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Summary

STUDY AIMS: Patients with type 2 diabetes mellitus are
typically managed in primary care settings, but manage-
ment has become more complex in recent years due to
modern therapeutic options. There is a paucity of data on
the role of a one-off referral to an outpatient diabetes cen-
tre (a “pitstop” approach) in improving the quality of dia-
betes care.

METHODS: This was a retrospective study of patients with
type 2 diabetes mellitus who were referred to an outpa-
tient diabetes centre at a regional hospital in Switzerland
between 1 January 2019 and 31 December 2020. The
primary outcome was the change in glycated haemoglo-
bin (HbA1c) between the first and last consultation. Sec-
ondary endpoints included changes in body weight, blood
pressure, low-density lipoprotein cholesterol and use of
antidiabetic medications.

RESULTS: At a median follow-up of 5.1 months (interquar-
tile range [IQR] 3.0-9.1) after referral to an outpatient di-
abetes centre, haemoglobin A1c improved from 8.6% /
70.5 mmol/mol to 7.3% / 56.3 mmol/l (difference -1.28%
/ =14.2 mmol/l; 95% confidence interval [CI] -1.50 to
-1.05), body weight decreased from 91.0 kg to 88.0 kg
(difference —3.93; 95% CI -4.9 to -3.0) and systolic blood
pressure values decreased by 1.6 mm Hg (95% CI -2.7
to —0.5), while low-density lipoprotein cholesterol levels
remained unchanged. Compared to baseline, the pitstop
approach resulted in decreased prescriptions for sulfony-
lureas (11.0% vs 2.8%) and dipeptidyl peptidase-4 in-
hibitors (31.4% vs 20.0%), but increased prescriptions for
sodium-glucose cotransporter 2 (SGLT2) inhibitors (15.3%
vs 27.5%) and glucagon-like peptide-1 (GLP1) receptor
agonists (13.7% vs 46.3%).

CONCLUSION: A short-term intervention by an outpatient
diabetes clinic was associated with significant improve-
ments in glycaemic control and body weight in patient with
type 2 diabetes. It promoted a shift towards modern antidi-
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abetic medications with proven cardiorenal protective ef-
fects.

Introduction

Type 2 diabetes mellitus is a major global health threat
with a substantial social, economic and health burden
[1-3]. Patients with type 2 diabetes mellitus are typically
managed by general practitioners when management can
be accomplished without sophisticated basal-bolus insulin
therapy. However, when patients with long-standing type 2
diabetes mellitus show signs and symptoms of significant
beta-cell dysfunction they are typically referred to a spe-
cialised outpatient diabetes centre.

The care of patients with type 2 diabetes mellitus is highly
complex as it involves not only adequate glycaemic con-
trol, but also regular monitoring of body weight, control of
cardiovascular risk factors (blood pressure, nicotine abuse,
low-density lipoprotein [LDL] cholesterol), liver enzymes,
and assessment of complications of type 2 diabetes mel-
litus in order to prevent macro- [4-6] and microvascular
complications [5, 7, 8]. In addition, the management of
patients with type 2 diabetes mellitus has become even
more challenging for general practitioners due to the intro-
duction of modern therapeutic options, such as glucagon-
like peptide-1 (GLP1) receptor agonists and sodium-glu-
cose cotransporter 2 (SGLT2) inhibitors [9]; both have es-
tablished evidence for cardiovascular and renal benefits
[10-12]. However, the number of therapeutic options with-

ABBREVIATIONS

ALAT Alanine aminotransferase
ASAT Aspartate aminotransferase
BMI Body mass index

DPP4 Dipeptidyl peptidase-4

GLP1 Glucagon-like peptide-1

HbA1c  Glycated haemoglobin

LDL Low-density lipoprotein

SGLT2 Sodium-glucose cotransporter 2

Swiss Medical Weekly - www.smw.ch - published under the copyright license Attribution 4.0 International (CC BY 4.0)

Page 1 of 7



Original article
_______________________________________________________________________________________________________________________|

in the same class of drugs is large and it can be difficult for
general practitioners to maintain an overview.

It has not been established whether referral of patients with
type 2 diabetes mellitus to an outpatient diabetes centre
leads to significant improvements in clinical and metabolic
parameters. Therefore, the aim of this study was to investi-
gate the changes from baseline, in parameters of glycaemic
and metabolic control, following adoption of a “pitstop”
approach including a short-term assessment and interven-
tion by a diabetologist (with an interprofessional approach,
if needed) for patients with type 2 diabetes mellitus re-
ferred to an outpatient diabetes centre.

Materials and methods

Participants

This study included all patients >18 years of age with
type 2 diabetes mellitus who were referred by their general
practitioner for evaluation/therapy at the outpatient dia-
betes centre of the regional hospital of the Gesundheitszen-
trum Fricktal in the Northern part of Switzerland, between
1 January 2019 and 31 December 2020. The Gesundheit-
szentrum Fricktal is a regional health centre with several
locations, including Rheinfelden, where all the consulta-
tions relevant for this study took place. As a whole, the
Gesundheitszentrum Fricktal treats around 9000 inpatients
and around 50,000 outpatients per year. This includes in-
ternal medicine, surgery, orthopaedic surgery, gynaecology
and obstetrics, as well as diagnostic procedures. For some
years now, there has been a close collaboration with Uni-
versity Hospital Basel in endocrinology and diabetology.
The study presented here was also conducted as part of this
collaboration.

Patients were scheduled for a diabetologist assessment,
which typically included two to three consultations. The
duration of the diabetes specialist assessment was defined
as the time between the first and last consultation at the di-
abetes centre. Patients with type 1 diabetes mellitus or ges-
tational diabetes and patients who had been referred to an-
other outpatient diabetologist or endocrinologist within the
last year were excluded.

Outcomes

The primary outcome was the change in glycated haemo-
globin (HbAlc) between the first and last consultation.
Secondary endpoints included duration of intervention and
changes in body weight, systolic and diastolic blood pres-
sure, LDL cholesterol and usage of antidiabetic drug class-
es from baseline to the last visit. In addition, we aimed
to describe the population under investigation as well as
possible. To this end, we assessed their cardiovascular risk
using all available parameters (age, sex, LDL cholesterol,
smoking status, blood pressure and body mass index
[BMI)).

We further assessed diabetic complications, encompassing
macrovascular complications (i.e. coronary artery disease,
cerebrovascular disease, peripheral artery disease), mi-
crovascular complications (i.e. diabetic retinopathy, dia-
betic nephropathy, diabetic neuropathy) and autonomic
dysfunction (erectile dysfunction, orthostatic dysfunction,
gastroparesis and diabetic foot syndrome).
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Data collection

Demographic data and clinical data

These data were collected from electronic medical charts
as well as during the consultation, including demographics,
body weight, BMI, systolic and diastolic blood pressure,
neuropathy assessment and smoking status.

Laboratory data

Over 90% of the laboratory parameters used for this study
were measured at the Gesundheitszentrum Fricktal during
consultations using the on-site laboratory. The remaining
laboratory parameters were collected from the patients’ re-
ferral documents. When evaluating the laboratory results
(HbAlc, LDL cholesterol, ASAT, ALAT, microalbumin-
uria), we adhered to the limit values of the local laboratory
and current guidelines.

Complications, cardiovascular risk factors and cardiovas-
cular diseases

Assessment of complications, cardiovascular risk factors
as well as established cardiovascular diseases was based
on the diagnosis by the diabetologist in charge; or referral
letters/external reports from general practitioners, cardiol-
ogists or ophthalmologists.

Baseline data were defined as those obtained at the first
consultation with the diabetologist, and follow-up data as
those obtained at the last consultation before patients were
referred back to the general practitioner.

In addition, all antidiabetic, antihypertensive, lipid-lower-
ing and antithrombotic drugs were recorded at baseline and
at the last visit. (All other concomitant prescribed drugs
were reported as polypharmacy if a patient was prescribed
more than four different additional drugs.)

Statistical analysis

Categorical variables are expressed as counts (percentages)
and continuous variables as medians (interquartile ranges
[IQR]), unless stated otherwise. Data were tested against a
normal distribution using the Shapiro-Wilk test. We used a
paired t-test to compare end-of-study variables with base-
line variables. In case of non-normal distribution, the
Wilcoxon matched-pair test was used. All p-values are
two-sided and confidence intervals (Cls) are at the 95%
level. Statistical analyses were performed using STATA
17.0 (Stata Corp, College Station, TX, USA).

Ethics approval

The Ethics Committee Northwestern and Central Switzer-
land (EKNZ) approved this study (ID AO 2020-00032) on
11 November 2020. This research project falls outside the
scope of Human Research Act article 51.

Results

Baseline characteristics of included patients

Baseline characteristics of all patients are summarised in
table 1 and in some parts shown in table 2 and figure 1.
Over the study period, 699 consecutive patients met the
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Table 1:

age criterion and so were eligible. Of them, 255 patients
had been referred following a diagnosis of type 2 diabetes
mellitus. Data from these 255 patients were extracted and
analysed in the study. The median age was 66 years (IQR
58-75) and the majority (63.1%) were male. The majori-
ty of patients were obese (median BMI 31.0 kg/m?, IQR
28.0-34.8) with blood pressure measurements slightly ele-
vated (systolic blood pressure 143 mm Hg, IQR 130-154).
Mean HbAlc showed insufficient diabetes control (8.6%
or 70.5 mmol/mol). The most common cardiovascular risk
factor was hypertension with a prevalence of 73.3%, fol-
lowed by dyslipidaemia diagnosed in 71.0% of patients.
Obesity was documented in 55.3% of the patients. At base-
line, coronary artery disease was diagnosed in 44 (17.3%)
patients, peripheral arterial disease in 23 (9%) patients and
cerebrovascular disease in 11 (4.3%) patients. Among mi-
crovascular complications, diabetic nephropathy was diag-
nosed in almost one-third of patients (31%), polyneuropa-
thy in 36.1% and disorders of the autonomic nervous sys-
tem in 9 (3.5%) patients. The most prescribed antidiabetic
drug was metformin (155 patients or 60.8%), followed by

Baseline characteristics of included patients. Data are n (%) or median (interquartile range).

basal insulin (119 patients or 46.7%) and dipeptidyl pep-
tidase-4 (DPP4) inhibitors (80 patients or 31.4%). Modern
antidiabetic drugs were less commonly prescribed: GLP1
receptor agonists in 13.7% and SGLT2 inhibitors in 15.3%
of patients. For details, see figure 1. In addition to the
above medications, each patient had an average of 3.2 oth-
er medications listed (range 0-17).

Follow-up and number of consultations

The median follow-up time between the first and last visit
to the outpatient diabetes centre was 5.1 months (IQR
3.0-9.1). During this time period, patients had a mean of
3.4 (standard deviation [SD] 3.0) consultations with the di-
abetologist, and 23 patients had a mean of 1.7 consulta-
tions with a specialised diabetes nurse that were prescribed
as needed.

Characteristic Subgroup Total (n = 255)
Age in years 66 (58-75)
Sex Male 161 (63.1%)
Female 94 (36.9%)
Family status Unknown 13 (5.1%)
Married 148 (58.0%)
Unmarried 33 (12.9%)
Divorced 33 (12.9%)
Widowed 22 (8.6%)
Separated 6 (2.4%)
Comorbidities
Cardiovascular risk factors Dyslipidaemia 181 (71.0%)
Hypertension 187 (73.3%)
Obesity 141 (55.3%)
Macrovascular complications Coronary artery disease 44 (17.3%)
Cerebrovascular disease 11 (4.3%)
Peripheral artery disease 23 (9.0%)
Obstructive sleep apnoea 42 (16.5%)
Microvascular complications Retinopathy 44 (17.3%)
Nephropathy 79 (31.0%)
Polyneuropathy 92 (36.1%)
Laboratory results
eGFR in ml/min/1.73 m? 84 (57-99)
ALAT in U/l 28 (19-38)
ASAT in U/l 24 (20-33)
Albumin-creatinine ratio 2.5(0.5-15.2)

ALAT: alanine aminotransferase; ASAT: aspartate aminotransferase; eGFR: estimated glomerular filtration rate.

Table 2:

Primary and secondary outcomes. Changes in primary and secondary outcomes from baseline to the last consultation. Values at baseline and study end are presented as mean
(standard deviation) or median (interquartile range). For statistical analyses, the Wilcoxon matched-pair test was used for body weight, body mass index and blood pressure. Cl:
confidence interval; HbA1c: haemoglobin A1c; LDL: low-density lipoprotein.

Outcome Baseline Study end Change from baseline p-value
(95% ClI)
Primary outcome HbA1c (%) / (mmol/mol) 8.6/70.5(1.8) 7.3/56.3 (1.2) -1.28/-14.2 (-1.50 to <0.001
-1.05)
Secondary outcome Body weight (kg) 91.0 (81.0-100.0) 88.0 (79.7-98.3) -3.9 (-4.9t0 -3.0) <0.001
Body mass index in (kg/m?) 31.0 (28.0— 34.8) 30.1 (27.1-33.8) -1.5(-1.9t0 -1.0) <0.001
Systolic blood pressure (mm Hg) 143 (130- 154) 141 (128-150) -1.6 (-2.7 to -0.5) 0.04
Diastolic blood pressure (mm Hg) 85 (76-93) 85 (75-92) -0.5(-1.0t0 0.0) 0.47
LDL cholesterol (mmol/l) 2.50 (1.25) 2.64 (1.17) -0.05 (-0.13 to 0.02) 0.16
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Changes in glycaemic control

At the end of the intervention, there was a significant
improvement in glycaemic control mirrored by a mean
change in HbAlc of —1.28% or —14.2 mmol/mol (95% CI
—1.50 to —1.05; median change —0.90%) (table 2). In to-
tal, 191 individuals (74.9%) experienced an improvement
in their glycaemic control. The heterogeneity in the HbAlc
change from baseline is depicted in figure 2; the best result
was an 8.0% improvement while the worst was a 2.3% de-
terioration.

Changes in cardiometabolic parameters

At the end of the intervention, individuals had a mean
change in body weight of 3.9 (95% CI —4.9 to —3.0). Fur-
thermore, slight improvements in systolic blood pressure
were documented (table 2). However, there was no signif-
icant change in LDL cholesterol levels and urine albumin-
to-creatinine ratio.

Changes in antidiabetic medications

In total, 183 patients (71.8%) had a change in treatment,
while 72 patients (28.2%) had no change in their antidia-

Figure 2: Waterfall plot of HbA1c change from baseline. The ma-
jority of individuals (191/255; 74.9%) had an improvement. The or-
ange dashed line represents the median change (-0.90%). The
dark red dashed line represents the mean change (-1.28%).
HbA1c: Glycated haemoglobin.

Zi A

Absolute change in HbATc (%]

betic medication or concomitant medications (lipid-lower-
ing, antihypertensive and antithrombotic drugs). While the
overall use of metformin remained almost unchanged (155
[60.8%] vs 165 [64.7%]), the pitstop approach resulted in
decreased prescriptions for sulfonylureas (28 [11.0%] vs 7
[2.8%]) and DPP4 inhibitors (80 [31.4%] vs 51 [20.0%)]),
but an increased prescription for SGLT2 inhibitors (39
[15.3%] vs 70 [27.5%]) and GLP1 receptor agonists (35
[13.7%] vs 118 [46.3%]) (figure 1). The use of lipid-low-
ering, antihypertensive or antithrombotic drugs did not
change significantly after the intervention.

Discussion

The key findings of this study investigating the changes
in HbAlc and other cardiometabolic parameters following
a short-term diabetologist intervention (the “pitstop” ap-
proach) among 255 patients with type 2 diabetes mellitus
are as follows: First, after a median intervention time of
5.1 months, patients achieved significant improvements in
glycaemic control and body weight. Second, after the in-
tervention, there was a significantly higher use of antidia-
betic drugs with proven effect on micro- and macrovascu-
lar complications (GLP1 receptor agonists and/or SGLT2
inhibitors).

The baseline characteristics concerning age and HbAlc
are comparable with those of type 2 diabetes mellitus pa-
tients in previous studies [13—15]. Studies conducted ex-
clusively in a primary care setting have shown a lower
mean HbAlc [16-18] probably due to the fact that our
study population was mostly referred due to their insuf-
ficient glycaemic control [19]. Self-management and pri-
mary care programmes have lowered HbAlc by 0.6-1.4%
in follow-up periods ranging from 6 months to a year
[20, 21]. A meta-analysis summarising the effect of inte-
grated diabetes care interventions showed a decrease of
0.77% among pre-post studies [14]. Furthermore, the pro-
portions of microvascular and macrovascular complica-
tions are consistent with data in the literature [5]. There-
fore, the results of this study are comparable and applicable
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to other primary care patients with type 2 diabetes mellitus
in the industrialised world referred to a specialist.

Primary outcome

The significant changes in HbAlc and weight can most
likely be attributed to changes in drug treatment and pos-
sibly lifestyle interventions, but not exclusively [13, 22].
For example, real-world studies in comparable settings in
Switzerland and Canada only showed an HbAlc reduc-
tion of 0.8% / 9 mmol/mol and 0.9% / 10 mmol/mol, re-
spectively, just 7.5 months after starting a GLP-1 analogue
in addition to a similar baseline medication. And at the
end of these two studies, over 95% of the patients had re-
ceived a GLP-1 analogue, whereas in our study only slight-
ly less than one-third had received a new GLP-1 analogue
and about one-eighth a new SGLT-2 inhibitor [23, 24].
The involvement of paramedical professionals like special-
ist diabetes nurses and/or dietitians as suggested by cur-
rent guidelines may have contributed to the findings and
are usually not available in general practitioner practices
[25-27].

Thus, similar results concerning an HbAlc decrease were
shown by Sousa et al. where the impact of a change of
the treating physician within an endocrinological outpa-
tient clinic was examined [28].

The final mean HbAlc of 7.3% seems to be quite high.
While the majority of patients would be classified as un-
controlled on the basis of the classic threshold of 6.5% /48
mmol/mol a true proportion of controlled vs uncontrolled
patients cannot be provided as the threshold is defined in-
dividually, based on age, established cardiovascular dis-
eases and secondary diabetes-induced complications, be-
sides others. Although evidence for the use of GLP1 re-
ceptor agonists and SGLT2 inhibitors for patients with a
cardiorenal indication is overwhelming and clearly rec-
ommended [29, 30]. Although information on individual
HbAlc goals was not available in the medical charts, tak-
ing into consideration the mean age of 65 years and the fact
that more than a quarter had an established cardiovascular
disease and more than half had diabetic complications, it
can be assumed that the majority had achieved their indi-
vidual goal.

Secondary outcome

This study provides additional evidence to support the
view that concomitant cardiovascular risk factors (LDL
cholesterol and blood pressure) are often not adequately
controlled [16, 18, 31, 32]. The small improvements in
blood pressure observed and the lack of changes in LDL
cholesterol levels are related to the fact that the diabetol-
ogist usually recommended changes in cardiovascular risk
factor therapy to the general practitioner but did not imple-
ment these changes immediately unlike the glucose-low-
ering drugs prescribed directly by the diabetologist. How-
ever, the current findings suggest that there is still room
for improvement in the management of cardiovascular risk
factors in patients with type 2 diabetes mellitus.

The decreasing trend in transaminases might reflect an im-
provement of metabolic dysfunction-associated steatotic
liver disease [33].

Swiss Med WKkly. 2025;155:4031

Both interventions (modern treatment options and lifestyle
counselling) can be challenging in the primary care setting,
either due to time constraints or the overwhelming number
of modern treatment options (GLP1 receptor agonists and
SGLT?2 inhibitors) in recent years [22, 34, 35]. This pos-
sibly explains the rather low rate of prescribed modern
antidiabetic drugs by general practitioners in the current
study at baseline, below 20%, which is consistent with the
literature [36-38]. Regulatory issues are unlikely to ex-
plain these findings since the modern antidiabetic drugs are
available and reimbursed in Switzerland by the health in-
surance, even in the primary care setting.

Although evidence for the use of GLP1 receptor agonists
and SGLT?2 inhibitors for patients with a cardiorenal indi-
cation is overwhelming and clearly recommended [10-12,
25-27, 29, 39], neither our study nor previous reports
found a clear difference between patients with a cardiore-
nal risk and those without. This indicates that there is
an evidence-performance gap concerning the indication of
these modern drugs [35-37]. For instance in our study, on-
ly 40 of 58 patients (68.9%) with established macrovascu-
lar complications (coronary artery disease, cerebrovascular
disease, peripheral artery disease) had a prescribed treat-
ment with proven impact on macrovascular complications.
Of the 44 patients with coronary artery disease, 11 (25%)
received neither a GLP1 receptor agonist nor an SGLT?2 in-
hibitor. Interestingly, a German study in the primary care
setting found an association between GLP1 receptor ag-
onist prescription and higher BMI, younger age, private
health insurance and treatment by a diabetologist [40].
However these findings could not be confirmed by Perera
et al., who deliberately chose a study population that was
older and had more comorbidities yet still reported a rate
of modern antidiabetic drugs below 20% [41]. Similarly,
the number of sulfonylureas, which are no longer recom-
mended due to their inherent risk of hypoglycaemias [29],
was still quite high [41]. Only one study conducted in a
US primary care medical centre — using a quality improve-
ment intervention focusing on care of patients with type
2 diabetes mellitus based on a four-step knowledge trans-
lation model — showed a higher prescription rate of mod-
ern antidiabetic drugs [42]. Taken together, the findings
of underuse of modern antidiabetic drugs in our study are
consistent with previous reports. It is likely that there is a
well-known latency period before evidence-based recom-
mendations find their way into “real life” [43].

The intervention period of less than six months is relatively
short in the context of a chronic disease. This indicates that
the concept of a “pitstop” in an outpatient diabetes centre is
a valid option to improve overall quality of care. It remains
to be seen whether other options to support general practi-
tioners in the management of patients with type 2 diabetes
mellitus, such as telemedicine, should be explored [44].

This study has several strengths. First, the study evaluated
the effect of a referral to a diabetologist on the quality of
care in patients with type 2 diabetes mellitus in a real-
world setting. Second, detailed laboratory parameters on
several metabolic parameters were systematically evaluat-
ed and exact changes in drug prescription rates are report-
ed. Third, during the conduct of the study, the diabetolo-
gist at the outpatient centre remained unchanged, reducing
confounding.
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However, due to the design of the study, some limitations
need to be acknowledged. One inherent limitation is the
lack of a control group. Thus, we cannot exclude the pos-
sibility that the patients would have improved without the
specialist’s intervention [10-12, 29, 39]. However, as de-
scribed in the preceding “Primary outcome” section, it can
be assumed that there is a correlation, particularly with re-
gard to the reduction in HbAlc [25-28]. Second, underly-
ing reasons for referral were not identical for all patients
and varied from insufficient glycaemic control to optimisa-
tion of cardiovascular risk factors. However, we included
all patients referred to the diabetologist for treatment of di-
abetes type 2 only.

Conclusion

A short-term intervention by an outpatient diabetes clinic
was associated with significant improvements in gly-
caemic control and body weight. These effects were large-
ly explained by adapting the antidiabetic treatment towards
modern medications with proven cardiorenal protective
properties.

The findings of this study indicate that optimal manage-
ment of cardiovascular risk factors is often not achieved in
the primary care setting. Communication and fruitful col-
laboration with general practitioners with shared responsi-
bilities are of utmost importance for improving the man-
agement of patients with type 2 diabetes mellitus. Future
studies are needed to refine the target population that ben-
efits most, to evaluate the cost-effectiveness as well as to
confirm the effectiveness of the pitstop approach on hard
clinical endpoints.
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