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Intressekonflikter

FOorelasararvoden fran Sanofi Pasteur och Pfizer samt
konsultarvoden fran GSK



Influensa &r inte bara feber - den kan vara dodlig

® Perceived impact
Influenza is a simple respiratory infection
that can resolve within a week

muscle pain,

Fever, headache, ‘
cough...

MI

Stroke

Pneumonia
Aggravation of
underlying chronic
illnesses, Diabetes,
Asthma, COPD...
Death

e Hidden impact
True medical, economical, and societal
burden of influenza & complications




Influensa och hjartinfarkt

Feber

Hog puls

Kroppens energibehov |
Syresattning |

Blodtryck +
Karlsammandragning

Influensavirus-

infektion
-

Inflammationsamnen $
Instabila plack
Plackruptur

Okad proppbildning

v

Hjartinfarkt

Aderforkalkning ad

Adaptad from Barnes M, Heart. 2016;102:1953



Bakgrund: the Influenza Vaccination oo

after Myocardial Infarction study iami

* Under influensaepidemier dor fler av hjart-karlsjukdom 1)

* Observationsstudier tyder pa att influensavaccination minskar risken
for hjart-karlhdndelser 2

* Tre mindre randomiserade single-center-studier visade liknande
resultat som registerstudier 3->)

* Vi genomforde en placebokontrollerad randomiserad studie pa
patienter med hjartinfarkt )

1) Collins SD. Public Health Rep 1932;47:2159; 2) Kwong JC et al. N Engl ] Med 2018,378:345;
3) Phrommintikul A et al. Eur Heart J 2011,;32:1730; 4) Gurfinkel EP et al. Eur Heart J 2004,25:25;
5) Ciszewski A et al. Eur Heart J 2008,29:1350 6) Frobert O, Circulation. 2021; 144:1476



Inklusions- och exklusionskriterier

Viktigaste inklusionskriterierna
e STEMI eller NSTEMI, eller hogriskpatienter med stabil kranskarlssjukdom >75 ar
e Man och kvinnor 218 ar

Viktigaste exklusionskriterierna

* Influensavaccination under aktuell influensasasong

* Planerad influensavaccination under aktuell influensasasong
* Allergi mot influensavaccin

* Feber eller pagaende infektion

iami



Inkludering och randomisering

18 did not receive study treatment
4 transferred
11 withdrew consent
3 incorrectly randomized

6696 patients were screened

2571 were randomized

4125 patients were not enrolled

1439 already vaccinated or intending vaccination

1202 patients declined

> 580 patients not eligible
430 other medical reasons
326 logistical reasons

148 other

l

1290 assigned to vaccine

\ 4

1272 (98.6%) received vaccine

l

1281 assigned to placebo

3 transferred
——» 10 withdrew consent

3 other

v

1260 (98.4%) received placebo

21 did not receive study treatment

5 incorrectly randomized

Uppfoljning 12 manader.
Overlevnadsstatus kiand
for 99,5 %

iami



Utfallsmatt

Primart utfallsmatt

Sammansatt utfall av dod oavsett orsak, hjartinfarkt eller
stenttrombos inom 12 manader

Viktigaste sekundara utfallsmatten

1. DOod oavsett orsak
2. Kardiovaskular dod
3. Hjartinfarkt

4. Stenttrombos

Alla utfall bedémdes av en blindad expertkommitté

iami



8 lander, 30 centra, 2 571 patienter, 4 influensasasonger
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Utmaningar under studiens gang

e Langsam rekryteringt -
* Fler sjukhus och lander
 Bredare inklusionskriterier

e Studien avbrots i fortid den 7 april 2020 efter rekommendation
fran sakerhetskommittén pa grund av covid-19-pandemin,
efter att 2 571 patienter inkluderats (58 % av malet)

iami



Baslinjedata

Vaccine Placebo

(N=1272) (N=1260)
Age, yr 60.1 (x11.0) 59.6 (x11.4)
Male sex — no. (%) 1036 (81.4) 1034 (82.1)
ST-segment elevation MI — no. (%) 665/1239 (53.7) 683/1236 (55.3)

Non-ST-segment elevation MI — no. (%)
Stable coronary artery disease — no. (%)

568/1239 (45.8)
6/1239 (0.5)

551/1236 (44.6)
2/1236 (0.2)

Body-mass index, kg/m?

27.5 (£5.0)

27.4 (£5.1)

Diabetes — no. (%)

281/1253 (22.4)

247/1254 (19.7)

Smoking status — no. (%)

Never smoked

Former smoker

Current smoker
Hyperlipidemia — no. (%)
Hypertension — no. (%)
Previous MI — no. (%)
Previous PCI — no. (%)
Previous CABG — no. (%)
Killip class >2 — no. (%)

463/1232 (37.6)
332/1232 (26.9)
437/1232 (35.5)
427/1257 (34.0)
650/1251 (52.0)
191/1253 (15.2)
138/1257 (11.0)
28/1258 (2.2)
50/1157 (4.3)

461/1222 (37.7)
328/1222 (26.8)
433/1222 (35.4)
409/1249 (32.7)
595/1251 (47.6)
172/1249 (13.8)
129/1257 (10.3)
37/1257 (2.9)
45/1155 (3.9)

iami



|AMI-studiens huvudresultat

Primart utfallsmatt D6d oavsett orsak
(D6d oavsett orsak, hjartinfarkt eller stenttrombos)
109 10-
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Months since randomisation Months since randomisation
No. at risk No. at risk
Vaccine 1272 1241 1222 1207 1197 Vaccine 1272 1249 1241 1234 1227
Placebo 1260 1207 1189 1177 1164 Placebo 1260 1221 1210 1203 1194

v

Frébert O, Circulation. 2021; 144:1476 iIami



Sakerhet

* Ingen skillnad i allvarliga biverkningar mellan grupperna

* Reaktioner vid injektionsstallet var vanligare i influensavaccingruppen

iami



Kardiovaskular déd: metaanalys av IAMI och
tidigare randomiserade studier

nos. CV deaths/nos. Patients Hazard Ratio  Weight
Study Vaccine Placebo with 95% CI (%)
Phrommintikul et al 5221 12/218 = : 0.39[0.14, 1.10] 10.44
FLUVACS 9/145  26/147 - 0.34[0.17, 0.69] 22.09
FLUCAD 2/325  2/333 ' - »1.06[0.15, 7.53] 2.94
IAMI 34/1272  56/1260 —_— 0.59[0.39, 0.90] 64.54
Overall e 0.51 [ 0.36, 0.71]

Test of overall effect, p=0.0001 |

. 174  1/2 1 2 4
Test of heterogeneity, p=0.48 Favours vaccine Favours placebo

Hazard Ratio

Phrommintikul A et al. Eur Heart J 2011;32:1730
Gurfinkel EP et al. Eur Heart J 2004,25:25
Ciszewski A et al. Eur Heart J 2008,29:1350



| ett stbrre perspektiv

Risk
Reduction

20

15

All-Cause or Cardiovascular Mortality (%)

42%

27%

26%

16%

7%

24%

41%

iami

Michos, E.D., Udell, J.A.
Circulation 2021; 144:1485



Long term treatment after ACS

o ° o o o r Discharge on cardio- - Arrange OPD review to
':' b protective medications, o e manage comorbidities

) start lifestyle management H and discuss patient goals

- k and refer to cardiac rehab .

and preferences

Treatment goals

Vaccination
o &e
Influenza vaccination is recommended for all ACS 2023
Support health
patients.843’8457847 Westyle cholces
J

Recommendation for Immunization

. . . . Antithrombotic Systolic BP
Referenced studies that support recommendation are summarized in

therapy <130 mmHg
and diastolic
the BP <80 mmHg
(if tolerated)®
. . ) ) ) ) Lipid-lowering
1. In patients with ACS without a contraindication, th

annual influenza vaccination is recommended to

reduce the risk of death and MACE."™
Annual influenza LDL-C <|.4 mmol/L
inati (<55 mgldL)
Recommendation Strength of )
recommendat P;)mote dm
Vaccination against influenza and other respiratory pathogens persitence
In people with ACS, vaccinations for influenza and other respiratory pathogens are recommended. Ce ﬂ;ﬁm‘;‘gg HbAlc ‘:i?_gf“’"’“"'
\. S \, J \, J
- @Esc

Byrne, RA, Eur. Heart J. 2023; 44:3720
Rao, SV, Circulation. 2025; 151:e771
Brieger, D. Heart Lung Circ. 2025;34: 309



Vad ar mekanismen?

DoOd oavsett orsak

—— Placebo

B Tidig skillnad mellan éverlevnadskurvorna

No. at risk
Vaccine 1272 1249 1241 1234 1220 E =
Placebo 1260 1221 1210 1203 119

®

Frébert O, Circulation. 2021; 144:1476  1CIIMI



Ingen skillnad i influensaliknande sjukdom

Vaccine Placebo
(N=1272) (N=1260)

P-value

Acute respiratory ilinesses during last 12 months 76/1264 (6.0) 76/1254 (6.1) 0.960

®

Frobert O, Circulation. 2021; 144:1476 iq mi



Inte alla patienter med hjart-karlsjukdom
har samma nytta

STABLE UNSTABLE

\ 4

A A__A '\(l\’)\/:

\ 4




Influensavaccination hos personer >65 ar:
hdégdos vs standarddos, n=466 320

All-cause mortality

Treatment Control r'VE Weight
Study Yes No Yes No with 95% CI (%)
DANFLU-2 1,116 165,102 1,089 165,131 B -02481[ -.1137, .05701] 58.34
GALFLU 305 66,788 348 66,441 - L 1275[ -.01707, .2516] 41.66
Overall ——e N —— 04165 -.1196, .1797]

Heterogeneity: T = 0.01, I = 69.40%, H” = 3.27
Testof 6,=0;: Q(1)=3.27, p=0.07
Testof8=0:z=-0.54, p=0.59

-0.11 0.00 010 0.18 0.26
Random-effects REML model

Johansen ND, Lancet. 2025; 406: 2425



Neutrala studier vid hjartsvikt

Standarddos vs placebo Standarddos vs hogdos
JAMA | Original Investigation
Influenza vaccine to reduce adverse vascular events in Effect of High-Dose Trivalent vs Standard-Dose Quadrivalent Influenza
patients with heart failure: a multinational randomised Vaccine on Mortality or Cardiopulmonary Hospitalization in Patients

With High-risk Cardiovascular Disease

double-blind, placebo-controlled trial A Randomized Clinical Trial

Mark Loeb, Ambuj Roy, Hisham Dokainish, Antonio Dans, Lia M Palileo-Villanueva, Kamilu Karaye, Jun Zhu, Yan Liang, Fastone Goma, Orly Vardeny, PharmD, MS; KyungMann Kim, PhD; Jacob A. Udell, MD, MPH; Jacob Joseph, MD; Akshay S. Desai, MD, MPH; Michael E. Farkouh, MD, MSc;

A. Brimary ¢ . - . Figure 2. Survival Curves for All-Cause Mortality or Cardiopulmonary
. Primary Composite 1: CV death, non-fatal myocardial infarction, o . .
or non-atal stroke Hospitalizations in a Study of the Effect of High-Dose vs Standard-Dose
Influenza Vaccine on Patients With High-risk Cardiovascular Disease

0.35— —Influenza Vaccine 0.301
—— Placebo

0.30 — N=5129
0.25 — P=0.30

0.20 —

High dose

Standard dose P — 0'21

0.254
0.20
0.154

0.15 — 0.10 .

Probability of all-cause death or
cardiopulmonary hospitalization

Cumulative Hazard

0.10 — 0.054 dd
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No. of participant-seasons
High dose 3577 3264 2986 2711 2143 152
Months Standard dose 3577 3283 3005 2750 2173 156
No. at risk

Infl. Vacc. 2560 2320 2112 1791 1551 490 98 Loeb M. Lancet Glob Health. 2022; 10:e1835
Placebo 2569 2338 2099 1774 1547 489 115 Vardeny, O. JAMA. 2021, 325:39



Neutrala studier vid hjartsvikt

Standarddos vs placebo Standarddos vs hogdos

JAMA | Original Investigation
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patients Wi onal randomised, Vaccine on Mortality or Cardiopulmonary Hospitalization in Patients
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Influensavaccination efter sjukhusvard fér hjartsvikt

Influenza vaccination to improve outcomes for patients with
acute heart failure (PANDA 11): a multiregional, seasonal,
hospital-based, cluster-randomised, controlled trial in China

Craig S Anderson*, Chang Hua*, Zhiyan Wang*, ChiWang*, Chao Jiang*, Rong Liu, Rong Han, Qiang Li, Sana Shan, Laurent Billot,
C Raina Macintyre, Anushka Patel, Hongjia Zhangt, Changsheng Mat, Jianzeng Dongt, Xin Dut

Figure S3. Kaplan-Meier curves of primary outcome
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Risken avgor nyttan av influensavaccination

Healthy Individuals

V

Discomfort
Absenteeism {

MODEST

Frébert, O. JACC. 2025; 86: 2648



Ar influensavaccin ett mirakellikemedel?

Protection against influenza Non-specific protection against
infection other respiratory infections
‘ / Influenza 3
) 4 agiile, virus @?ﬁ;
wff "" =

AN

|
P

Influenza
l vaccination

Pleiotropic effects
unrelated to infections

Type 1 diabetes Cardiovascular
disease
wET Alzheimer's
disease
e 2
Cancer

Frobert, O. Atherosclerosis. 2025 Jun 13:120405
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Svenska registerdata

All-cause mortality
HR 0.54 (95% C1 0.31-0.96), p=0.037
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Survival time (Days)
Nr. at risk:
Not vaccinated: 728 (20) 708 (6) 688 (5) 560 (2) 528
In-hospital vaccination: 728 (8) 720 (5) 694 (3) 553 (2) 518
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(2023/2024: 121 %)
(2022/2023:13.5 %)
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Hinder f6r 6kad vaccination efter hjartinfarkt

 Svart att overtyga kollegor om att ett valkant och billigt vaccin
kan ha sa stor effekt hos patienter med hjart-karlsjukdom

» Kardiologer, liksom de flesta kliniker, féredrar tydliga riktlinjer
som galler oavsett sasong

* Begransad kommersiell marknadsforing



Slutsatser

Influensa okar risken for:
e Hjartinfarkt, hjartsvikt och stroke

Influensavaccination dr MYCKET sdker och minskar risken for:
e Dod, nar vaccinet ges i akutskedet efter hjartinfarkt eller hjartsvikt
* Kardiovaskulara handelser hos riskpatienter

Aterstdende frégor:

* Finns en effekt daven utanfor influensasasongen efter hjartinfarkt?

* BOr patienter revaccineras efter en hjartinfarkt?

* Ar influensavaccin en immunmodulerande behandling vid hjart-karlsjukdom?

m @FrobertOle




VACCIN vs PLACEBO
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