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September 12, 2025

Dear Mobility Fund Board,

This letter acknowledges that I have agreed to host Dr. Marhefkova for a 6-month rescarch visit to my rescarch
program at the Division of Sleep and Circadian Disorders, Dep of Medicine and Neurology, Brigham and
Women's Hospital, and Harvard Medical School. The proposed dates of the h visit are September 29, 2025
to March 28, 2026. During this time, Dr. Marhefkova's visit will be focused on clinical research in the field of
circadian misalignment, meal timing and the impact of circadian factors on the health of population.

Please do not hesitate to reach out with any questions.

Sincerely,

Frank A.J.L. Scheer, Ph.D.
Professor of Medicine, Harvard Medical School
Director, Medical Chronobiology Program, Brigham & Women's Hospital

Division of Sleep and Circadian Disorders, Brigham and Women's Hospital
221 Longwood Avenue, Boston, MA 02115

of: 617 732 7014, Fax: 617 732 7337 —
Tel: 61 014, Fax: 617 732 733 PARTNERS.




Hypotézy a cile dizertacni prace

1. U DMI1T souvisi neoptimalni spanek s horsi kontrolou glykémie a
zvysenym vyskytem cévnich komplikaci. Pozdni chronotypy jsou
spojeny s horsim lipidovym profilem, horsi kontrolou glykémie a

vetsSim poctem vaskularnich komplikaci.




Hypotézy a cile prace

2. Integrace sledovani spanku s CGM daty podpofi strategie [éCby
pacientd s DM1T.




Hypotézy a cile prace

3. Skrining subklinické aterosklerézy pomoci neinvazivnich vysetreni
(detekce aterosklerotickych platd v karotidach, koronarni pocitacova
tomografie a stanoveni kalciového skére) ma u asymptomatickych

pacientl s déletrvajicim DM1T klinicky vyznam pro ¢asné odhaleni
vysoce rizikovych pacientu.







HbA1C vs. SDweek

Correlation between HbA1C and average weekly sleep duration (Pearson)
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Marhefkovd, Dubsky et al., EASD, 2023



IIﬂE Sleep habits and their impact on CGM parameters in patients

with TIDM
N. Marhefkova'? M. Kahle?, R. Roland®, M. Pazdernik®, P. Wohlfahrt®, P. Novodvorsky', A. Sumova®, M. Haluzik'2, M. Dubsky'?
'Diabetes Centre, Institute for Clinical and Experimental Medicine IKEM, Prague, Czech Republic, 2First Faculty of Medicine Charles

University, *Department of Statistics, IKEM, “Department of Technology, IKEM, *Cardiac Centre, IKEM, SLaboratory of Biological Rhythms, Institute of
Physiology, the Czech Academy of Sciences, Prague, Czech Republic
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REM [h]

REM vs. HbA1C
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Studie CORDIA

Vztah spankovych parametrt a kompenzace DM1T

e 179 pacientt (79 Zen)

 vék: 30-65 let

« ® 14denni monitoring spanku ( Apple Watch)

* + .~ CGM (TIR » TAR1/2 » TBR ¢ glukdzova variabilita ® GRI)



HOW IS SLEEP QUALITY
CONNECTED TO T1DM CONTROL?

SCREENING SLEEP TRACKING OUTCOMES

. o ,i. e ’4" FOR 14 DAYS CGM and MCTQ+ SLEEP
'n‘ F * o DATA ANALYSIS

Patients with T1DM

N= 177
REM
O —
Ilt‘- ( -) TAR>13.9 mmalL; GRI;

MCTQ chronotype and
sleep report assessment

v
\/ ,‘ "J -* GRI '
“ CVDRISK |
' assessment Q

Lp(a),CAC score, carotid plaques %

TAR (>13,9 mmol/L), high GRI and
CAC score negatively correlates with

Marhefkovd, et al., IDF, Bangkok, 2025




GLYCEMIA »
RISK INDEX .

CGM data sensor
& transmitter : 40

Zone A (0-20)
0 Zone B (21-40)
O Zone C(41-60)
@ Zone D (61-80)
Zone E(81-100)

30

CGM data receiver & display
with insulin delivery system

30

[ GRI = (3.0 x M + (2.4 x LOW) + (1 .6 x migm + (0.8 X High) ] Developed by Dr. David C. Klonoff and colleagues at the Diabetes Technology Society.

(Available at Diabetes Technology Society)




REM Sleep (minutes)

4 REM sleep €= T glycemic risk
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Nizsi zastoupeni REM spanku bylo asociovdno s vyssi expozici vyznamné
hyperglykemie a vyssim celkovym glykemickym rizikem.
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Marhefkovd N, Sladek M, Klusacek J, Réschova M, Kahle M, Roland R, Pazdernik M, Wohlfahrt P, Novodvorsky P, Haluzik M, Sumova A, Dubsky M.
Effects of type 1 diabetes on sleep duration and timing - a comparison within the general population. Sleep Med. 2025 Dec; 136:106868.
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Alena Sumova “’, Michal Dubsky *”""

2 Diabetes Centre, Institute for Clinical and Experimental Medicine, Prague, Czech Republic

® First Faculty of Medicine, Charles University, Prague, Czech Republic

¢ Laboratory of Biological Rhythms, Institute of Physiology, The Czech Academy of Sciences, Prague, Czech Republic
d Institute of Sociology, The Czech Academy of Sciences, Prague, Czech Republic

€ Department of Statistics, Institute for Clinical and Experimental Medicine, Prague, Czech Republic

¥ Cardiac Centre, Institute for Clinical and Experimental Medicine, Prague, Czech Republic



Metodika a hlavni vysledky \/

879 DM1T

pacienti vs.

1757 zdravi
(CZ populace)

MCTQ data
analyza

<

Pacienti s DM1 méli pozdé;jsi chronotyp nez
kontrolni populace (MSFsc = 3,47 + 1,14 h vs.
3,12+ 0,98 h).

Primeérny socialni jet lag (SJL) byl u pacientt s
DML1T o0 0,26 h vyssi nez u kontrolni populace. V

kohorté pacientii s DM1 byl vyssi SIL pozitivné
asociovan s vyssim GRI (r=0,12; p = 0,0029).

Celkoveé vykazovali pacienti s DM1 pfiznivéjsi
metabolické parametry nez nediabeticka
kontrolni populace.



Sleep midpoint
(MSFsc)

Presny casovy stred obdobi spanku.
Je definovan jako ¢as nachazejici se presné v poloviné meazi
usnutim a probuzenim.

Vypocet:
Stred spanku = ¢as usnuti + % délky spanku

Priklad:
Pokud ¢lovék spi od 22:00 do 6:00, délka spanku je 8 hodin a
stred spanku pfipada na 2:00 rano.

Proc je dullezity?

* Chronotyp: Casnéjsi stfed spanku je typicky pro ranngjsi
chronotyp, pozdé;si pro vecernéjsi chronotyp.

* Cirkadianni rytmus: Stred spanku je praktickym ukazatelem
casovani spanku vzhledem k biologickym hodinam.

* Socialni jet lag: Rozdil mezi stfedem spanku v pracovnich a
volnych dnech.
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Kardiovaskularni riziko u DM1T

* 93 pacientl (prdmérny vék 56 let)
* Primérné trvani diagnozy DM1T: 29 let
* Medidn HbA1C: 52 mmol/mol (6,9%)

* 4 groups according to CVD risk:
1) LOW-RISK GROUP (CAC 0; LDL-C <2,6 MMOL/L or <100 mg/dlI
(CAC 1-99; LDL-C <2,6 MMOL/L or <100mg/dI

(CAC 100-399; LDL-C <1,8 MMOL/L or <70mg/dlI
4) VERY HIGH-RISK (CAC >400; LDL-C <1,4 MMOL/L or <55mg/dli



Cardiovascular risk stratification based on calcium score and revision
of hypolipidemic therapy in type 1 diabetes

Natalia Marhefkova, Robert Roland, Michal Pazdernik, Peter Wohlfahrt, Martin Haluzik, Michal Dubsky

Introduction Methodology and design Aims

Calcium scoring (CaC) by CT * 93 patients (mean age 56 years) To assess the risk of CVD based on CaC as a
tomography is the gold * mean duration of TLDM: 29 years potential indicator in TIDM ASYMPTOMATIC
standard method of * median of HbA1C: 52 mmol/mol (6,9%) PATIENTS
assessing subclinical 4 groups according to CVD risk:

atherosclerosis, allowing risk 1) LOW-RISK GROUP (CAC 0; LDL-C <2,6 MMOL/L

stratification of patients and
providing information to
assess the benefit of
initiating or intensifying lipid-
lowering therapy.

DmDuration CaScore HbAlc Chol HDL LDL

Lpa
75
50
25
Results °0 100 0
RISK : Conclusion ‘Q
Number of patients| §Q 23 9 11
% We found a surprisingly high number of very high-
risk TIDM asymptomatic patients who fail to reach
_ [}
IMean LDL-C 2.45 2.37 2.30 2.38 2.41 5 the target value of LDL-C (91%). '
(mmol/1) %* The cause may be the younger age of our patients
who refuse statin treatment because they are afraid
of potential side effects.
|Reached the target 60% 65% 22% 9% Supported by the project CarDia (Programme EXCELES,
value of LDL-C Project No. LX22NP0O5104) - Funded by the European Union
- Next Generation EU.




Vysledky \/

Podil pacientl dosahujicich cilové hodnoty LDL-C odpovidajici jejich kategorii KV rizika dle CAC

skore:
* nizkeé riziko: 60 %
 stredni riziko: 65 %
e vysoké riziko: 22 %
* velmi vysoké riziko*: POUZE 9 %

* 91 % pacienti s velmi vysokym KV rizikem NEDOSAHOVALO cilové hodnoty LDL-C.
*velmi vysokeé riziko = >10% 10leté riziko fatdIni kardiovaskuldrni prihody

* Prekvapivé vysoky podil asymptomatickych pacientlis DM1T (n=11) byl klasifikovan jako
velmi vysoce rizikovy, a to zejména v mladsich vékovych skupinach.

Moiné vysvétleni: mladsi veék pacient( a nizsi adherence k hypolipidemické lé¢bé, mimo jiné v
dusledku obav z nezadoucich ucinku statinu.



Vyzkumna cinnost béhem staze
Brigham and Women’s Hospital / Harvard Medical School

* Zapojeni do probihajicich vyzkumnych projekt( v oblasti spankové a cirkadianni
mediciny

» Spoluprace na zpracovani, kontrole a analyze vyzkumnych dat
* Prace se spankovymi daty a polysomnografickymi/EEG zaznamy
« Ucast na pravidelnych research meetings a journal/clinical trial seminars

* Propojeni laboratornich metod s tématem vlastni PhD prace zamérené na
spanek, metabolismus a kardiovaskularni riziko

* Povinné odborné seminare zameérené na metodologii klinického vyzkumu a
aktualni témata sleep & circadian medicine

* Navazani spoluprace s dalSimi zahrani¢nimi vyzkumnymi pracovisti
* Sepsani spolecného ¢lanku se zaméreném na vitamin D a kardiovaskularni riziko
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Podékovani
Dékuji Ceské lékarské komore — OS CLK Praha 4 za poskytnuti

financni podpory mé vyzkumné staze na Brigham and Women’s
Hospital, Harvard Medical School v Bostonu.




