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The symptoms of death are incontrovertible. It would
therefore seem safe to assume that men and women
fare similarly following cardiac arrest. However, there
are currently insufficient data to support this assump-
tion throughout all the stages of the acute care pro-
cess. Although the literature on this topic is not abun-
dant, several findings are reported that require further
investigation.

Women undergoing OHCA tend to be older than men
and have more comorbidities [1]. Women arrest more in
the privacy of their home whereas men arrest more in
public locations. Accordingly, there are fewer witnessed
arrests [2] and greater delays in calling for emergency
medical system assistance for women [3]. The prevalence
of the different presenting rhythms differs between the
sexes; women present with more non-shockable rhythms
than males [1, 2].

None of these disadvantages seem amenable to
change, making it easy to assume that these are reason-
able grounds for poorer outcomes among women. How-
ever, preventable causes have recently begun to emerge.
Women receive less bystander CPR [4]. The interval to
first rhythm recording and first chest compression is
longer in women. There are more difficulties in achieving
intravenous access in women than in men during OHCA.
Women receive fewer per-protocol resuscitation medi-
cations [3]. However, despite all of these disadvantages,
women usually have a higher rate of return of spontane-
ous circulation (ROSC) after OHCA [1,2,5,6].

Looking forward, assessment of the functional out-
comes and quality of life of survivors at meaningful time
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points (e.g., 3—6 months after hospital discharge) should
be the end targets of any comparison between the sexes
regarding resuscitation outcomes. However, multiple
quality indicators are easily identifiable along the way to
this final outcome. These include both interim outcome
and process measures.

One traditional interim outcome measure is survival to
hospital discharge. Conflicting data exist regarding the
association between sex and the likelihood of discharge
from hospital following OHCA—some studies show bet-
ter outcomes in women [2, 6, 7], some demonstrate simi-
lar outcomes [8—10], and some show worse outcomes
compared with men [4, 11]. Another interim outcome
measure is the rate of neurologically intact survival at the
time of hospital discharge. Few studies provide insight
into this outcome; these show that women have out-
comes that are similar to or poorer than those of men
[11-16] (Table 1).

Process measures that are only beginning to be stud-
ied include the adjusted rates of provision of in-hospital
interventions [e.g., targeted temperature management
(TTM), coronary catheterization] and complication
rates. When men and women were treated equally
with TTM, neurologic outcomes as assessed by modi-
fied Rankin scales were poorer in women despite an
otherwise seemingly similar physiologic response [17].
That catheterization may be underutilized in women
after cardiac arrest cases is suggested by studies show-
ing that the adjusted rates of early coronary angiogra-
phy are significantly lower in women than in men [12,
15, 16, 18] although their rates and outcomes after
percutaneous coronary intervention are similar [12].
Younger age, typical pre-arrest chest pain and a higher
prevalence of shockable rhythms may explain clinician
inclination to perform more diagnostic coronary angi-
ographies in males, but there has been no study prov-
ing this. Similarly, no study has examined whether
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Table 1 (continued)

OR odds ratio, C/ confidence interval, ROSC return of spontaneous circulation, ND no data, NS data reported only as non-significant

Relationship of outcome with sex not the primary outcome of the study are shown in italics

Studies in brackets: Data taken from Bougouin et al. [19] and not necessarily reported in the original study

2 Calculated by the authors based on data given in the paper

b 30-Day survival

¢ Only patients over age 50 years with cardiac cause for OHCA

4 Only unadjusted data given

¢ Data taken from original study (differed from Bougouin et al.)

f Only patients with ventricular fibrillation

9 Only patients that were bystander-witnessed

" Calculated by the authors based on data from personal communication from the author

differences in catheterization rates are driven by dif-
ferences in post-ROSC electrocardiography. Quality
measure programs that assess the management of myo-
cardial infarctions typically include only STEMI cases
in door-to-balloon registries. Atypical presentation of
CAD probably causes more arrests in women, but this
has yet to be proven. Some of these women may not
undergo coronary catheterization despite potential for
benefit. There is also no study comparing post-ROSC
echocardiography. Men generally have more systolic
heart failure whereas women have more diastolic heart
failure, which comprises a greater treatment challenge
[19]. Whether such differences affect post-ROSC sever-
ity of heart failure, management strategies and overall
resuscitation outcomes remains to be elucidated.

Conservative management may stem from concerns
regarding possible treatment intolerance or lack of ben-
efit [20]. Women are generally referred less to cardiac
interventions (e.g., coronary catheterization, coronary
artery bypass graft surgery), and when referred, their out-
comes are worse than those observed in men undergoing
the same procedures [20]. Unsurprisingly, data from the
International Cardiac Arrest Registry (INTCAR) showed
differences between men and women in both type and
prevalence of complications occurring during ICU care
after ROSC as well. However, this study was limited to
patients admitted to an ICU and treated with TTM.
Such selection criteria assume a priori that care has been
equal at all treatment points up to the time of patient
inclusion. Concerns regarding potential complications
may lead to deferral of invasive interventions. However,
whether selective deferral occurs, its justifications or lack
thereof, and its relationship with complication rates and
outcomes after ROSC remain unknown. Follow-up in the
INTCAR study was also limited to the time of hospital
discharge, leaving the long-term implications of these
complications a topic for speculation [16].

At this time no information is available regarding
patient severity and therapeutic intervention scores
(e.g., APACHE, TISS), type of admitting ICU and ICU
length of stay, resource consumption and rates of with-
drawal/withholding of care in men and women. Are men
admitted more to specialized coronary care units after
ROSC specifically because these provide catheterization?
Patients with shockable and non-shockable rhythms are
often admitted to different ICUs. Different ICUs have dif-
ferent treatment approaches, which may affect patient
outcomes. Many medications currently being used to
treat heart disease have undergone less investigation on
female subjects and have more side effects in women
than in men [21]. Could these affect post-ROSC out-
comes? Adjusted comparisons need to be performed to
answer these questions and many more.
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To provide the best intensive care to our post-ROSC
patients, more research must be invested in gender-
related aspects of the treatment they receive. Registries
that do not include data on post-discharge survival, func-
tional outcomes and quality of life should be encouraged
to include such data. Those that already include data
on both sex and outcome at or after hospital discharge
should be investigated in greater depth. Studies must
be specifically targeted to such comparisons, including
adjustments for patient background diseases, arrest char-
acteristics and post-ROSC conditions. The risk-benefit
ratio of various treatments in female versus male patients
requires more in-depth investigation. OHCA registries
should be linked to in-hospital data on organ failure and
neurologic follow-up, both of which could explain dif-
ferences in treatment if such are found. If we carry on
ignoring the details that we, as intensivists, know are
important, we will also continue to remain ignorant of
potential inequalities in the care we are delivering to our
patients.
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