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BACKGROUND

● Cardiovascular disease has been a cause of more deaths in 
women than men since 1985

Historical perspect ive:

1977- Women of childbearing age restricted from phase 1 and 
early phase 2 clinical trials in the wake of birth defects from 
thalidomide and diethylst ilbesterol. 

1985 CV mortality exceeded in women vs men causing alarm 
in health care communit ies.  



BACKGROUND

● Public Health Service TF on Women’s Health Issues: 
compromise in quality of Health information and the health care 
available to and recieved by women.

● NIH establishes Office of Research on Women’s Health.
● US Dept of Health and Human Services (HHS) establishes Office 

on Women’s Health (OWH) promoting inclusion of women in 
research. 

● In 2008 HHS-OWH provided with funding for women’s health 
research and suggest to Congress  future research. 



Gender Dif ferences or Gender Disparit ies?

● Lack of equality or the presence of inequality. 

● WHO: unnecessary, avoidable and considered unfair and 
unjust differences in health define inequity. 

● WHO: equity in healthcare as equal access for equal need, 
equal ut ilizat ion and equal quality of care. 



Classes of  Recom m endat ion  

Defin it ion  : Suggested  w ord ing  to use 

Class I Evidence and/or general ag reem ent  that  a g iven  
t reatm ent  or p rocedure is beneficial, usefu l, effect ive : Is 
recom m ended /Is ind icated  

Class II Conflict ing  evidence and/or a d ivergence of op in ion  about  
the usefu lness/efficacy of the g iven  t reatm ent  or p rocedure. 
--Class IIa W eigh t  of evidence/op in ion  is in  favor of 
usefu lness/efficiency : Shou ld  be considered  
--Class IIb  Usefu lness/efficiency is less w ell estab lished by 
evidence/op in ion  : May be considered  

Class III Evidence or general ag reem ent  that  Is not  
recom m ended the g iven  t reatm ent  or p rocedure is not  
usefu l/effect ive, and  in  som e cases m ay be harm fu l : Is not  
recom m ended. 



Level of Evidence A
- Da t a  d e rive d  fro m  m u lt ip le  ra n d o m ize d  
c lin ica l t ria ls  o r m e t a -a n a lyse s. 

Le ve l o f Evid e n ce  B
- Da t a  d e rive d  fro m  a  s in g le  ra n d o m ize d  
c lin ica l t ria ls  o r la rg e  n o n -ra n d o m ize d  
st u d ie s . 

Le ve l o f Evid e n ce  C 
-Co n se n su s o f o p in io n  o f t h e  e xp e rt s  

a n d /o r sm a ll s t u d ie s , re t ro sp e c t ive  
s t u d ie s , re g is t rie s . 



Ind icat ions for CRT-D 

JACC: Heart FailureVolume 6, 
Issue 4, April 2018

CRT has been shown to reduce 
morbidity and mortality in selected 
pat ients with systolic heart  failure. 

http://heartfailure.onlinejacc.org/content/6/4


● All card iac societ ies’ gu idelines ag ree that  all 
p a t ie n t s  w it h  a  LBBB a n d  o r a  QRS d u ra t io n  o f >/= 
150  m s sh o u ld  b e  o ffe re d  a  CRT d e vice  p ro vid e d  
t h e y a re  in  NYHA  h e a rt  fa ilu re  fu n c t io n a l c la ss  III 

● In t e rn a t ion a l Gu id e lin e s: 
All p a t ie n t s  w it h  LBBB/ QRS d  o f >/= 150 m s   

sh o u ld  g e t  a  CRT d e vice  w it h  NYHA fu n c t io n a l 
c la ss  II a n d  a m b u la t o ry c la ss  IV. 

P a t ie n t s  w it h  LBBB a n d  QRSd  > 120  m s h a ve  
sh o w n  a  b e t t e r p ro g n o sis  w it h  CRT im p la n t a t ion . 

JACC: Heart Failure
Volume 6, Issue 4, April 2018

Guidelines. 

http://heartfailure.onlinejacc.org/content/6/4


● BiVent ricu lar pacing  superior to RV pacing  in  
p a t ie n t s  w it h  He a rt  fa ilu re  a n d  h ig h  d e g re e  o f AV 
b lo ck o r t h o se  t h a t  re q u ire  a  h ig h  % p a c in g . 

● Cla ss  I re co m m e n d a t ion s  fo r CRT-D in  p a t ie n t s  
re q u irin g  a n  ICD w it h  CRT c rit e ria  m e t  

->QRS d u ra t io n  b e t w e e n  130  a n d  14 9  m s a n d  
->re co m m e n d e d  fo r QRS >150  m s. 

JACC: Heart Failure
Volume 6, Issue 4, April 2018

Guidelines

http://heartfailure.onlinejacc.org/content/6/4


W hat  is Card iac Resynch ron izat ion  
Therapy (CRT)

Bi Ventricular or Mult isite 
Ventricular pacing to 
synchronize the 
interventricular synchrony 
and improve the eject ion 
fract ion. 



● The largest studies of cardiac resynchronization therapy 
(CRT) implants in the U.S. show men were significantly 
more likely to undergo CRT therapy with an implantable 
cardioverter-defibrillator (ICD) than women—despite 
predictors that indicate women demonstrate greater ICD 
efficacy

● Sexual disparity in implants increased significantly from 
pacemaker implant to CRT-D implants. 

● With increasing clinical demand there is an urgent need for 
implant practices to improve alignment of device selection 
with those most likely to benefit



● Annual incidence of SCD 200,000 to 450,000 in the US. 

● Major risk factor is heart failure with reduced eject ion fract ion.

● Several large RCT have demonstrated mortality benefit  from 
ICD implantat ion for both primary and secondary prevention. 

● Significant under-representat ion of women in these trials. 



● Numerous studies have demonstrated ICDs and CRTS 
benefit  eligible pat ients with better outcomes in women. 

● Women remain severely underrepresented in these trials. 

● Women less likely to receive this  life-saving therapy 



Analyses form  Trials

MIRACLE:  Women receiving CRT had reduced 
hospitalizat ions for heart failure and reduce combined 
endpoints of HF hospitalizat ion and death. 

MADIT-CRT Trial:  34% reduct ion in risk of HF or death with 
CRT-D vs ICD alone.  Women showed greater reduct ions in 
HF, HF or death and all cause mortality  with CRT-D than men. 

Women had greater reverse cardiac remodelling than men. 



Time to first  HF 
hospitalization or 
death in Women (top) 
and Men (bottom) 
treated with CRT vs 
control. 

Arrhythm Electrophysiol Rev. 2015 Aug; 4(2): 129–
135 D.Narasimha, A.Curtis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4711527/


Analyses f rom  Trials. 

MASCOT :  For management of AF suppression in AF-HF: 
reduced all cause mortality, cardiac death and hospitalizat ions 
in women. 

Independant swedish study: Female gender the only 
independent predictor of lower all-cause mortality. 

Varma, Heart Rhythm 2014: NICMP with LBBB favorable 
response women vs men 86% vs 36% for QRS <150 ms and 
83% vs 39% for QRS >150 ms





Mortality benefit  for 
heart  failure or death 
higher in women  than 
men receiving CRT-D 
based on the CRT 
response in the subject , 
showing superiority 
favoring women. 

Arrhythm Electrophysiol Rev. 2015 Aug; 4(2): 129–135 
D.Narasimha, A.Curtis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4711527/


Gender based outcomes  in 
LBBB and wide QRS of 130 to 
149 ms. 

Arrhythm Electrophysiol Rev. 2015 Aug; 4(2): 129–135 
D.Narasimha, A.Curtis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4711527/


Sex differences in CRT-D implantation: impact of demographics, 
comorbidities, and predicted device efficacy

European Heart Journal, 
Volume 38, Issue 19, 14 May 
2017 N.Chattergee



ICD t rials

● MUSTT: women made up 10% of the randomised pat ients 
and 16% of those in registry .  

-No difference in mortality in the EP vs registry group. 
Insufficient  power due to small number of women enrolled. 

● MADIT-2: 16% women, Sicker women (more advanced 
HF, DM, HTN, LBBB).  No difference in ICD vs standard 
medical therapy in both groups 



● SCD-HeFT and DeFINITE both showed no mortality 
benefit  for women in receiving ICD vs placebo or 
medicat ion. 

● Analysis of mult iple trials randomized 490 eligible women 
to ICD compared to 490 eligible women with no ICD 
showing survival benefit  in the ICD arm. It  concluded that 
both sexes derived equal survival benefit   from ICD 
implant for primary prevention. 



Arrhythm Electrophysiol Rev. 
2015 Aug; 4(2): 129–135 
D.Narasimha, A.Curtis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4711527/


W hy W om en…? 

● Shorter QRS durat ion in women than men, therefore 
greater prolongation and greater interventricular delay and 
dyssynchrony for any degree of QRS widening. 

● Ignoring gender differences of CRT response may lead to 
the exclusion of women with shorter QRS who would 
derive the most benefit . 

● Differences in cellular electrophysiology propert ies, 
autonomic modulat ion, hormonal effects on ion channel 
expressions 



W hy t he Bias?? 

● Women make up less than 25% of total populat ion 
enrolled. Studies underpowered to detect significant 
mortality benefit  for women receiving ICDs. 

● A Meta Analysis showed 8.6/1000 women received ICD 
vs 32.3/1000 men within 1 year of known eligibility. 

● Sufficient evidence of survival benefit  with ICD in both 
sexes, decision for eligible pat ients should not be gender 
based. 



Conclusions

● Underrepresentat ion of Women in clinical CV trials. 

-inadequate volume of evidence to guide treatment 
decisions for female pat ients. 

● Women much less likely to receive advanced therapies
● Women referred LATEfor invasive treatment, have more 

comorbidit ies therefore worse outcomes. 
● Even though, women have better survival benefit  from 

advanced therapies, they are less likely to be referred for 
them 



In t erven t ions. 

● Awareness campaigns such as this one. 
● Educate health care providers about gender differences
● Increase gender specific research to reduce gender 

disparity contribut ing to elevated mortality rates in 
women with CVD. 

● Enroll more women in cardiac and cardiac device implant 
trials 



Food  for t houg h t ..

● Are the current pract ice guideline more restrict ive in 
recommendations for the QRS durat ion to make a woman 
eligible for CRT ?

● After all these recommendations were based mostly on 
outcomes of male dominated trials….





Thank  You ! 
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