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ABSTRACT

Introduction The burden of type 2 diabetes mellitus
(T2DM) is increasing worldwide. Heat therapy has been
found effective in improving glycaemic control. However,
to date, there is a lack of randomised controlled studies
investigating the efficacy of heat therapy in T2DM.
Therefore, we aim to investigate whether heat therapy
with natural thermal mineral water can improve glycaemic
control in patients with T2DM.

Methods and analysis The HEAT therapy in patiEnts with
type 2 Diabetes mellitus (HEATED) Study is a single-centre,
two-arm randomised controlled trial being conducted at
Harkany Thermal Rehabilitation Centre in Hungary. Patients
with T2DM will be randomly assigned to group A (bath
sessions in 38°C natural thermal mineral water) and group
B (baths in thermoneutral water (30°C-32°C)). Both groups
will complete a maximum of 5 weekly visits, averaging
50-60 visits over the 12-week study. Each session will
last 30 min, with a physical check-up before the bath.

At baseline, patients’ T2DM status will be investigated
thoroughly. Possible microvascular and macrovascular
complications of T2DM will be assessed with physical and
laboratory examinations. The short form-36 questionnaire
will assess the quality of life. Patients will also be
evaluated at weeks 4, 8 and 12. The primary endpoint will
be the change of glycated haemoglobin from baseline to
week 12. An estimated 65 patients will be enrolled per
group, with a sample size re-estimation at the enrolment
of 50% of the calculated sample size.

Ethics and dissemination The study has been approved
by the Scientific and Research Ethics Committee of the
Hungarian Medical Research Council (818-2/2022/EUIG).
Written informed consent is required from all participants.
We will disseminate our results to the medical community
and will publish our results in peer-reviewed journals.
Trial registration number ClinicalTrials.gov,
NCT05237219.

INTRODUCTION

The incidence and prevalence of type 2

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is a two-armed, randomised controlled study,
which can provide high-level evidence on the ef-
ficacy of heat therapy in type 2 diabetes mellitus
(T2DM).

= There will be thorough examination of the patients’
T2DM at baseline and after the end of the 12-week
intervention.

= Blinding the participants is impossible due to the
water temperatures in the intervention and control
groups.

= The intervention will be performed in one centre,
which will delay the study’s completion.

= An important limitation is the lack of a planned
postintervention follow-up.

global health problem.' T2DM is character-
ised by hyperglycaemic resulting from insulin
resistance and progressive impairment of
insulin secretion. It is associated with obesity,
low-grade inflammation and a high risk for
cardiovascular diseases.'

Lifestyle interventions such as dietary modi-
fication, enhancement of physical activity,
and weight loss can prevent the development
of T2DM, play an essential role in managing
glycaemic control in T2DM patients, and
reduce cardiovascular risk factors.” Exercise
has a beneficial effect by promoting insulin
sensitivity, glycaemic control, lipid profile,
immune function, lowering blood pressure,
and decreasing cardiovascular and overall
mortality risks.*

It has been suggested that repeated passive
heat exposure with hot tub therapy, sauna or
hot spa water immersion induces adaptive
mechanisms similar to exercise and might
have a beneficial effect on insulin resistance,
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According to primary rodent models, the critical
elements in these adaptive mechanisms are heat shock
proteins (HSPs), stimulated by the rise of body tempera-
ture due to exercise or passive heating.”™"

HSPs are highly conserved proteins acting as molecular
chaperons; their expression is upregulated by stressful
insults like heat, cold, hypoxia or oxidative stress. They
guard cells and cellular elements via regulation of protein
folding and degradation, inhibit apoptosis, protect
against oxidative stress and inflammation, increase resis-
tance to further stress, and have a role in cell signalling
and regulation of metabolism.'? Altered cellular localisa-
tion and expression profile of HSPs are linked to T2DM,
where low intracellular (iHSP) and high extracellular
levels are detected. Since diabetes is a disease character-
ised by protein glycation, low-grade inflammation, and
oxidative stress, low iHSP contributes to impaired stress
response, promoting the proinflammatory state that
changes insulin signalling and reduces insulin sensitivity.
Induction of HSPs or restoration of HSP levels either by
exercise or passive heating attenuates the harmful effects
of subclinical inflammation, increases insulin sensitivity
and improves glycaemic control.'””> Membrane alterations
affect signalling pathways from membrane lipids to HSP
genes and play fundamental roles in the aetiology of type
2 diabetes. On the other hand, the plasma membrane
lipid composition’s dietary modulation may improve
T2DM by lowering serum glucose levels."*

Hooper firstinvestigated heat therapy’s effects in T2DM
patients in 1999."” He found a significant decrease in
mean fasting plasma glucose and glycated haemoglobin
(HbAlc) levels and improvements in body weight in eight
T2DM individuals after taking a daily hot tub bath for 3
weeks. Since that report, a handful of studies investigated
chronic passive heating on glycaemic control in T2DM
patients. Some studies focused on obese individuals with
a relatively small subgroup of T2DM patients.'® "

Ely et al'® investigated heat therapy in women with poly-
cystic ovary syndrome, commonly associated with obesity
and insulin resistance. They found improvements in
whole-body glucose uptake, insulin sensitivity and insulin
signalling after 30 times 1-hour hot tub sessions for 8-10
weeks. In another study, they also experienced beneficial
changes in cardiovascular risk profile."

Further studies have also reported positive effects of
chronic heating (hot water immersion or heat chamber
therapy) in fasting insulin, serum glucose concentration
and blood pressure in overweight individuals.” %’

A mild abdominal electrical stimulation with heat
shock was investigated in obese type 2 diabetic patients
in a prospective randomised trial by Kondo.”' They
found significantly improved visceral adiposity, glycaemic
control, insulin resistance, systemic inflammation, renal
function, hepatic steatosis and lipid profile after use.

To date, no randomised control trial has investigated
the effect of chronic whole-body passive heating (heat
therapy) on glycaemic control, focusing on T2DM
patients.

Objectives

This study aims to determine the effects of regular whole-
body passive heating on cardiovascular and cardiometa-
bolic health in type 2 diabetic patients. We hypothesise
that regular passive heating via hot water immersion will
improve these patients’ glycaemic and cardiovascular
states. Our second goal is to investigate the potential
mechanisms underlying the beneficial action of heating.
These findings might demonstrate that heat therapy
could be an alternative or supplemental intervention to
improve the metabolic and cardiovascular state in type 2
diabetes.

METHODS AND ANALYSIS

Study design and intervention

The study is a prospective, randomised, two-arm
controlled clinical trial. The patient recruitment will be
performed at the 2nd Department of Internal Medicine
and Nephrological, Diabetological Center (University of
Pécs, Medical School) and in Harkany Thermal Rehabil-
itation Centre in Hungary. We will enrol eligible adult
patients with T2DM who consent to participate in this
study. They will be randomised into two groups. The
interventional group (A) will undergo repeated whole-
body passive heating in 38°C natural thermal mineral
water. Participants in the control group (B) are going
to dip in thermoneutral natural thermal mineral water
(30°C-32°C) bath following the same process as in the

Adult patients (aged 35-75 years)
with type 2 diabetes mellitus
(T2DM)

Inclusion criteria:

1. Adult patients

2. T2DM according to ADA/EASD guidelines

3. HbAIC level between 7-10%

4. Signed informed consent

Exclusion criteria

1. Other types of diabetes

2. Patients with poor glycemic control

3. patients with known serious comorbidity and/
or with advanced
complications

4. active bacterial infection or treatment with
antibiotics within 3 weeks;

5. open wounds or skin lesions;

6. history of skin-related conditions or
sensitivities to prolonged water immersion or
exposure to pool chemicals;

7. severe psychiatric pathology or psychosis;

8. pregnancy or breastfeeding;

9. judgment by medical provider that heat
therapy/ hydrotherapy poses an undue burden
or risk.

macrovascular

130 patients to be
randomized

T~

65 assigned to start intervention 65 assigned to start intervention
with 38°C spa water with 30-32°C spa water

Figure 1 Trial flowchart. ADA, American Diabetes
Association; EASD, European Association for the Study of
Diabetes; HbA1C, glycated haemoglobin; T2DM, type 2
diabetes mellitus.
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ENROLLMENT | ALLOCATION INTERVENTION CLOSE-OUT

Final visit < 48
Within 3 weeks Day 0 Day1 | Week4 | Week 8 | Week 12 | h after the last
inertvention

TIMEPOINT

ENROLLMENT:

Eligibility screen X

Informed consent X

Allocation X

INTERVENTIONS:

Intervention with 38°C
spa water

Control with 30-32°C
spa water

Assessment of adverse
events

ASSESSMENTS:

Questionnaire A X

Questionnaire B X X X

Figure 2 Schedule of enrolment, interventions and
assessments.

interventional group (figure 1). During the interven-
tion, the patients will be asked to continue their daily
routine.

Participants’ baseline data (medical history, current
treatment, anthropometric data) will be recorded after
informed consent and randomisation (figure 2). We
will perform a baseline routine laboratory examination
after a 12-hour fasting and functional analyses. Labora-
tory assessments will be repeated on weeks 4 and 8 and
close-out. The final follow-up will be carried out after the
last intervention on week 12.

Trial organisation, committee and boards

This trial’s guarantor is the Institute for Translation Medi-
cine, Medical School, University of Pécs, Pécs, Hungary.
To date, the institute has started several high-quality clin-
ical trials in the field of gastroenterology, intensive care
medicine and COVID-19.%

The steering committee (SC) will be led by PH (gastro-
enterologist, internal medicine specialist) and LV (basic
research specialist). The members will be ZE (internal
medicine specialist, nephrologist), JS (internal medicine
specialist, nephrologist), NN (balneotherapy specialist),
BE (multidisciplinary unit specialist), SV (clinical research
specialist), IW (diabetologist, nephrologist, internal
medicine specialist), NF (biostatistical specialist). SC will
make the relevant decisions during the study according to
participation and dropouts.

The international advisory board (ITAB) will include
PH and PG, who will provide independent external
advice and guidance on strategic matters. In addition,
board members provided important professional advice.

The independent data management board (IDMB) will
ensure proper data handling.

Study protocol development

The SC and ITAB members designed the study protocol
following the Standard Protocol Items: Recommenda-
tions for Interventional Trials 2013 Statement (online
supplemental file 1).*

We performed a systematic review and meta-analysis to
evaluate the already published trials on this topic. The
results of which were used in the planning of this trial.**

Patient and public involvement

Three patients who would have been eligible for the study
with T2DM were invited to the study protocol develop-
ment. All were provided detailed information on the
study, including the complete protocol. In addition, they
advised the following: (1) all of them understood the
protocol and expressed that they would participate in the
study, (2) highlighted the importance of proper organisa-
tion of the daily visits to Harkany, (3) in this respect, they
would consider the duration of the intervention feasible
and (4) they would agree on the performed examinations
and the number of biological sample collection. We have
revised and modified the original protocol accordingly.

Study population

All eligible patients with T2DM* from the outpatient
care of the 2nd Department of Internal Medicine and
Nephrological, Diabetological Center (University of Pécs,
Medical School) or patients under rheumatological treat-
ment in Harkdny Thermal Rehabilitation Centre will be
informed about the possibility to take part in the trial.
After the physician delineates the study design and inter-
vention, patients should confirm their intention to partic-
ipate by signing the written informed consent.

The inclusion criteria will be: (1) male and female
patients between 35 and 75 years; (2) patients with type 2
diabetes diagnosed according to the American Diabetes
Association and the European Association for the Study
of Diabetes guidelines%; (3) serum HbAlc level between
7% and 10% (53-86 mmol/mol); (4) signed written
informed consent form (online supplemental file 2).

The exclusion criteria will be: (1) other type of diabetes
mellitus; (2) patients with poor glycaemic control or
unstable diabetes®®; (3) patients with known serious
comorbidity and/or with advanced macrovascular compli-
cations in particular: cardiovascular (acute coronary
diseases and/or transient ischaemic attack, stroke (in
the last 6 months), severe heart failure (New York Heart
Association (NYHA) III-IV), severe cardiac arrhythmia,
malignancy diagnosed within 5 years (except success-
fully treated non-melanoma skin cancer), liver cirrhosis
(Child-Pugh B and C), end-stage renal disease (estimated
glomerular filtration rate (eGFR)<15 mL/min), uncon-
trolled endocrine, gastrointestinal, rheumatological,
pulmonary etc, diseases, patients with epilepsy; (4) active
bacterial infection or treatment with antibiotics within
3 weeks; (5) open wounds or skin lesions; (6) history of
skin-related conditions or sensitivity to prolonged water
immersion or exposure to pool chemicals; (7) severe
psychiatric pathology or psychosis; (8) pregnancy or
breastfeeding; (9) judgement by medical provider that
heat therapy/ hydrotherapy poses an undue burden or
risk; (10) participating in other ongoing clinical trials;
(11) heat or balneotherapy in the past 3 months; (12)
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morbid obesity (body mass index>40 kg/mg); (13)
steroid treatment; (14) active autoimmune diseases; (15)
COVID-19 in the past 3 months.

Baseline assessments

Eligible participants’ baseline evaluation will be
performed at the ond Department of Internal Medicine
and Nephrological, Diabetological Center.

A medical history will be recorded, and a physical
examination and evaluation of the current status will be
performed. The patients’ T2DM status will be investigated
thoroughly. Possible microvascular and macrovascular
complications will be evaluated. We will use the Diabetic
Neuropathy Symptom Score, measurement of current
perception threshold (performed with neurometer),?’
and 128 Hz tuning fork to assess peripheral neuropathy.
A Neuropad will be used for the measurement of auto-
nomic neuropathy.®® Furthermore, blood pressure eval-
uation and electrocardiography will be performed. We
will also perform arterial stiffness measurement through
carotid—femoral pulse wave velocity measurement. After
enrolment, an obstructive sleep apnea assessment and
24-hour blood pressure monitoring will be carried out.
Meanwhile, overnight pulse oximetry will determine a
patient’s cardiopulmonary status.

Laboratory analyses will be performed at the Depart-
ment of Laboratory Medicine (University of Pécs,
Medical School). First, a blood sample for routine blood
examination will be taken after an overnight fasting
period. The measured parameters will be the following:
complete blood count, fasting plasma glucose, sodium
(Na2+), potassium (K+), blood urea nitrogen, creatinine,
eGFR, total protein, serum albumin, bilirubin, alanine
aminotransferase, aspartate aminotransferase, alkaline
phosphate, lactate dehydrogenase, gamma-glutamyl
transferase (GGT), total cholesterol, low-density lipopro-
tein (LDL), high-density lipoprotein (HDL), triglyceride,
HbAlc, fasting plasma insulin, high-sensitivity C reactive
protein, coagulation panel, iron, transferrin, transferrin
saturation, ferritin, uric acid, interleukin 6.

Similarly, urine analysis will be carried out for the
following parameters: urine routine test, albumin, glucose
and ketones. Furthermore, albumin/creatinine, protein/
creatinine ratio and fractional excretion of amino acids
will be measured.

At the 2™ Department of Internal Medicine and
Nephrological, Diabetological Center’s Laboratory, the
following will be measured: orthotyrosine, metatyrosine
and paratyrosine levels to determine the degree of oxida-
tive stress.

LipidArt, Szeged, Hungary, will carry out these
measurements using a previously published method-
ology. High-sensitivity shotgun mass spectrometry will
be used to characterise the lipidome of plasma and poly-
morphonuclear blood cells.” * The HSP and insulin
signalling-related gene expression will be determined
from polymorphonuclear cells.”

Health-related quality of life (QoL) will be assessed
using the health survey short form-36.%

QoL assessment and the enlisted examinations
mentioned above will be repeated in the same way within
48 hours after the last bath session. Laboratory parameter
measurements will be performed at baseline on weeks 4,
8 and 12.

Randomisation

Eligible patients will be randomised to the two interven-
tion groups after signing the written informed consent.
The participants’ allocation to the different groups will
be based on predefined randomisation lists generated
by a computer programme. The IDMB will prepare the
distribution sequence with a block size of four and an
allocation ratio of 1:1.

Blinding

Due to the interventions’ characteristics (warm and ther-
moneutral water), blinding participants is not feasible.
Physicians and outcome assessors remain blinded, except
for the healthcare personnel providing the interventions.
Trial statisticians will be blinded to treatment groups
during data analyses.

Interventions

The interventions will be performed at Harkany Thermal
Rehabilitation Centre. Participants can wear their regular
swimsuits for the interventions. We will use pure natural
thermal mineral water without any herbs or medicines.
See characteristics of the natural thermal mineral water
below.

Both the intervention and control groups will receive
60 sessions of whole-body baths. We will use 38°C natural
thermal mineral water in the intervention group. Ther-
moneutral natural thermal mineral water (30°C-32°C)
will be used in the controls. Each session will last 30 min.
The sessions will be performed once daily for 12 consec-
utive weeks, except on the weekends. Each session begins
1-2 hours after a light meal. Participants will be asked
to refrain from physical exertion during the immersion.
Baseline parameters will be reassessed in both groups on
the day after the last session.

The rationale for using 38°C water is a probable
heating effect on body temperature. Based on an internal
analysis of the Harkany Thermal Rehabilitation Centre,
using natural thermal mineral water of 38°C will elevate
patients’ core temperature by an average of 1°C. We will
monitor the patients’ core temperature with an infrared
forehead thermometer. According to prior testing, this
body temperature measurement method is suitable for in
situ adjustments of the patients’ immersion temperature
to achieve a body temperature increase of at least 1°C.

Before and during each intervention, a physician will
supervise the patients for safety issues. In addition, before
each intervention, a standard physical examination (arte-
rial blood pressure, heart rate and fingerstick glucose
monitoring) will be performed. In T2DM patients with
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insulin therapy, the daily insulin requirement will be
calculated based on glucose monitoring.

During the study period, the participants will be asked
to continue their daily activities without any new weight
reduction procedure or change in their diet. We will also
ask them to continue their usual treatment for T2DM and
other comorbidities.

Composition of mineral water of Harkany

Harkdny is a city located in the Southern Transdanubia
region in Hungary. The medical water rich in sulfur was
discovered 150 years ago. Since then, the number of tour-
ists visiting the spa of Harkdny has reached one million
people yearly. The average temperature of the natural
thermal mineral water when reaching the surface is
62.5°C, which can be tempered to 38°C and 30°C-32°C
used in our study. The water temperature will be contin-
uously monitored. Mineral content of the water is about
1000 mg/L, with the following composition: sodium 150
mg/L, ammonium 1.53 mg/L, calcium 51 mg/L, magne-
sium 15 mg/L, iron 0.05 mg/L, potassium 12.0 mg/L,
total cations: 230.1 mg/L, chloride 110 mg/L, bromide
0.32 mg/L, iodide 0.07 mg/L, fluoride 1.19 mg/L, bicar-
bonate 565 mg/L, sulfide 12.1 mg/L, total phosphate
0.16 mg/L, total anions: 689 mg/L, metaboric acid 6.6
mg/L, silicic acid 54 mg/L, free sulfuric acid 170 mg/L
(see https://harkanyfurdo.hu/en/spa/thermal).

Endpoints

Primary outcome

The primary efficacy endpoint will be the absolute
change of HbAlc level between baseline and 12 weeks. It
will be compared between the interventional and control
groups. On the other hand, the primary safety endpoint
will be the intervention-related adverse events. We will
assess adverse events from enrolment to the final visit.

Secondary outcomes

The following secondary endpoints will be examined: (1)
absolute change in HbAlclevel at4 and 8 weeks compared
with baseline; (2) change in fasting plasma glucose; (3)
change in fasting insulin and Homeostatic Model Assess-
ment for Insulin Resistance in patients treated with oral
antidiabetic drugs; (4) decrease of daily insulin dose in
subjects treated with insulin; (5) change in body mass
index; (6) changes in cardiovascular parameters (blood
pressure, pulse, arterial stiffness); (7) potential detect-
able change in measurable microvascular complications
of T2DM (eg, albuminuria, or measurement of neurop-
athy); (8) fasting liver enzymes (alkaline phosphatase,
alanine transaminase, aspartate transaminase, GGT), the
lipid panel (ie, total cholesterol, LDL cholesterol and
HDL cholesterol, triglycerides); (9) changes in renal
function (GFR, creatinine level), (10) modification of
thrombocyte aggregation; (11) changes in markers of
(micro)inflammation; (12) alteration of HSP expression
and insulin signalling in polymorphonuclear cells; (13)
analysis of the lipidom of plasma and polymorphonuclear

cells; (14) change in obstructive sleep apnea, overnight
pulse oximetry and 24-hour blood pressure monitoring.

We will assess each secondary outcome from baseline to
4, 8 and 12 weeks.

Data collection and management

Data collection will be continuous during the study, and
we will use predefined questionnaires (see figure 2 and
online supplemental files 3 and 4). Paper-based docu-
mentation containing personal data can only be accessed
by those directly involved in the research. After data
collection, patients’ data will be stored electronically and
anonymously using electronic case report forms (eCRF).
The IDMB will handle the data. The investigators will
ensure that the data in the eCRF are accurate, complete
and legible. Data from completed eCRFs will be vali-
dated in four steps. Missing data will be referred to the
investigators.

Biological sample collection

For collecting biological samples, signed informed
consent is required from every patient. During routine
laboratory measurement, additional blood samples
(serum and plasma samples) will be collected at the
time of the enrolment and after 4, 8 and 12 weeks. The
biobank of the Institute for Translational Medicine will
be used to store samples. The samples will be stored in a
-80°C freezer and marked with a personal identification
number given at the study entry. The blood samples can
be used for the analysis of additional laboratory parame-
ters later if they are required.

Safety and adverse events

Participants will be under continuous medical control
during and atleast 30 min after the intervention to prevent
adverse events. The following mild and moderate adverse
events can appear: (1) allergic reaction to mineral water,
(2) dry and itchy skin, (3) weakness or fatigue due to hot
water, (4) skin burn can appear, however with continuous
monitoring of the thermal water this can be prevented.
On the other hand, a sudden decrease in systolic blood
pressure can occur because warm water can deteriorate
cardiac baroreceptor sensitivity.”” We note that a hypo-
tensive syncope causing sudden death by drowning was
reported as a severe adverse event in a previous study.™

All the participants will be asked to leave the bath if
they feel it is too hot. When feeling dizzy after leaving
the tub, participants will be asked to stay seated until they
can walk safely again. At the end of each session, we will
measure participants’ blood pressure and pulse rate.

In case of any adverse change in the participant’s status
or occurrence of serious adverse events, the intervention
should be stopped immediately, and the cause of the
symptom must be evaluated and treated.

Physicians will report the adverse event on a separate
form, which must be sent to the SC. The SC will discuss
it, and if it is confirmed as a real adverse event, it will be
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presented to the relevant institutional and national ethics
committee (http://www.ett.hu/tukeb.htm).

Withdrawal from the study

IDMB, participants and investigators can submit a request
for dropout from the perprotocol analysis. SC will discuss
every filed case and decide not to include the participant
in the per-protocol analysis based on the available infor-
mation. Drop out of the study subjects from per-protocol
analysis occurs if: (1) any disturbing factor appears that
makes the participant unable to continue the interven-
tion, (2) if the number of completed interventions is less
than 80% of the planned total (missed interventions or
the duration of the intervention is less than 20 min), (3)
serious adverse event occurs that prevents the participant
from continuing the intervention, (4) sudden death.

Sample size and interim analysis
The IDMB and the biostatistical specialist calculated
the sample size before starting the trial. Based on the
systematic literature search, we have chosen the eligible
trial articles dealing with heat therapy in patients with
T2DM as a reference. Olah et al,]6 in a randomised trial
on 20 patients with T2DM, found a mean HbAlc change
of 1.1% (SD 0.61) in the intervention group and 0.98%
(SD 0.52) in the control group after a 3-week follow-up
period. On the other hand, based on the study of Hirst et
al,35 12 weeks after the intervention, we can assume a 2.54
times higher change in the HbAlc level in both groups.
Based on this set-up with a dropout rate of 20%, 80%
power, and 95% significance level, we calculated a sample
size of 65 for both groups. An interim analysis will be
performed at 50% of the estimated sample size for the
primary outcome. For the reassessment of the interven-
tion duration, the analysis for the primary outcome will
be carried out for the 4-week and 8-week HbAlc changes.
A safety analysis will be performed at 10% of the
required sample size.

Statistical analysis

For endpoints, the intention-to-treat analysis will be the
primary choice. A perprotocol analysis will be carried
out for the primary and secondary endpoints. Base-
line patient and disease characteristics will be analysed
using descriptive analysis. Continuous variables will be
described by mean, median, SD, ranges and categor-
ical by absolute and relative frequencies. %* tests will be
applied to compare proportions between the different
groups. Mean changes with SD for baseline to end-of-
study visit and between interventional groups will also be
presented. Descriptive statistics and individual listings of
adverse events will also be shown for safety data.

The following subgroups will be made during the statis-
tical analysis: (1) gender, (2) ages (<45 years, 45-60 years,
60-75 years), (3) body mass index (<20, 20-24.9, 25-29.9,
30-35, >35), (4) duration of the T2DM and (5) T2DM
treatment.

Statistical analysis will be performed using SAS V.9.2 or
SPSS V.19 (or later) statistical packages.

Trial duration
The trial’s planned starting date is 1 September 2022 and
the end date is 31 August 2023.

Additional information and plans

We will store blood samples from all participants for
future laboratory analyses and build up a biobank for
later clinical trials and basic science research. Participant
consent is required for the collected samples. Also, long-
term follow-up of enrolled participants is possible. The
durability of heat therapy requires further studies.

ETHICS AND DISSEMINATION

The study has been approved by the Scientific and
Research Ethics Committee of the Hungarian Medical
Research Council (818-2/2022/ EUIG). Written informed
consent is required from all participants. The study will
be performed based on the Declaration of Helsinki and
the principles of International Committee on Harmoni-
zation of Good Clinical Practice (ICH-GCP) guidelines.
We will disseminate our results to the medical community
and will publish our results in peer-reviewed journals.
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B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item ltem Description Addressed on
No page number

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry 2
2b All items from the World Health Organization Trial Registration Data Set 2
Protocol version 3 Date and version identifier 1
Funding 4 Sources and types of financial, material, and other support 12
Roles and 5a Names, affiliations, and roles of protocol contributors 12
responsibilities 5b Name and contact information for the trial sponsor 1
5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 12

interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities

5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 12
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see ltem 21a for data monitoring committee)
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Introduction

Background and
rationale

Objectives

Trial design

6a

6b

Description of research question and justification for undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators
Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),
allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Study setting

Eligibility criteria

Interventions

Outcomes

Participant timeline

9

10

11a

11b

11c

11d
12

13

Description of study settings (eg, community clinic, academic hospital) and list of countries where data will
be collected. Reference to where list of study sites can be obtained

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, including how and when they will be
administered

Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence
(eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are permitted or prohibited during the trial

Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood
pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg,
median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen
efficacy and harm outcomes is strongly recommended

Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly recommended (see Figure)

4-5

7, Figure 1

8-9

8-9

8-9

8-9
9-10

Figure 2
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Sample size

Recruitment

14

15

Estimated number of participants needed to achieve study objectives and how it was determined, including
clinical and statistical assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

Allocation
concealment
mechanism

Implementation

Blinding (masking)

16a

16b

16¢

17a

17b

Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a random sequence, details of any planned restriction
(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants
or assign interventions

Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered,
opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

Who will generate the allocation sequence, who will enrol participants, and who will assign participants to
interventions

Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome
assessors, data analysts), and how

If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection
methods

18a

18b

Plans for assessment and collection of outcome, baseline, and other trial data, including any related
processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of
study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found, if not in the protocol

Plans to promote participant retention and complete follow-up, including list of any outcome data to be
collected for participants who discontinue or deviate from intervention protocols

11

Seb 2, et al. BMJ Open 2022; 12:€062122. doi: 10.1136/bmjopen-2022-062122



. BMJ Publishin GrourE)LimitedeM disclaimsall liability and responsihilit arisin%fr m any reliance
Supplemental material placed on this supplemenital material which has been supplied b))/theaut or?s) BMJ Open

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 10
(eg, double data entry; range checks for data values). Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods 20a  Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 11
statistical analysis plan can be found, if not in the protocol

20b  Methods for any additional analyses (eg, subgroup and adjusted analyses) 11
20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 11
statistical methods to handle missing data (eg, multiple imputation)
Methods: Monitoring

Data monitoring 21a  Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 11
whether it is independent from the sponsor and competing interests; and reference to where further details
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
needed

21b  Description of any interim analyses and stopping guidelines, including who will have access to these interim 11
results and make the final decision to terminate the trial

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 10
events and other unintended effects of trial interventions or trial conduct

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent -
from investigators and the sponsor

Ethics and dissemination

Research ethics 24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 2
approval

Protocol 25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, -
amendments analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,

regulators)
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Consent or assent

Confidentiality

Declaration of
interests

Access to data

Ancillary and post-
trial care

Dissemination policy

Appendices

Informed consent
materials

Biological
specimens

26a

26b

27

28

29

30

31a

31b

31c

32

33

Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and
how (see Iltem 32)

Additional consent provisions for collection and use of participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled participants will be collected, shared, and maintained
in order to protect confidentiality before, during, and after the trial

Financial and other competing interests for principal investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals,
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data
sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional writers

Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code

Model consent form and other related documentation given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular
analysis in the current trial and for future use in ancillary studies, if applicable

10

12

11,13

11

11
11

Supplementary file

2
10

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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BELEEGYEZO NYILATKOZAT

MINTAVETEL
(18 évnél idosebb cselekvoképes/ korlatozottan cselekvoképes/ cselekvoképtelen
személy)

A Kutatas azonosité adatai

A kutatas cime: ,,Hoterapia hatasa a 2-es tipusi cukorbetegségben szenvedékben
(HEATED vizsgalat): randomizalt, kétkara klinikai vizsgalat”

Kutatasvezetd: Dr. Hegyi Péter, témavezetd, Pécsi Tudomanyegyetem Klinikai Kozpont,
Altalanos Orvostudomanyi Kar, Transzlaciés Medicina Intézet, 7624 Pécs, Szigeti utca 12.

A kutatas megkezdéséhez sziikséges etikai engedélyt a Nemzeti Népegészségiigyi Kozpont
Egészségiigyi Igazgatasi Féosztalya (NNK EUIG) adta ki, az alabbi iktatészammal:

INEEZIMEMY: ...ttt ettt ettt e s bt e s bt e s bt e e s bae e s bt e e sabae s bae e abeenane

Tajékoztatast végz6 személy

Ve ettt e ettt e e e bt e e e e ab e e e e bt e e e e bt e e e e bt e e e e bt e e e e abeeeeenbeeeeeeabbeeeearae
BeoSZEAS: .......oocviiiiiie MunkakKor:.........ccccooieviiniiniiniiiiieeee
Résztvevo

NEV: oo Sziiletési hely, id6: .............coooveiniiiinnen.
TAJ SZAM: ..o E-mail: ...
Telefonszam:............c.coocoveviiiiniiiiiieeee e, JLakeim: oo,

e A csatolt tajékoztatot a mintavételrdl elolvastam, megértettem, igy hozzajarulok ahhoz,
hogy:

e a fent emlitett intézmény megbizottai tdlem — a tajékoztatéban eldre meghatarozott
mennyiségben és mindségben — mintat vegyenek,

e a genetikai mintdm €s az abbol szdrmazdé adatok anonimizalt médon taroldsra

keriiljenek,

e a biobankban vagy archivalt gyiijteményben elhelyezett adatok tudoményos céllal
feldolgozasra keriiljenek, és azok szakdolgozatban vagy tudoményos irasban, a
résztvevok nevének emlitése nélkiil kozolve legyenek,

e a genetikai mintdm kutatési céllal felhasznalasra keriiljenek, tovabba,
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e hogy a megfeleld hatosagilag szabalyozott ellen6rzés mellett a vizsgéalati eredmények
¢s a mintdk més hazai vagy kuilfoldi kutatokhoz tovabbitva legyenek, akik ezeket elére
meghatarozott kutatasfejlesztési célra felhasznalhatjak, valamint ahhoz, hogy

e a kutatdsi célu genetikai vizsgalat eredménye - amennyiben az ram vagy
hozzatartozéimra nézve egészségiigyileg fontos informaciot tartalmaz - €s a kutatas
kapcsan elérhetdségeim valamelyikén a vizsgalat munkatarsai megkeressenek.

Ezennel kijelentem, hogy Onként dontdttem a mintavétel és mintaim biobankban torténd
elhelyezése mellett.

Tudataban vagyok, hogy e hozzajarulas onkéntes, amelyet szoban vagy irdsban barmikor
visszavonhatok.

A jelen nyilatkozatban foglaltakat megértettem, tudomasul vettem és alairasommal hitelesitem.

tajékoztatast végzo orvos alairasa résztvevg alairasa

Amennyiben a vizsgalatba bevonni kivant személy, illetve a korlatozottan cselekvoképes vagy
cselekvoképtelen személy esetén a torvényes képviseld nem tud olvasni, két tana egyiittes
jelenlétét kell biztositani a beleegyezd nyilatkozathoz sziikséges tajékoztatas megadasanal. A
tanuk alairasukkal igazoljak, hogy a bevonni kivant személy, illetve térvényes képviseloje
szdmara minden lehetséges informacidt megadtak, €s a bevonni kivant személy illetve
torvényes képviseloje Onkéntesen és befolyasolastol mentesen adta meg a beleegyezd

nyilatkozatat.
1. tana 2. tant
lakeim lakcim
személyigazolvany szama személyigazolvany szama
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BELEEGYEZO NYILATKOZAT

(18 évnél id6sebb cselekviképes/ korlatozottan cselekvoképes/ cselekvoképtelen
személy)

A Kutatas azonosito adatai

A kutatds cime: ,,Hoterapia hatisa a 2-es tipusi cukorbetegségben szenvedékben
(HEATED vizsgalat): randomizalt, kétkara klinikai vizsgalat”

Kutatasvezetd: Dr. Hegyi Péter, témavezetd, Pécsi Tudomanyegyetem Klinikai Ko6zpont,
Altalanos Orvostudomanyi Kar, Transzlaciés Medicina Intézet, 7624 Pécs, Szigeti utca 12.

A kutatas megkezdéséhez sziikséges etikai engedélyt a Nemzeti Népegészségiigyi Kozpont
Egészségiigyi Igazgatasi Foéosztalya (NNK EUIG) adta ki, az aldbbi iktatszammal:

Intézmény:

Tajékoztatast végzé személy

INEV: ettt ettt ettt et e eaa e et e bt e n e e e e sane s
BeoSZEAS: .......oovieiiieie MunkakKor:.........ccccoovieviiniiniiniiiieeeene
Résztvevo

NEV: oo e Sziiletési hely, id6: ............ccoooviiniininnen.
TAJ SZAM: ... E-mail: ...
Telefonszam:............cocooceeviniiiiiincniicnenene CLakeim: e

1. Elolvastam és megértettem a tajékoztatd adatlapot, lehetdéségem volt kérdéseket feltenni
és azokra mindenben kielégitd valaszt kaptam.

2. Kijelentem, hogy a vizsgalatban szabad elhatarozdsombol veszek részt, barmikor
szabadon, akar szoban, akar irasban visszaléphetek és ez sem a kezelésemet, sem a
jogaimat nem fogja befolyasolni.

3. Tudomasul veszem, hogy a ram vonatkozo orvosi feljegyzések egy részébe a
vizsgalatban résztvev személyek betekintenek, ehhez hozzajarulok.

4. Beleegyezem, hogy a vizsgélathoz torténd adatgyiijtés soran a rolam nyert adatok,
eredmények, nevem ¢s személyi adataim teljes titokban tartisdval a késdbbiekben
tudomanyos elemzés ¢és szakfolyodiratban publikacio céljara tarolasra, felhasznalasra
keriiljenek.

5. Tudomasul veszem, hogy a vizsgalatokban valo részvételért anyagi juttatdsban nem
részesulok.

Seb 2, et al. BMJ Open 2022; 12:€062122. doi: 10.1136/bmjopen-2022-062122



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

6. Tudomasul veszem, hogy a megfeleld, hatosagilag szabalyozott ellendérzés mellett a
vizsgélati eredmények és a mintdk més hazai és kiilfoldi kutatokhoz tovéabbithatok, akik
ezeket elére meghatarozott kutatasi célra felhasznalhatjak.

7. Hozzéjarulok ahhoz, hogy a jovoben a kutatdsban részvevok a megadott
elérhetdségiemen megkeressenek, a vizsgalathoz sziikséges tovabbi informaciok
beszerzése céljabdl.

tajékoztatast végzo orvos aldirasa résztvevo alairasa

Amennyiben a vizsgalatba bevonni kivant személy, illetve a korlatozottan cselekvoképes vagy
cselekvoképtelen személy esetén a torvényes képviseld nem tud olvasni, két tanu egyiittes
jelenlétét kell biztositani a beleegyez6 nyilatkozathoz sziikséges tajékoztatas megadasanal. A
tanuk alairasukkal igazoljak, hogy a bevonni kivant személy, illetve térvényes képvisel6je
szamara minden lehetséges informaciét megadtak, és a bevonni kivant személy illetve
torvényes képviseldje Onkéntesen és befolyasolastol mentesen adta meg a beleegyezd

nyilatkozatat.
1. tana 2. tanl
lakcim lakcim
személyigazolvany szdma személyigazolvany szama
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BETEGTAJEKOZTATO

(18 évnél idosebb cselekvoképes/ korlatozottan cselekvoképes/ cselekvoképtelen személy)

Tisztelt Holgyem/ Uram! Kedves Betegiink!

Kérjik, olvassa el ezt a t4jékoztatot, amelyben roviden 0Osszefoglaljuk a HEATED
vizsgalatunkat, melyhez részvételi hozzajarulasat kérjiik.

A Kutatas azonosito adatai

A kutatds cime: ,,Hoterapia hatiasa a 2-es tipusi cukorbetegségben szenvedékben
(HEATED vizsgalat): randomizalt, kétkara klinikai vizsgalat”

Kutatasvezeté: Dr. Hegyi Péter, témavezet, Pécsi Tudoméanyegyetem Klinikai Kozpont,
Altalanos Orvostudomanyi Kar, Transzlacios Medicina Intézet, 7624 Pécs, Szigeti utca 12.

A kutatas megkezdéséhez sziikséges etikai engedélyt a Nemzeti Népegészségiigyi Kozpont
Egészségiigyi lgazgatasi Foéosztalya (NNK EUIG) adta ki, az aldbbi iktatszammal:

A kutatas célja és menete

Onnél kezeldorvosai 2-es tipusi cukorbetegséget diagnosztizaltak és megfelel azoknak az
elozetes feltételeknek, amelyek alapjan On alkalmas Iehet a vizsgéalatban val6 részvételre.

A 2-es tipusu cukorbetegség (T2DM) kezelésében tobb lehetéség all rendelkezésiinkre. A
gyogyszeres kezelés mellett az életmoddbeli valtoztatdsok hasonld fontossaggal birnak.
Bizonyitott, hogy a sport, a megfelel6 diéta, a stressz keriilése javitja a cukorhaztartast és
kevesebb gyogyszer szedéséhez vezet. A fizikai aktivitashoz hasonld6 modon a héterapia is
jotékony hatassal birhat T2DM javulasaban. A héterapia soran a maghémérséklet emelkedése
jon létre, mely un. stresszfehérjék (hésokk fehérje) keletkezését eredményezi. Ezeknek a
fehérjéknek tobb jotékony hatasat irtdk le kiilonb6z6 betegpopulaciokban, mint példaul
reumatoldgiai betegségekben. Hasonld médon a T2DM javulasara is vannak adatok kiilonbdz6
héterapia utan, viszont az irodalom nem egyértelmii erre vonatkozdan.

A kutatasunk célja a hoéterdpia vizsgalata T2DM-ben. Hipotézisiink szerint a héterdpia
kiegészitd kezelés tud lenni a gyogyszeres terapia mellett. Ez elonyt jelenthet olyan
korcsoportokban, ahol nem megvalosithatd a rendszeres intenziv fizikai aktivitas, megfeleld
diéta. A vizsgalat sordn olyan informaciokhoz juthatunk, mely jelen betegség kezelésében
jelent6s fejlodéshez vezethetnek.

A vizsgalatba 6sszes T2DM miatt kezelt, a vizsgalat bevalogatasi kritériumainak eleget tevo
beteg beleegyezését kérjiik a vizsgalatban valo részvételhez. A részvétel minden tekintetben
onkéntes, arra Ont senki nem kotelezheti, illetve dontésében nem befolyasolhatja.
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A vizsgélatban valo részvételbe beleegyezni a jelen Betegtajékoztaté és a Beleegyezd
nyilatkozat alairasaval lehet. Onr6l barmilyen adatot csak a Beleegyez6 nyilatkozat alairasat
kovetden lehet rogziteni.

Ha beleegyezik a vizsgalatban vald részvételbe, akkor sem keriil sor olyan orvosi
beavatkozasra, vizsgalatra vagy soron kiviili ellen6rzésre, melyre egyébként a megfeleld
ellatasa érdekében nem lenne sziikség.

A kérdés megvalaszolasara egy randomizalt, kétkara vizsgdalatot terveztiink. Ez azt jelenti,
hogy a résztvevoket véletlenszeriien két csoportra osztjuk. Az A csoportban a résztvevok 39
°C-0s, mig a B csoportban 30-32 °C-os termdlvizes kezelésben részesiilnek. Erre az
elrendezésre azért van sziikség, mert hasonlitasként elengedhetetlen egy kontroll csoport
hasznélata. A B csoportban hasznalt vizhémérséklet termoneutralisnak szamit, amit azt jelenti,
hogy nem emeli a szervezet belsé hémérsékletét. Mindkét csoportban a fiirdo fél orat tart és
legfeljebb heti 5 alkalommal ismételhetd. A vizsgélat mindkét csoportban 12 hétig tart, mivel
a cukorhaztartasban a valtozasok par hét utan kovetkeznek be. Ebben a vizsgalatban koriilbeliil
130 olyan férfi és n6 vesz majd részt, akik T2DM kezelésben részestiilnek.

A termalvizes kezelésekre a Harkanyi Termal Rehabilitacios Centrumban keriil sor.

A kezelések megkezdése elott ellendrzik, hogy On alkalmas-e a vizsgalatban val6 részvételre.
Miutan alairta a betegtajékoztatdt és beleegyez6 nyilatkozatot, megkezdodik a gyogykezelés
randomizalasa (véletlenszer( kivalasztasa), ami azt jelenti, hogy a szamitégépes program altal
kivélasztott sorszamot és kezelést fogja kapni. A véletlenszerien kivalasztott terdpids
csoportok koziil On keriilhet abba a csoportba, akiknél a 39 °C-os vagy a 30-32°C termélvizes
kezelést hasznaljak.

Felvételkor Onnek a kezeldorvosa kérdéseket tesz fel korabbi betegségeire, jelenlegi
panaszaira, tlineteire vonatkozoan. Megmérik a testsulyat, magassagat, vérnyomasat, egy¢b
fontos paramétereit, valamint laboratériumi vizsgalatokat végeznek. Ezen feliil kivizsgalasra
keriil a T2DM. A vizsgalat sordn a felvételkor elvégzett kivizsgalasokat megismételjiik a 4., 8.
és 12. héten, ezzel informdaciot nyertink a vizsgalt paraméterek véltozasarél a kiindulo
értékekhez képest. Minden kivizsgalaskor beleegyezés mellett vér és/vagy izomszovet
gyljtésére keriil sor. A vérmintakat a fent leirt iddintervallumokban gytijtenénk, ezzel szemben
az izomszovet gyljtésére szolgald biopszidra a vizsgalat induldsakor és az utols6 flirdd
lejartaval kertil sor.

A vizsgalat soran rendszeres orvosi megfigyelés alatt vannak a résztvevok, ezzel elkeriilve a
lehetséges szovodményeket. Szovodményként a melegvizre valo tilérzékenység jelenhet meg,
tovabba a ho hatasara vérnyomasesés kovetkezhet be. Ezek kivédésére folyamatos megfigyelés
alatt vannak a résztvevok.

A vizsgélat lezartaval a fent emlitett kivizsgalasok és adatrogzitésre kertil sor.

Lehetséges és varhaté kovetkezmények

Az On betegségének diagnozisara, kezelési tervére, gyogyulasi idejére a tervezett kutatas nincs
hatéssal, attol teljesen fliggetlen, azonban fontos uj informaciokkal szolgalhatnak a j6vében a
betegség megallapitdsaban ¢s kezelésében egyarant. Az adatrogzitéssel kapcsolatban varhato
kockazatok és kellemetlenségek Ont nem terhelik, a kutatasbol kifoly6lag elére nem lathato
események fellépésére nem kell szamitania.
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Kockazatok és esetleges kar enyhitésének modja

Tekintettel arra, hogy a részvétel nem befolyasolja a betegellatas folyamatat, On kisérleti
kezelést nem kap, illetve nem torténik olyan vizsgalat, ami a gasztroenteroldgiai/sebészeti
szakterlileten ne lenne mar ismert, a részvételnek specifikus kockéazata nincs. A normal
betegellatas folyaman fellép6 kérdésekben a Pécsi Tudomanyegyetem Klinikai Kozpontjanak
Betegjogi képviseldje tud segitséget nytjtani.

Koltségtérités
A kutatasban valo részvételért a vizsgalatban 1év6 betegek juttatdsban nem részesiilnek.
Adatkezelés

A vizsgalat sordn rogzitjiik a vizsgalat alatti és az azt kovetd klinikai adatokat, melyeket
természetesen az orvosi titoktartasnak megfeleléen bizalmasan kezeliink. A felmérésbol
késziilo tanulmanyokban az adatok név nélkiil, Osszesitett formaban fognak szerepelni,
azokbol az egyes személyekre visszakovetkeztetni nem lehet. On minden tekintetben anonim
marad és az adatkezelés a személyes adatok kezelésérdl és védelmérdl szold torvény alapjan
torténik.

Az adatvédelemben irdnyado hatalyos jogi szabalyozasok Az Eurdpai Parlament és a Tanacs a
természetes személyeknek a személyes adatok kezelése tekintetében torténd védelmérdl és az
ilyen adatok szabad aramldsardl, valamint a 95/46/EK rendelet hatalyon kiviil helyezésérol
sz016 2016/679 rendelete eurdpai szinten szabalyozza a maganszemélyek személyes adatainak
kezelését és védelmét. 2011. évi CXII. torvény az informacios onrendelkezési jogrol és az
informacioszabadsagrol, a 2018. julius 01-t6l hatalyos modositassal. 1997. évi XL VII. térvény
az egészségligyi ¢s a hozzéajuk kapcsolddo személyes adatok kezelésérdl és védelméral.

A vizsgéalatban gyijtott adatok kezeldje a Pécsi Tudomanyegyetem. Az egyetem adatvédelmi
tisztviseldje Dr. Szoke Gergely Laszlo, e-mail: adatvedelem@pte.hu, Tel.: (72) 501 599 /
23321 mellék. Az egyetem egészségiigyi adatvédelmi tisztviseldje Dr. Romancz Erzsébet, e-
mail: romancz.erzsebet@pte.hu, Tel.: (72) 533 133 /33018 mellék.

A PTE az adatkezel6 szerz6désben meghatarozott feltételekkel tovabbi adatfeldolgozokat
vehet igénybe az adatok elektronikus tarolasara és a GDPR szabalyainak betartasaval torténd
adattovabbitasra. Az etikai engedély beaddsakor az alabbi két adatfeldolgozo vesz részt a fenti
folyamatokban:

1) Transzlaciés Medicina Alapitvany, 6725 Szeged, Palfy u. 52/d.
2) Digital Kft., 6723 Szeged, Csongradi sgt. 83.

Adatkezeléssel kapcsolatban panaszt nyujthat be az adatvédelmi feliigyeleti hatésaghoz, illetve
adatkezelési jogainak megsértése esetén birdsaghoz fordulhat. Magyarorszagon az
adatvédelmi feliigyeleti hatésdg a Nemzeti Adatvédelmi és Informécioszabadsag Hatdsag
(1125 Budapest, Szilagyi Erzsébet fasor 22/C; telefonelérhetéség: 06-1- 391-1400, e-mail:
ugyfelszolgalat@naih.hu, weboldal: www.naih.hu).

Beleegyezés

Természetesen amennyiben On nem szeretne a kutatiasban részt venni, akkor dontését
tiszteletben tartjuk és megnyugtatjuk, hogy ez a tovabbi kezelésére, illetve az Onnel valo
bandsmodra semmilyen hatassal nem lesz. Onnek barmikor lehet6sége van a vizsgalat
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menetérol, eredményérol érdeklddni a kutatas vezet6jénél, akinek elérhetdségérol tajékoztatast
kap.

Amennyiben az emlitett vizsgalatokkal kapcsolatban kérdése lenne, ugy kérem, forduljon
kezeldorvosahoz bizalommal. A késébbiekben, ha szeretné tudni a vizsgalatok menetét és a
kutatasi projekt elérehaladasat, ugy érdeklddjon Dr. Péterfi Zoltannal (peterfi.zoltan @pte.hu)
vagy kezeldorvosanal.

A tajékoztatot elolvastam ¢s megértettem, a kérdéseimre megfeleld valaszokat kaptam. A
tajékoztatd egy példanyat atvettem.

DAUM: .ottt e ettt e e et e e s et b e e e e bt e e s e bt e e s abb e e e e abaeeeeabaeeeeeaaneeas
A t4jEkoztatast VEZZO 0rvVOS AlAITASA: .....ccveecveereeiieiieieeieeeese et et e sreseeseeeebeesaeeseesseesaaensnenns
A t4JEKOZLALASt VEZZO OTVOS NEVE: ...vrievieeeieeiieeiieieesteesteesseesseesseesseesseesssesssesssesssesssesssesssesssessseans
DALUIMN .ottt e ettt e e e sttt e e e bt e e e et teeeeaabaee e e abeee s abteee e baeeeenbaeeeeennreeas
A TESZIVEVO ALATTASAL ..ottt ettt ettt ettt
A TESZIVEVO NEVE: .neiieeiieeiieeiieeetee et e et esteesttestbeessbeesnbeeesbeessseessaesssseeasseesssaeesssaesnssannsseennns

Amennyiben a vizsgalatba bevonni kivant személy, illetve a korlatozottan cselekvoképes vagy
cselekvoképtelen személy esetén a torvényes képviseld nem tud olvasni, két tanu egyiittes
jelenlétét kell biztositani a beleegyez6 nyilatkozathoz sziikséges tajékoztatds megadasanal. A
tanuk alairasukkal igazoljak, hogy a bevonni kivant személy, illetve térvényes képviseldje
szdmara minden lehetséges informdaciét megadtak, és a bevonni kivant személy illetve
torvényes képviseldje Onkéntesen ¢€s befolyasolastol mentesen adta meg a beleegyezd

nyilatkozatat.
1. tana 2. tanu
lakcim lakcim
személyigazolvany szdma személyigazolvany szama

Seb 2, et al. BMJ Open 2022; 12:€062122. doi: 10.1136/bmjopen-2022-062122



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

BETEGTAJEKOZTATO
MINTAVETEL

(18 évnél idésebb cselekvoképes/ korlatozottan cselekvoképes/ cselekvoképtelen személy)

Tisztelt Holgyem/ Uram! Kedves Betegiink!

Kérjik, olvassa el ezt a tajékoztatot, amelyben roviden oOsszefoglaljuk a HEATED
vizsgalatunkat, melyhez részvételi hozzéjarulasat kérjiik.

A Kutatas azonosito adatai

A kutatas cime: ,,HOterapia hatdsa a 2-es tipusu cukorbetegségben szenveddkben (HEATED
vizsgalat): randomizalt, kétkara klinikai vizsgélat™

Kutatasvezet6: Dr. Hegyi Péter, témavezetd, Pécsi Tudomanyegyetem Klinikai Ko6zpont,
Altalanos Orvostudomanyi Kar, Transzlacios Medicina Intézet, 7624 Pécs, Szigeti utca 12.

A kutatds megkezdéséhez sziikséges etikai engedélyt a Nemzeti Népegészségiigyi Kozpont
Egészségiigyi Igazgatasi Foéosztdlya (NNK EUIG) adta ki, az aldbbi iktatoszammal:

Az On kezeldorvosa az ellatasért felel6s intézménnyel kozosen egy egyiittmiikddésben vesz
részt. Kérjiik, olvassa el figyelmesen az alabbiakat és amennyiben nincs ellenére, megkérnénk,
hogy vér- és/vagy izombiopszids minta adasaval jaruljon hozza kutatasi eréfeszitéseinkhez,
mellyel Onokon, betegeken kivanunk segiteni. Természetesen amennyiben On nem szeretne
mintat adni, akkor dontését tiszteletben tartjuk és megnyugtatjuk, hogy ez a tovabbi kezelésére,
illetve az Onnel val6 banasmddra semmilyen hatéssal nem lesz.

A mintavétel célja, hogy megértsik az On betegségének kialakulasat, lefolydsat és az
alkalmazott kezelés hatasat. Kutatasaink soran olyan informacidkhoz juthatunk, melyek
betegségének megallapitasaban és kezelésében jelentds fejlodéshez vezethetnek.

Elényok és kockazatok

A kutatasban valo részvételbdl sem héatranya, sem eldnye nem szarmazik. A vizsgalatban val6
részvétel teljesen onkéntes, nem jar fajjdalommal.

Mintavétel

A betegekt6l torténd mintavételt az Eii. M. 23/2002 rendelet 3.§.4. pontja ajanlasat kdvetve
ugy terveztiik, hogy a mintavétel Onnek plusz orvosi beavatkozast ne jelentsen.

Vér

A vérvétel soran 3db cs6 (kevesebb, mint 25 ml) plusz vért vennénk le. Mivel kezeldorvosa a
normal betegellatas részeként vérvételt rendelt el Onnek, ezért ez plusz szurast Onnek nem
jelentene, fajjdalommal nem jar. Onre vonatkozdéan semmilyen egészséget karositdo hatdsa
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nincs. Egy oOnkéntes véradas soran az Onkéntesek ennek a vérmennyiségnek kb.
negyvenszeresét adjak problémamentesen. A vizsgéalat soran beleegyezés utan, tovabba a 4., 8.
és 12. héten kertiil sor vérvételre.

Szévetminta

Izombiopszias mintavételre csak az 6n beleegyezésével keriil sor. Ez a vizsgalat soran kétszer
végeznénk el, a beleegyezés utan és az utols6 beavatkozés lejarta utdn. A mintavételezést orvos
végzi. Helyi érzéstelenités utdn egy lcm hosszi vagast ejtenek a mintavétel helyén, mely
vagasbol egy ti segitségével nyerik ki a mintdkat. A biopszia helye a combizom. A minta
segitségével a szovet szinten torténi valtozasokat tudjuk vizsgalni.

Minta- és adattarolas

A minta minden esetben azonnal egy kodszamot kap, igy az On neve végig titkosan lesz
kezelve, azt csak kezeldorvosa €s a kutatast végzo orvos ismeri.

A 2008. évi XXI. torvény 23§ alapjan a kodolt genetikai mintat, adatot és koédkulcsokat mind
fizikailag és elektronikusan elkiilonitve taroljuk. A 24§ alapjan a személyazonosité adatokkal
egylittesen tarolt, valamint kodolt genetikai mintat, illetve adatot tartalmazo nyilvantartas
személyazonosité adatokat tartalmazo nyilvantartdssal nem keriil 6sszekapcsolasra. A 26§
alapjan a biobankban tarolt minden genetikai mintat és adatot, valamint az ezekkel kapcsolatos
minden eljarast, tevékenységet a genetikai minta és adat tovabbitasat az adatfelvételtol
szamitott legalabb 30 évig nyilvantartjuk, kivéve, ha az érintett a genetikai adatkezeléséhez
adott beleegyezését visszavonja. Visszavonds esetén az drintett tajékoztatasat kovetden
valamennyi, a genetikai adatokra vonatkozo nyilvantartast megsemmisitjiik.

A kapott mintakat kutatési céllal feldolgozzuk, az ebbél kapott eredmények az On kezelésére
mar nem lesznek hatassal, azonban a kés6bbiekben a betegségek gyogyitasat elosegithetik. A
vérvételi mintabdl kutatasi — nem diagnosztikus — céllal genetikai vizsgalatot is végziink.
Amennyiben ennek olyan eredménye sziiletne, ami Onre vagy hozzatartozéira nézve
egészségligyileg fontos informdciot tartalmaz, értesiteni fogjuk a megadott elérhetdségei
valamelyikén. A vizsgalt mintakbol kapott eredményeket tudomanyos céllal dolgozzuk fel és
azokat szakdolgozatban vagy tudomanyos irasban, a résztvevok nevének emlitése nélkiil
kozoljuk. A megfelel6 hatosagilag szabalyozott ellen6rzés mellett a vizsgalati eredmények és
a mintdk mas hazai vagy kiilfoldi kutatékhoz tovabbitasra keriilhetnek, akik ezeket eldre
meghatarozott kutatasi célra felhasznalhatjak.

A vizsgélatba valo beleegyezés onkéntes ¢s befolyasolastol mentes, azt barmikor akar széban,
akar irasban indokolas nélkiil vissza lehet vonni anélkiil, hogy ebb6l Onnek hatranya
szarmazna.

Amennyiben az emlitett vizsgalatokkal kapcsolatban kérdése lenne, tigy kérem, forduljon
kezeldorvosahoz bizalommal. A késébbiekben, ha szeretné tudni a vizsgalatok menetét ¢és a
kutatasi projekt el6rehaladasat, ugy érdekldédjon Dr. Péterfi Zoltannal (peterfi.zoltan @pte.hu)
vagy kezel6orvosanal.
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A t4jéKkoztatast VEZZO OIVOS AlAITASA: ......ccveevviiiiieiiieriierieeeeeeteeeeeteeteeteeaeebeesaeesesessaessseesaeesseas

A tAJEKOZLALAST VEZZO OTVOS TEVE: ...eviuviniinieiieiiriententetentettetesteste st et estebesbesbestestestebeebesbessenseneeneas

A TESZEVEVO QlAITASA: ...oeiiiiiiiiiiiiiiiiiiiiiiieeeeeeeee ettt et et e e e st e s et s e e e s s e e s s e s s s e s s s s st sassssssssasanannns

A TESZEVEVO NEVE: .ottt ee ettt e e e e e e et et e e e e s eeeaaaaeeseesesesaaaaeeeeeeesssenaraseeeeeeeenanns

Amennyiben a vizsgalatba bevonni kivant személy, illetve a korlatozottan cselekvoképes vagy
cselekvOképtelen személy esetén a torvényes képviseld nem tud olvasni, két tanu egyiittes
jelenlétét kell biztositani a beleegyezd nyilatkozathoz sziikséges tdjékoztatds megadasanal. A
tanuk alairasukkal igazoljak, hogy a bevonni kivant személy, illetve térvényes képviseldje
szdmara minden lehetséges informdacidét megadtak, és a bevonni kivant személy illetve
torvényes képviseldje Onkéntesen és befolyasolastél mentesen adta meg a beleegyezd

nyilatkozatat.
ltanu ...................................... 2tanu ...................
................... lakmm lakmm
Cvemdyigwohinysama sremdlyigazolviny szima

Seb 2, et al. BMJ Open 2022; 12:€062122. doi: 10.1136/bmjopen-2022-062122



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Questionnaire A

Institute:
Doctor:

Blood sample code:
1. Patient personal details

Date of blood sampling:
INSUTranCe NUIMDET: .........uuuuieiiiiiiiiiiiiiiiieieeeeeeaeeeaeaaeeaaeaaeaaaaaeae

NAME: ..ot

Date Of DIt ..ottt sttt
Gender: Female/Male

Race: Caucasian / Black / Asian / Indian/ Other:

Date Of QUESTIOMING: . .eooviiriieiiiiiiieieeteet ettt sttt et et e bt e sbeesaeesaae s

2. Inclusion criteria

Patient has type 2 diabetes | YES NO
mellitus

Age: 35 - 75 years YES NO
Hemoglobin Alc: 7-12% YES NO
Treated with oral YES NO

antihyperglycemic agent or
with insulin

Written informed consent | YES NO
signed

ONE ,NO” is present = DO NOT INCLUDE!

3. Exclusion criteria

Other type gf diabetes YES NO
mellitus
patients with poor glycaemic
control or unstable diabetes YES NO
patients with known serious
comorbidity and/ or with YES NO
advanced macrovascular
complications
active bacterial infection or
treatment with antibiotics YES NO
within 3 weeks
open wounds or skin lesions YES NO
history of skin-related
conditions or sensitivity to YES NO
prolonged water immersion
1
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or exposure to pool
chemicals
severe psychiatric Pathology YES NO
or psychosis
pregnancy or breastfeeding YES NO
judgment by medical
provider that heat therapy/ YES NO
hydrotherapy poses an
undue burden or risk
participating in other
ongoing clinical trials YES NO
heat or balneotherapy in the YES NO
past 3 months
morbid obesity (body mass
index > 40 kg/m2) YES NO
steroid treatment YES NO
active autoimmune diseases YES NO
coronavirus disease 2019
(COVID-19) in the past 3 YES NO
months.
One ,.YES” is present = EXCLUDE!

4. Medical history

Alcohol consumption YES /NO
If yes: daily /weekly/ monthly/ occasionally
Smoking: YES /NO
Ifyes:........... pocket
........... years
If no: .. earlier? YES/NO
Ifyes: ...... pocket
...... years

NO

5. Physical examination
Height: ............. cm
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Blood sugar: .................. mmol/l

6. Treatment

Oral antidiabetic treatment

NAME Active Dose Unit Dosage Oral/subcutan | Since
substance | (number | (g/mg/IU) | (time/day) when?
only)
Insulin treatment
NAME Active substance Total daily dose Since when?

7. Blood sample - rutine laboratory examination

Glycaemic controll

Fasting plasma glucose (mmol/l)

Hemoglobin Alc (%)

Plasma insulin (pmol/1??)- only in OAD treated patients

Inflammatory markers

CRP (mg/l)

Erythrocyte sedimentation rate (mm/h)

Blood

White blood cell count (G/])

Neurophils (%)

Red blood cell count (T/1)

Hemoglobin (g/1)

Hematokrit (%)

MCV (1)

Platelet count (G/1)
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Tons

Sodium (mmol/1)

Potassium (mmol/l)

Renal function

Urea nitrogen (mmol/l)

Creatinine (umol/l)

eGFR (ml/min/m2)

Liver functions

Total bilirubin (umol/l)

Aspartate aminotransferase (ASAT/GOT — U/l)
Alanine aminotransferase (ALAT/GPT — U/I)
Alkaline phosphatase (ALP — U/I)
Lactate dehydrogenase (LDH — U/l)
Gamma glutamyl transferase (GGT — U/I)
Prothrombin (%)

INR

Total protein (g/1)

Albumin (g/)

Lipids

Total cholesterol (mmol/l)

Low-density lipoprotein (LDL — mmol/l)
High-density lipoprotein (HDL — mmol/l)
Trigliceride (mmol/l)

TSH (mU/1)

Iron status

Iron (umol/l)

Transferrin (g/)

Transferrin saturation (%)

Ferritin (ug/l)

Thrombocyte aggregation....???7?

8. Spot urine analysis
Albumin/creatinine ratio (ACR, mg/g): .......ccoovvvviininnnnn.

Fractional extcertion of amino acids
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9. Oxidative stress markers — blood sample

Ortho-thyrozine level

Meta-thyrozine level

Para-thyrozine level

10. Heat shock proteins — blood sample

Yes no

11. Cardiovascular measurements

24 h ambulatory blood pressure monitor

Mean systolic blood pressure (Hgmm)

Mean diastolic blood pressure (Hgmm)

Diurnal index (%)
- Dipper (10-20%) YES NO
- Non-dipper (<10%) YES NO
- Extreme dipper (>20%) YES NO
- Inversed diurnality YES NO

Percent time elevation index (or hypertensive
time index, %)

Pulse pressure (Hgmm)

Arterial pulse wave velocCity: ....ooeeeeerennnn..

Overnight pulzoxymeter — apnoe-hypopnoe index (AHD): ...............
- AIH> 5: YES NO

12. Examinations for neuropathy

Neurometer
Left Nervus Right | Normal Left | Nervus Right | Normal
medianus range peroneus range
(Hz) (Hz)
5
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2000 Hz 120-289 2000 Hz 187-516

Abnormal: 1
Normal: 0

250 Hz 22-180 250 Hz 44-190

Abnormal: 1
Normal: 0

5Hz 16-100 S5Hz 18-170

Abnormal: 1
Normal: 0

128-Hz tuning fork

Right radius: Left radius:
Abnormal: 1, Normal: 0
Right hallux: Left hallux:

Abnormal: 1, Normal: 0

Symptoms of neuropathy

Score Abnormal: 1
Normal: 0
DN4 Questionnaire
Neuropathy Total
Symptom Score-6
Neurotest: PINK MIXED BLUE
0 1 1
6
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QUESTIONNARE B

Institute:

. . Doctor:
1. Patient personal details

Blood sample code:
INSUTrancCe NUMDET: ..........uuuiiiiiii e aaaaaes

NAINIC: .o et e e e e e et e e e e e e e aaaanaaes Date of blood sampling:
Date Of DIFtI: ..o
Gender: Female/Male

Race: Caucasian / Black / Asian / Indian/ Other:

Date Of QUESTIOMING: ...eovvieriiiriieiiieie ettt ettt sttt e bttt ebe e beesbeesaeesaae s

1. Medical history

Alcohol consumption YES /NO
If yes: daily /weekly/ monthly/ occasionally
Smoking: YES /NO
Ifyes:........... pocket
........... years

If no: .. earlier? YES/NO
Ifyes: ...... pocket

NO

2. Physical examination
Height: ............. cm
Body weight:............. kg
BMI: ................ kg/m2
Blood pressure:............. Hgmm
Heartrate:................... bpm
Blood sugar: .................. mmol/l
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3. Treatment

Oral antidiabetic treatment

NAME

Active
substance

Dose
(number
only)

Unit

(g/mg/IU) | (time/day)

Dosage

Oral/subcutan

Since
when?

Insulin treatment

NAME

Active substance

Total daily dose

Since when?

4. Blood sample - rutine laboratory examination

Glycaemic controll

Fasting plasma glucose (mmol/l)

Hemoglobin Alc (%)

Plasma insulin (pmol/1??)- only in OAD treated patients

Inflammatory markers

CRP (mg/l)

Erythrocyte sedimentation rate (mm/h)

Blood

White blood cell count (G/1)

Neurophils (%)

Red blood cell count (T/1)

Hemoglobin (g/1)

Hematokrit (%)

MCV (f1)

Platelet count (G/1)

TIons

Sodium (mmol/l)

Potassium (mmol/l)
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Renal function

Urea nitrogen (mmol/l)

Creatinine (umol/l)

eGFR (ml/min/m2)

Liver functions

Total bilirubin (umol/l)

Aspartate aminotransferase (ASAT/GOT — U/])
Alanine aminotransferase (ALAT/GPT — U/l)
Alkaline phosphatase (ALP — U/I)
Lactate dehydrogenase (LDH — U/l)
Gamma glutamyl transferase (GGT — U/l)
Prothrombin (%)

INR

Total protein (g/1)

Albumin (g/)

Lipids

Total cholesterol (mmol/l)

Low-density lipoprotein (LDL — mmol/l)
High-density lipoprotein (HDL — mmol/I)
Trigliceride (mmol/l)

TSH (mU/1)

Iron status

Iron (umol/l)

Transferrin (g/1)

Transferrin saturation (%)

Ferritin (ug/l)

Thrombocyte aggregation....????

5. Spot urine analysis
Albumin/creatinine ratio (ACR, mg/g): ........c.ccvvvinnnn.n.

Fractional extcertion of amino acids

6. Oxidative stress markers — blood sample

Ortho-thyrozine level
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Meta-thyrozine level

Para-thyrozine level

7. Heat shock proteins — blood sample

Yes no

8. Cardiovascular measurements

24 h ambulatory blood pressure monitor

Mean systolic blood pressure (Hgmm)

Mean diastolic blood pressure (Hgmm)

Diurnal index (%)
- Dipper (10-20%) YES NO
- Non-dipper (<10%) YES NO
- Extreme dipper (>20%) YES NO
- Inversed diurnality YES NO

Percent time elevation index (or hypertensive
time index, %)

Pulse pressure (Hgmm)

Arterial pulse wave velocity: ......coevveennnns

Overnight pulzoxymeter — apnoe-hypopnoe index (AHD): ...............
- AIH>5: YES NO

9. Examinations for neuropathy

Neurometer
Left Nervus Right | Normal Left | Nervus Right | Normal
medianus range peroneus range
(Hz) (Hz)

2000 Hz 120-289 2000 Hz 187-516
Abnormal: 1
Normal: 0

250 Hz 22-180 250 Hz 44-190
Abnormal: 1
Normal: 0

4
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5Hz 16-100 SHz 18-170

Abnormal: 1
Normal: 0

128-Hz tuning fork

Right radius: Left radius:
Abnormal: 1, Normal: 0
Right hallux: Left hallux:

Abnormal: 1, Normal: 0

Symptoms of neuropathy

Score Abnormal: 1
Normal: 0
DN4 Questionnaire
Neuropathy Total
Symptom Score-6
Neurotest: PINK MIXED BLUE
0 1 1
10. Adverse events: YES/NO
During the Immedietly after the Within 24 hours
intervention intervention (< 10 min)
Severe blood pressure
decrease (hypotension)
Dizzyness
Syncope
Hypotension:............ Hgmm ------- Heart rate: .............. /min
Dizziness (last): ................. min
Syncope (last):.........cceeueen min
5
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