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Weight reduction and the impact on apnea-hypopnea index: A
systematic meta-analysis
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N=27 studier
N=32 behandlingsarmar
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Nationellt vardprogram
for behandling av
obstruktiv somnapné hos
vuxna

Nationellt programomrade for lung- och allergisjukdomar

Publicerad 2021

Aktiv viktreduktion

- Livsstil/fysisk aktivitet
- LCD/VLCD

- Gastric Bypass

- Lakemedel

Behandlingsval

Apnébettskena

Svalgkirurgi
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OSA endotyper - Effekter av viktnedgang

Cause of sleep apnea:

Ineffective upper airway
Muscles during sleep

Impaired anatomy

Minskad funktionell residualkapacitet

Low arousal threshold
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GLP-1 agonister eller kombinerade GLP-1

och GIP agonister och OSA beahandling

Alla GLP-1 analoger har
en indikation for
behandling vid BMI = 27
kg/m?och OSA som
samsjuklighet

Tirzapetide - forsta
lakemedel med
Indikation for
behandling av OSA |

USA




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tirzepatide for the Treatment of Obstructive
Sleep Apnea and Obesity

Atul Malhotra, M.D., Ronald R. Grunstein, M.D., Ph.D., Ingo Fietze, M.D.,

Tz=GLP-1 och GIP agonist

2 studier, OSA med (N=235) och utan CPAP (N=234)

Aktiv viktminskningsprogram, en gang i manaden, 12 man
Fysisk aktivitetsprogram under hela studien

Uttalad OSA vid baslinje (AHI 51.5 n/h)

A Change in Apnea—Hypopnea Index in Trial 1 (efficacy estimand)
Overall mean apnea—hypopnea index at baseline, 51.5 events [hr
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3
1

-259 -25.3
Tirzepatide -27.4

-304

—35]

_40 T T T

0 20 52 Treatment-
Regimen

Weeks Estimand

B Change in Apnea—Hypopnea Index in Trial 2 (efficacy estimand)
Overall mean apnea—hypopnea index at baseline, 51.5 eventsfhr

= Placebo
< 54 6.0 *—5_5
H
g -10- -
2
2 -15+
T 204
L]
@
E -254
‘g . . 29.3
s ~304 Tirzepatide -30.4 "
5 35
]
40 T T T
0 20 52 Treatment-
Regimen
Weeks Estimand

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline.*

Characteristic Trial 1 Trial 2
Tirzepatide Placebo Total Tirzepatide Placebo Total
(N=114) (N=120) (N=234) (N=120) (N=115) (N=235)
Age —yr 47.3x11.0 48.4x11.9 47.9x11.5 50.8+10.7 52.7+11.3 51.7+11.0
<50yr 63 (55.3) 62 (51.7) 125 (53.4) 54 (45.0) 45 (39.1) 99 (42.1)
=50 yr 51 (44.7) 58 (48.3) 109 (46.6) 66 (55.0) 70 (60.9) 136 (57.9)
Female sex — no. (%) 36 (31.6) 41 (34.2) 77 (32.9) 33 (27.5) 32 (27.8) 65 (27.7)
Race or ethnic group — no. (%)
American Indian or Alaska Native 9(7.9) 9 (7.5) 18 (7.7) 10 (8.3) 9(7.9) 19 (8.1)
Asian 23 (20.2) 24 (20.0) 47 (20.1) 17 (14.2) 16 (14.0) 33 (14.1)
Black or African American 6(5.3) 7(5.8) 13 (5.6) 8 (6.7) 3(28) 11 (4.7)
White 74 (64.9) 80 (66.7) 154 (65.8) 85 (70.8) 86 (75.4) 171 (73.1)
Multiple 2(L.8) 0 2 (0.9) — — —
Hispanic or Latino 51 (44.7) 47 (39.2) 98 (41.9) 38 (31.7) 38 (33.0) 76 (32.3)
Body weight — kg 116.7+24.6  112.8:22.6 114.7£23.7  115.8+21.5 115.1£22.7 115.5+22.0
Body-mass index
Mean value 39.7£7.3 38.6£6.7 39.1£7.0 38.616.1 38.7+6.0 38.7£6.0
Distribution — no. (%)
<35 33 (28.9) 44 (36.7) 77 (32.9) 3(27.7) 33 (28.9) 66 (28.3)

C Change in Body Weight in Trial 1 (efficacy estimand)
Overall mean body wmghl at baseline, 114.7 kg
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Tirzepatide for sleep-disordered breathing in SURMOUNT-OSA: Time Reduktion av AHI i relation till viktreduktion
course and association with body weight
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The Potential Role of Glucagon-Like Peptide-1 (GLP-1) Receptor

Agonists and Glucose-Dependent Insulinotropic Polypeptide (GIP)
Receptor Agonists in Obstructive Sleep Apnea and Obesity

Charlotte C. Ellberg' - Hannah Schwartz? - Annika Witt? - Karen C. McCowen* - Ana Lucia Fuentes’ - Atul Malhotra®

Table 2 Table outlining current strategies for OSA management

Current Pulm Reports 2025

Treatment Mechanism of action Effect on OSA Considerations
CPAP Positive airway pressure to maintain ~ Improves AHI, reduces daytime Requires compliance, may not
Apnébettskenor patent airways sleepiness address underlying obesity or

tirzepatide)

Bariatric surgery

Gastric Bypass

AR

GLP-1 receptor agonists

GLP1/ GIP agonist (1.e.

_ Phentermine/topiramate

Behavioral weight loss strategies

Appetite suppression, insulin sensitiv-
ity, weight loss

Dual GLP-1/GIP for weight loss and
improved insulin sensitivity

Appetite suppression

Calorie deficits leading to fat loss 1n
neck area

Reduction of stomach size to induce
weight loss; some procedures malab-
sorptive in nature

Reduces AHI through weight loss
and possibly airway function

Emerging evidence suggests
improvement in OSA severity

Some improvement

Reduction in OSA severity with
sufficient weight loss

Long-term reduction in OSA sever-
ity 1n obese patients

hard cardiovascular outcomes

High cost, requires self injec-
tion, gastrointestinal side
effects

High cost

Requires self injection, risk of
gastrointestinal side effects
Not FDA approved for sleep
apnea; modest effects’’
Requires lifestyle
commitment

High cost, surgical risks and
recovery from surgery, patient
hesitancy




Terapilandskap for OSA idag — SESAR

Andelen OSA patienter med BMI =30 Andelen vilfungerande CPAP behandling vid uppfoljning
med terapiforslaget viktreduktion

NOI’I‘kﬁpil‘lg 10 Andel patienter med diagnos OSA som har en valfungerande PAP-behandling (> 4h per natt)
Linképing, ONH-Kliniken, Sémn 40 80.0% |
Hudiksvall 40
Gévie 40
Umea/Skellsftea I 1 77.5%- i

i HOLliStisK, patientorienterad behandling av somnapne vid obesitas {
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En rad oppna
fragor

Verkningsmekanismer — endast
via viktreduktion?

GLP-1/GIP agonister istallet for
CPAP?

Troligtvis tillsammans!

Langtidseffekter?

Kostnader for samhallet vid
subvention, daremot ojamlikhet
i varden vid avsaknad av
subvention

Vad hander efter utsattning av
behandlingen?

Non-responder av
viktreducerande terapi

Non-responder gallande OSA
trots viktreduktion

Reducerad muskelmassa
genom behandling - vad
hander med de Ovre
andningsvagar efter
utsattning av behandlingen?



Sammanfattning

* OSA och overvikt/obesitas
—en farligt och mycket
negativ kombination

* Orsakssamband
* Mer hypoxi

* Mersymtom

* Merinflammation

* Mer kardiometabol
samsjuklighet

« Okad mortalitet

* Tyvarr okar OSA-Obesitas
kombination i samhallet

Lakemedelsbaserad viktreduktion:
Ny metod i verktygslddan som kan
anvandas utanfor specialistvarden

Fler kliniska studier behovs, ffa
gallande langtidseffekter och
tolerabilitet/sakerhet

Nya vardmodeller behover
utvecklas:

Nytt samspel mellan primarvarden
och sbmnmottagningar?

OSA ar ett folksjukdom och behover
initiala vardprocesserinom
primarvarden

Med CPAP blaser vi bort hostloven, men inte obesitas!!!









Without obesity With obesity

((N=14237) ((N=21368) D

AHI
N (%) 14237 ( 40%) 21368 ( 60%)
Mean (95% Cli) 24.5—23.95} 39.55—43.?3}
AHI category|
mild 4652 (32.7%) 3393 (15.9%)
moderate 4702 (33.0%) 5084 (23.8%)

severe 4583 134.3% 12891 (60.3%)

Europeisk registerstudie: ESADA

i . . Data on file, Nov 2025
32 somncentrari 15 lander




OBESITASKIRURGI

Positiva effekter

* Ger en storre och mer varaktig viktnedgang.

* Minskad risk for hjart-karlsjukdomar och vissa typer av cancer.

* Kan minska behov av medicinering och forbattra den metabola kontrollen vid typ 2 diabetes.

* Kan forbattra hogt blodtryck, hoga blodfetter, somnapné, sura uppstétningar, artros och steatos.

* Ger en betydligt forbattrad livskvalitet.

Komplikationer och risker

* Risk for komplikationer med blodning, lackage, trombos, lungemboli och infektioner direkt efter operationen.

* Senare komplikationer inklusive buksmartor, ileus, intern brackbildning och anemi kan férekomma.

* Innebar en livslang risk for brister,sarskilt jarn, kalcium, vitamin D och B12.

Behov av uppféljning

* Nodvandigt med livslang uppfoljning, livsstilsforandring, regelbundet intag av kosttillskott och regelbunden
blodprovstagning for kontroll av vitaminer och mineraler.




Kort repetition -
vad ar obstruktivsomnapne?

Risk faktorer Symtom

nasal
airflow - Overvikt - Nattliga symtom
_thorax - Snarkning

’M""MM—”“”“”“"“M"‘W abdomer - Anatomi - Andningsuppehall

%Sa0, - ovre andningsvagar - Orolig somn/insomni
s - benstrukturer - Nattsvettning
r\f 8°] - Nykturi
without therapy s - Kvinnlig kén - Huvudvark
- Alder - Torrmun
8p - Genetik
iy - Beteende - Dagsymtom
:zg] - Somnbrist - lIcke utvilande somn
50 - Alkohol - Dagsomnighet
° - Lakemedel - Kognitiv storning
- Samsjuklighet
Somn-inducerad obstruktion o - Hypertoni
i de 6vre luftvagar "AHI-Somnmedicin”~ svarighetsgrad av OSA: - Diabetes mellitus

AHI 5-15/h mild, 15-<30 moderat, = 30/h uttalad - Hyperlipdemi



OSA och obesitas - patofysiologin

Javahen et al. Page 27

Biological Pathways Mediating Cardiovascular Consequences of Sleep Apnea

Organ dysfunction

Endothelial dysfunction

T Right ventricular afterload

T Blood pressure
Arrhythmias

Myocyte toxicity
T Heart rate

Cycles of
obstructive

- RS
- p—

sleep apnea
and recovery

Right and left ventricular
afterload
Atrial arrhythmias

Aortic dilatation

Increased lung H,0

CENTRAL ILLUSTRATION. Pathophysiological Consequences of Sleep Apnea and Hypopnea
Pleural pressure (Ppl) is a surrogate of the pressure surrounding the heart and other vascular

structures. Reproduced from Javaheri et al.!

SOmnapné ar ett systemsjukdom
* Autonom aktivering
 HPA-axen aktiverad
* Pro-inflammatorisk

* |nsulinresistens

Obesitas okar hypoxin vid OSA

Javaheri, JACC, 2023



neregistret

>65% av alla OSA patienter har overvikt, >40% ar obesa

BMI uppdelat pa kdn, ar 2023

BMI

N=19 740
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OSA och obesitas - real world data fran SESAR




Biverkningar

Table 4. Adverse Events and Safety.*

drug or placebo

Adverse events occurring in =5% of participants
in any trial group

Diarrhea 30 (26.3) 15 (12.5) 26 (21.8)
MNausea 29 (25.4) 12 (10.0) 26 (21.8)
Vomiting 20 (17.5) 5(4.2) 11 (9.2)
Constipation 18 (15.8) 3 (2.5) 18 (15.1)
Eructation 9(7.9) 0 10 (3.4)
Gastroesophageal reflux disease 9 (7.9) 1 (0.8) 6 (5.0)
Injection-site reaction & (7.0) 1(0.8) 6 (5.0)
Abdominal pain 7 (6.1) 4(3.3) 5(4.2)
Upper respiratory tract infection 7 (6.1) 10 (8.3) 5(4.2)

Variable Trial 1
Tirzepatide Placebo Tirzepatide
N=114 N=120 N=119
number (percent)
=1 Adverse event while receiving tirzepatide or 91 (79.8) 92 (76.7) 99 (83.2)
placebo

Death 0 0 0
Serious adverse events 9(7.9) 7(5.8) 7(5.9)
Adverse events leading to discontinuation of trial 5 (4.4) 2 (1.7) 4 (3.4)

Placebo
N=114

83 (72.8)

0
12 (10.5)
8 (7.0)

10 (8.8)
6 (5.3)
1 (0.9)
5 (4.4)
1 (0.9)
0
0
2 (1.8)
8 (7.0)




PR measune

Patientrapporterade matt — symtom och HrQolL
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Continuous Positive Airway Pressure but Not GLP1-mediated Weight

Loss Improves Early Cardiovascular Disease in Obstructive Sleep Apnea
A Randomized Proof-of-Concept Study

Cliona O'Donnell’®, Shane Crilly*, Anne O’'Mahony’, Brian O’Riordan®, Mark Traynor', Rachael Gitau®,
Kenneth McDonald®*®, Mark Ledwidge®, Donal O’'Shea**, David J. Murphy®*, Jonathan D. Dodd®®, and Silke Ryan'-®

e

4 Week Visit: 12 Week Visit:
Total Liraglutide (n1=10)  CPAP (n=10)  Combination (n=10) om0 - Adverse vents
| Sereening | | Randomization | [ Study Start | gr:aﬁ;r::::crmm « Diet and Exercise review
Female 6 (20 2 (20) 1(10) 3 (30) | | -
Age, yr 50+7 50x9 51+8 50+5 24 Week Intervention
BMI, kg/m> 35.0 + 3. 35.0+3.1 36.0 +3.2 34.0+3.3 ek o Eiaian
Epwonh Sleepiness Scale score 9+5 8+6 T4 11=5 1
AHI 50+19 5320 50 =21 47+ 16
L Z o == i ST 06mg 12mg 1.8mg 2.4mg
Liraglutide e e i e Liraglutide 3.0mg OD -
Measurements Measurements
.e.’;éhropometrlu 06mg 12mg 18mg 2.4mg :géhwp-umeuics
24-hour ASPM —."'—-"—."—'I@ | 24.hour ABPM
EndoPAT | Combmatmn + EndoPAT
Blood Draw cmp = | Blood Draw
Liraglutide CPAP Combination U tud et — 18R.£0G PER.CT
ol
| CPAP I—v CPAP -
AHI, events/h Pre 54 + 21 48 + 20 48 + 17 | B
Post 42 16 33 55" 4.6 Weok Visit:
= Effects, Side effects
- Data review
- Pressure adjustments
T
Liraglutide CPAP Combination
Change in weight, kg —6.17 (—8.73 to —3.61)" 2.73 (—0.55 to 6.01) —3.67 (—6.91 to —0.43)"
Ghange in waist mrcumference cm —4.25 (— E to 0. SE} 0.75 { —B. ﬂ2 to 7.52) —6.25 (—8. 55 to 3 95]



Continuous Positive Airway Pressure but Not GLP1-mediated Weight

Loss Improves Early Cardiovascular Disease in Obstructive Sleep Apnea
A Randomized Proof-of-Concept Study

Cliona O'Donnell’®, Shane Crilly*, Anne O’'Mahony’, Brian O’Riordan®, Mark Traynor', Rachael Gitau®,
Kenneth McDonald®*®, Mark Ledwidge®, Donal O’'Shea**, David J. Murphy®*, Jonathan D. Dodd®®, and Silke Ryan'-®

A Whole Cohort 8 Statins Excluded
p = 0120
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Figure 3. (A and B) Change in vascular inflammation as measured by aortic wall TBR in the three treatment groups in (A) the whole cohort
(n=230) and (B) the cohort with patients using statin medications excluded (n=21). Data represent mean = SD. CPAP = continuous positive
airway pressure; TBR = target-to-background ratio.
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