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ABSTRACT

Introduction Trigger finger is one of the complications
affecting the upper extremity in patients with diabetes.
Diabetes is also a well-known risk factor that predisposes
individuals to cardiovascular diseases (CVDs). This
retrospective cohort study aimed to establish the
association between trigger finger and the patients with
incident CVD with type 2 diabetes.

Materials and methods Trigger finger was diagnosed

by palpating a thickened tendon during flexion or on the
manifestation of a locking phenomenon during extension
or flexion of either finger. The relationship between trigger
finger and other clinical parameters or complications of
diabetes was examined by a comparative analysis. Cox
regression analysis was used to evaluate the association
between trigger finger and incidence of CVD. We calculated
the propensity scores using sex, body mass index, age,
smoking status, duration of diabetes, estimated glomerular
filtration rate, hypertension, dyslipidemia, and hemoglobin
A1c as the number of patients with incident CVD during the
follow-up period was low.

Results Among the 399 patients with type 2 diabetes,

54 patients had trigger finger. Patients with trigger finger
were significantly older in age and had been suffering from
diabetes for a longer duration. They also displayed worse
renal function and glycemic control, along with a higher
incidence of hypertension, neuropathy and nephropathy.
During the average 5.66+1.12 years of follow-up, a total
of 18 incidents occurred. According to the Cox regression
analysis, trigger finger was shown to be associated with
enhanced risk of the incidence of CVD after adjustment for
the covariates (adjusted HR=3.33 (95% Cl 1.25 to 8.66),
p=0.017).

Conclusions Trigger finger is associated with the risk

of incident CVD in patients with type 2 diabetes. Thus,
clinicians must consider these factors at the time of
diagnosis of such patients.

INTRODUCTION

Cardiovascular disease (CVD) is the most
prevalent cause of morbidity and mortality
in patients with diabetes.! Type 2 diabetes
is a known risk factor for atherosclerosis,
leading to non-embolic ischemic stroke” and
peripheral arterial disease.” To prevent CVD,

Significance of this study

What is already known about this subject?

» Diabetic microvascular complications are associated
with the risk of cardiovascular disease (CVD).

» There is an association between diabetic hand and
the presence of macroangiopathy in cross-sectional
manners.

What are the new findings?

» Patients with trigger finger were older, had a longer
disease duration, and had a higher prevalence of hy-
pertension, neuropathy and nephropathy.

» Trigger finger is associated with the risk of incident
CVD in patients with type 2 diabetes.

How might these results change the focus of

research or clinical practice?

» Clinicians need to be aware of the prevalence of trig-
ger finger as it is associated with a higher incidence
of CVD, since diagnosis of trigger finger is relatively
easy and non-invasive.

cardiovascular risk factors including hyper-
tension, dyslipidemia, chronic kidney disease,
and the presence of diabetic complications
such as microangiopathy should be assessed
annually in all patients with diabetes."

Trigger finger, a common distressing condi-
tion of the hand, is associated with organ
overuse and is considered a complication of
the upper extremity in affected individuals.
It is also referred to as a form of ‘diabetic
hand’, like limited joint mobility (LJM) and
Dupuytren’s contracture.”” In patients with
diabetes, the prevalence of trigger finger
is more common (20%) than the general
population (1%-2%).> * This complication
was often ignored in the clinical settings,'
although several reports have revealed that
diabetic hand is associated with microvascular
complications.”” !
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Earlier, only a minuscule number of reports have
discussed the association between diabetic hand and the
presence of macroangiopathy in cross-sectional manners:
patients with diabetes with LJM were more likely to had
thickened intima-media thickness and had a history of
coronary heart and cerebrovascular disease.'** However,
it remains to be elucidated whether there exists a rela-
tionship between trigger finger and the incident CVD
in patients with type 2 diabetes mellitus. To this effect,
the present retrospective cohort study was undertaken to
comprehend this relationship.

MATERIALS AND METHODS

Study design and patients

Patients with type 2 diabetes who were over 20 years of age
were included in this retrospective cohort study. For this
study, outpatients at Otsu City Hospital between April 2013
and December 2017 were recruited. The exclusion criteria
are as follows: patients with a history of articular rheumatism
or surgery for the disease of the cervical spine, patients with
severe renal (estimated glomerular filtration rate (eGFR)
<30mL/min/1.73 m?) or liver failure (exhibiting liver
cirrhosis, aspartate aminotransferase and/or alanine amino-
transferase 2.5 times the normal range) and patients with
a history of CVD, including myocardial infarction, coronary
revascularisation and/or stroke).

Data on demographics, medical history, and medication
use of all patients were gathered. According to the self-
administered questionnaire, patients were classified into
either current smokers or non-smokers. The body mass
index (BMI) was calculated as weight (kg) divided by height
squared (m?).

The retinopathy was assessed by ophthalmologists who
were not informed on the status of diabetes in the patjents.15
Neuropathy was assessed on the basis of the diagnostic
criteria for diabetic neuropathy as proposed by the Diag-
nostic Neuropathy Study Group.16 Nephropathy was graded
as normoalbuminuria when urine albumin excretion (UAE)
was <30mg/g creatinine (Cr); as microalbuminuria when
UAE was within the range of 30-300mg/g Cr, and as macro-
albuminuria, when UAE was 2300mg/g Cr. The incidence of
nephropathy was assumed in the case of microalbuminuria
or macroalbuminuria.

Data collection and measurements
Blood examinations were conducted using a Bio Majesty
JCA-BM 6050 (JEOL, Tokyo, Japan). All blood samples were
drawn in the morning after the subjects had completed an
overnight fast for the measurement of glycated hemoglobin
(HbAlc), total cholesterol, triglycerides, and Cr.
Hypertension was defined as systolic blood pressure
>140mm Hg, diastolic blood pressure 290mm Hg, and/
or having received treatment for hypertension. Dyslipid-
emia was considered when total cholesterol concentration
>5.69mmol/L, triglycerides concentration >1.70mmol/L,
and/or when patients received treatment for dyslipidemia.

The eGFR was calculated as follows'” : male: eGFR
(mL/min/1.73m2)=194><age_0'287><(serum Cr)™%% and
female: eGFR=194><age_O'287>< (serum Cr)%%x0.739.

Diagnosis of trigger finger

Trigger finger was diagnosed by palpating a thickened flexion
tendon or upon the manifestation of a locking phenomenon
during extension or flexion of either finger.'®

Definition of CVD

Incident CVD was defined as any first-time inpatient admis-
sion with any of the CVD such as myocardial infarction,
unstable angina, heart failure and stroke assessed with
medical records reviewed by physicians. Diagnosis of CVD
was confirmed by specialists using the International Classifi-
cation of Disease-10 code during the study period.

Statistical analysis

Statistical analyses were performed using JMP V.9.0 and
V.11 (SAS Institute, Cary, North Carolina, USA). P value
of <0.05 was considered statistically significant.

Categorical variables were presented as number (%).
Continuous variables were presented as the mean value
+1SD. The significance of differences between the group was
assessed using unpaired Student’s t-test, a Pearson y* test or
analyses of variance.

Kaplan-Meier analysis was performed to obtain a graphical
representation of time to incident CVD, and a log-rank test
was performed to assess the difference between patients with
trigger finger and those without it.

The HR for the risk of incident CVD was calculated using
a Cox regression model. Because of the small number of
patients’ incident CVD, we calculated a propensity score.
To calculate propensity score, multiple multivariate logistic
regression analysis was performed to combined covariates,
age, sex, duration of diabetes, Cr level, BMI, current smoking
status, hypertension, status of dyslipidemia, and HbAlc level
as predictor variables, with trigger finger taken as the depen-
dent variable (the Gstatistic was 0.73) (model 1). We also
performed multiple multivariate logistic regression anal-
ysis to combined covariates, age, sex, duration of diabetes,
eGFR,19 BMI, current smoking status, hypertension, status
of dyslipidemia, and HbAlc level as predictor variables, with
trigger finger taken as the dependent variable (the Cstatistic
was 0.73) (model 2). Then, the HR for the risk of incident
CVD was calculated using a Cox regression model with
trigger finger and propensity score.

RESULTS
In this retrospective cohort study, 498 patients with type 2
diabetes were included while 47 patients were excluded as
they reported a history of cardiovascular events. Another 40
subjects were excluded due to reported instances of surgery
for spinal disease or articular rheumatism. A total of nine
individuals were excluded due to renal insufficiency and
three were excluded due to liver failure.

The clinical characteristics of the remaining 399 patients
with type 2 diabetes (226 men and 173 women) have been
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Table 1 Clinical characteristics of patients with or without
trigger finger

Trigger Trigger

finger- finger+

n=345 n=54 P value
Age (years) 62.3+14.6 69.7+10.5 <0.001
Male (%) 57.7 50.0 0.094
Duration of diabetes (year) 12.1+10.6 16.5+11.2 0.006
BMI (kg/m?) 24.9+4.7 25.2+5.7 0.646
Hemoglobin A1c (%) 7.3+1.1 7.7+1.4 0.024
Creatinine (umol/L) 70.2+30.6 76.9+58.3 0.264
eGFR (mL/min/1.73 m?) 71.3+23.6 64.5+21.5 0.025
Hypertension (%) 50.3 68.5 0.041
Dyslipidemia (%) 50.1 53.1 0.555
Smoking (%) 5.8 11.0 0.282
Neuropathy (%) 22.0 48.1 <0.001
Nephropathy (%) 37.9 55.5 0.043
Retinopathy (%) 28.7 37.0 0.065

Continuous variables are presented as the mean value +1SD. Categorical
variables are presented as a number (percentage).
BMI, body mass index; eGFR, estimated glomerular filtration rate.

indicated in table 1. Of the total number of patients, 54 indi-
viduals (13.5%) had trigger finger and these patients were
significantly older who have had diabetes for a longer dura-
tion of time. These patients also had worse glycemic control,
hypertension, neuropathy and nephropathy when compared
with subjects who did not have trigger finger (table 1). In
patients who excluded with the history of CVD, the preva-
lence of trigger finger was 19% (n=9/47) and was tended to
be higher than study populations, although the difference
did not reach statistical significance (p=0.283).

During the average 5.66+1.12 years of the follow-up
period, 18 patients developed CVD such as stroke
(n=6), unstable angina (n=5), heart failure (n=5) and
myocardial infarction (n=2). No patients died from non-
cardiovascular events, including cancer.

Logrank test revealed that the cumulative rates of inci-
dent CVD were 13.0% in patients with trigger finger and
3.2% in patients without trigger finger (p=0.006) (figure 1).
According to the univariate Cox regression analysis, age,
duration of diabetes, Cr and trigger finger are associated
with patients who developed CVD (table 2). A multivariate
Cox regression analysis with calculated propensity scores
of combined covariates revealed that trigger finger was
associated with an increased risk of incident CVD (model
1, HR=3.15 (95% CI 1.06 to 8.87), p=0.038and model 2,
HR=3.33 (95% CI 1.25 to 8.66), p=0.017).

DISCUSSION
This retrospective cohort study investigated the relation-
ship between trigger finger and the risk of developing CVD
in patients with type 2 diabetes, and indicated that trigger
finger was associated with the increased risk of incident GVD.

In patients with type 2 diabetes, CVD is a critical risk that
could lead to death and disability. Thus, management of
both diabetes and CVD with good glycemic control is an
important issue. In patients with type 1 diabetes, the impor-
tance of glycemic control has been studied well that aids in
the prevention of microvascular complications and CVD.**!
In patients with type 2 diabetes, tight glycemic control does
not always give a good result in the prevention of CVD.*
Thus, in order to prevent CVD in patients with type 2
diabetes, recognizing and controlling diabetic complications
and other several risk factors are important such as hyperten-
sion, dyslipidemia, smoking status and obesity in addition to
the glycemic status of the affected individuals.”>

In this study, patients with trigger finger displayed a higher
propensity (four times) of incident CVD when compared
with patients without trigger finger. Older age, longer
duration of diabetes, worse renal function, higher propor-
tion of hypertension and microvascular complications
were observed in patients with trigger finger. These might
be common background factors about trigger finger and

Patients with trigger finger

| Patients without trigger finger
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Figure 1

Probability of cumulative incident cardiovascular disease. Vertical axis represents cumulative incidence rate;

horizontal axis represents days of incident cardiovascular disease. Blue line represents patients with trigger finger; red line

represents patients without trigger finger.
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Table 2 Univariate HR (95% CI) for hospitalization with
CVD

Univariate analysis

HR (95% Cl) P value
Age (years) 1.06 (1.02 to 1.11) 0.004
Duration of diabetes (year) 1.05 (1.01 to 1.09) 0.012
BMI (kg/m?) 0.91 (0.83 to 1.01) 0.085
Hemoglobin A1c (%) 1.10 (0.73 to 1.56) 0.625
Male 1.33 (0.51 to 3.48) 0.554
Dyslipidemia (%) 1.36 (0.52 to 3.65) 0.518
Smoking 1.40 (0.27 to 3.67) 0.736
Creatinine (mg/dL) 2.71 (1.38 t0 6.43) 0.005
eGFR (mL/min/1.73 m? 0.96 (0.94 to 0.98) <0.001
Trigger finger 4.52 (1.60 to 12.1) 0.006

Data are expressed as mean+SD.
BMI, body mass index; CVD, cardiovascular disease; eGFR, estimated
glomerular filtration rate.

macroangiopathy or CVD.” ¥ Moreover, recent studies have

investigated the mechanisms common to macroangiopathy
and trigger finger such as advanced glycation end products
(AGEs) and calcification.

AGEs are one of the mechanisms that contribute to the
occurrence of atherosclerosis in patients with diabetes.”
AGE:s are formed and accumulated in circulating blood and
several tissues in chronic hyperglycemic status.”’ * AGEs
are recognized by a cell surface receptor AGE (RAGE)
which might induce oxidative stress and inflammatory
mediator, thereby leading to the onset and progression of
diabetic microangiopathy and macroangiopathy.”' ** Similar
changes mediated by AGE-RAGE interaction are thought
to be the mechanism behind the incidence of trigger finger.
AGEs form covalent crosslinks within collagen fibers that
contribute to an alteration in the structure and function of
tendons.” "

Calcification of blood vessels in patients with diabetes
is promoted by AGEs that is formed in the arterial wall
collagen.” The molecular structure of the AGEs-modified
collagen is changed to facilitate calcium deposition.” Calci-
fications of tendons in patients with diabetes have also been
reported.”® Other mechanisms such as overproduction of
growth factors and cytokines such as transforming growth
factor-beta are also believed to increase collagen deposition
in the skin and musculoskeletal connective tissues of the
hand.** These mechanisms mentioned above might be asso-
ciated with both trigger finger and macrovascular complica-
tions of diabetes.” ™ In this study, patients with trigger finger
were more likely to have hypertension. This result was similar
to other studies.”®* Microvascular disease has been reported
to affect tendon damage,” therefore, there is a possibility
that tight medication for well-known risk factors for micro-
vascular disease might result in preventing trigger finger.

This study showed the association between trigger finger
and the risk of CVD in patients with type 2 diabetes. The
diagnosis of trigger finger might be the weakness of this
study, since there is a possibility that the severe symptom of

3

the hand is associated with diabetic complications including
microangiopathy. In fact, previous study on patients with type
1 diabetes shows that collagen accumulates in connective
tissue and the amount of collagen crosslinking correlates
with the disease duration, skin changes and limitation of
joint movements.* However, trigger finger has been recog-
nized over the years and is relatively easy to assess in clinical
situations.

There are several limitations in this study. First, this study
was a retrospective study, and therefore we cannot deny the
possibility of the influences by unknown confounding factors.
Second, it was difficult to exclude some patients with trigger
finger because of their tough job or overuse of their hand.
Third, Dupuytren’s disease and carpal tunnel syndrome are
also components of ‘diabetic hand’ and were informative in
clinical situation. Unfortunately, however, we could not inves-
tigate them in this study. Fourth, the outcome of this study is
based on soft endpoint because of the retrospective design.
Finally, the number of participants in this study was relatively
small and all were from the same country, Japan. The prev-
alence rate of trigger finger in this study was different from
other studies,8 3941 and was similar between men and women.
This might be because of varying study population charac-
teristics such as age, duration of diabetes, comorbidities and
ethnicity. Many older patients were included in this study. In
older patients, the prevalence of trigger finger was high for
both men and women.” Thus, it is uncertain if our finding
could be applicable to other populations.

In conclusion, our report indicated that trigger finger
is related to the incidence of CVD in patients with type 2
diabetes. Trigger finger is well known, and its diagnosis
is relatively easy and non-invasive. Therefore, we should
be aware of the prevalence of trigger finger and that it
is associated with a higher chance of developing CVD in
patients with type 2 diabetes.
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