DIABETES RESEARCH AND CLINICAL PRACTICE I30 (2017) I21-1I29

Contents available at ScienceDirect

EARCH anp
. NICAL PRACTICE
Dlabej[e_s Resear(_:h International
and Clinical Practice Diabetes
Federation

journal homepage: www.elsevier.com/locate/diabres

CrossMark

Impact of hypoglycaemia on patient-reported
outcomes from a global, 24-country study of 27,585
people with type 1 and insulin-treated type 2
diabetes

Kamlesh Khunti®’, Saud Alsifri”, Ronnie Aronson ¢, Maja Cigrouski Berkovié?,
Catherine Enters-Weijnen ®, Tom Forsén’, Gagik Galstyan 9.h

Petronella Geelhoed-Duijvestijn’, Margalit Goldfracht’, Helge Gydesen *, Rahul Kapur ¥,
Nebojsa Lalic', Bernhard Ludvik ™, Erik Moberg", Ulrik Pedersen-Bjergaard °,

Ambady Ramachandran®, On behalf of the HAT Investigator Group

& Diabetes Research Centre, University of Leicester, Leicester General Hospital, Gwendolen Road, Leicester LE5 4PW, UK

® Al Hada Military Hospital, Taif 21944, Saudi Arabia

¢LMC Diabetes & Endocrinology, 1929 Bayview Ave, Suite 107, Toronto, ON M4G 3E8, Canada

dUniuersity Hospital ‘Sestre milosrdnice’, Vinogradska cesta 29, Zagreb 10000, Croatia

€Julius Clinical/Julius Center, UMC Utrecht, Broederplein 41, Zeist 3703 CD, The Netherlands

fDepartment of General Practice and Primary Health Care, University of Helsinki, Yliopistonkatu 4, Helsinki 00100, Finland
&Endocrinology Research Center, 1 Dmitriya Ulyanova str., Moscow 117036, Russian Federation

"1 M.Sechenou First Moscow State Medical University, Moscow, Russia

'Medical Center Haaglanden, Westeinde Hospital, Lijnbaan 32, 2501 CK The Hague, The Netherlands

JClalit Health Services, Tel Aviv, and The Technion, 101 Arlozorovu, Haifa, Israel

X Novo Nordisk A/S, Vandtdrnsvej 112, Sgborg DK-2860, Denmark

Faculty of Medicine, University of Belgrade, Clinic for Endocrinology, Diabetes and Metabolic Diseases, Clinical Center of Serbia, Dr Subotica
8, Belgrade 11 000, Serbia

™ Rudolfstiftung Hospital and Medical University of Vienna, Krankenanstalt Rudolfstiftung, Juchgasse 25, 1030 Vienna, Austria

" Karolinska Institutet, Solnavdgen 1, 171 77 Solna, Stockholm, Sweden

° Nordsjellands Hospital Hillergd, Dyrehavevej 29, Hillergd 3400, Denmark

PIndia Diabetes Research Foundation and Dr A Ramachandran’s Diabetes Hospitals, 110, Anna Salai, Guindy, Chennai 600032, India

ARTICLE INFO ABSTRACT

Article history: Aims: Data on the impact of hypoglycaemia on patients’ daily lives and diabetes self-
Received 9 September 2016 management, particularly in developing countries, are lacking. The aim of this study was
Accepted 8 May 2017 to assess fear of, and responses to, hypoglycaemia experienced by patients globally.
Available online 12 May 2017 Materials and methods: This non-interventional, multicentre, 4-week prospective study

using self-assessment questionnaires and patient diaries consisted of 27,585 patients,

* Corresponding author. Fax: +44 116 258 4499.

E-mail addresses: kk22@le.ac.uk (K. Khunti), saudnafa@hotmail.com (S. Alsifri), Ronnie.Aronson@LMC.CA (R. Aronson), maja.
cigrovskiberkovic@gmail.com (M. Cigrovski Berkovi¢), entersweijnen@juliusclinical.com (C. Enters-Weijnen), tom.forsen@fimnet.fi
(T. Forsén), mariagrishina2006@yandex.ru (G. Galstyan), nel@icta3.com (P. Geelhoed-Duijvestijn), goldfrac@atcom.co.il (M. Goldfracht),
hgy@novonordisk.com (H. Gydesen), RAHK@novonordisk.com (R. Kapur), nmlalic@eunet.rs (N. Lalic), bernhard.ludvik@wienkav.at
(B. Ludvik), Erik.Moberg@karolinska.se (E. Moberg), Ulrik.Pedersen-Bjergaard@regionh.dk (U. Pedersen-Bjergaard), ramachandran@vsnl.
com (A. Ramachandran).
http://dx.doi.org/10.1016/j.diabres.2017.05.004
0168-8227/© 2017 The Authors. Published by Elsevier Ireland Ltd.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.diabres.2017.05.004&domain=pdf
http://dx.doi.org/10.1016/j.diabres.2017.05.004
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:kk22@le.ac.uk
mailto:saudnafa@hotmail.com
mailto:Ronnie.Aronson@LMC.CA
mailto:maja.cigrovskiberkovic@gmail.com
mailto:maja.cigrovskiberkovic@gmail.com
mailto:entersweijnen@juliusclinical.com
mailto:tom.forsen@fimnet.fi
mailto:mariagrishina2006@yandex.ru
mailto:nel@icta3.com
mailto:goldfrac@atcom.co.il
mailto:hgy@novonordisk.com
mailto:RAHK@novonordisk.com
mailto:nmlalic@eunet.rs
mailto:bernhard.ludvik@wienkav.at
mailto:Erik.Moberg@karolinska.se
mailto:Ulrik.Pedersen-Bjergaard@regionh.dk
mailto:ramachandran@vsnl.com
mailto:ramachandran@vsnl.com
http://dx.doi.org/10.1016/j.diabres.2017.05.004
http://dx.doi.org/10.1016/j.diabres.2017.05.004
http://dx.doi.org/10.1016/j.diabres.2017.05.004
http://www.sciencedirect.com/science/journal/01688227
http://www.elsevier.com/locate/diabres

122

DIABETES RESEARCH AND CLINICAL PRACTICE I 30 (2017) I21-129

Keywords:

HAT study
Hypoglycaemia
Observational
Insulin
Diabetes
Global

>18 years, with type 1 diabetes (n = 8022) or type 2 diabetes (n = 19,563) treated with insulin
for >12 months, at 2004 sites in 24 countries worldwide.

Results: Increased blood glucose monitoring (69.7%) and seeking medical assistance (62.0%)
were the most common responses in the 4 weeks following hypoglycaemic events for
patients with type 1 diabetes and type 2 diabetes, respectively. Approximately 44% of
patients with type 1 diabetes or type 2 diabetes increased calorie intake in response to a
hypoglycaemic episode. Following hypoglycaemia, 3.9% (type 1 diabetes) and 6.2% (type 2
diabetes) of patients took leave from work or study. Regional differences in fear of, and
responses to, hypoglycaemia were evident - in particular, a lower level of hypoglycaemic
fear and utilisation of healthcare resources in Northern Europe and Canada.

Conclusions: Hypoglycaemia has a major impact on patients and their behaviour. These glo-
bal data for the first time reveal regional variations in response to hypoglycaemia and high-

light the importance of patient education and management strategies.
© 2017 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Tight glycaemic control achieved through intensive insulin
regimens has been shown to reduce the risk of long-term
complications of diabetes and is often the goal of treatment
for both type 1 and type 2 diabetes [1-4]. However, insulin
therapy, and particularly intensive insulin therapy, is associ-
ated with an increased risk of hypoglycaemia [1-3]. Hypogly-
caemia, in addition to morbidity and mortality, is associated
with a reduction in health-related quality of life, increased
fear and anxiety, reduced productivity and increased health-
care costs through increased utilisation of healthcare
resources and blood glucose monitoring [5-8|. As a result,
patients may take compensatory actions in order to avoid
hypoglycaemia, such as reducing their insulin dose, reducing
exercise levels or increasing their calorie intake [9,10], which
can lead to poor glycaemic control.

Currently, the majority of data on the prevalence of hypo-
glycaemia and its consequences come from industrialised
Western countries [1,7,9-13], with multinational studies
focusing on economies with advanced healthcare systems.
Estimates of the frequency of hypoglycaemia are 3.5-7.2
events/month (42-91 events per patient-year [PPY]) for type
1 diabetes [6,8,10,14] and 0.8-4.0 events/month (20.3-44.4
events PPY) for type 2 diabetes [6,8,10,14-17], and rates of
hypoglycaemia increase with duration of disease and dura-
tion of insulin treatment [18]. Increasing frequency of non-
severe hypoglycaemic events has been reported to lead to
an increased risk of severe hypoglycaemic events [19,20]. Sev-
ere hypoglycaemia, defined by the American Diabetes Associ-
ation (ADA) as requiring third-party assistance [21], accounts
for significant medical expenditure due to hospitalisation [22-
24] and a lower health-related quality of life [9], as well as
increased mortality risks [11,12]. It is not surprising that
patients respond to hypoglycaemia by taking compensatory
actions to avoid future occurrences [7].

Until now, the impact of hypoglycaemia on patient beha-
viour has not been ascertained on a truly global level due to
a requirement for systematic data capture, involving a large
number of patients from different countries. Comparing
potential country-specific differences based on current data

remains difficult due to differences between individual study
designs.

In this study, we report on patient fear of, and responses
to, hypoglycaemia from the Hypoglycaemia Assessment Tool
(HAT) study - a global, 4-week prospective study of hypogly-
caemia in clinical practice.

2. Research design and methods

2.1.  Study design

This study was a non-interventional, multicentre, 4-week
prospective-cohort survey of hypoglycaemic events con-
ducted across 2004 sites in 24 countries (Argentina, Austria,
Bulgaria, Canada, Croatia, Czech Republic, Denmark, Finland,
Germany, Hungary, India, Israel, Lebanon, Malaysia, Mexico,
The Netherlands, Poland, Romania, Russia, Saudi Arabia, Ser-
bia, Slovakia, Slovenia, and Sweden). The study was con-
ducted from 2012 to 2013 in a staggered fashion (start times
varied by country). The study protocol and assessments were
conducted in accordance with the Declaration of Helsinki
(2004) and the International Conference on Harmonization
Guidelines for Good Clinical Practice (1996), and approved by
country-specific regulatory agencies.

2.2.  Study population

Consecutive eligible patients were enrolled during a routine
scheduled clinical consultation with their healthcare provi-
der. Eligible patients were >18 years of age at the time of
enrolment, with type 1 diabetes or type 2 diabetes treated
with insulin for >12 months. Exclusion criteria included
non-ambulatory patients, illiterate patients or patients other-
wise unable to complete a written survey.

2.3.  Study objectives

The primary endpoint was the proportion of patients experi-
encing at least one hypoglycaemic event during the 4-week
observational period (detailed methodology and results in
Khunti et al. [25]). This manuscript reports on patient knowl-
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