, moderate, or severe) were eval-
uated at baseline. At the end of the study (month 9),
physician assessment of improvement was graded on a
7-point Likert-type scale, where 1 � “very much im-
proved” and 7 � “very much worse”; patient satisfac-
tion was graded on a 5-point scale, where 1 � “very
satisfied” and 5 � “very dissatisfied.”

We evaluated the safety of CCH injections in pa-
tients who received at least 1 dose; safety data included
AEs, clinical laboratory abnormalities, recurrence

(when joint contracture increased to �20° with palpa-
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TABLE 1. Demographics and Baseline Disease Characteristics and Severity

Characteristic
JOINT I Study

(N � 201)
JOINT II Study

(N � 386)
Total

(N � 587)

Age (y)

Mean (SD) 64.7 (9.9) 63.2 (9.6) 63.7 (9.7)

Range 39–87 35–86 35–87

Male (n [%]) 164 (82) 334 (87) 498 (85)

Ethnicity (n [%])

White, non-Hispanic 201 (100) 386 (100) 587 (100)

Hand with � 1 contracture (n [%])a

Left 66 (33) 106 (28) 172 (29)

Right 70 (35) 138 (36) 208 (36)

Both 65 (32) 140 (36.5) 205 (35)

Total contracture index (mean [SD])b 132.5 (109.8) 136.5 (104.2) 135.1 (106.0)

Affected joints per patient (n)a

Mean (SD) 2.8 (2.0) 2.7 (1.9) 2.8 (2.0)

Range 1–11 0–13 0–13

Affected joints per affected hand (n)a

Mean (SD) 2.0 (1.1) 2.0 (1.0) 2.0 (1.1)

Range 1–6 1–6 1–6

Affected MCP joints per patient (n)a

Mean (SD) 1.5 (1.3) 1.5 (1.4) 1.5 (1.3)

Range 0–7 0–8 0–8

Affected PIP joints per patient (n)a

Mean (SD) 1.3 (1.4) 1.2 (1.2) 1.2 (1.3)

Range 0–7 0–6 0–7

Family history of Dupuytren contracture (n [%]) 80 (40) 165 (43) 245 (42)

History of risk factors and associated conditions (n [%])

Vibration exposure 27 (13) 102 (26) 129 (22)

Hand trauma 30 (15) 64 (17) 94 (16)

Knuckle pads 3 (1) 2 (1) 5 (1)

Peyronie disease 3 (1) 10 (3) 13 (2)

Ledderhose disease 4 (2) 14 (4) 18 (3)

Diabetes 27 (13) 40 (10) 67 (11)

Epilepsy 4 (2) 9 (2) 13 (2)

Current alcohol use 124 (62) 339 (88) 463 (79)

Current tobacco use 31 (15) 64 (17) 95 (16)

Previous tobacco use 66 (33) 148 (38) 214 (36.5)

Age at diagnosis (y)

Mean (SD) 55.4 (12.2) 52.1 (12.6) 53.2 (12.5)

Disease first detected by (n [%])

Finger bending 86 (43) 172 (45) 258 (44)

Nodules 108 (54) 201 (52) 309 (53)

Pain 7 (3) 13 (3) 20 (3)

Duration of symptoms when medical treatment first sought (mo)

Mean (SD) 63.5 (67.8) 62.2 (70.1) 62.6 (69.3)

Median (range) 36 (0–312) 36 (0–384) 36 (0–384)

(Continued)
JHS �Vol A, January 



6 OPEN-LABEL STUDIES OF CCH IN DUPUYTREN CONTRACTURE
ble cord in patients who had previously achieved clin-
ical success), and immunogenicity (antibodies to
AUX-I and AUX-II).

Statistical analyses

We defined all primary and secondary end points a
priori according to a statistical analysis plan. In addi-
tion, outcomes are presented by joint, and all results
represent data pooled from both studies. For baseline
pretreatment data, physician and patient global severity
were correlated with the number of affected joints and
total contracture index using Pearson r. Means (�SD)
are presented for all numerically continuous data and
percentages are presented for all categorical data, unless
stated otherwise.

RESULTS

Baseline characteristics

Altogether, 587 of 679 screened patients enrolled in
JOINT I and II. Demographic and baseline measures
were similar (Table 1). Patient and physician global
severity ratings of disease were highly correlated with
each other (r � 0.64; P � .001) and with the number of
affected joints and total contracture index (P � .001).

Treatment disposition

Overall, 879 joints were treated with 1,238 CCH injec-

TABLE 1. Demographics and Baseline Disease Char

Characteristic

Prior treatment for Dupuytren contracture (n [%])

None

Surgeryc

Hand therapy

Injection

Other

Patient rating of disease severity at baseline (n [%])

Mild

Moderate

Severe

Physician rating of disease severity (n [%])

Mild

Moderate

Severe

aNumber of joints at screening with fixed-flexion contractures 20° or g
approximately evenly distributed between MCP and PIP.

bSum of fixed-flexion contractures for all 16 joints (8 MCP and 8 P
cFasciotomy, fasciectomy, and unspecified.
tions. Mean injections per cord were 1.4 � 0.7 (range,
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1–4). More MCP cords (531; 60%) than PIP cords
(348; 40%) were treated. More little finger (416; 47%)
and ring finger (349; 40%) cords were treated than
middle (84; 10%) and index finger (30; 3%) cords. One
joint was treated in 62% of patients, 2 joints in 28%, 3
in 8%, and 4 to 5 in 2%.

Efficacy

Primary outcome: Clinical success was achieved in 497 of
879 treated joints (57%) (Fig. 1) and in 70% (369) of
MCP and 37% (128) of PIP cords. The higher propor-
tion of responding MCP versus PIP joints was consis-
tent across both studies, as was the mean number of
injections (1.2 � 0.5) (Fig. 2). Of 879 joints treated, 625
(71%) did not require a second injection, and 780
(89%) did not require a third.

Of the 497 successfully treated joints, 292 (59%)
responded within 7 days of the first injection (these
joints were among the 625 that did not require a second
injection). For MCP and PIP joint cords not achieving
clinical success, 34 of 162 (21%) and 47 of 220 (21%)
received the protocol-specified maximum 3 injec-
tions. For joints not achieving clinical success and
not receiving the maximum 3 injections (128 MCP
and 173 PIP joint), reasons included no palpable
cord (MCP joint, 66 of 128, 52%; PIP joint, 76 of
173, 44%); injections in other cords reached the

ristics and Severity (Continued)

JOINT I Study
(N � 201)

JOINT II Study
(N � 386)

Total
(N � 587)

125 (62) 217 (56) 342 (58)

62 (31) 162 (42) 224 (38)

29 (15) 24 (6) 53 (9)

9 (4) 7 (2) 16 (3)

9 (4) 6 (2) 15 (3)

30 (15) 91 (24) 121 (21)

99 (49) 200 (52) 299 (51)

72 (36) 95 (25) 167 (28)

22 (11) 124 (32) 146 (25)

121 (60) 181 (47) 302 (51)

58 (29) 81 (21) 139 (24)

caused by a Dupuytren cord; the mean number of affected joints was

ll fingers excluding the thumbs) measured at screening.
acte

reater

IP; a
protocol-specified per-patient maximum of 5 per pa-
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FIGURE 1: Primary end point: reduction in contracture to 5° or less within 30 days of last CCH injection. Numbers at the bottom

indicate the number of joints treated.
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FIGURE 2: Reduction in contracture to 5° or less within 30 days after treatment following the first, second, and third CCH
injections. Numbers below the bars indicate the number of joints treated that could be evaluated. Of the 879 joints treated, 625

(71%) did not receive a second injection and 780 (89%) did not receive a third injection.
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8 OPEN-LABEL STUDIES OF CCH IN DUPUYTREN CONTRACTURE
tient (MCP joint, 24 of 128, 19%; PIP point, 36 of
173, 21%); and satisfied with response (MCP joint,
10 of 128, 8%; PIP joint, 15 of 173, 9%).

Secondary outcomes: Secondary outcomes were similar in
both studies (Table 2). After 1 injection, 609 of 879
joints overall (69%: 80% of MCP joints and 52% of PIP
joints) achieved clinical improvement.

We pooled JOINT I and JOINT II data to evaluate
clinical success by contracture severity. The MCP and
PIP joints with lesser contracture severity (ie, � 50°
and �40°, respectively) showed a better response than
more severely contracted joints (Fig. 3).

At the end of the study, 71% of patients were “very
satisfied” and 21% “quite satisfied” with treatment;
47% of physicians rated change from baseline as “very
much improved,” and 35% as “much improved.”

Safety

At least 1 AE was reported in 97% of patients. Most
AEs were localized to the injection site and resolved
without intervention within a median of 7 days (Table
3). Two patients had serious AEs that were possibly or

TABLE 2. Secondary Outcome Measures: Clinical S
Change in Range of Motion by Joint (30 d After Las

JO

Clinical success by finger (n [%])a

Little

Ring

Middle

Index

All joints

Clinical improvement (n [%])b

Mean change in contracture from baseline (%)

Mean change in ROM from baseline (°)c

MCP joint

Clinical improvement (n [%])b

Mean change in contracture from baseline (%)

Mean change in ROM from baseline (°)c

PIP joint

Clinical improvement (n [%])b

Mean change in contracture from baseline (%)

Mean change in ROM from baseline (°)c

ROM, range of motion. Mean percent change from baseline data is p
aPrimary end point (ie, reduction in contracture to 0° to 5° of norm
bDefined as a reduction in contracture of 50% or more from baselin
cDefined as the difference between full-flexion and full-extension a
probably related to study drug (deep vein thrombosis in

JHS �Vol A, J
the leg and tendonitis near the injection site). No tendon
ruptures occurred.

Recurrence of contracture (� 20° contracture in suc-
cessfully treated joints) occurred in 19 of 497 joints (4%).

Measured about 30 days after the first injection, most
patients in the JOINT I and II studies had positive
antibodies to AUX-I (93% and 92%, respectively) or
AUX-II (85% and 89%, respectively). No AEs indica-
tive of a major systemic immunological response to
CCH were reported.

DISCUSSION
The JOINT I and II studies expand the efficacy and
safety data available for CCH injections and provide
results that are consistent with earlier studies.17,22,24,25

Two randomized, placebo-controlled trials previously
demonstrated significant positive efficacy outcomes as-
sociated with CCH, showing that cords injected with
CCH were much more likely to achieve clinical success
than those injected with placebo (CORD I, 64% vs 7%,
P � .001; and CORD II, 44% vs 5%, P � .001).22,23

The definition of clinical success (reduction of contrac-

ss by Finger Injected, Clinical Improvement, and
jection)

I Study
292)

JOINT II Study
(N � 587)

Total
(N � 879)

4 (49) 145/282 (51) 210/416 (50)

4 (61) 152/235 (65) 222/349 (64)

4 (41) 31/50 (62) 45/84 (54)

0 (50) 15/20 (75) 20/30 (67)

9 (72) 463 (79) 672 (76)

� 41 75.4 � 32 72.6 � 35
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� 17 32.9 � 16 33.0 � 17
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tive and stringent measure of efficacy, setting a high
standard not usually applied to other therapeutic inter-
ventions for Dupuytren contracture.8,9,27 In the present
studies, CCH resulted in clinical success or clinical
improvement in most patients. Given the increasing
popularity of needle aponeurotomy among hand sur-
geons as a less invasive, lower-cost alternative to other
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FIGURE 3: The JOINT I and JOINT II combined efficacy data
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CCH in these studies is generally comparable to results
achieved with needle aponeurotomy.8

Individuals with less severe MCP and PIP joint con-
tractures at baseline had better responses to CCH injec-
tions than those with more severe contractures. This is
not surprising given that surgical outcomes also tend to
produce better outcomes for primary disease and less
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and severe contractures. For example, 1 recent review
summarizing fasciectomy and fasciotomy outcomes by
disease stage reported satisfactory postoperative results
in 97%, 82%, 73%, and 59% of patients for stages I
through IV, respectively.8

In the JOINT I and II studies, severely contracted
PIP joint cords had lower success rates than both MCP
joints and less severely contracted PIP joints. The ob-
servation that PIP joints are more resistant to full cor-
rection than MCP joints is also consistent with findings
in other studies.8 In a randomized study by van Rijssen
and colleagues,27 fasciectomies or aponeurotomies per-
formed on MCP joints were much more successful than
those on PIP joints, affirming that severe contrac-
tures in PIP joints are associated with a less favor-
able prognosis. In a comprehensive review, Rayan1

reported that after excising the offending cord in
severe and prolonged PIP joint contractures, resid-
ual contracture can be expected, especially when the
deformity exceeds 60°.

Although CCH treatment provided clinical benefit in
severely contracted MCP and PIP joint cords, our find-
ing of greater benefit in joints with milder contracture
suggests that CCH could result in better outcomes when
joints are treated earlier in the course of disease. Du-

TABLE 3. Treatment-Related Adverse Events
Occurring in 5% or More of Patients

Adverse Event
Total

(N � 587)

Patients with � 1 treatment-related AE (n [%])a 567 (97)

Edema peripheral (of treated extremity) 439 (75)

Contusion 350 (60)

Injection-site pain 248 (42)

Pain in extremity 224 (38)

Injection-site hemorrhage 216 (37)

Injection-site swelling 156 (27)

Tenderness 146 (25)

Pruritus 59 (10)

Skin laceration 55 (9)

Blood blister 48 (8)

Hematoma 45 (8)

Axillary pain 45 (8)

Lymphadenopathy 42 (7)

Ecchymosis 41 (7)

Injection-site vesicles 34 (6)

aAll treatment-related adverse events to the end of the study.
puytren contracture is a progressive disease, and the

JHS �Vol A, J
current evidence indicates that providing treatment to
Dupuytren contractures of lower severity is more likely
to result in clinical success than watching and waiting
for contractures to become more severe.

We achieved clinical success after 1 CCH injection
in most patients, and treatment was rated as “very
satisfactory” by patients and physicians. Most patients
who had unsuccessful clinical outcomes did not receive
a second injection of the 3 injections of CCH allotted
per joint. Treated cords that were no longer palpable
received no additional injections. Cords that received
additional injections appeared to achieve additional
clinical successes.

The 9-month follow-up period in these studies limits
the ability to make conclusions regarding long-term
outcomes, including the likelihood of recurrence. Pa-
tients who achieved clinical success had the option to
enroll in a 5-year follow-up study, which included pa-
tients from these and other phase 3 studies.

Complications associated with surgical treatment oc-
cur frequently in patients with Dupuytren contracture,
especially when the severity of contracture is high.28–30

Overall complication rates after surgery are reported to
be between 4% and 39%. The most common compli-
cations reported have been wound healing (23%), scar
pain from incisions (17%), dysesthesia or paresthesia
(13%), hypoesthesia (10%), flare reaction (10%), reflex
sympathetic dystrophy or complex regional pain syn-
drome (6%), infection (2%), and hematoma (2%).7

Hurst et al22 noted that surgical complications may
include injury to the tendon, nerve, or artery; loss of
flexion or grip strength; complex regional pain syn-
drome; skin necrosis; and complications related to
wound healing. Complication rates after reoperation are
even greater.7

After administration and up to 9 months after CCH
injections, AEs that occurred were mild and transient
and most resolved without intervention within 14 days.
This is especially noteworthy given that the JOINT I
and II studies collected and reported AEs systemati-
cally. The ability to repeat CCH treatment is currently
under investigation, but this may provide options to
health care practitioners that are not available after
surgical correction in which the number of reoperations
is typically self-limited.

Thus, in the context of complications associated with
surgery or the potential need for lengthy hand therapy
or other medical interventions,7 the clinical impact of
having a minimally invasive option that effectively re-
duces contractures in most patients is substantial. Fi-

nally, patient satisfaction after treatment with CCH was
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favorable and consistent with physicians’ global assess-
ments of response.

In this study, treatment with CCH was safe and
effective for the treatment of Dupuytren contracture.
Collagenase clostridium histolyticum is a minimally
invasive treatment that was particularly more effective
when administered to joints with less severe contrac-
ture. Although the study protocol allowed up to 3 in-
jections of CCH per joint, most joints required only 1
injection. Joints that did not achieve clinical success and
received additional injections achieved further improve-
ment. Although joints with less severe contracture had
better outcomes, responses in more severely contracted
joints were satisfactory and also provided clinical ben-
efit. Given that CCH can be administered in a physi-
cian’s office and hand therapy is not required posttreat-
ment, there may no longer be a cause to delay treatment
for Dupuytren contracture until contractures become
severe enough to prompt traditional surgical interven-
tion. The improvement in contractures observed with
CCH treatment may lead to improvement in function-
ality of the hand such that there may be no need for
surgical intervention.
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