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Collagenase Clostridium histolyticum Injection Therapy
Improves Health-related Quality of Life in Patients with
Dupuytren’s Disease

Takuro Kuboi, MD 2 Tsuyoshi Tajika, MD, PhD ? Fumitaka Endo, MD ? Wataru Goto, MD ¢

Ichiro Nakajima, MD ¢ Satoshi Hasegawa, MD ¢ Daisuke Nakajima, MD, PhD ¢
Takafumi Hosokawa, MD ¢ and Hirotaka Chikuda, MD, PhD 2

Objectives: This study was conducted to investigate the changes in clinical and psychosocial
outcomes in patients with Dupuytren’s disease after initial treatment with collagenase Clostrid-
ium histolyticum (CCH) injection. Methods: This study involved 14 patients with Dupuytren’s
disease who underwent treatment with CCH injection. The range of motion of each phalangeal
joint was measured before treatment and at 6 months posttreatment. The following assessments
were also carried out pre- and posttreatment: the Geriatric Depression Scale Short — Japanese
version (GDS-J) to evaluate depressive status, Hand 10 to assess hand health status, and EuroQol-
5-dimension-3-level Japanese version to evaluate health-related quality of life Results: Significant
improvements were found in metacarpophalangeal joint extension and proximal interphalangeal
joint extension. Significant differences were also found between values before the initiation of
CCH injection and those at 6 months posttreatment for the EuroQol index score and the EuroQol
Visual Analog Scale (VAS). Significant positive correlations were found between the pre- to post-
treatment change in GDS-J scores and for the change in Hand 10 scores. Moreover, a significant
negative correlation was found between the change in GDS-J scores and change in EuroQol index
scores/EuroQol VAS scores before and at 6 months after CCH injection. Conclusions: For pa-
tients with Dupuytren’s disease, CCH therapy directly improved the health-related quality of life.
The degree of improvement of depressive status was associated with the degree of improvement

of hand health status and health-related quality of life.
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INTRODUCTION

Dupuytren’s disease is a fibroproliferative disease that pro-
duces fixed finger flexion contractures that are progressive
and irreversible.) Quality of life (QOL) is reduced because
of disabling limitations in performing activities of daily life
such as body washing, putting on gloves, shaking hands, and

doing handicraft.? Our previous study demonstrated an es-
timated prevalence of Dupuytren’s disease of 7% in Japan.®)
To treat Dupuytren’s disease, fasciectomy or fasciotomy has
been performed in Japan. Furthermore, between 2012 and
2014, Hirata et al. investigated the efficacy and safety of col-
lagenase Clostridium histolyticum (CCH) injection to treat
Dupuytren’s disease and revealed good outcomes similar to
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those obtained for Caucasian patients.” CCH injection has
also been used as a minimally invasive, nonsurgical treat-
ment option for Dupuytren’s disease in Japan. Earlier studies
have examined the therapeutic effects of CCH injection,
the associated adverse reactions, and the recurrence rate
after CCH injection.*"'? Previous studies have also inves-
tigated the relation between upper extremity health status
and psychological factors in patients with specific upper
extremity disorders.'!? It was found that patient-reported
outcome measurements for the upper extremities correlated
with symptoms of depression and pain anxiety.!) Few stud-
ies have investigated the relation between the status of the
affected hand and the psychological status in patients with
Dupuytren’s disease. Some studies have evaluated whether
the psychological status improved after treatment interven-
tions in patients with orthopedic disease.''Y Nevertheless,
few reports have described investigations of the association
of the efficacy of CCH injection and psychological changes
before and after CCH injection in patients with Dupuytren’s
disease. This study was conducted to evaluate the relation
between the clinical outcomes of the affected hand and the
depressive status and the health-related QOL before and at
6 months after CCH injection in patients with Dupuytren’s
disease.

METHODS

This multicenter study of 14 fingers in 14 patients (2
women and 12 men) with a mean age of 69.5 years (range
64-83 years) was conducted at four facilities. Patients evalu-
ated consecutively between January 2019 and March 2020
were recruited.

The study inclusion criteria were as follows: diagnosis
with Dupuytren’s disease, testing positive in a table top test
(i.e., demonstrating that the patient could not simultane-
ously place the affected fingers and palm flat on a table), and
flexion contracture of the metacarpophalangeal (MCP) joint
of between 20° and 100° or of the proximal interphalangeal
(PIP) joint of between 20° and 80° in at least one digit (not the
thumb)."> We explained the advantages and disadvantages
of collagenase Clostridium histolyticum injection therapy
and fasciectomy before starting treatment. The patients who
opted for nonsurgical treatment participated in this study.

Each subject completed a self-administered questionnaire
with items related to sex, dominant hand, onset year of
Dupuytren’s disease, smoking and drinking habits/history,
history of diabetes mellitus, and history of hand trauma. Pa-
tients were excluded from this study if they had had a hem-

orrhagic stroke or other disease affecting the hands such as
rheumatoid arthritis, hand fractures, or surgery for arthritis
of the finger. All procedures were carried out in accordance
with the ethical standards of the responsible committees on
human experimentation (institutional and national) and with
the Helsinki Declaration of 1975, as revised in 2008. This
study was approved by Gunma University Hospital Clinical
Research Review Board (Protocol Number: 2018—208). Writ-
ten informed consent was obtained from all participants.

Clinical Assessment

The range of motion (ROM) of the affected fingers was
measured passively in accordance with the measurement
manual by hand surgeons using a stainless-steel finger goni-
ometer before the initiation of CCH injection and at 6 months
after injection.

Intervention

Collagenase Clostridium histolyticum (0.58 mg) was in-
jected directly into Dupuytren’s-affected cords by the hand
surgeons, as described previously by Hurst et al.'> The vol-
umes of solution per injection were 0.25 ml for MCP joints
and 0.20 ml for PIP joints.

Hand surgeons performed a standardized finger extension
procedure on the affected finger 24 h after CCH injection.
We instructed patients to wear night splints and to perform
finger rehabilitation exercises for up to 4 months after finger
extension. Patients were instructed to perform the following
exercises at home four times a day for short sessions, com-
pleting ten repetitions for each exercise: (1) stretch out the
fingers actively and fully, (2) make adduction and abduction
movements of fingers actively and fully, (3) make full flexion
of the distal interphalangeal (DIP) joint and the PIP joint
with the wrist held in extension, (4) stretch out the fingers
with the unaffected hand passively.

Grip Strength Measurements

A digital dynamometer (Takei Scientific Instruments, To-
kyo, Japan) was used to measure the grip strength before the
initiation of CCH injection and at 6 months after the injec-
tion. Grip testing was conducted using the standard position
recommended by the American Society of Hand Therapists.
Participants were seated with the shoulder in adduction
and neutral rotation, the elbow flexed at 90°, the forearm in
a neutral position, and the wrist at between 0° and 30° of
extension and 0° and 15° of ulnar deviation.
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Evaluation of Depression

Depression symptoms were measured using the 15-item
Short Geriatric Depression Scale (GDS) both before CCH
injection and at 6 months posttreatment. The diagnostic ac-
curacy of the short form of GDS and the original version
demonstrated that the accuracy of both versions of GDS
was similar to that of the Center for Epidemiologic Studies
Depression Scale for diagnosing depression.'®) We assessed
psychological function with the 15-item Short Geriatric De-
pression Scale — Japanese version (GDS-J), for which overall
scores of 05 indicate no depression, 6—8 mild depression,
9-11 moderate depression, and 12—15 severe depression.!®1)
Yaotomi evaluated the validity and reliability of GDS-J in
an elderly Japanese population.”” According to this scale, a
score of 6 or higher indicates a likely depressive status.?) All
items in GDS are rated by self-report as 0 or 1, where 0 repre-
sents yes and 1 represents no. Item scores are summed, yield-
ing a possible total score in the range 0—15. Higher scores
signify a more severe depressive condition. Participants with
more than one missing item were excluded from analysis.

Assessment of Hand Symptoms and Capabili-
ties

Hand 10 is used to assess satisfaction with upper extremity
function. It is a self-administered comprehensive measure
that comprises ten items to identify upper extremity symp-
toms and the ability to perform certain activities. The ten
questions were presented along with illustrations to facilitate
comprehension. Each question is rated on a 0—10 numeric
rating scale. The points are summed to produce a total score
(minimum 0, maximum 100). A higher total score indicates a
worse upper extremity function. Kurimoto et al. verified the
reliability and validity of Hand 10.22->3

Evaluation of Health-related QOL

To evaluate the health-related QOL, we used a non-dis-
ease-specific instrument developed by the EuroQol Group:
the EQ-5D-3L Japanese version.”” The EQ-5D-3L evaluates
five dimensions: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. Each dimension of
EQ-5D-3L is assigned a response of one of three levels: no
problem, some or moderate problems, or extreme problems.
The EQ Visual Analog Scale (VAS) was used to measure
the self-related health status of the respondents to rate their
overall health. The best health status is indicated by a score
of 100, whereas the worst health status carries a score of 0.
Tsuchiya et al. validated EQ-5D-3L (Japanese version) as
having an evaluation capacity equivalent to the original ver-

sion.?%)

Statistical Analysis

Paired ¢ tests or Wilcoxon signed-rank tests were used to
compare changes in several variables (ROM of MCP joints,
PIP joints, and DIP joints; grip strength on the affected side;
the GDS-J score; the Hand 10 score; the EuroQol index score;
and the EuroQol VAS score) before injection therapy and at 6
months posttreatment. Spearman’s correlation coefficient by
rank test was used to assess correlations between the disease
duration; the change of ROM of each joint; the change of grip
strength of the affected side; and the changes of the GDS-J
score, the Hand 10 score, the EuroQol index score, and the
EuroQol VAS score (before treatment and 6 months post-
treatment). Correlations were characterized as low (#=0.10—
0.29), medium (#=0.30-0.49), or high (+=0.50-1.00).29 Data
are presented as means and standard deviations. Results for
which a P value of less than 0.05 was obtained were inferred
to be statistically significant.

RESULTS

We treated 14 affected fingers in 14 patients with CCH
injections. The follow-up period was 6 months after the CCH
injection. The clinical features of patients are presented in
Table 1. The ring finger ray was affected with a frequency of
57%, and the little finger ray was affected a frequency of 43%.
Assessment using the GDS-J score revealed that, before the
initiation of CCH injection therapy, 2 patients (14.3%) had
mild depressive status, whereas the 12 other patients (85.7%)
had no depressive status.

Significant correlations were found between the clinical
findings and the evaluation items before treatment with CCH
(Table 2). The MCP joint flexion angle (= —0.54, P<0.05),
the EuroQol index score (r=—0.57, P<0.05), and the EuroQol
VAS score (r= —0.84. P<0.01) showed significant negative
correlations with the GDS-J score. In contrast, the Hand 10
score (r=0.66, P<0.05) showed a significant positive correla-
tion with the GDS-J score. The clinical outcomes obtained
before CCH injection and at 6 months posttreatment are
presented in Table 3. Adverse reactions occurred in three
patients who received CCH injections: injection site lacera-
tion occurred in two patients, and injection site hematoma
occurred in one patient. The severity of all adverse reactions
was mild. At 6 months after CCH injection, no patient showed
a depressive status, as assessed by the GDS-J score. A signif-
icant improvement was found in the extension motions of the
MCP joints and PIP joints at 6 months after CCH injection

Copyright © 2021 The Japanese Association of Rehabilitation Medicine
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Table 1. Clinical features of the 14 participants

Characteristic Value
Mean age (standard deviation) (years) 69.5 (5.4)
Male, n (%) 12 (86)
Family history of Dupuytren’s disease, n (%) 2 (14)
Drinking history, n (%) 9 (64)
Smoking history, n (%) 8 (57)
Duration of condition (months) 53
Affected hand
Dominant side, n (%) 7 (50)
Affected finger
Ring finger, n (%) 8 (57)
Little finger, n (%) 6 (43)
Table 2. Correlation of clinical variables before CCH injection
GDS-J EuroQol EuroQol
e score index s?:ore VAS s%ore
Disease duration -0.33 —-0.39 -0.07 0.29
MCP joint extension 0.18 0.22 0.12 -0.24
MCP joint flexion -0.57 * —0.54 * 0.27 0.25
PIP joint extension -0.57 * —-0.15 0.21 —-0.05
PIP joint flexion —-0.16 0.25 —-0.08 -0.18
DIP joint extension —0.58 * -0.44 0.17 0.41
DIP joint flexion —-0.02 0.12 -0.33 -0.29
Affected grip strength -0.4 —-0.34 0.06 0.01
Hand 10 score — 0.66 * -0.5 -0.4
GDS-J score 0.66 * — -0.57 * —0.84 **
EuroQol index score -0.5 -0.57 * — 0.59 *
EuroQol VAS score -0.4 —0.84 ** 0.59 * —

* Significant, P<0.05.
** Significant, P<0.01.

(MCP joint extension angle: before, —31.8°; 6 months later,
—5.9° P=0.0012. PIP joint: before, —29.1°; 6 months later,
—13.8°% P=0.0095). Significant differences were found be-
tween the pre- and posttreatment EuroQol index scores and
EuroQol VAS scores (EuroQol index score: before, 0.81; 6
months later, 0.97; P=0.01. EuroQol VAS score: before, 67.7;
6 months later, 88.1; P= 0.006). No significant difference
was found between the grip strength of the affected hand,
the Hand 10 score, and the GDS-J score before the initiation
of CCH injection and at 6 months posttreatment (Table 3).
We assessed the correlations between the differences in each
clinical variable before and after CCH injection. A signifi-
cant positive correlation was found between the change in
the GDS-J score and the change in Hand 10 score before and
after CCH injection (=0.70, P<0.01). In contrast, significant

negative correlations were found between the changes in
GDS-J score and the changes in the EuroQol index score
(r=—0.66, P<0.05) and the EuroQol VAS score (r= —0.66,
P<0.05) before and at 6 months after CCH injection (Table
4).

DISCUSSION

One distinguishing characteristic of the current study is
the fact that CCH therapy directly improved the health-relat-
ed QOL of patients with Dupuytren’s disease. The EuroQol
index score and EuroQol VAS score before CCH injection
treatment and at 6 months posttreatment indicated sig-
nificant improvement. The Hand 10 score tended to improve
after CCH injection, but the tendency was not significant.

Copyright © 2021 The Japanese Association of Rehabilitation Medicine
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Table 3. Clinical features before CCH injection and at 6 months posttreatment

Bgfqre . 6 mon.th.s . P value
CCH injection after CCH injection
MCP joint ROM (degree)
Extension -31.8 (24.5) -5.9 (12.8) 0.0012 **
Flexion 82.5(7.6) 81.8 (11.1) 0.75
PIP joint ROM (degree)
Extension -29.1 (27.8) —13.8 (13.6) 0.0095 **
Flexion 94.3 (5.3) 95.5 (4.0) 0.39
DIP joint ROM (degree)
Extension -3.0(54) -0.7(2.7) 0.16
Flexion 58.9 (11.2) 58.7 (16.0) 0.77
Grip strength of affected side (kg) 27.4 (8.0) 29.1 (7.4) 0.12
Hand 10 score 15.5 (16.1) 5.3 (8.0) 0.08
GDS-J score 2.2 (2.6) 1.6 (1.7) 0.40
EuroQol index score 0.81 (0.21) 0.97 (0.09) 0.011 *
EuroQol VAS score 67.7 (24.6) 88.1 (14.5) 0.006 **

Values are presented as the mean (standard deviation).
* Significant, P<0.05.
** Significant, P<0.01.

Table 4. Correlation of changes in clinical variables before CCH injection and at 6 months posttreatment

AHand 10 score AGDS-J 'AEuroQol AEuroQol
score index score VAS score

AMCEP joint extension —-0.38 —-0.14 0.49 -0.21
AMCEP joint flexion -0.26 —-0.08 —-0.11 —-0.005
APIP joint extension -0.37 —-0.31 0.52 0.24
APIP joint flexion —-0.15 0.04 -0.12 -0.21
ADIP joint extension -0.43 —0.55* 0.20 0.16
ADIP joint flexion 0.44 0.21 -0.02 —-0.19
AAffected grip strength —-0.18 0.33 -0.24 —-0.64
AHand 10 score — 0.70 ** —-0.35 —-0.26
AGDS-J score 0.70 ** — —0.66 * —-0.66 *
AEuroQol index score —-0.35 —-0.66 * — 0.65 *
AEuroQol VAS score —0.26 —0.66 * 0.65 * —

* Significant, P<0.05.
** Significant, P<0.01.

Earlier studies have evaluated the outcomes and efficacy of
CCH treatment.*~'0)

Bradley et al. assessed patient satisfaction after CCH
injection and patient-reported outcomes measured by Quick-
DASH and the Southampton Dupuytren Scoring Scheme
in 213 patients with Dupuytren’s disease.”) For that study,
higher satisfaction was observed in patients with better
improvement in hand function, and lower satisfaction was
found in those with less improvement. In the current study,
there was no significant association between the change

before and after CCH injection in the Hand 10 score and
the changes in the EuroQol index score or the EuroQol VAS
score. However, there were significant associations between
the change before and after CCH injections in the GDS-J
score and the changes in the EuroQol index score and the
EuroQol VAS score. An carlier study indicated that, from
the perspective of patients with Dupuytren’s disease, the
performance of daily activities, interactions with others, and
QOL might be more important outcomes than the degree of
impairment.?”) It might be meaningful to assess the efficacy

Copyright © 2021 The Japanese Association of Rehabilitation Medicine
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of CCH injection using a multidisciplinary approach in pa-
tients with Dupuytren’s disease.

Our study found significant improvements in the exten-
sion motion in MCP joints and in PIP joints at 6 months
after CCH injection. However, no significant correlation
was found between the degree of improvement of the exten-
sion ROM deficit and the Hand 10 score, the GDS-J score,
the EuroQol index, or the EuroQol VAS. A previous study
found correlations between objectives such as the total pas-
sive extension deficit, ROM, and subjective endpoints, with
patient- and physician-rated satisfaction with therapy being
low to moderate. These results suggest that objective mea-
surements of angular deformity do not properly reflect the
beneficial or otherwise effects of treatment of Dupuytren’s
disease.”) Another study indicated that emotional factors
and health-related QOL, not the degree of improvement
of finger flexion contracture, are important contributors to
functional recovery.”® We assessed the depressive status as
an emotional factor before and after CCH injection therapy.
The assessment categorized by the GDS-J score revealed
that 2 patients (14.3%) had mild depressive status and that 12
patients (85.7%) had no depressive status before the initiation
of CCH injection therapy. However, a significant correlation
was found between the GDS-J score and the Hand 10 score
(r=0.66, P<0.05) before CCH injection. This result suggests
that functional hand health status might be related to the
psychological status in patients with Dupuytren’s disease, as
described in earlier reports.'’!'? In the current study, there
was no significant difference between the GDS-J score be-
fore CCH injection and that at 6 months posttreatment. How-
ever, no patient had a depressive status 6 months after CCH
injection. Furthermore, a significant positive correlation was
found between the change in the GDS-J score and the change
in the Hand 10 score before and at 6 months after CCH injec-
tion (= 0.70, P<0.01). Previous studies have demonstrated
that clinically positive effects of treatment intervention can
improve the psychological status of patients with rheumatoid
arthritis and Parkinson’s Disease.!>>” The positive clinical
effects of CCH injection therapy might be associated with
improvement of the depressive status and hand function in
patients with Dupuytren’s disease.

In our study, the incidence of adverse events such as injec-
tion site hemorrhage and skin tears was 21.4%. The sever-
ity of all adverse reactions was mild. All patients had fully
healed at short-term follow-up. Earlier studies have revealed
adverse events reported after treatment with CCH injection
as local injection site and upper-extremity pain, periph-
eral edema, ecchymosis, hemorrhagic blisters, injection site

hemorrhage or hematoma, skin tears, axillary or complex
regional pain syndrome, tendonitis, skin graft loss, phalanx
fracture, cold intolerance, digital neuropraxia, pulley rup-
ture, and in rare cases, flexor tendon rupture.*3°3? Bradley
et al. reported that 73% of 213 patients treated with CCH for
Dupuytren contractures were very satisfied or satisfied with
the CCH injection therapy outcome despite the occurrence of
some adverse events such as bruising, skin split, and armpit
pain.®) Baumeister et al. reported that, as a general principle,
an adverse occurrence has a greater effect on overall satis-
faction than an advantageous one across a broad range of
psychological phenomena.’® It is evidently very important
for the physician to carefully give sufficient information re-
lated to possible adverse effects and to inform patients about
complications and recurrence rates before obtaining consent
for CCH injection therapy.

This study has several noteworthy limitations. First, the
small sample size influenced the statistical power for assess-
ing relationships between the changes recorded in the clinical
findings. Further work is needed to re-evaluate the current
conclusions using a more appropriate sample size. Second,
we were unable to investigate the clinical outcomes of CCH
injection in the long term. Earlier studies demonstrated that
CCH injection therapy is associated with a low rate of severe
complications but a high recurrence rate.¥ In our study,
no recurrence was found in any patient. Recurrence of this
disease could influence the psychological status of patients.
Third, the use of different self-administered questionnaires
to assess depression might engender overestimation or un-
derestimation of depressive symptom responses. Additional
psychosocial assessment tools might affect the results related
to depression status. Fourth, we did not assess other related
factors for depressive symptoms such as Japanese cultural
factors, education level/socioeconomic status, or other unre-
lated health concerns. Fifth, the responsiveness of EQ-5D-3L
and Hand 10 has not been evaluated specifically for patients
with Dupuytren’s disease. Trybus et al. described the Du-
puytren Disease Scale of Subjective Wellbeing of Patients,
a 12-item questionnaire covering four subscales consisting
of self-esteem, family life, occupational life, and social life,
to evaluate the QOL of the patients with Dupuytren’s dis-
ease.’® Responsiveness indicates an instrument’s ability to
capture clinically important changes®®; valid reproducible,
responsive Dupuytren’s disease-specific measures should be
developed.

Copyright © 2021 The Japanese Association of Rehabilitation Medicine
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CONCLUSIONS

Our results demonstrated that, in patients with Dupuy-
tren’s disease before CCH injection, the level of function-
ality of the affected hand and the health-related QOL were
associated with the depressive status level. CCH injection
therapy directly improved health-related QOL, but not
depression status, in patients with Dupuytren’s disease at 6
months posttreatment. However, the change in the GDS-J
score from before CCH injection to 6 months posttreatment
showed significant correlations with the changes in the Hand
10 score, the EuroQol index score, and the EuroQol VAS
score. Positive change in depressive status could be associ-
ated with improvements of the affected hand function and
health-related QOL.
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