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• Setting the scene

• Before the arrest

• During resuscitation

• Post-ROSC

• Outcomes

• Closing the gap
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• 430-460K cardiac arrests in the US 
annually

• most occur at home (70%)

• about 18% occur in public **

• 12% in nursing homes/care facilities



SETTING THE SCENE
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• 24 hr survival: 29% → 30-day survival: 
16%

• What improves outcomes following cardiac 
arrest?

– CPR, defibrillation, TTM, immediate 
angiography with PCI

• Bystander CPR: doubles or triples chances 
of survival

– Initiated in only 40-42% of cases

– Higher chance of survival if witnessed (15-
16%) vs unwitnessed (4%)

• 18% if witnessed by EMS



SETTING THE SCENE
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• Timely, successful defib: 90% chance of gross survival

• Every minute delay in defibrillation → survival chance drops by 10%



6https://racecarstrial.org/statistics-2



ALMOST 20 YEARS OF DATA
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• 2025: retrospective study of European OHCA pts 2014-2023 (1128 pts) 

• 2024: retrospective cohort study of 3400 Dutch pts with OHCA 2005-2017

• 2022: retrospective analysis of prospective registry, 900 pts with OHCA

• 2020: review of 2 randomized trials with 4000+ OHCA

• 2020: meta analysis of 1.2 million OHCA pts (33 studies)

• 2016: retrospective analysis of all CA pts using NIS from 2003-2012 (1.4 
million)

• 2010: review of 67 studies from Europe, North America, Asia, Australia 
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• Estrogen: natural shield

–Pre-menopause estradiol vs post-menopause estrone: act via 

different receptors, different outcomes

• The substrate differs

–Fibrosis and ion-channel genes in women → hypertrophy, non-

arrhythmic

–Inflammatory/cytokine pathways in men → chronic CAD

THE GENDER GAP: BEFORE THE ARREST
PATHOPHYSIOLOGY MATTERS
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• Men’s and women’s hearts fail for different reasons

Arrhythmias in Women. Clin Cardiol. March 1, 2012.

https://doi.org/10.1002/clc.21975


10Cardiovasc Med. 2023, 26 (3), 88; https://www.mdpi.com/1664-204X/26/3/88



THE GENDER GAP: PUTTING IT TOGETHER

FEMALES

•Older (70)

•More likely to be unwitnessed

•Not in public: more common in 
women vs men

•More often non-cardiac 
etiology

•More often non-shockable 
rhythm

MALES
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•Younger (65) 

•More likely to be witnessed

•Out of hospital: more common 
in men

•More often ischemic

•More often p/w shockable 
rhythm (VF/VT vs 
PEA/asystole)



THE GENDER GAP: DURING RESUSCITATION
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• 67.9% vs 72.7%

– Women vs men who get bystander CPR in Dutch population 

(2019)

• 39% vs 45%

– Women vs men who get bystander CPR in public locations in 

the USA (2022 AHA)

• Why:

– Failure to recognize CA

– Concern about inappropriate touching

– Reluctance to expose chest

– Uncertainty or lack of knowledge about where to place AED 

pads



PUBLIC AED ACCESS/USE
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• Public access AED use: 3.2% 

(men) vs 1.5% (women)

– Among reproductive age patients: 

7.0% vs 3.8%
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THE GENDER GAP: POST-ROSC
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• INTCAR: study by May, Skinner, et al.

– Patients resuscitated from OHCA from 7 centers, 2006-2017

– 966 patients: 29% women, 71% men

• Women: 

– less likely to have prior CAD, less likely to have STEMI 

• Without STEMI: women compared to men were less likely to even get angiography 

(51% vs 61%), have culprit identified (29% vs 45%), undergo 

revascularization (44% vs 52%).

https://www.ahajournals.org/doi/10.1161/JAHA.119.015629
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ALL cardiac arrests

VT/VF arrests

PEA/asystole 

arrests
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US/CANADA 2020
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KOREA 2021



OUTCOMES
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• INCIDENCE of OHCA: M > F

• Witnessed: M

• Shockable rhythm: M (p<0.001)

• More likely to have non-ischemic etiology (SCAD, Takotsubo, PE): F

• More likely to get CPR: M (p<0.001)

• More likely to undergo TTM: M (p<0.001)

• More likely to coronary angiography: M (p<0.001)

• More likely to be made DNR (and earlier): F

• More likely to have good neurological outcome: pre-menopausal F > M > post-

menopausal F
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Resuscitation. 25 Sept 2026.

https://doi.org/10.1016/j.resuscitation.2026.111336



TL;DR
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• Cardiac arrest survival: poor

• Rates of CPR: low

• Women and men present differently 

• Women: less likely to get CPR, angiography, revascularization, or MCS

• Survival better in men (lower risk of death or poor neurological outcome)

– Varies by subgroup → pre- vs post-menopausal women

• Some due to biological differences

• Some due to medical treatment or lack thereof



THE GENDER GAP: HOW DO WE CLOSE IT?
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• Pre-hospital gap:

– Will you hurt a woman by performing CPR? 

• No, if she needs CPR, she is already dead, and it is really possible that you can cause further harm.

– Do breasts get in the way of CPR?

• No, you are still using the sternum as you would with men

– Use female mannequins in BLS/ACLS training

– Teach chest exposure, bra removal, pad placement

– Strengthen recognition – public and dispatcher



THE GENDER GAP: HOW DO WE CLOSE IT?
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• Post-arrest:

– Use protocolized post-arrest pathways

• Hemodynamic monitoring

• Temperature control

• Seizure detection

• Neurological monitoring

– Guideline directed ischemia workup, including angiography/PCI and MCS as indicated

– Delayed neuroprognostication (e.g. do not rush to DNR/WLST)

– Engage in hospital QI processes



23



REFERENCES

24

1. Critical Care. 2024. Kawauchi A, Okada Y, Aoki M, et a1. Sex differences in cerebral ischemia: Possible molecular mechanisms. Journal of Neuroscience Research. 2010. Siegel C, Turtzo C, McCullough 
LD.Review
2. Sex Differences Following Cardiac Arrest: A Conceptual Framework for Mechanisms and Translational Targets. Resuscitation. 2026. Futhey NC, Bird JD, Neumar RW, et al.RecentReview
3. The role of sex as a biological variable in neurocritical care: Fundamentals of cerebrovascular physiology with clinical implications. Journal of Cerebral Blood Flow and Metabolism : Official Journal of 
the International Society of Cerebral Blood Flow and Metabolism. 2026. Maier LE, Minhas JS, Hoedemaekers C, Ainslie PN.RecentReview
4. Sex- and Age-Based Disparities in Public Access Defibrillation, Bystander Cardiopulmonary Resuscitation, and Neurological Outcome in Cardiac Arrest. JAMA Network Open. 2023. Ishii M, Tsujita K, Seki 
T, et al.Observational
5.Bystander Cardiopulmonary Resuscitation Differences by Sex - The Role of Arrest Recognition. Resuscitation. 2024. Munot S, Bray JE, Redfern J, et al.
6. Sex disparities in ICU care and outcomes after cardiac arrest: a Swiss nationwide analysis. Critical Care. 2025. Amacher SA, Zimmermann T, Gebert P, et al.
7. Sex-Related Disparities in the in-Hospital Management of Patients With Out-of-Hospital Cardiac Arrest.Resuscitation. 2022. Song J, Ahn S, Kim J, et al.
8. Sex Differences in "Do Not Attempt Resuscitation" Orders After Out-of-Hospital Cardiac Arrest and the Relationship to Critical Hospital Interventions. Clinical Therapeutics. 2019. Perman SM, Siry BJ, 
Ginde AA, et al.
9. Sex-Related Disparities in Post-Cardiac Arrest: A Cohort Study. Resuscitation. 2026. Vanat A, Novy J, Ben-Hamouda N, Benghanem S, Rossetti AO.
10. Sex-specific differences in survival after out-of-hospital cardiac arrest: a nationwide, population-based observational study. Critical Care. 2019. Goto Y, Funada A, Maeda T, Okada H, Goto 
Y.Observational
11. Association of gender to outcome after out-of-hospital cardiac arrest – a report from the International Cardiac Arrest Registry. Critical Care. 2015. Karlsson V, Dankiewicz J, Nielsen N, et 
al.Observational
12. Sex differences in extracorporeal cardiopulmonary resuscitation for out-of-hospital cardiac arrest: nationwide multicenter retrospective study in Japan.
13. Sex differences in heart: from basics to clinics.  https://link.springer.com/article/10.1186/s40001-022-00880-z

https://doi.org/10.1002/jnr.22406
https://doi.org/10.1002/jnr.22406
https://pubmed.ncbi.nlm.nih.gov/42790856
https://pubmed.ncbi.nlm.nih.gov/42790856
https://doi.org/10.1177/0271678x261447779
https://doi.org/10.1177/0271678x261447779
https://doi.org/10.1177/0271678x261447779
https://doi.org/10.1177/0271678x261447779
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2023.21783?utm_source=openevidence&utm_medium=referral
https://pubmed.ncbi.nlm.nih.gov/38685374
https://pubmed.ncbi.nlm.nih.gov/38685374
https://pubmed.ncbi.nlm.nih.gov/38685374
https://pubmed.ncbi.nlm.nih.gov/38685374
https://doi.org/10.1186/s13054-025-05262-5
https://doi.org/10.1186/s13054-025-05262-5
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/35151775
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/31047712
https://pubmed.ncbi.nlm.nih.gov/42000025
https://pubmed.ncbi.nlm.nih.gov/42000025
https://pubmed.ncbi.nlm.nih.gov/42000025
https://pubmed.ncbi.nlm.nih.gov/42000025
https://pubmed.ncbi.nlm.nih.gov/42000025
https://pubmed.ncbi.nlm.nih.gov/42000025
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-019-2547-x
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-015-0904-y
https://doi.org/10.1186/s13054-024-05086-9
https://doi.org/10.1186/s13054-024-05086-9
https://doi.org/10.1186/s13054-024-05086-9
https://doi.org/10.1186/s13054-024-05086-9
https://doi.org/10.1186/s13054-024-05086-9
https://doi.org/10.1186/s13054-024-05086-9
https://doi.org/10.1186/s13054-024-05086-9


THANK YOU!

25

Email: Boskey.Patel@hhchealth.org
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