Diabetes Ther (2021) 12:3107-3135
https://doi.org/10.1007/s13300-021-01160-5

®

Check for
updates

ORIGINAL RESEARCH

Hybrid Closed-Loop Systems for the Treatment
of Type 1 Diabetes: A Collaborative, Expert Group
Position Statement for Clinical Use in Central

and Eastern Europe

Andrej Janez - Tadej Battelino -

Tomasz Klupa - Gy6z6 Kocsis -

Miriam Kuricova - NebojSa Lali¢ -

Anca Pantea Stoian - Martin Prazny - Dario Raheli¢ - Jan Soupal - Tsvetalina Tankova - Nataliya Zelinska

Received: August 18, 2021 / Accepted: September 18, 2021 / Published online: October 25, 2021

© The Author(s) 2021

ABSTRACT

In both pediatric and adult populations with
type 1 diabetes (T1D), technologies such as
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continuous subcutaneous insulin infusion
(CSII), continuous glucose monitoring (CGM),
or sensor-augmented pumps (SAP) can consis-
tently improve glycemic control [measured as
glycated hemoglobin (HbAlc) and time in
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range (TIR)] while reducing the risk of hypo-
glycemia. Use of technologies can thereby
improve quality of life and reduce the burden of
diabetes management compared with self-in-
jection of multiple daily insulin doses (MDI).
Novel hybrid closed-loop (HCL) systems repre-
sent the latest treatment modality for T1D,
combining modern glucose sensors and insulin
pumps with a linked control algorithm to offer
automated insulin delivery in response to blood
glucose levels and trends. HCL systems have
been associated with increased TIR, improved
HbAlc, and fewer hypoglycemic events com-
pared with CSII, SAP, and MDI, thereby poten-
tially improving quality of life for people with
diabetes (PwD) while reducing the costs of
treating short- and long-term diabetes-related
complications. However, many barriers to their
use and regional inequalities remain in Central
and Eastern Europe (CEE). Published data sug-
gest that access to diabetes technologies is hin-
dered by lack of funding, underdeveloped
health technology assessment (HTA) bodies and
guidelines, unfamiliarity with novel therapies,
and inadequacies in healthcare system capaci-
ties. To optimize the use of diabetes technolo-
gies in CEE, an international meeting
comprising experts in the field of diabetes was
held to map the current regional access, to
present the current national reimbursement
guidelines, and to recommend solutions to
overcome uptake barriers. Recommendations
included regional and national development of
HTA bodies, efficient allocation of resources,
and structured education programs for health-
care professionals and PwD. The responsibility
of the healthcare community to ensure that all
individuals with T1D gain access to modern
technologies in a timely and economically
responsible manner, thereby improving health
outcomes, was emphasized, particularly for
interventions that are cost-effective.
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Key Summary Points

Diabetes technologies can help to improve
health outcomes for individuals with
type 1 diabetes (T1D) compared with
traditional, self-injectable treatments.

However, many barriers remain to their
use in Central and Eastern Europe (CEE),
including lack of funding,
underdeveloped health technology
assessment (HTA) bodies and guidelines,
unfamiliarity with novel therapies, and
inadequacies in healthcare system
capacities.

To overcome these barriers, the present
position statement recommended the
continued regional and national
development of HTA bodies, more
efficient allocation of resources, and
structured education programs for
healthcare professionals and people with
diabetes.

The expert group wished to emphasize the
responsibility of the healthcare
community to ensure that all individuals
with T1D gain timely access to modern,
cost-effective technologies to improve
health outcomes while providing value for
money for healthcare payers.

The present position statement should be
used to inform development of updated
guidance in the CEE region for the
reimbursement of efficacious diabetes
technologies, including novel hybrid
closed-loop systems.
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INTRODUCTION

Type 1 diabetes (T1D) is a chronic autoimmune
disease characterized by loss of pancreatic
beta cells and subsequent insulin deficiency.
Lifelong intensified insulin treatment is cur-
rently the only recommended treatment
modality for T1D, with the aim to reduce
hyperglycemia and thereby prevent diabetes-
related complications and premature mortality.
The disease is associated with a considerable
clinical burden, with more than 46 million
people affected worldwide and approximately
6 million people estimated to be living with
T1D in Europe in 2019 [1]. Healthcare expen-
diture associated with T1D encompasses both
therapy-related costs and treatment of diabetes-
related complications, such as retinopathy,
renal failure, neuropathy and foot ulceration,
amputation, cardiovascular disease, and stroke,
which arise from consistently heightened,
uncontrolled blood glucose levels (measured via
glycated hemoglobin [HbA1lc]) and can influ-
ence the likelihood of premature mortality
[2-5]. Diabetes-related complications can also
have a substantial impact on the quality of life
of people with diabetes (PwD) [6-8].

Ensuring consistent glycemic control with
blood glucose levels within defined targets is
crucial for reducing the incidence of complica-
tions, as shown by the landmark Diabetes
Control and Complications Trial (DCCT) and
the Epidemiology of Diabetes Interventions and
Complications (EDIC) study [2-4, 9]. Optimal
glucose control therefore remains the key goal
of treatment for people with T1D. Improved
time in range (TIR) of glycemic targets can also
substantially reduce the stress and worry of
PwD, thereby improving quality of life [10].
Barriers to efficacious diabetes technologies
currently exist in many healthcare systems,
which can prevent PwD from reaching glycemic
control and thereby cause considerable harm to
individuals over the long term, in terms of both
health and psychological outcomes. Reim-
bursement of efficacious treatment options that
improve glycemic control can also potentially
lead to overall cost savings by reducing both
short- and long-term diabetes-related

complications and subsequent hospitalizations,
medical procedures, and associated pharma-
cotherapy; indeed, improved glycemic control
and absence of diabetes-related complications
have been associated with reduced healthcare
and societal costs [11, 12].

Treatment Modalities for Type 1 Diabetes

Precise insulin replacement therapy forms the
cornerstone of T1D management, and there are
many insulin treatment options and delivery
methods available for PwD. Self-injection of
multiple daily doses of insulin (MDI) represents
the most common first-line therapy for people
with T1D, with doses manually adjusted on the
basis of planned or unplanned daily food
intake, physical activity, and current blood
glucose levels, which requires regular self-mon-
itoring of blood glucose (SMBG) testing. While
self-injection is an affordable insulin delivery
mechanism, PwD need to be educated and
trained appropriately in self-administration and
should be confident enough to adapt doses to
common daily activities. However, many indi-
viduals fail to consistently achieve target blood
glucose levels, with an international study
demonstrating that a large proportion of indi-
viduals do not achieve an HbAlc target of 7.0%
(53 mmol/mol), and that approximately 68% of
people with T1D were living with an HbAlc
above 7.5% (58 mmol/mol) [13]. Hypoglycemia
remains a common adverse effect of intensified
insulin therapy, and fear of hypoglycemic
events is a key factor in adherence to intensified
insulin regimens [14-16]. Fear of hypoglycemia
is compounded by hypoglycemia unawareness,
defined as the onset of neuroglycopenia prior to
symptoms or the failure to detect a significant
drop below normal blood glucose levels [17].
Hypoglycemia unawareness is common in peo-
ple with T1D, and can have a substantial impact
on morbidity and mortality, with associated
complications including bone fractures, joint
dislocation, seizure, coma, cardiac arrhythmias,
and an increased risk of severe hypoglycemia
[18-20]. Both fear of hypoglycemia and hypo-
glycemia itself can have a substantial impact on
quality of life and medical expenditure [21]. As
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perfect self-management is not a reality in most
PwD, current T1D therapy is trending towards
the broader use of technologies after initial
treatment with MDI has proven ineffective (e.g.,
when not achieving glycemic targets, or expe-
riencing pronounced dawn phenomenon, high
glycemic variability, or problematic
hypoglycemia).

The idea of a functional “artificial pancreas”
was first conceived almost 50 years ago, and this
closed-loop system arguably still represents the
ultimate goal of treatments for people with T1D
[22]. Advancements in diabetes technology
have allowed for continuous monitoring of
blood glucose and automated administration of
insulin subcutaneously, leading to lower rates
of and time spent in hypoglycemia and
improved TIR. Indeed, real-world data have
indicated that both adult and pediatric popu-
lations with T1D experienced improved gly-
cemic control with modern diabetes
technologies compared with MDI [23, 24].
However, many access barriers remain to their
use, particularly in the Central and Eastern
European region, where substantial healthcare
funding for diabetes technologies is often
absent.

Aim

The aim of this position statement was to
summarize the available types of diabetes tech-
nologies and outline their clinical use cases,
explore barriers to access for these technologies,
and outline possible approaches to improving
medical care for adult and pediatric populations
with T1D in Central and Eastern Europe, as well
as providing regional clinical recommendations
for hybrid closed-loop (HCL) systems.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

DIABETES TECHNOLOGIES
AND THEIR APPLICATIONS

The current level of evidence and recommen-
dations for use of modern diabetes technologies
are summarized in Table 1.

Continuous Glucose Monitoring
and Subcutaneous Insulin Infusion

Continuous glucose monitoring (CGM) and
continuous subcutaneous insulin infusion
(CSII) are two diabetes technologies that have
revolutionized diabetes care, with both tech-
nologies associated with improved HbAlc
levels, increased TIR, and fewer hypoglycemic
events compared with MDI [23-28].

CGM is achieved through a compact medical
device that monitors blood glucose levels in real
time, which can send alerts to either a dedicated
monitoring device or a smartphone app. CGM
thereby reduces the need for frequent SMBG
testing (and associated finger-pricking), and is
frequently offered to PwD experiencing persis-
tent hyper- or hypoglycemia [29]. The latest
guidelines published by the Endocrine Society
in the USA recommended use of CGM devices
in adult populations with T1D who are willing
to utilize the devices on a near-daily basis, irre-
spective of glycemic control status [30]. More-
over, a 2017 international consensus statement
recommended the use of CGM, in combination
with regular HbAlc measurements for glycemic
status assessment and subsequent therapy
adjustment, in all people with T1D not achiev-
ing glycemic targets, particularly when hypo-
glycemia is a concern [31]. It was indicated that
all individuals should receive training on how
to interpret and respond to glycemic data, with
education utilizing standardized programs with
follow-up to improve adherence and ensure
appropriate use of data and therapies [31]. The
consensus statement also recognized the
importance of wearing CGM devices on a near-
daily basis to optimize their benefits, and con-
cluded that CGM should be considered to help
improve glycemic control, provided that
appropriate educational and technical support
is available [31].
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Table 1 Recommendations for use of current diabetes technologies

Technology Recommendation Evidence
level®
CSII CSII should be considered as a treatment option for all children and adults with T1D who are A

able to safely manage the device

A well-trained multidisciplinary specialist team is crucial for safe and effective patient selection, A

education, and management

Individuals should be adequately educated on CSII use through a comprehensive pump A

management education program

In people on MDI who are not achieving glycemic targets, CSII with or without CGM may be B
used to improve HbAlc

CSII with or without CGM may be used instead of MDI to improve treatment satisfaction, C
quality of life, and other health-related outcomes

Individuals on CSII should undergo periodic evaluation to determine whether CSII is effective  E
CGM CGM should be considered in children and adults with T1D on CSII or MDI
Real-time CGM with high sensor adherence may be used to improve HbAlc regardless of the B

insulin delivery method
The benefits of CGM correlate with adherence to the ongoing use of the device B
CGM in conjunction with MDI can lower HbAlc and reduce hypoglycemia in adults with

T2D who are not meeting glycemic targets

CGM may be used in pregnant women with T1D to improve glycemic control and neonatal B

outcomes

CGM with alarms should be considered in patients with frequent hypoglycemia, previous B

hypoglycemic seizures, hypoglycemia unawareness, or when fear of hypoglycemia is high

Real-time CGM is preferred in those with frequent hypoglycemic episodes or hypoglycemia B

unawareness
SAP SAP can be considered in children and adults to improve glycemic control A

The benefits correlate with adherence to the ongoing use of the system

o~}

SAP with automatic low glucose suspend may be considered for patients with T1D at high risk

for hypoglycemia to prevent episodes of hypoglycemia and reduce their severity

CGM continuous glucose monitoring, CSII continuous subcutaneous insulin infusion, HbAIc glycated hemoglobin, MDI
multiple daily insulin, SAP sensor-augmented pump, 71D type 1 diabetes, 72D type 2 diabetes

* A grading system developed by the American Diabetes Association was used to classify the evidence that forms the basis
for the recommendations. Recommendations are assigned ratings of A (clear evidence from well-conducted, generalizable
randomized controlled trials that were adequately powered, including evidence from a meta-analysis that incorporated
quality ratings in the analysis); B (evidence from a well-conducted prospective cohort study or registry, or from a well-
conducted meta-analysis of cohort studies); or C (evidence from randomized clinical trials with one or more major or three
or more minor methodological flaws that could invalidate the results, or from case series or case reports). Expert opinion
(E) is a separate category for recommendations in which there is no evidence from clinical trials

I\ Adis



3112

Diabetes Ther (2021) 12:3107-3135

CSII is achieved through devices known as
insulin pumps, which provide a readily avail-
able and steady administration of insulin sub-
cutaneously, while also allowing the user to
instantaneously administer insulin should the
need arise to help control blood glucose levels.
CSII also relieves the user of the majority of self-
injections, thereby offering quality-of-life ben-
efits [32]. Guidelines published by the Endo-
crine Society in 2018 recommended CSII use
over MDI in populations with T1D who are
capable of using the device and are not achiev-
ing glycemic control targets; are achieving tar-
gets but continuing to experience severe
hypoglycemia or high glycemic variability;
require increased flexibility with insulin
administration or seek improved treatment
satisfaction [30]. The Endocrine Society also
recommended that, prior to CSII use, a struc-
tured evaluation should be performed assessing
the individual’s psychological status, historical
adherence patterns, willingness to use and
interest in the device, and availability for fol-
low-up consultations [30]. All adults using CSII
were also indicated to receive sufficient educa-
tion, training, and ongoing support to achieve
and maintain glycemic targets [30]. A position
statement from the American Diabetes Associ-
ation (ADA) indicated that viable candidates for
CSII must be strongly motivated to improve
glycemic control, and be willing to work in
tandem with their healthcare professional to
achieve treatment targets [33]. In addition,
individuals must be appropriately trained to use
the pump, perform SMBG testing, and interpret
the measured data. Similar to the position
statement for CGM, use of CSII was recom-
mended alongside thorough education of PwD
by skilled professionals [33]. However, the ADA
acknowledged that physicians’ opinions can
vary when prescribing CSII, with some recom-
mending pump therapy for motivated PwD
with daily schedules unsuited to MDI, and
others only endorsing prescription when treat-
ment with MDI fails to achieve glycemic control
[33]. A further consensus statement published
in 2021 by the American Association of Clinical
Endocrinologists/American College of
Endocrinology (AACE/ACE) indicated that CSII
should only be provided if the prescribing

practice can offer a comprehensive pump
management program for PwD [34]. Moreover,
the AACE/ACE emphasized appropriate patient
selection with a thorough assessment of the
individual’s knowledge of diabetes manage-
ment principles [34]. Combination of these
guidelines and position statements indicate the
ideal CSII candidate as an individual with T1D
currently performing four or more insulin
injections and SMBG tests per day, who is
motivated to achieve optimal glycemic control,
and is willing and able to carry out the tasks
associated with CSII safely and effectively, while
maintaining frequent contact with their
healthcare team [30, 34, 35].

Sensor-Augmented and Sensor-Integrated
Pumps

Sensor-augmented pumps (SAPs) and sensor-
integrated pumps (SIPs) combine CGM with
CSII to form highly efficacious therapies. SAPs
and SIPs differ in their response to CGM data:
SAPs display CGM data and require the user to
manually program their insulin pump, while
SIPs integrate low-glucose suspend (LGS) or
predictive LGS functions to automatically take
action in response to CGM data (e.g., when
blood glucose levels drop below or are predicted
to drop below set targets) [36]. Published evi-
dence has indicated that SAPs are associated
with reduced moderate and severe hypo-
glycemia compared with MDI and reduced sev-
ere hypoglycemia compared with CSII, as well
as improved blood glucose levels and glycemic
variability versus sensor-augmented MDI ther-
apy, while SIPs have been associated with a
significantly reduced time spent in hypo-
glycemia and substantially fewer non-severe
and severe hypoglycemic events compared with
CSII in individuals with T1D with a high risk of
hypoglycemia [37-39]. SIPs have also been
associated with effective prevention of exercise-
induced hypoglycemia [40, 41].

Hybrid Closed-Loop Systems

Novel hybrid closed-loop (HCL) systems repre-
sent advanced diabetes technology that provide

A\ Adis



Diabetes Ther (2021) 12:3107-3135

3113

automated insulin delivery driven by algo-
rithms, which can respond automatically to
changes in blood glucose levels and administer
basal and correction bolus insulin doses appro-
priately. Users must provide regular meal
announcements and the corresponding carbo-
hydrate intake to the device, but otherwise HCL
systems have the potential to improve blood
glucose control and reduce the risk of hypo-
glycemia compared with MDI, CSII, or non-au-
tomated SAP therapy. Moreover, HCL systems
can decrease the self-management burden of
T1D compared with other treatment modalities.

Predictive low-glucose management (PLGM)
functions, a precursor to HCL systems, were
associated with reduced diurnal and nocturnal
hypoglycemia and significantly fewer hypo-
glycemic events in children and adolescents in a
long-term randomized controlled trial pub-
lished in 2018, as well as significantly improved
TIR in a 2018 randomized crossover study, with
participants noting that using the automated
system was associated with less time thinking
about diabetes, decreased worry about blood
glucose levels, and decreased burden in
managing diabetes [42, 43]. HCL systems have
been associated with significantly fewer hypo-
glycemic events and improved TIR compared
with typical pump therapy with or without LGS
[44-46]. HbAlc levels in both adolescents and
adults have also been shown to significantly
improve after 3 months on a first-generation
HCL system, with significantly improved TIR
compared with the device’s manual mode [47].
Data from a 2019 randomized controlled trial
indicated that TIR with HCL was higher versus
the manual SAP mode after 6 months (61% at
baseline to 71% with HCL, versus unchanged at
59% in the manual SAP group [mean adjusted
difference 11 percentage points; 95% confi-
dence interval 9-14]; p < 0.001) [48]. Further-
more, preliminary data from a pivotal trial of an
advanced HCL system in the USA have indi-
cated no severe hypoglycemia or diabetic
ketoacidosis with the novel device, as well as
improved HbAlc levels (72% of individuals
reaching an HbA1c of 7.0% [53 mmol/mol] after
90 days, compared with 52% at baseline,
increasing to 84% with optimal system settings)
and TIR (69% of individuals reaching a TIR

target of 70%, compared with 45% at baseline,
increasing to 79% with optimal system settings)
[49]. The rate of users reported to utilize the
closed-loop functionality of the device was 95%
[49]. Improved glycemic control, general well-
being and sleep, as well as a reduced burden of
diabetes and visible real-time glucose data have
been identified as positive key elements in a
recent study evaluating closed-loop versus SAP
technology [50].

Diabetes Technology Use in Central
and Eastern Europe

HCL systems represent the most advanced and
the most effective form of insulin delivery cur-
rently available for people with T1D. However,
novel diabetes technologies are often underuti-
lized, particularly in Central and Eastern Europe
(Figs. 1 and 2). The estimated uptake of insulin
pump technology in T1D was 6.9% in Eastern
Europe in 2018, and is not homogeneous across
countries despite similar levels of healthcare
expenditure (data on file). CGM uptake is also
hindered by its high cost, as well as issues that
remain even in modern systems: the need for
regular sensor replacement as well as initial and
regularly performed calibrations through SMBG
testing [51].

A recent study reported the highest global
rate of wunconfirmed symptomatic hypo-
glycemia in people with T1D in Central and
Eastern Europe, indicative of the underutiliza-
tion of more advanced treatment options for
T1D in this region [52]. Accordingly, large reg-
istry studies have demonstrated that low use of
technology is associated with inadequate gly-
cemic control and higher HbA1lc levels [53, 54].
Wider use of diabetes technologies, including
HCL systems, would provide clear glycemic
control benefits for people with T1D, while
decreasing the self-management burden with
automated insulin delivery. However, current
reimbursement criteria are not homogenous
across Central and Eastern European countries,
and numerous barriers to access exist for dia-
betes technology in the region that must be
addressed to achieve more consistent and equal
technology uptake.
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[ Not reimbursed

Fig. 1 Levels of reimbursement for CSII in Central and Eastern Europe

CURRENT REIMBURSEMENT
IN CENTRAL AND EASTERN EUROPE

Guidelines for the reimbursement of CSII and
SAP therapies in ten Central and Eastern Euro-
pean countries (Bulgaria, Croatia, Czechia,
Hungary, Poland, Romania, Serbia, Slovakia,
Slovenia, and Ukraine) were evaluated, based on
country-specific national health insurance fund
data [55-66].

CSII Reimbursement

Reimbursement of CSII was reported in Czechia,
Romania, Serbia, Slovakia, and Slovenia, while
limited reimbursement (supplemented with co-
pay) was reported in Bulgaria and Poland (Fig. 1
and Table 2). In Croatia, reimbursement was
covered by a national tender but with limited
quantities of devices—individuals can otherwise
cover the complete cost out-of-pocket. In

Hungary, reimbursement was reported only in
individuals aged less than 18 years and only in
special cases in individuals aged between 18 and
21 years, with a co-pay of 20% required in most
cases for individuals aged 18 years or more.
Ukraine was found to have no current reim-
bursement criteria for medical devices, with
potential health technology assessment (HTA)
guidelines under discussion.

Population criteria for reimbursement were
similar across countries, encompassing both
children and adults with T1D experiencing
inadequate glycemic control and/or hypo-
glycemia. Poland restricts reimbursement to
individuals with T1D aged at most 26 years and
Ukraine limits prescription on a case-by-case
basis in pediatric populations, but Bulgaria,
Croatia, Czechia, Hungary, Romania, Serbia,
Slovakia, and Slovenia have no age limits for
reimbursement. Interestingly, despite similar
population indications across the countries,
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LITHUANIA

BELARUS

[ Reimbursed

] Reimbursed with possible
co-payment

[] Limited

[l Not reimbursed

Fig. 2 Levels of reimbursement for SAP in Central and Eastern Europe

varying levels of estimated insulin pump uptake
are reported in the Central and Eastern Euro-
pean region (data on file).

SAP Reimbursement

Reimbursement of SAP (CSII plus CGM) was
reported in Croatia, Serbia, Romania, and
Slovenia, with limited reimbursement (supple-
mented with co-pay) reported in Bulgaria,
Hungary, Poland, and Slovakia (Fig.2 and
Table 3). Czechia was found to provide reim-
bursement of the insulin pump, but had an
annual limited budget (supplemented with co-
pay) for the sensor technology; novel HCL sys-
tems could therefore be reimbursed in Czechia
under the current guidelines, should the price
of the device fall within the annual budget. No
specific reimbursement recommendations were
found for Ukraine, with an HTA framework for
medical devices under discussion.

Population indications for countries endors-
ing reimbursement varied. In Croatia, up to 40
sensors (plus one transmitter) per year are
reimbursed for the SAP system in all individuals
with T1D with existing insulin pumps and
HbA1c levels greater than 7.5% (58 mmol/mol).
In Serbia, SAP reimbursement is limited to one
of the following: PwD on MDI with three con-
secutive HbAlc measurements greater than
8.5% (69 mmol/mol) in routine appointments;
PwD on MDI with diabetic kidney disease with
two consecutive HbAlc measurements greater
than 7.5% (58 mmol/mol); or pregnant indi-
viduals with two consecutive HbAlc measure-
ments greater than 7.0% (53 mmol/mol).
However, individuals with T1D receiving CSII
therapy are eligible for up to 52 sensors and one
transmitter per year in Serbia, irrespective of
other criteria. In Slovenia, there are no restric-
tions on SAP reimbursement, with the primary
indication being HbAlc and TIR targets, along
with persistent hypoglycemia [31]. In countries
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Table 2 Reimbursement criteria for CSII in Central and Eastern Europe

Country Reimbursement  Healthcare Population indications Economic details
status funding
type
Bulgaria Limited National Confirmed diagnosis of T1D Insulin pumps provided by
[55] insurance  {Jjpcuccessful intensified therapy manufacturers, and NHIF pays
with insulin analogues with at fixed amount per product for
least four applications per day intensified insulin treatment:
Frequent and unpredictable severe Up to 10 pieces per month of
daytime and/or nocturnal infusion sets and reservoirs
hypoglycemia according to medical criteria and
instructions
High blood sugar in the morning
(dawn phenomenon) Co-pay covers remaining amount
Inadequate glycemic control—
HbAlc > 8.5% (69 mmol/mol)
(< 18 years of age HbAlc
over > 7.5% [58 mmol/mol])
Children < 6 years of age
Pregnancy or planned pregnancy
and a persistently high level of
HbAlc > 7.0% (53 mmol/mol)
Croatia Limited National People with T1D with uncontrolled Insulin pumps funded through
[56] insurance HbAIc, glycemic variability, national tender in about 95% of

frequent hypoglycemia, dawn
phenomenon, unregulated

glycemia, preconception

cases

Consumables are 100% reimbursed

for all people with a pump
No co-pay for any devices, but PwD

can cover the full cost of the
device out-of-pocket if not

covered through national tender
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Table 2 continued

Country Reimbursement  Healthcare Population indications Economic details
status funding
type
Czech Reimbursed National Both children and adults 100% reimbursed, with a price cap
Republik insurance R irrent and unrec ognized (regulation of State Institute on
(57] Drug Control)

hypoglycemia that cannot be
controlled by other therapeutic
methods (including analogue-

Lantus administration)
Significant dawn phenomenon

Preconception stage and pregnancy,
if successful treatment of diabetes
by another intensified regimen is

not achieved

Prevention of or beneficial influence
on diabetes-related microvascular
complications with long-term
inadequate glycemic control on
other insulin regimens, plus
evidence of improvements during

pump therapy

Protection of a transplanted kidney
in PwD who have had their graft
rejected or who have not had a

pancreatic transplant

Must be prescribed by a physician
specialized in diabetology
(Centralized Diabetology Clinics)
and approved by health insurance

Reimbursement is limited to one
pump per treating physician every
4 years

There are three reimbursement

categories

Basic pump (CSII)
CGM only

SAP
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Table 2 continued

Country Reimbursement  Healthcare Population indications Economic details
status funding
type
Hungary Reimbursed National People with uncontrolled T1D in  Prior authorization required,
(58] insurance one of the following areas: involving substantial paperwork

Repeated HbAlc > 7.0%
(53 mmol/mol), pre-conceptual

care > 6.5% (48 mmol/mol)

Significant daily blood glucose
fluctuations (> 10.0 mmol/L)

Early morning fast (morning
fasting blood glucose)
repeatedly > 8.0 mmol/L

Hypoglycemia with clinical
symptoms at least 3 times per

month

Documented reduction or loss of
hypoglycemia

Severe hypoglycemia (blood
glucose < 3.0 mmol/L) at least

once every 6 months

People with T1D with recurrent
(> 3 times per year) or severe
(requiring hospital admission)

ketoacidosis

One of the following must be
satisfied for treatment

continuation:

Mean HbAlc value < 8.0%

(64 mmol/mol) during previous
6 months, plus HbAlc value
(before daily blood glucose
fluctuations) less than before

pump therapy

Reduced number of symptomatic
or asymptomatic hypoglycemic
events compared with period

before pump therapy

Co-payment system:

Aged < 18 years: 98% reimbursed
plus 2% co-payment

Aged > 18 years with cystic
fibrosis: 80% reimbursed plus 20%
co-payment

3 months’ probation time (products
provided free of charge by
distributor) —upgrade on pumps

only under strict conditions

NHIF has a yearly budget for
pumps, managed through

pl‘iCC —Volume agreements
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Table 2 continued

Population indications

Economic details

Country Reimbursement
status

Poland Limited
[59, 60]

Romania Reimbursed
[61]

Serbia Reimbursed
[62-64]

People with T1D aged < 26 years
diagnosed with one or more of

the following:

Repetitive severe hypoglycemia

Repetitive hypoglycemia at dawn

Glucose instability requiring > 7
measurements per day

Presence of diabetes-related
complications/ketoacidosis

People with T1D or T2D,
prioritized as follows:

Children aged < 18 years

Between 18 and26 years of age
with no income

Pregnant individuals

Adults

People with T1D administering
MDI with inadequate glycemic

control

Adults with an HbAlc > 8.5%
(69 mmol/mol) or
HbAlc > 7.5% (58 mmol/mol)

plus microalbuminuria

Children with an HbAlc > 7.5%

(58 mmol/mol) or brittle diabetes

Pregnant individuals with an
HbAlc > 7.0% (53 mmol/mol)

Insulin pumps reimbursed through
the DRG system; tariffs set by
AOTMIT (HTA body) with no

co-pay allowed

Public funding limits apply for
pump consumables (i.e., fixed
amounts for reservoirs [up to
S units per month]; infusion sets

[up to 10 units per month])

100% reimbursement, no co-pay

Tender market for all diabetes-

related devices

Therapy bundles (CSII/CGM/
SAP) are available, set by the payer
and MoH with input from the
DIB Health Committee

Pump, infusion sets, and reservoirs
(120 per year) are fully
reimbursed according to defined

clinical indications

I\ Adis



3120 Diabetes Ther (2021) 12:3107-3135

Table 2 continued

Country Reimbursement  Healthcare Population indications Economic details
status funding
type
Slovakia Reimbursed National All people with diabetes: Pump (one per 4 years), infusion
[65] insurance 1. dividuals on intensified insulin sets (120 per year) and reservoirs

treatment with HbAlc > 8.0% (100 per year) are fully
(64 mmol/mol) and/or significant reimbursed with no co-pay
hypoglycemia and/or significant

glucose variability despite the use

of a long-acting insulin analogue

(minimum 6 months)

Inadequate glycemic control before
a planned pregnancy/during

pregnancy

Individuals at increased mortality
risk (i.e., with CVD
complications), with premature
occurrence/rapid progression of
complications, or post organ

transplantation
Continuation criteria:

Minimum 6 months of monitoring

in diabetology center

Confirmed improvement in
glycemic control (compared to the
initial indication)
Slovenia Reimbursed National People with T1D with: CSII components (pump and

[66] insurance consumables) are reimbursed

Unmet glycemic targets despite

treatment with MDI through the generic

reimbursement amounts defined

Hypoglycemia unawareness by the payer body, the ZZZS

High glycemic variability when
receiving MDI (in

ages < 18 years)

Diagnosis when aged < 7 years

Pregnancy or planned pregnancy
and unmet glycemic targets

despite treatment with MDI
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Table 2 continued

Country Reimbursement  Healthcare Population indications Economic details
status funding
type
Ukraine Not reimbursed ~ Occasional ~ Case-by-case basis in pediatric Occasional, limited, regional
tender individuals funding for consumables for

pediatric individuals through

tenders

CGM continuous glucose monitoring, CSII continuous subcutancous insulin infusion, CVD cardiovascular disease, HbAIc
glycated hemoglobin, MDI multiple daily insulin, MoH Ministry of Health, NHIF National Health Insurance Fund, PwD
people with diabetes, SAP sensor-augmented pump, 71D type 1 diabetes, 72D type 2 diabetes, ZZZS Zavod za zdravstveno

zavarovanje Slovenije [Health Insurance Institute of Slovenia]

with partial reimbursement, population indica-
tions were comparable, with fixed reimbursable
amounts set by national healthcare authorities
and co-pay above these thresholds.

The lack of uptake and indifference to novel
diabetes technologies are evidenced by these
reimbursement criteria, with CSII reimbursed in
six countries, but SAP reimbursed in only four
countries. The panel aimed to assess the
potential barriers to reimbursement and use of
diabetes technologies, and provide solutions to
potentially avoid similar lack of uptake of novel
HCL systems, given the clinical benefits that
these devices offer [42, 43, 47-49].

BARRIERS TO TECHNOLOGY USE
IN TYPE1 DIABETES

The panel discussed several key barriers to
technology use in the Central and Eastern
European region, which can be broken down
into several categories (Table 4).

Access and Funding

A key issue in Central and Eastern European
countries is the lack of funding for novel med-
ical devices, with available public resources
more limited compared with Western European
countries [67, 68]. This is particularly pertinent
for treatments for T1D—funding may not be
present for novel technologies when the more
affordable MDI therapy is the alternative, and

when short-term financial drivers override long-
term health economic benefits. While lack of
funding represents the major problem in the
region, nascent HTA agencies are also a hin-
drance in some Central and Eastern European
countries, such as Romania and Ukraine—these
agencies have less health economic expertise to
draw from than their Western European coun-
terparts, which have long-running and experi-
enced HTA bodies in place [such as the National
Institute for Health and Care Excellence (NICE)
in England, the Haute Autorité de santé (HAS)
in France, and the Institut fir Qualitit und
Wirtschaftlichkeit im Gesundheitswesen
(IQWiG) in Germany] [69-72]. Outdated and
non-evidence-based eligibility criteria for novel
therapies can prevent PwD receiving new, effi-
cacious technologies, particularly if funding is
instead diverted to medications at high prices
with limited health gains [73-76]. It has been
suggested that HTA implementation in the
Central and Eastern European region be partic-
ularly resource-conscious, with transferability of
evidence (e.g., clinical evidence, HTA method-
ology, and policy) between countries in the
region emphasized wherever possible [77].
However, the aspects of HTA that are transfer-
able between countries should be carefully
considered, given that each country faces its
own unique challenges and comprises different
populations.

Lack of resources and funding also influences
the level of education both physicians and PwD
have access to, which can limit knowledge of
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Table 3 Reimbursement criteria for SAP in Central and Eastern Europe

Country Reimbursement  Healthcare Population indications Economic details
status funding type
Bulgaria Limited National Confirmed diagnosis of T1D NHIF pays fixed amount per product for
[55] insurance for Unsuceessful intensified therapy wich insulin intensified insulin treatment, but no price set
pump, out-of- al ith at | 3 licari for sensors/CGM and they are therefore fully
an OguCS with at least rour app 1cations Pcf
pocket for da funded out-of-pocket
CGM Y
Frequent and unpredictable severe daytime and/
or nocturnal hypoglycemia
High blood sugar in the morning (dawn
phenomenon)
Inadequate glycemic control—HbAlc > 8.5%
(69 mmol/mol) (< 18 years of age HbAlc
over > 7.5% [58 mmol/mol])
Children < 6 years of age
Pregnancy or planned pregnancy and a
persistently high level of HbAlc > 7.0%
(53 mmol/mol)
Croatia [56] Reimbursed National CGM/SAP reimbursed for all individuals that ~ Product-based reimbursement prices (for pump,
insurance are insulin pump users with HbAlc consumables, and CGM sensors) are set by
levels > 7.5% (58 mmol/mol) the payer body, the HZZO
Up to 40 sensors per year (plus one transmitter)
are covered
Czech Reimbursed with ~ National CGM/SAP is covered for T1D for any age on  Reimbursement limit applies for the CGM per
Republik possible co- insurance CSII (or MDI) if individual with T1D meets person per year; co-payment in cases where
[57] payment CGM/SAP/CSII reimbursement criteria person exceeds the reimbursement limit

Recurrent and unrecognized hypoglycemia that
cannot be controlled by other therapeutic
methods (including analogue-Lantus
administration)

Significant dawn phenomenon

Preconception stage and pregnancy, if successful
treatment of diabetes by another intensified
regimen is not achieved

Prevention of or beneficial influence on
diabetes-related microvascular complications
with long-term inadequate glycemic control
on other insulin regimens, plus evidence of
improvements during pump therapy

Protection of a transplanted kidney in
individuals who have had their graft rejected

or WhO havc not had a pancteatic transplant

Must be prescribed by a physician specialized in
diabetology (Centralized Diabetology Clinics)

and approved by health insurance

Reimbursement is limited to one pump per
treating physician every 4 years
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Table 3 continued

Country Reimbursement  Healthcare Population indications Economic details
status funding type
Hungary Reimbursed with  National Aged < 18 years, with T1D and cystic fibrosis ~ Co-payment system:
(58] possible co- insurance Aged > 18 years, with T1D and cystic fibrosis ~ Aged < 18 years: 98% reimbursed + 2% co-
payment with: payment
Hypoglycemia unawareness For individuals with T1D with cystic fibrosis
Frequent hypoglycemia (five events per month) ~ Aged > 18 years: 80% reimbursed + 20% co-
Severe hypoglycemia (BG < 3.0 mmol/L) payment
HbAIc > 8.0% (64 mmol/mol) For individuals \.)Vit}“l T1D with cy\?tic fibrosis
and any complication (as shown in the
Pregnancy or planned pregnancy (within next “Population indications” column):
h.
6 months) 4 weeks’ probation time (products provided
CGM-naive individuals start with a 4-week free of charge by distributor)
“probation time’, after which s v 12 uni 3 h
individuals/physicians decide whether to start cnsor ql.lamlzyé .umts per )mont S per
official CGM therapy with prescription prescription (48 units per year
Evaluation every 6 months (physician can 2-year warranty for transmitters
prescribe 24 sensors for 6 months)—criteria
to continue the CGM are sensor usage at least
70% of time plus one of:
Fewer hypoglycemic events than before CGM
Increased time in range
HblAc in individual target range
Poland Limited National T1D insulin pump users with hypoglycemia Reimbursement limits set by the Polish payer
[59, 60] insurance unawareness, for individuals aged < 26 years body applies:
Four sensors per month with reimbursement
limit and 30% co-payment
One transmitter per 8 months with
reimbursement limit and 30% co-payment
Romania Reimbursed Tender T1D children on a CGM with a coefficient of  100% reimbursement, no co-pay
(1] variability > 36% Tender market for all diabetes-related devices
T1D adules ona CGM with at least ewo Therapy bundles (CSII/CGM/SAP) are
hypoglycemic comas in the last 6 months ilabl by th d MoH with
(proven through hospitalization) avatlable, set by the payer and Mok wit
P 8 P input from the DIB Health Committee
Individuals that are already on a pump without
sensors are eligible for SAP only if their
current pump is out of warranty
Serbia Reimbursed National Individuals on MDI with three consecutive Product-specific reimbursement amounts and
[62-64] insurance HbA1lc measurements > 8.5% quantities apply

(69 mmol/mol) in routine appointments

Individuals on MDI with diabetic kidney
disease with two consecutive HbAlc
measurements > 7.5% (58 mmol/mol)

Pregnant individuals with two consecutive
HbAlc measurements > 7.0%
(53 mmol/mol)

Individuals with TID receiving CSII

Individuals receiving CSII are limited to 52

sensors and one transmitter per year
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Table 3 continued

Country Reimbursement  Healthcare Population indications Economic details
status funding type
Slovakia Reimbursed with ~ National Pregnant women with T1D Substantial reimbursement of sensors with little
(6] possible co- insurance Children with TID (aged < 19 years) copay
payment . L Pregnant women with T1D: 40 sensors
Adults with TID receiving insulin pump
therapy with LGS or PLGM, with Children with T1D aged < 19 years: 70-80%
hypoglycemia unawareness and high time on sensors per year (up to 42 sensors per
cardiovascular risk year)
Continuation criteria: Adults with T1D aged > 19 years on SAP
Minimum 6 months of monitoring in a therapy Wltl,j LGS or PLGM, Wlt_h
. hypoglycemia unawareness and high
diabetology center ! .
cardiovascular risk: 26 sensors per year
Confirmed i in gl i I
onfirmed IMproverient i glycemic contro Transmitter 100% covered for individuals
(compared to initial indication) . AR
fulfilling the following indications:
Pregnant women with T1D
Children with T1D aged < 18 years on SAP
therapy with LGS or PLGM
Slovenia Reimbursed National Personal CGM reimbursement covers: Generic reimbursement of 52 sensors plus one
[66] msurance Pediatric individuals with T1D aged < 7 years transmiter per year
Pregnant women with T1D on intensive
insulin treatment
Intermittently scanned CGM is reimbursed for
all people with T1D with significant glycemic
variability despite treatment with MDI
CGM reimbursement is also covered in
individuals with T1D receiving CSII, MDI
plus SMBG or intermittently scanned CGM
with one of the following:
HbAlc values > 7.0% (53 mmol/mol)
TIR (3.9-10.0%) < 70% across 3 months
Recurring severe hypoglyccmia with
TBR > 4.0%
HCL reimbursement is covered in individuals
with T1D receiving CSII, CSII plus CGM, or
MDI plus CGM with one of the following:
HbA1lc values > 7.0% (53 mmol/mol)
TIR (3.9-10.0%) < 70% across 3 months [31]
Recurring severe hypoglycemia with
TBR > 4.0%
Reimbursement of all devices is contingent on
individuals actively participating in their
diabetes management and if the use of devices
is expected to improve their diabetes
management
Ukraine Not reimbursed - - -

CGM continuous glucose monitoring, CSII continuous subcutaneous insulin infusion, CVD cardiovascular disease, HbAIc glycated hemoglobin, HZZO
Hrvatski zavod za zdravstveno osiguranje [Croatian Health Insurance Fund], LGS low glucose suspend, MoH Ministry of Health, NHIF National Health
Insurance Fund, PLGM predictive low glucose management, SAP sensor-augmented pump, SMBG self-monitoring of blood glucose, 71D type 1 diabetes,
12D type 2 diabetes, TBR time below range, 7IR time in range
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diabetes technologies and hinder uptake. Fewer
resources and less funding can lead to fewer
diabetes-specific treatment clinics and less spe-
cialized care, particularly in rural areas [78, 79].

Human Factors

Human factors include perceptions, beliefs,
attitudes, expectations, and preferences for
treatment modalities for T1D. Lack of awareness
of available therapies for both physicians and
PwD, stemming from insufficient education on
diabetes technologies, can limit the treatment
options that can be prescribed and lead to apa-
thy in achieving treatment targets. Fear and
experience of hypoglycemia, a common side
effect of MDI therapy, can also limit adherence
to treatments and cause therapeutic inertia and
subsequent inadequate glycemic control
[14-16]. Fear of these events continuing or
worsening on novel technologies, the benefits
of which can be largely unknown to PwD, could
also drive lack of uptake. A high level of
knowledge and education has been identified as
a key factor behind treatment adherence and
maintained glycemic control in numerous
studies, and indifference in achieving treatment
targets can lead to acceptance of inefficacious
treatments, inadequate glycemic control, and
an increased clinical and economic burden on
healthcare systems [80].

Differences between adult and pediatric
populations with T1D should also be noted.
Countries such as Poland and Hungary have age
limits on reimbursement criteria, and PwD can
therefore lose access to technologies as they age.
It is perhaps a misconception that older PwD
may be less willing to adopt and learn how to
use novel technologies; data have shown a
willingness to do so, provided enough support
is offered [81]. Indeed, some younger PwD have
been associated with less use of diabetes tech-
nologies due to an aversion of wearing the
devices [82].

Healthcare System Capacity Limitations

Tied to the lack of overall resources in the
Central and Eastern European region, the

physical capacity of clinics to deal with struc-
tured education of physicians and PwD is a
potential issue. Moreover, the number of ade-
quately trained and knowledgeable physicians
who can effectively inform PwD of the available
treatment options (and how to use technologies
such as CSII and SAP) is suboptimal. In Czechia
in 2018, data on file indicated 581 care provi-
ders and a calculated estimate of 480 full-time
diabetologists working in specialized diabetes
departments, while in Slovakia, the total num-
ber of diabetologists was estimated to be 285,
meaning one diabetologist was caring for
approximately 1200 PwD [83]. The number of
diabetologists in the region varies from country
to country, but similar patterns emerge: an
estimated 36 (13 for pediatric populations)
specialized diabetology pump centers in Hun-
gary; a total of 1929 endocrinologists for the
diabetic population (and 185 pediatric
endocrinologists for 10,743 children with dia-
betes) in Ukraine; approximately 1500 dia-
betologists in Romania; and 1300 specialists in
Poland, where approximately 1500 are required
for the population size [79]. In these cases,
diabetes care must be provided by general
practitioners, who may or may not be educated
enough to provide informed decisions and
technology training for PwD.

Steps Towards Optimizing Technology Use
in Type 1 Diabetes

Advanced technologies can provide numerous
clinical benefits for individuals with T1D, and
yet their use remains limited, particularly in
Central and Eastern Europe. On the basis of the
barriers to uptake discussed in the present
paper, the panel recommends application of
basic, evidence-based, regional guidelines for
the use of technology in the treatment of T1D
that can be applied locally according to the
specific requirements and abilities of each
country. These should incorporate structured
education of physicians and PwD to increase
the knowledge of potential treatment options
and improve skills in using advanced devices,
thereby improving efficiency and driving
uptake.

I\ Adis



3126

Diabetes Ther (2021) 12:3107-3135

Table 4 Potential barriers and solutions to diabetes technology use

Barrier

Potential solutions

Physical access and funding

Underdeveloped HTA bodies

Development of regional and national HTA guidelines with

emphasis on transferability to maximize resources

High initial outlay on diabetes technologies

Further development of HTA bodies to allow health economic

modeling to reveal cost-effective therapies and drive decision-

making

Human factors

Apathy towards treatment targets

Improved presentation of therapies to emphasize potential benefits

of improved engagement and adherence

Younger individuals not as engaged with diabetes

technologies (wearable devices not fashionable)

Improved physical features relating to the wearing of the devices to

make devices more appealing to young adults, as well as

empbhasizing the benefits of the technology (improved glycemic

control, less hypoglycemia, reduced micromanaging of insulin

administrations)

Healthcare system capacity limitations

Not enough specialized, adequately trained

healthcare professionals

Structured and standardized training program to ensure that

healthcare professionals are knowledgeable about available

treatments and can adequately inform people with diabetes

Lack of available resources

Development of HTA bodies to better allocate resources and

healthcare expenditure to maximize overall health

HTA health technology assessment

Overcoming the Access and Funding
Barriers

Improvement or creation, implementation, and
development of HTA bodies in Central and
Eastern European countries should help to drive
more understanding of long-term cost-effec-
tiveness, overcome the focus on short-term cost
outcomes, and establish health economic anal-
yses as the basis for reimbursement decisions for
any novel medical intervention [84]. In turn,
this approach could enable better allocation of
limited funding resources towards interventions
that promote greater overall health benefits for
the population while providing wvalue for
money, and thereby increased funding for
novel diabetes technologies, should they prove
cost-effective. Indeed, a recent  cost-

effectiveness analysis in the UK showed that an
advanced HCL system was associated with cost
savings over PwD’s lifetimes owing to a reduced
incidence of diabetes-related complications
[85]. Procurement of biosimilar insulins could
also help healthcare authorities in Central and
Eastern Europe to save resources and allow
funding to be redirected to novel diabetes
technologies.

A recent study in Bulgaria has recommended
the improvement of the HTA framework and
collaboration between healthcare professionals
and pharmaceutical structures to encourage a
better understanding of diabetes technologies
[86]. A focus on long-term analyses should also
be particularly pertinent for diabetes interven-
tions, as the majority of expenditure arises from
long-term diabetes-related complications, and
ADA modeling guidelines for diabetes
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interventions indicate a lifetime time horizon
to capture all relevant clinical and cost out-
comes [5, 87]. For novel HCL systems, provision
of cost-effectiveness analyses to these existing
or nascent HTA authorities can help overcome
funding Dbarriers. These analyses should
demonstrate the clinical benefits of the inter-
vention in terms of quality of life while pro-
viding value for money for the healthcare payer,
and can follow similar cost-effectiveness analy-
ses published for other country settings
[85, 88, 89]. That acknowledged, short-term
studies can still demonstrate utility evidenced
by recent real-world data that indicated SAP
therapy led to improved HbAlc and quality of
life, and reduced fear of hypoglycemia, acute
diabetes-related complications, and work
absenteeism over both 12 and 24 months
[90, 91].

Targeting older PwWD by expanding the pop-
ulation indications for CSII in Poland and
Ukraine (where age limits currently exist) could
also increase use of diabetes technologies in
populations that could benefit greatly from
these devices. Older people with T1D experi-
ence an increased risk of severe hypoglycemia
(due to a combination of factors including
reduced awareness of hypoglycemic warning
symptoms and increased response time) and are
therefore viable candidates for CGM, SAP, and
HCL systems. Expanding coverage of SAP to
near full reimbursement for children with dia-
betes could also prove useful in Slovakia, with
an increasing proportion of pediatric individu-
als diagnosed with T1D, meaning a substantial
number of individuals will require almost life-
long treatment and management programs [92].
Moreover, expanding coverage of expert tele-
medicine to people with T1D living in rural
areas could overcome barriers to care should
development of nearby, dedicated diabetes
centers prove untenable.

Overcoming the Human Barriers

Improvements in the presentation of novel
diabetes technologies can help to overcome
potential apathy towards management of T1D.
Improving knowledge in PwD of the efficacy of

these technologies, which can lower the risk of
hypoglycemic events versus MDI, can drive
reduced fear of hypoglycemia and subsequently
improved adherence, better glycemic control,
and improved quality of life [14-16, 21]. The
improved user-friendliness of diabetes tech-
nologies should also be emphasized, as these
benefits are likely to translate into more inten-
sive usage and, consequently, lower HbAlc
values [93]. That acknowledged, the attending
physician must also be aware of these benefits
so they can accurately inform PwD. Country-
specific, round-table discussion  sessions
involving healthcare professionals, PwD,
healthcare authorities, and state representatives
could be arranged to identify the key hesitations
to the use of diabetes technologies amongst
physicians and PwD, and to better present the
clinical benefits of these devices to allay any
potential concerns. Moreover, data obtained
from diabetes treatment can be analyzed and
published to clearly demonstrate the benefits of
technologies in real-world practice.

Improving the physical features and appeal
of wearable diabetes technologies to younger
PwD has been identified as a key factor in
driving uptake in pediatric populations, but the
panel felt that extolling the benefits of the sys-
tems in terms of improved glycemic control and
a lower risk of hypoglycemia, as well as reduced
burden of managing the disease, should be the
focus in this population and that this could
overcome other hesitations [78]. Support from
peers (as well as advocacy of novel therapies)
can also help drive uptake. In all populations,
presentation of these technologies should be
associated with a structured and standardized
training program for people with T1D initiating
technology therapy, with co-operation between
the physician and patient key.

Overcoming the Healthcare Inefficiency
Barriers

A structured and homogenous training program
for physicians can help to standardize care
throughout the Central and Eastern European
region. Combined with increasing the number
of specialized diabetologists in the region—
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through novel training courses, more mobile
and regularly operating units in rural areas, and
more direct contact between local governments
and the International Diabetes Federation (IDF),
which may be especially useful in countries
with the poorest access to advanced diabetes
care—this can lead to improved leadership and
organization of departments, thereby driving
efficiency in the provision of technological
therapies. In turn, this can drive uptake in
individuals with T1D as physicians become
more knowledgeable of the technologies and
their benefits and explain these to their
patients. Diabetes teams can promote optimal
utilization of devices and support problem
solving with patients, helping to improve gly-
cemic control, optimize quality of life, and
reduce or prevent device discontinuation
[94, 95].

Lessons from Prior Position Statements

A 2021 consensus statement indicated that
characteristics of individuals with diabetes can
be used to predict successful utilization of CSII
[34]. For example, a preferred candidate for CSII
would be an individual with high engagement
with their diabetes regimen (i.e., highly moti-
vated to achieve optimal blood glucose control
yet unable to do so on current therapy). Con-
versely, individuals who are less motivated by
technology, have a history of nonadherence to
MDI protocols, or who report substantial reser-
vations about pump usage interfering with
lifestyle were not anticipated to be good candi-
dates for CSII. However, psychological factors
that can be externally influenced can play a
large role in increasing or decreasing patient
engagement and expectations; people recog-
nizing that success or failure of therapies are
attributable to their own efforts have been
reported to engage more effectively with pump
use [96]. These characteristics also apply for
individuals eligible for HCL systems.

A 2017 international consensus statement
recommended the use of CGM alongside a
substantial education program, to ensure that
individuals have the knowledge to interpret
data and use devices appropriately [31]. This

aligns with the panel’s recommendation of a
structured training program on initiation of
diabetes technologies, performed by an ade-
quately trained and specialized healthcare
professional.

A recent position statement covering several
Central and FEastern European countries,
including Croatia, Serbia, and Slovenia, indi-
cated the ideal candidate for diabetes tech-
nologies as an educated individual with a full
understanding of the principles of intensive
insulin therapy, motivated to improve glycemic
control, without reservations about pump
therapy, and with a history of adherence and
engagement with diabetes services. Parental
supervision is advised for individuals with T1D
aged less than 15 years, but CSII should be
considered for all PwD who can safety manage
the device. Individuals should also undergo
periodic evaluation to ensure that CSII treat-
ment is effective. CGM use was endorsed in all
individuals with T1D using either CSII or MDI.
Emphasis was given to a well-trained, multidis-
ciplinary team for appropriate patient selection
and education, via a comprehensive pump and
sensor management program. Combination of
CSII and CGM in SAP therapy was recom-
mended in both pediatric and adult popula-
tions, particularly for individuals experiencing a
high risk or fear of hypoglycemia, provided the
benefits of the system correlate with adherence.

Recommendations for National
and Regional Guidelines

The panel recommended use of HCL systems in
individuals of all ages with T1D with any of the
following criteria: diagnosis within the past
6-12 months; previous intensive insulin ther-
apy combined with CGM over a period of
3-6 months; HbAlc values greater than 7.0%
(53 mmol/mol); TIR less than 70%; clinically
relevant or severe hypoglycemia with time
below range (TBR) greater than 4.0%; or high
glycemic variability. These minimal criteria
formed the basis of the updated guidance in
several Western countries and Slovenia
(Table 3), and the panel expressed a desire to
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extrapolate these guidelines to the entire Cen-
tral and Eastern European region.

CONCLUSIONS

The present position statement emphasizes the
endeavor of the healthcare community to
ensure that individuals with T1D gain access to
efficacious technology in a timely and eco-
nomically  responsible manner, thereby
improving key health outcomes such as gly-
cemic control and quality of life. Lack of fund-
ing to Central and Eastern European healthcare
programs was identified as a key barrier to
access. Alongside improvements in funding and
efficient reallocation of resources, structured
education of physicians and PwD should form
the basis of implementing diabetes technologies
for T1D. Further development of HTA organi-
zations in the region should also help to
improve evidence-based reimbursement and
implementation of cost-effective measures to
improve health outcomes while maximizing
healthcare resources and providing value for
money for healthcare systems and society
overall.
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