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Background: Dupuytren’s disease is a common, chronic, fibroproliferative dis-
ease of the palmar fascia. The cause is unclear but includes genetic predis-
position alongside environmental factors. Several studies have suggested an
association between Dupuytren’s disease and excess mortality. The authors
aimed to evaluate this association in adult patients in the United Kingdom
and identify the causes of mortality.

Methods: The authors used a large primary care database (Clinical Practice
Research Datalink) linked to the Office of National Statistics to identify pa-
tients with Dupuytren’s disease between January 1, 1995, and December 31,
2013. Each patient was matched by age, sex, and general practitioner to five
control patients without the disease. Cox regression models were used to study
the association between Dupuytren’s disease and all-cause and cause-specific
mortality, adjusting for confounders.

Results: A total of 41,965 Dupuytren’s disease patients and 209,825 control
patients were identified. The all-cause mortality rate was increased in both un-
adjusted (hazard ratio, 1.48; 99% CI, 1.29 to 1.70; p < 0.0001) and multivariable
adjusted (hazard ratio, 1.43; 99% CI, 1.25 to 1.65; p < 0.0001) models in patients
with Dupuytren’s disease, 12 years after diagnosis. Excess mortality was second-
ary to a wide range of causes, including cancer (hazard ratio, 1.66; 99% CI, 1.27
to 2.17; p < 0.0001), an effect that persisted after adjustment for confounders.
Conclusions: There is excess mortality associated with Dupuytren’s disease that
can be partially explained through environmental factors. From time of diagno-
sis in primary care, there is a 12-year window of opportunity for intervention to
reduce the impact of these factors. The authors observed an increased risk of can-
cer mortality independent of confounders, and hypothesize a shared genetic risk
between Dupuytren’s disease and cancer.  (Plast. Reconstr. Surg. 145: 574e, 2020.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Risk, II.

fibroproliferative disease of the palmar fas-

D upuytren’s disease is a benign, progressive
cia thatresultsin flexion contractures of the
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involved digits and significant functional impair-
ment. It is also associated with debilitating fibro-
matoses of the feet (Ledderhose disease) and the
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penis (Peyronie’s disease)."” Dupuytren’s disease
is very common, affecting 5 percent to 30 percent
of people in populations of European descent.”*
In the United Kingdom in 2004, the incidence of
new consultations with general practitioners for
Dupuytren’s disease was 34.3 per 100,000 men/
year, and there is evidence that the prevalence is
increasing.”’

A genetic predisposition to Dupuytren’s dis-
ease is well recognized.”” There is also a clear
nongenetic influence on development of the dis-
ease'’: reported risk factors in hospital-based case-
control studies include hypercholesterolemia,'’
smoking and alcohol intake,'” diabetes,"” and epi-
lepsy.'* Rheumatoid arthritis and increasing body
mass index are thought to be protective against
developing the disease.'”'°

Patients with Dupuytren’s disease have also
been reported to have a higher mortality rate
than unaffected control subjects in small stud-
ies from Scandinavia and Iceland.'”" This may
be accounted for by the aforementioned nonge-
netic risk factors, but these studies were too small
to answer this question. Despite being benign,
Dupuytren’s disease shares many clinical and cell
biological features with cancer, namely, increased
cell proliferation, formation of tumor-like nod-
ules, and the propensity to local recurrence after
excision. Furthermore, a Swedish study has sug-
gested a higher cancer incidence in patients with
the disease.” It is feasible that beyond the known
common risk factors for Dupuytren’s disease and
cancer, other factors (for example, genetic vari-
ants predisposing to the disease) might also pre-
dispose to certain types of cancer and again lead
to an excess mortality rate in those affected.

The aim of this study was to identify any excess
mortality associated with the diagnosis of Dupuy-
tren’s disease compared with matched control
patients in a large prospective cohort within the
United Kingdom, and to quantify the contribu-
tion of environmental risk factors to mortality.

METHODS

Ethical Approval
This study was approved by the Independent
Scientific Advisory Committee for Medicines and

Healthcare Products Regulatory Agency Database
Research (protocol 14_196R).

Data Sources and Study Participants

We analyzed data from the United Kingdom
Clinical Research Practice Datalink, a primary care

database containing the anonymized health records
of approximately 6.9 percent of the U.K. popula-
tion,”! for the period between January 1, 1995,
and December 31, 2013. Subjects were eligible for
inclusion after completing 1 year of registration in
a Clinical Research Practice Datalink—contributing,
research-quality general practice. Dupuytren’s dis-
ease—exposed subjects were identified according
to a Read code list defined independently by two
clinically qualified researchers (R.K. and D.F.), with
consensus reached by a third (D.P-A.). (See Table,
Supplemental Digital Content 1, which lists of all
Read codes used to identify cases of Dupuytren’s
disease within the Clinical Research Practice Data-
link database and all risk factors studied, including
smoking, diabetes mellitus, rheumatoid arthritis,
epilepsy, hypercholesterolemia, hypertriglyceride-
mia, and alcohol consumption, http://links.lww.com/
PRS/D952.) We excluded patients who did not have
arecorded gender and those who were less than 18
or over 109 years of age on the date of diagnosis.
The date of diagnosis was defined as the date that
the patient had his or her first consultation with a
general practitioner regarding Dupuytren’s disease.

We matched each Dupuytren’s disease par-
ticipant to five disease-free control patients, who
were defined as those never having been diag-
nosed with Dupuytren’s disease at the time of data
extraction (August 25, 2015). Control patients
were matched by age (+2 years), sex, and general
practitioner’s practice.

Data extracted from the U.K. Clinical Research
Practice Datalink included demographic details
and diagnostic and therapeutic data regarding
potential confounding factors, namely, body mass
index, smoking and alcohol status, diabetes, epi-
lepsy, rheumatoid arthritis, hypertriglyceridemia,
and hypercholesterolemia. Previously validated
code lists were identified for smoking status, alco-
hol use, diabetes mellitus, epilepsy, and rheu-
matoid arthritis. (See Document, Supplemental
Digital Content 2, which contains a list of refer-
ences that were used to identify previously vali-
dated code lists for risk factors, hittp://links.lww.
com/PRS/D953.) A code list was generated for
Dupuytren’s disease, hypercholesterolemia, and
hypertriglyceridemia, as described above. Infor-
mation regarding mortality rate was extracted
using data linkage from the Office of National
Statistics.

Outcomes

Our primary outcome measure was all-cause
mortality within the study period in cases of Dupuy-
tren’s disease compared with matched controls.
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Our secondary outcome measures included 10
subsets of causes of death as defined using the
International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision, namely,
neoplastic, circulatory, respiratory, hematological,
endocrine, psychiatric, genitourinary, musculo-
skeletal, digestive organ, and central and periph-
eral nervous system diseases. We then planned to
analyze each significantly associated subgroup fur-
ther to identify specific causes of excess mortality.

Follow-Up

Our mortality model defined time-atrisk as
the period between an index date until date of
death, or end of follow-up (discharge from their
general practitioner, or January 1, 2014), which-
ever came first. We defined an index date as being
the date of diagnosis of Dupuytren’s disease for
cases. The index date for control patients was
defined as the date of diagnosis of Dupuytren’s
disease for their matched case.

Statistical Analyses

We used Stata MP 14.1 software (StataCorp,
LLC, College Station, Texas) for all analyses. We
reported all results using confidence intervals and
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p values at the 1% significance level. Within the
U.K. Clinical Research Practice Datalink database,
smoking status is stratified into current smoker,
previous smoker, and never smoker. For each par-
ticipant, we extracted the most recent recorded
status prior to the index date. Alcohol exposure is
similarly stratified and was extracted in an analo-
gous way. Body mass index was stratified into three
groups: less than or equal to 25 mg/m? 25.1 to
29.9 kg/m?, and greater than or equal to 30 kg/m?.

We accounted for missing data by imputation
using multivariate imputation by chained equa-
tions. We imputed data on smoking status, alcohol
status, body mass index, and ethnicity. We created
10 imputed datasets using the following predic-
tors for imputation: age at index date, sex, ethnic-
ity, geographic region, Dupuytren’s disease status,
smoking status, alcohol status, body mass index,
diabetes, and death from cancer, cardiovascular
disease, chronic lower respiratory tract disease,
or liver disease. We combined the imputed datas-
ets using Rubin’s rules. Due to a high proportion
of missing data for alcohol consumption (81.1
percent of cases and 86.5 percent of controls,
Table 1), we did not see convergence of datasets
within multivariate imputation by chained equa-
tions (p < 0.0001, chi-square test). We did not,

Table 1. Baseline Characteristics According to Dupuytren’s Disease Status in the U.K. Clinical Research Practice

Datalink Database from 1995 to 2013

No DD DD Odds Ratio
(n=209,825) (n=41,965) (99% CI) p

Mean age* (SD), yr 62.8 (12.0) 62.8 (12.0) — —
Body mass index — —

Mean valuet (SD), kg/m? 27.4 (5.1) 26.7 (4.7)

Missing (%) 118,900 (56.7) 10,898 (26.0)
Alcohol consumption* (%) — —

Never 802 (0.4) 209 (0.5)

Past 7129 (3.4) 899 (2.1)

Current 20,373 (9.7) 6806 (16.2)

Missing 181,521 (86.5) 34,051 (81.1)
Smoking status® (%) 2.21 (2.14-2.27)% <0.0001

Never 50,965 (48.3) 16,734 (39.9)

Past 29,089 (13.9) 10,420 (24.8)

Current 21,365 (10.2) 6836 (16.3)

Missing 108,406 (51.2) 7975 (19.0)
Ethnicity (%) — —

Caucasian 35,112 (16.7) 7989 (19.0)

Not Caucasian 2091 (1.0) 236 (0.6)

Missing 172,622 (82.3) 33,740 (80.4)
History of diabetes mellitus (%) 27,133 (12.9) 7074 (16.9) 1.37 (1.31-1.42) <0.0001
History of rheumatoid arthritis (%) 3522 (1.7) 731 (1.7) 1.04 (0.93-1.15) 0.36
History of epilepsy (%) 3815 (1.8) 836 (2.00) 1.10 (0.99-1.21) 0.02
History of hypercholesterolemia or

hypertriglyceridemia (%) 19,321 (9.2) 4801 (11.4) 1.27 (1.22-1.33) <0.0001

DD, Dupuytren’s disease.

*At the date of diagnosis of Dupuytren’s disease for cases and the matched date for controls; odds ratio for alcohol consumption and ethnicity
was not performed due to high percentage of missing data.
TMost recent body mass index measurement at time of, or most recent to, diagnosis of Dupuytren’s disease, calculated as weight in kilograms

divided by height in meters squared.

10Odds ratio reported for ever smokers/never smokers.
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therefore, include alcohol in the final analyses,
although we performed a sensitivity analysis with
and without these missing data. (See Table, Sup-
plemental Digital Content 3, which shows all-cause
mortality rates in a multivariate-adjusted model,
comparing hazard ratios including and excluding
missing data for smoking and alcohol intake. This
Table shows a sensitivity analysis for inclusion and
exclusion of patients without smoking data and
alcohol data, http://links.lww.com/PRS/D954.)

We used logistic regression to report odds ratios
between cases of Dupuytren’s disease and their
matched control cases for potential confounders
defined from the literature, namely, body mass
index, smoking, alcohol, diabetes, hypercholes-
terolemia and hypertriglyceridemia, epilepsy, and
rheumatoid arthritis. When odds ratios were found
to be significantly increased in Dupuytren’s disease
compared with Dupuytren’s disease—free patients,
they were included in the multivariable model.

We used Cox proportional hazards models
stratified by matched sets to calculate hazard ratios
according to Dupuytren’s disease status. We evalu-
ated the effect of the disease on all-cause mortality
and our predefined list of secondary outcomes. We
tested the proportional hazards assumption using
Schoenfeld’s residuals. Where this was violated,
we analyzed survival in sections determined by the
time point where there was deviation from pro-
portionality, using the method of episode splitting
to address time-varying covariates. This method
is recommended as a clear and simple approach
to nonproportionality in the event that only one
covariate, or a few covariates, is nonproportional.*

We did not adjust for age, sex, or location, as
these variables were matched for in our selection
of control patients. We performed stepwise adjust-
ment of our model using the following confound-
ers: smoking status, diabetes mellitus, body mass
index, hypercholesterolemia, and hypertriglyc-
eridemia. Our final multivariable model included
only smoking, body mass index, and diabetic sta-
tus. We stratified patients with categorical diag-
noses into three groups (diagnosed prior to the
index date, diagnosed after the index date, or
never diagnosed) and also evaluated the effect of
body mass index and smoking exposure (defined
above) on our primary and secondary outcomes.

RESULTS

Baseline Characteristics

We identified 41,965 eligible patients with
Dupuytren’s disease and matched them to 209,825
control patients. There were 41,438 observed

deaths during follow-up, 6016 of which occurred
in Dupuytren’s disease patients.

Patients with Dupuytren’s disease were more
likely to have a poor cardiovascular risk profile,
including a history of current/past smoking (odds
ratio, 2.21;99% CI, 2.14 to 2.27; p <0.0001), diabe-
tes mellitus (odds ratio, 1.37;99% CI, 1.31 to 1.42;
p < 0.0001), and hypercholesterolemia or hyper-
triglyceridemia (odds ratio, 1.27; 99% CI, 1.22 to
1.33; p <0.0001). They were no more likely to have
a diagnosis of epilepsy than control patients. We
found no protective association between rheuma-
toid arthritis and Dupuytren’s disease. Compared
with participants with body mass index of 25 kg/
m? or less, other participants were less likely to
have Dupuytren’s disease.

There was a high level of missing data for
ethnicity (80.4 percent for Dupuytren’s disease
patients and 82.3 percent for controls). This is
similar to previously published literature on the
completeness of ethnicity data within the UK.
Clinical Research Practice Datalink database.”
There have previously been observed differences
in mortality rates among ethnic groups; how-
ever, this effect has been attributed to differences
in socioeconomic status, body mass index, and
health behaviors (e.g., smoking and alcohol).***
We accounted for these factors in our multivari-
able model.

Mortality

Table 2 summarizes the association between
mortality rate and diagnosis of Dupuytren’s dis-
ease. We found that all-cause mortality hazard was
nonproportional, changing at 12 years after diag-
nosis (Fig. 1). The presence or absence of Dupuy-
tren’s disease was found to be the only covariate
that violated the proportional hazards assump-
tion. This pattern was observed in most subsets
of mortality. We therefore split our analysis into
two sections: the first for mortality within 12 years
of disease diagnosis, and the second for mortal-
ity thereafter. There were three exceptions to this
observation: death secondary to liver disease and
death caused by lip, oral, and pharyngeal cancer
did not violate the proportional hazards assump-
tion; death caused by suicide or self-harm violated
the proportional hazards assumption at 5 years
(Table 3).

We observed a delayed increase in mortality
rate for Dupuytren’s disease patients compared
with Dupuytren’s disease—free subjects. There was
a small survival benefit (hazard ratio, 0.82; 99%
CIL 0.79 to 0.85; p < 0.0001) in the first 12 years
after diagnosis of Dupuytren’s disease, followed by
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Table 2. Unadjusted and Multivariable Adjusted Hazard Ratios (99% Confidence Intervals) for Mortality
According to Dupuytren’s Disease Status in the U.K. Clinical Research Practice Datalink Database, 1995 to 2013:

Main ICD-10 Categories*

0 to 12 Years

12 to 20 Years

Cause of Death
(no. of deaths) DD HR (99% CI) p DD HR (99% CI) b
All-cause mortality (n = 41,438)
Unadjusted 0.82 (0.79-0.85) <0.0001 1.48 (1.29-1.70) <0.0001
Multivariable adjusted** 0.80 (0.77-0.83) <0.0001 1.43 (1.25-1.65) <0.0001
Cancer (n = 8098)
Unadjusted 0.90 (0.83-0.98) 0.0013 1.66 (1.27-2.17) <0.0001
Multivariable adjusted 0.86 (0.79-0.94) <0.0001 1.63 (1.24-2.14) <0.0001
Cardiovascular disease (n = 8225)
Unadjusted 0.86 (0.79-0.94) <0.0001 1.47 (1.13-1.91) 0.0002
Multivariable adjusted 0.80 (0.73-0.87) <0.0001 1.8 (1.05-1.80) 0.0021
Respiratory disease (n = 3427)
Unadjusted 0.88 (0.77-1.00) 0.0103 1.64 (1.14-2.38) 0.0005
Multivariable adjusted 0.80 (0.70-0.92) <0.0001 1.50 (1.03-2.19) 0.0051
Digestive organ disease (n=1177)
Unadjusted 1.08 (0.88-1.33) 0.3438 2.32 (1.22-4.41) 0.0007
Multivariable adjusted 1.00 (0.81-1.23) 0.9924 2.12 (1.11-4.05) 0.0028
Endocrine disease (n = 343)
Unadjusted .18 (0.80-1.70) 0.3027 3.32 (1.21-9.08) 0.0021
Multivariable adjusted .80 (0.54-1.17) 0.1285 2.34 (0.84-6.54) 0.0327
Psychiatric disease (n=1072)
Unadjusted 0.98 (0.77-1.23) 0.7864 1.81 (1.06-3.09) 0.0040
Multivariable adjusted 0.90 (0.71-1.14) 0.2605 1.70 (0.99-2.92) 0.0113

ICD-10, International Statistical Classification of Diseases and Related Health Problems, Tenth Revision; DD, Dupuytren’s disease; HR, hazard ratio.
*Multivariable models were adjusted for diabetes mellitus (diagnosis before Dupuytren’s disease/after Dupuytren’s disease/never), smoking
status (current/ex-smoker/never smoker, most recent status prior to Dupuytren’s disease diagnosis), and body mass index (<25 kg/m?, 25 to

30 kg/m?, >30 kg/m?).

increased mortality (hazard ratio, 1.48; 99% CI,

1.25 to 1.65; p < 0.0001) beyond 12 years.
Specifically, after 12 years, we found increased

mortality secondary to cancer (hazard ratio, 1.6;

99% CI, 1.27 to 2.17; p < 0.0001), cardiovascular
disease (hazard ratio, 1.47; 99% CI, 1.13 to 1.91;
p = 0.0002), respiratory disease (hazard ratio,
1.64; 99% CI, 1.14 to 2.38; p = 0.0005), diseases of

Fig. 1. Kaplan-Meier survival curve of all-cause mortality comparing individuals with and without
a diagnosis of Dupuytren’s disease from the date of diagnosis.
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Table 3. Unadjusted and Multivariable Adjusted Hazard Ratios for Mortality According to Dupuytren'’s
Disease Status in the U.K. Clinical Research Practice Datalink Database, 1995 to 2013: Subcategories of ICD-10

Classification*

0 to 12 Years 12 to 20 Years
(n =251,790) (n =31,990)
DD (n = 41,965) DD (n = 4544)
HR (99% CI) p HR (99% CI) p

Subcategory (no. of deaths)

Lung cancer (n=1762)

Unadjusted 0.95 (0.79-1.13) 0.4103 1.76 (0.95-3.28) 0.0184

Multivariable adjusted 0.91 (0.76-1.08) 0.1606 1.77 (0.95-3.31) 0.0191
Prostate cancer (n = 766)

Unadjusted 0.94 (0.71-1.23) 0.5339 1.86 (0.87-3.95) 0.0347

Multivariable adjusted 0.88 (0.67-1.17) 0.2671 1.79 (0.84-3.83) 0.0484
Lip, oral, and pharyngeal cancer (n=100)7

Unadjusted 2.10 (1.18-3.73) 0.0009 2.10 (1.18-3.73) 0.0009

Multivariable adjusted 1.41 (0.64-3.16) 0.2599 1.41 (0.64-3.16) 0.2599
Digestive organs cancer (n = 2378)

Unadjusted 0.91 (0.78-1.06) 0.1179 1.66 (1.01-2.72) 0.0087

Multivariable adjusted 0.87 (0.74-1.01) 0.0189 1.60 (0.97-2.63) 0.0160
Cerebrovascular disease (n=2012)

Unadjusted 0.85 (0.72-1.12) 0.0189 1.72 (1.03-2.87) 0.0065

Multivariable adjusted 0.79 (0.67-0.94) 0.0006 1.57 (0.94-2.65) 0.0230
Ischemic heart disease (n = 4138)

Unadjusted 0.88 (0.78-0.99) 0.0048 1.54 (1.05-2.27) 0.0035

Multivariable adjusted 0.80 (0.71-0.90) <0.0001 1.40 (0.95-2.06) 0.0267
Chronic lower airway disease (n = 1439)

Unadjusted 0.80 (0.65-0.98) 0.0056 1.79 (0.88-3.62) 0.0347

Multivariable adjusted 0.76 (0.61-0.96) 0.0023 1.68 (0.72-3.88) 0.1123
Liver disease (n = 326)

Unadjusted 1.83 (1.32-2.54) <0.0001 1.83 (1.32-2.54) <0.0001

Multivariable adjusted 2.03 (1.32-3.12) <0.0001 2.03 (1.32-3.12) <0.0001
Diabetes (n=273)

Unadjusted .18 (0.77-1.81) 0.3121 3.14 (1.03-9.59) 0.0082

Multivariable adjusted .75 (0.49-1.15) 0.0808 2.08 (0.67-6.47) 0.0975
Suicide and self-harm (n=105)1

Unadjusted 0.83 (0.33-2.08) 0.5958 3.76 (1.64-8.63) <0.0001

Multivariable adjusted 0.80 (0.32-2.03) 0.5436 3.73 (1.61-8.64) 0.0001

ICD-10, International Statistical Classification of Diseases and Related Health Problems, Tenth Revision; DD, Dupuytren’s disease; HR, hazard ratio.
*Multivariable models were adjusted for diabetes mellitus (diagnosis before Dupuytren’s disease/after Dupuytren’s disease/never), smoking
status (current/ex-smoker/never smoker, most recent status prior to Dupuytren’s disease diagnosis), and body mass index (<25 kg/m?, 25 to

30kg/m?, >30 kg/m?).
tProportional hazards assumption was not violated.

{Violated proportional hazards assumption at 5 years after diagnosis.

the digestive organs (hazard ratio, 2.32; 99% CI,
1.22 to 4.41; p = 0.0007), endocrine disease (haz-
ard ratio, 3.32; 99% CI, 1.21 to 9.08; p = 0.0021),
and psychiatric disease, including suicide and self-
harm (hazard ratio, 1.81; 99% CI, 1.06 to 3.09;
p =0.0040).

Subgroup analysis within these categories
(Table 3) revealed that patients with Dupuytren’s
disease were more likely to die from lung, diges-
tive organ, and lip, oral, and pharyngeal cancer.
Furthermore, we found that increased mortality
secondary to respiratory disease was likely to be
caused by chronic lower airway disease. Within
the group of patients who died from cardiovascu-
lar disease, the major contributors to excess death
were cerebrovascular disease and ischemic heart
disease. Death secondary to diabetes was respon-
sible for the excess death from endocrine causes.
Patients with Dupuytren’s disease were also

more likely to die from liver disease throughout
the course of follow-up. Finally, they were more
likely to die from suicide or self-harm, with this
increased risk starting at 5 years from the case
index date.

We explored preliminary evidence for the
reasons behind the increased mortality within
our dataset by stepwise multivariable regression
to account for known common risk factors for
both Dupuytren’s disease and mortality: smok-
ing status, body mass index, and diabetes mel-
litus. In some cases, adjustment for diabetes,
smoking status, and body mass index within our
regression model eliminated the excess mortal-
ity (Tables 2 and 3). However, even using a mul-
tivariable model adjusting for these confounders,
patients with Dupuytren’s disease had a significant
increase in all-cause mortality (hazard ratio, 1.43;
99% CI, 1.25 to 1.65; p < 0.0001), cancer-related
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mortality (hazard ratio, 1.63; 99% CI, 1.24 to 2.14;
p < 0.0001), mortality caused by cardiovascular
disease (hazard ratio, 1.38; 99% CI, 1.05 to 1.80;
p =0.0021), and mortality caused by respiratory
disease (hazard ratio, 1.50; 99% CI, 1.03 to 2.19;
p = 0.0051) beginning 12 years after diagnosis.
Adjusting for diabetes and smoking status did
not eliminate the risk of death from liver disease
throughout follow-up (hazard ratio, 2.03; 99% CI,
1.32 to 3.12; p < 0.0001) or from suicide and self-
harm (hazard ratio, 3.73; 99% CI, 1.61 to 8.64;
p =0.0014) starting from 5 years after diagnosis.

Missing Data Sensitivity Analysis

There was a moderate level of missing data for
smoking (46.2 percent) and a high level of miss-
ing data for alcohol consumption (85.6 percent)
(Table 1). We performed a sensitivity analysis first
including cases and controls with missing data
and second after removal of cases and controls
with missing data for both smoking and alcohol
consumption. In all analyses, the results remained
consistent, demonstrating reduced mortality from
diagnosis until 12 years and increased mortality
after 12 years. (See Table, Supplemental Digital
Content 3, which shows all-cause mortality in a
multivariate-adjusted model, comparing hazard
ratios including and excluding missing data for
smoking and alcohol intake. This Table shows a
sensitivity analysis for inclusion and exclusion of
patients without smoking data and alcohol data,
http://links.lww.com/PRS/D954.)

DISCUSSION

Our study has demonstrated an increased risk
of death in patients with Dupuytren’s disease, a
very common fibroproliferative disorder of the
hand. This excess mortality is accounted for by
increase in death from cancer, cardiovascular dis-
ease, diabetes, liver disease, and suicide. Impor-
tantly, for most causes of excess mortality, there is
a delay of 12 years before this increase becomes
evident, representing an important therapeutic
window for intervention by healthcare profession-
als. Adjusting for smoking and diabetic status in
our multivariable regression model reduced the
effect size of increased mortality in patients with
Dupuytren’s disease, which suggests that these fac-
tors are at least partially responsible. We recom-
mend that special attention be paid to smoking
cessation, control of diabetes, and dyslipidemia
management in this group of patients when they
first present to medical services. We hypothesize
that there is a 12-year delay in increased mortality
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secondary to the nature of the causes of death
that we have identified. For example, it may take
12 years for a poor cardiovascular profile to mani-
fest into a life-threatening myocardial infarction.

Intriguingly, we found that there remained an
increase in all-cause and cancerrelated mortality
after adjustment for confounding factors associ-
ated with both Dupuytren’s disease and mortality.
Dupuytren’s disease is a complex genetic disease,
with multiple genetic loci interacting with environ-
mental factors, leading to the disease phenotype. A
previous genome-wide association study identified
nine genetic loci associated with Dupuytren’s dis-
ease, of which six were involved in the WNT signal-
ing pathway,” a family of proteins that regulate cell
growth, differentiation, and proliferation. Deregu-
lation of WNT signaling is implicated in the devel-
opment of multiple cancers, including colorectal,
breast, prostate, and oropharyngeal cancer.””* It
is conceivable that there may be a shared genetic
predisposition to both cancer and Dupuytren’s
disease, and this hypothesis deserves further study.

We confirmed previous studies that have dem-
onstrated an association between Dupuytren’s dis-
ease and smoking.'” The effects of this association
are reflected in the increased risk of death from
respiratory disease, alongside lip, oral, and pha-
ryngeal cancer. We also found that patients with
Dupuytren’s disease had an unfavorable cardiovas-
cular profile compared with matched controls: in
addition to smoking, they were more likely to have
a diagnosis of diabetes and hypercholesterolemia
and hypertriglyceridemia. As with respiratory dis-
ease, we found that adjusting for smoking status
accounted for some of the observed increased car-
diovascular mortality. Interestingly, adjusting for
a prior diagnosis of diabetes or an elevated lipid
profile in our multivariable model reduced, but
did not eliminate, the observed increased risk of
death from cardiovascular disease or its subsets.

We could not include alcohol consumption
in our multivariable model due to a large propor-
tion of missing data and an inability to accurately
impute these data. However, liver disease was a
consistent cause of increased mortality and sug-
gests some shared etiology. Intriguingly, we have
also discovered a novel finding of increased men-
tal illness among patients with Dupuytren’s dis-
ease. In particular, patients were more likely to die
from suicide than their matched controls, begin-
ning 5 years after diagnosis. We suggest that alco-
hol-associated Dupuytren’s disease may account
for increased mortality secondary to liver disease,
and may also be a causative factor in patients’
poorer mental health.
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Our study has several strengths, including its
large sample size, spanning primary care practices
across the United Kingdom. Basing the study in
primary care increases the generalizability of our
findings compared with previous studies that have
focused on Dupuytren’s disease in secondary care,
for example, by including only those who have
had surgery for Dupuytren’s disease. This is the
largest study to date assessing the mortality asso-
ciated with Dupuytren’s disease, encompassing
both genders, all ethnicities, and all age groups.
Our study populations had similar baseline char-
acteristics: matching was performed on age, sex,
and location. A further strength of our study lies
in its comprehensive assessment of comorbidities
that have been associated with Dupuytren’s dis-
ease in the literature. Our large sample size pro-
vided adequate power to assess their individual
and combined effects on mortality.

However, several limitations must be taken into
account. As with any observational study, unmea-
sured confounding could be responsible for the
effects seen. Our work relies on clinical coding of
Dupuytren’s disease and comorbidities in general
practice, and inaccurate coding could lead to mis-
classification bias. Coding of Dupuytren’s disease
may not be at the actual onset of disease, and there
is likely to be a lag between its development and
eventual diagnosis in primary care. To address these
sources of bias, we used matched controls and set
their entry into the study at the time of diagnosis of
Dupuytren’s disease. We could notaccount for sever-
ity of disease, which could introduce bias: patients
are more likely to be coded as having Dupuytren’s
disease if it is more severe. We were unable to incor-
porate alcohol use into our multivariable model
due to a high proportion of missing data and inabil-
ity to impute this data. Alcohol use has traditionally
been associated with development of Dupuytren’s
disease and is associated with increased mortality.
Finally, we did not assess the impact of medications
on mortality, including control of diabetes mellitus
and the use of statins in lipid regulation.

CONCLUSIONS

Physicians, general practitioners, and surgeons
treating patients with Dupuytren’s disease should
recognize its presence as a sign of poor general
health and act to modify risk factors for mortal-
ity in their patients. There is an unfavorable out-
look with regard to cancer, cardiovascular disease,
respiratory disease, endocrine disturbance, liver
pathology, and mental health. We have shown
that several of the contributing causes of death in

this cohort are in part attributable to smoking sta-
tus, these being cancer, chronic lower respiratory
tract disease, and cardiovascular disease. Impor-
tantly, this study has identified a 12-year window of
opportunity for clinical and lifestyle intervention
to avoid premature mortality, particularly with
regard to smoking cessation and treatment of dia-
betes and hyperlipidemia.
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