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Abstract

Objective: To evaluate the clinical and prognostic impact of innovative therapies in
hospitalized patients with poorly controlled type 2 diabetes (T2D).

Methods: Longitudinal, prospective study with a 6-month follow-up, involving patients
with T2D admitted to an Internal Medicine ward for any reason. All patients, upon hospital
admission, were treated with second generation rapid and basal insulins (faster apart and
degludec). Flash glucose monitoring (FGM) through the Libre Free Style was used instead of
self-monitoring of blood glucose through the glucometers. After hospital admission, patients
continued the same approach and were evaluated after 6 months.

Results: Overall, 34 consecutive eligible patients were included in the study in the period
between March 2019 and March 2021. Mean age was 67.2 + 5.8 years and 73.3% were men.
Of note, 12 out of 34 patients (35.3%) had been admitted for COVID-19. After six months from
admission, a mean reduction of HbA1c levels of 1.3 + 0.7% was documented. Fasting blood
glucose levels, obesity indices, renal and liver function also significantly improved. Episodes of
mild hypoglycemia occurred in 10 (29.4%) patients, while no severe episodes were reported.
A highly statistically significant improvement was also found in the overall EQ-5D Index value
and VAS score, suggesting a possible cost-effective profile of this approach.

Conclusion: The study represents an important proof-of-concept that also inpatients, a
category usually not included among those eligible for innovative therapeutic options, can
benefit of second generation insulins and FGM from a clinical and economic viewpoint.

Introduction

The aim of diabetes therapy is to optimize
glycemic control, usually measured by glycated
hemoglobin (HbA1lc) levels, to reduce the risk
of macro-and microvascular complications, the
incidence and progression of which strongly
correlate with HbAlc levels. However, in
practice, many patients do not achieve the
recommended HbAlc targets. A recent analysis
of clinical data from over 500,000 patients with
type 2 diabetes (T2D) in Italy documented that
52.8% of patients had HbAlc levels < 7.0%,
29.2% had HbAlc levels between 7.1% and

8.0%, and 18.0% had HbA1c levels>8.0% [1].

Among the reasons patients do not reach or
maintain HbAlc targets, factors related to bolus
insulin therapy and post-prandial glucose (PPG)
control play an important role. Both fasting
and post-prandial hyperglycemia contribute to
HbA1lc levels, and post-prandial hyperglycemia
represents an independent risk factor for
cardiovascular disease [2]. Furthermore, post-
prandial hyperglycemic excursions contribute
to glycemic variability, which may be related to
diabetes complications independently of HbAlc
levels [3]. In addition, the risk for hypoglycemia

Dipartimento di Medicina, UOC Medicina Generale Ospedale del Mare di Napoli. ASL NA1 Centro, Naples, Italy
2Dipartimento di Medicina, UOC Medicina Generale Presidio Ospedaliero San Francesco, D’Assisi di Oliveto Citra, Asl Salerno, Salerno, Italy

*Author for correspondence: Email- carolina.bologna@libero.it

Diabetes Manag (2022) 12(1), 292-298

ISSN 1758-1907

292



RESEARCH ARTICLE

KEYWORDS

m hyperglycaemia

m faster aspart

m degludec

m flash glucose monitoring

293

Bologna, Lugara, Naddeo

is directly related to increased glycemic variability
in type 1 and type 2 diabetes, an important
limiting factor for therapy optimization [4].

Despite the relevance of monitoring and
targeting PPG, Italian data on self-monitoring of
blood glucose (SMBGQG) relative to over 13,000
patients with T2D showed that, while the
frequency of fasting blood glucose control was
adequate, self-monitoring of postprandial blood
glucose was rarely performed. Furthermore, two
thirds of people treated with insulin had average
postprandial blood glucose values above the
recommended target of 140 mg/dl [5].

These problems can be at least partially overcome
with modern insulin therapies, able to replicate
normal physiology more closely, allowing to
lower HbAlc levels and to stabilize glucose
fluctuations.

Among the new insulins, faster aspart (FIASP)
is a formulation of Insulin Aspart (IAsp)
containing niacinamide and L-arginine. FIASP
exerts a greater early glucose-lowering effect than
IAsp, and this has been associated with increased
early suppression of hepatic glucose production
and early glucose disappearance [6]. The efficacy
and safety of FIASP in adults with T2D was
evaluated in 2 treat-to-target, active-controlled
randomized controlled trials (ONSET 2 and
ONSET 3) [7,8].

In addition, degludec represents second
basal with

pharmacodynamic/pharmacokinetic

improved

profile;
this latter determinates a lower intra-patient
variability, an extended duration of action
providing full and stable 24 hour basal insulin
coverage with once daily dosing, and comparable

generation insulin

efficacy to first generation basal insulins with
lower rates of hypoglycemia [9]. Furthermore, the
growing use of flash glucose monitoring (FGM)
instead of SMBG can increase the awareness of
the need for optimizing PPG control [10].

The study aims to evaluate the clinical and
prognostic impact of the use of FIASP+degludec
U100 FGM (Libre Free Style system™) in
hospitalized patients with poor glycemic control
assessed during hospitalization in an Internal
Medicine ward and for 6 months after discharge.
Our goals were to improve metabolic control,
reducing glycemic variability with FGM, reduce
hypoglycemic events, improve impact on risk
factors, improve quality of life and reduce costs.

Methodology

This was a longitudinal, prospective study with
a follow-up duration of 6 months, involving
patients with T2D admitted to an Internal
Medicine ward. All patients, upon hospital
admission, were treated with FIASP and
with degludec U100 as basal insulin. FGM
through the Libre Free Style was used instead
of self-monitoring of blood glucose through the
glucometers. After hospital admission, patients
continued the same approach and were evaluated
after 6 months.

Consecutive patients meeting the following
inclusion criteria were enrolled: age>18 years,
diagnosis of T2D, need of basal-bolus insulin
therapy (both naive and switchers patients were
eligible), hospitalized in the internal medicine
ward for any cause. Exclusion criteria were
current neoplasms, chronic infectious diseases
(HIV-HCV-HBV),  pregnancy,
diseases, and patients needing dialysis.

psychiatric

The primary endpoint of the study was
represented by the change in HbAlc levels 6
months after the initation of therapy with
second generation insulins, as compared to
baseline levels.

Secondary endpoints included the evaluation
after 6 months of follow-up as compared to
baseline values of body mass index (BMI),
waist circumference, albuminuria, intima media
thickness (IMT), hepatic steatosis, quality of life.
The number of hypoglycemic episodes and the
number of strips and glucose sensors used during
6 months were also assessed.

After the signature of the informed consent,

the following data were collected at
hospital admission (T0): anamnestic data,
anthropometric data [waist circumference,
BMI, heart rate (HR)], fasting blood glucose,
HbA1lc, albuminuria, ultrasound assessment of
IMT, ultrasound assessment of fatty liver disease
[according to “Italian Society of Ultrasonology

in Medicine and Biology” (SIUMB) criterion].

Patients were asked to fill-in the EuroQoL/EQ-
5D-5L quality of life questionnaire [11]. The
EQ-5D-5L descriptive system comprises five
dimensions (mobility, self-care, usual activities,
pain/discomfort and anxiety/depression), and
each dimension has five response levels: no
problems, slight problems, moderate problems,
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severe problems, unable to/extreme problems.
The respondent is asked to indicate his/her
health state by checking the box next to the
most appropriate response level for each of the
five dimensions. EQ-5D health states can also
reported as a single summary number (index
value), which reflects how good or bad a health
state is according to the preferences of the general
population of a country/region. Since the value
set for the Italian population is not available, UK
and France value sets were used. The EQ-5D
instrument also contains a Visual Analogue Scale
(VAS). The EQ-5D VAS records the respondent’s
self-rated health on a vertical VAS where the
endpoints are labeled “The best health you can
imagine’ (score=100) and “The worst health you
can imagine’ (score=0).

After  hospital admission, patients were
recommended to continue the prescribed
therapy and blood glucose monitoring after
discharge (FIASP, degludec and Libre Free Style
positioning). The use of food diary was also
recommended. After 6 months (T6), during an
outpatient follow-up visit, Hb1Ac, BMI, waist
circumference, albuminuria, EQ-5D, IMT, fatty
liver disease, hypoglycemic episodes (mild-blood
glucose<70 mg/dl-and severe-requiring third
part intervention) were evaluated.

Furthermore, the number of strips and sensors
utilized and the number of subjects experiencing
hypoglycemic episodes during 6 months was
assessed.

m Statistical methods

1) A minimum sample size of 31 achieved
90% power to detect a mean change of 0.5 in
HbA1lc levels, assuming a standard deviation of
differences of 0.8 and with a significance level
(alpha) of 0.05 using a two-sided Wilcoxon test.

2) Descriptive data were summarized as
mean and standard deviation (SD) in case of
continuous variables or percentages in case of
categorical variables. The comparison between 6
months vs. baseline values was performed using
the Wilcoxon signed rank test for continuous
variables and the McNemar test or the Fisher
exact test for categorical variables.

3) Results relative to the EQ-5D were shown
as percentage of patients reporting each level

of problem on each dimension. EQ-5D health

flash glucose monitoring

states were also reported as a single summary
number (mean and standard deviation).

Results

Overall, 34 consecutive eligible patients were
included in the study in the period between
march/2019 and march/2021. Mean age was
67.2 + 5.8 years and 73.3% were men. Of note,
12 out of 34 patients (35.3%) had been admitted
for COVID-19. At admission all patients started
a basal-bolus regimen with 3 injection day of
FIASP and 1 injection day of insulin degludec.
Insulin was injected by the nurse during the
admission (FIASP could be administered even
after the meals). After the discharge, all patients
continued the same therapy (2nd generation
insulins+ Libre Free Style) at home. Patients were
reassessed after 6 months during an outpatient
visit. Clinical outcomes at TO and TG are
reported in TABLE 1.

Metabolic control markedly improved after six
months of treatment with FIASP and degludec
supported by FGM, with an average reduction
of HbAlc levels of 1.3 + 0.7%. Fasting blood
glucose levels also significantly decreased by an
average of 27.8 + 13.2 mg/dl. BMI (-1.39 £ 0.93)
and waist circumference (-5.3 + 4.4 cm) were also
significantly reduced. The proportion of patients
with normoalbuminuria increased from 5.9%
at baseline to 29.4% after 6 months, while the
proportion of patients with no or moderate fatty
liver disease increased from 42.1% to 82.4%.
IMT was slightly but significantly reduced (-0.08
+ 0.10 mm). Episodes of mild hypoglycemia
occurred in 10 (29.4%) patients, while no severe
episodes were reported [12-16].

As for quality of life, a significant improvement
was documented in the self-care and anxiety/
depression domains of EQ-5D (TABLE 1 and
FIGURE 1). A highly statistically significant
improvement was also found in the overall EQ-
5D Index value and VAS score. On average,
patients used 59.4 + 7.5 SMBG strips during 6
months, and half of patients (50.0%) used 60
strips (FIGURE 2). All patients used between 12
and 14 sensors during 6 months (average 12.9 +
0.9) [17-21].
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TABLE 1. Patient characteristics at hospital adm

ission and after 6 mont

s of follow-up.

At admission (TO) At 6-month follow-up (T6) *p-value
HbA1c (%) 83+0.38 7.0+ 0.5 <0.0001
Fasting b'oojl?'“c“e (mg/ 143+ 18 1151 <0.0001
BMI (kg/m2) 29.2+43 27.8+3.8 <0.0001
Waist circumference (cm) 95.6 +9.6 90.3+09.1 <0.0001
Albuminuria (%): <0.0001
Normo 5.9 294
Micro 50.0 58.8
Macro 441 11.8
Fatty liver disease (%)
Absent/Moderate 441 824 0.001
Severe 55.9 17.6
IMT (mm) 1.2+0.2 1.1+£0.2 <0.0001
EQ-5D Mobility (%)
100 100
No problems
Slight problems
- - 1.00
Moderate problems
Severe problems
Extreme problems
EQ-5D Self-care (%)
64.7 91.2
No problems
26.5 8.8
Slight problems
8.8 - 0.03
Moderate problems
Severe problems
Extreme problems
EQ-5D Usual activities (%)
55.9 64.7
No problems
17.6 353
Slight problems
26.5 - 0.16
Moderate problems
Severe problems
Extreme problems
EQ-5D Pain/discomfort (%)
8.8 47.1
No problems
324 529
Slight problems
529 - 0.49
Moderate problems
5.9 -
Severe problems
Extreme problems
EQ-5D Anxiety/depression
(%) - 8.8
No problems 55.9 82.4
S|Ight problems 441 8.8 0.04
Moderate problems _ _
Severe problems _ _
Extreme problems
EQ-5D Index value** 0.70+0.10 0.81+0.10 <0.0001
EQ-5D Index value*** 0.69 £0.18 0.83+0.14 <0.0001
EQ-5D VAS 37.4+10.2 49.4+9.6 <0.0001
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FIGURE 1: Proportion of responses by level of severity for EQ-5D-5L dimensions at baseline and after 6

months.

FIGURE 2: Distribution of patients (N=34) by total number of strips used during 6 months.
Legend: (|l ) 50, ( )60, ( )65, (M )70, ()75, ( ) 80.
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Discussion and Conclusion

The study shows that, in T2D hospitalized
patients with poor glycemic control, the use of
recent innovative options for the management of
T2D, i.e. second generation basal and short-acting
insulin and flash glucose monitoring, during the
hospital stay and after the discharge, is associated
with statistically ~significant improvements in
metabolic control, obesity indices, and renal, liver,
and cardiovascular parameters. Moreover, the
use of these options is associated with statistically
significant improvements in EQ-5D dimensions
and score, indicating the impact on general
health status of high-quality care. It is also known
that EQ-5D can be translated in cost-utilities,
suggesting a possible cost-effective profile of this
approach to be investigated with ad hoc studies.

Hyperglycemia ininpatientsisacommon, serious,
and costly health care problem. Hyperglycemia
is associated with adverse events including
prolonged length of stay, infection risk, disability
after discharge, and death. On the other hand,
hypoglycemia and elevated glycemic variability
related to suboptimal management of insulin
therapy in inpatients increase morbidity, mortality,
and overall costs of care. In the past, sliding scale
insulin (SSI) was the common approach to manage
in hospital hyperglycemia. Existing literature
suggests that this approach should be abandoned in
favor of inpatient diabetes management programs
involving effective and well-tolerated basal-bolus
insulin regimens. The use of second generation
basal and short-acting insulins can represent a
key strategy to reduce hypoglycemia in these frail
patients. They also have the potential to simplify
the management of insulin therapy for nurses
during hospitalization.

The study has strengths and limitations. The

major strength is represented by the innovative
therapeuticapproach, which showed to be feasible
and safe. Major limitations are represented by
the lack of a control group, and specific data on

length of stay, glycemic variability, and direct and
indirect costs associated with the study approach.

In conclusion, the study represents an important
proof-of-concept that also inpatients, ie. a
category usually not included among those
eligible for these options, can benefit of second
generation insulins and FGM from a clinical and
economic viewpoint.
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