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a  b  s  t  r  a  c  t

Introduction:  Advanced  age  is  reported  to be  associated  with  lower  survival  after  out-of-hospital  cardiac
arrest (OHCA).  We  aimed  to establish  survival  rate  and neurological  outcome  at hospital  discharge  after
OHCA  in  older  patients  and  evaluated  whether  pre-OHCA  comorbidity  was  associated  with  favorable
neurologic  outcome.
Methods: From  a  prospective  registry  of  all cardiopulmonary  resuscitation  (CPR)  attempts  after  OHCA,  we
established  survival  in  1332  patients  aged  ≥70  years  in  whom  resuscitation  with  non-traumatic  etiology
was  attempted  in  2009–2011.  Pre-OHCA  factors  (age,  gender,  residing  in long-term  care  institution,  Charl-
son  Comorbidity  Index  [CCI]  score)  and  resuscitation  parameters  (initial  rhythm,  bystander  witnessed,
bystander  CPR  and  time  to defibrillator  connection)  with survival  at hospital  discharge  with  favorable
neurologic  outcome  were  regressed  in  the  851  patients  of whom  CCI was  known.
Results: We found  a 12% survival  to discharge  rate  in  patients  aged  ≥70 years  (70–79  years:  16%;  ≥80
years:  8%,  p  = 0.001).  Among  surviving  patients,  90%  survived  with  favorable  neurologic  outcome.  In  a
model  with  only  pre-OHCA  factors  age was  significantly  associated  with  outcome  (age  OR  0.94,  95%CI
0.91–0.98),  p = 0.003).  High  CCI  score  (≥4)  was  not  statistically  significant  when  associated  with  survival
(7%  vs.  12%,  OR 0.53,  95%CI  (0.25–1.13),  p =  0.10).  When  adjusted  for  resuscitation  parameters,  OR  for  high

CCI  was  0.71  (95%  CI  0.28–1.80,  p =  0.47),  also none  of the  other  pre-OHCA  factors  remained  statistically
significant.
Conclusion:  In the  Netherlands,  the  survival  rate  in older  patients  was  12%;  the  great  majority  sur-
vived  with  favorable  neurologic  outcome.  Resuscitation-related  factors  and  not  comorbidity  determine
outcome  after  OHCA  in older  patients.

©  2015  Elsevier  Ireland  Ltd.  All  rights  reserved.
. Introduction
Advanced age is reported to be associated with reduced sur-
ival rates after out-of-hospital cardiac arrest (OHCA).1–3 There is

 general belief that (neurologic) outcome after cardiopulmonary

� A Spanish translated version of the abstract of this article appears as Appendix
n  the final online version at http://dx.doi.org/10.1016/j.resuscitation.2015.06.017.
∗ Corresponding author.
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resuscitation (CPR) for OHCA may  be poor in older patients, espe-
cially patients with multiple comorbidities. Since perceived health
status and physical well-being generally decrease with increas-
ing age,4–6 the desirability of CPR after OHCA in older persons is
often discussed, especially in the context of advance care planning.
Advance care planning is a process in which patients are informed
and empowered to express their wishes and goals for their current
and future treatment.7,8
Previous studies on survival and neurologic outcome of CPR
attempts after OHCA show varying results, differing per country,
region and study period.9–17 Also, most studies on outcome have
been performed in the general population, of which older patients
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ig. 1. Flowchart of patient inclusion. In 3509 cases, EMS  personnel attempted to r
ears:  n = 633) and living in the Netherlands. A complete medical history was obtai

re a subset and rarely reported separately. A better knowledge
f the impact of pre-OHCA comorbidities, (neurologic) outcome
nd long-term prognosis in the region concerned is important to
ssist older patients in informed decision-making concerning the
esirability of a CPR attempt.

The aims of the present study are therefore (1) to establish the
urrent survival rate and neurological status at hospital discharge
nd 1-year survival rate after an OHCA in older patients (≥70 years)
n the Netherlands; and (2) to evaluate whether pre-OHCA comor-
idity was associated with favorable neurologic outcome in these
atients.

. Methods

.1. Setting

The Amsterdam Resuscitation Study (ARREST) is an ongo-
ng, prospective registry of all-cause OHCA in the North-Holland
rovince of the Netherlands. The registry cooperates with all emer-
ency medical services (EMS) in the study region. The study region
overs 2404 km2 (urban and rural communities) and has a popula-
ion of 2.4 million people. Details of the design of the data collection
n the ARREST study are described elsewhere.18 All patients were
reated according to the ERC Guidelines for resuscitation, including

herapeutic hypothermia when indicated.19 The present investiga-
ion covered the study period January 1, 2009–December 31, 2011.
he Medical Ethics Review Board of the Academic Medical Center,
msterdam approved the study and considered the study exempt
tate, including 1332 patients aged ≥70 years (aged 70–79 years: n = 699, aged ≥80
 851 (64%) of these patients.

for informed consent prior to study inclusion. Written informed
consent was requested from all surviving patients.

2.2. Study design and data collection

We  performed a prospective community-based cohort study
with retrospective collection of comorbidity information. All non-
traumatic OHCA patients of ≥70 years in whom CPR was attempted
by EMS  personnel were included in the survival analysis. We
excluded aborted resuscitation efforts in individuals with a do-
not-attempt resuscitation (DNAR) order, patients with signs of
prolonged death, patients who  live outside the Netherlands, and
EMS witnessed cases. All EMS  and hospital case files were reviewed
to verify the presence of a non-traumatic etiology of the arrest and
determine survival status. When analyzing comorbidity and out-
come, only those patients whose medical history could be retrieved
were included (Fig. 1).

Survival was  assessed at three time points: survival to transfer
of EMS  care at the emergency room (hereafter called “survival to
ER”), survival to hospital admission and survival to hospital dis-
charge. Furthermore, survival at one year after OHCA or date of
death was  assessed through the civic registry. To categorize neuro-
logical functioning at discharge, the Cerebral Performance Category
(CPC) scale was used. Category 1 represents good cerebral per-

formance; category 2, conscious patients with moderate cerebral
disability; category 3, conscious patients with severe cerebral dis-
ability; category 4, coma or vegetative state; and category 5, (brain)
death. CPC class was  decided after review of hospital records at
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Table  1
Baseline characteristics of patients with a known medical history and patients with a missing medical history.

All Complete medical history Missing medical history P-value Missing
N  = 1332 N = 851 N = 481 N (%)

Patient-related factors
Age, mean (SD) 79 (6) 79 (6) 79 (6) 0.41 0 (0)
Gender, n (%) 0.09 0 (0)

Male  864 (65) 566 (67) 298 (62)
Female 468 (35) 285 (33) 183 (38)

Resuscitation parameters
Initial rhythm, n (%) <0.001 16 (1.2)

Shockable 479 (36) 343 (41) 136 (29)
Not  shockable 837 (64) 501 (59) 336 (71)

Witnessed arrest, n (%) 0.19 28 (2.1)
Witnessed 957 (73) 601 (72) 356 (76)
Not  witnessed 347 (27) 232 (28) 115 (24)

Bystander CPR, n (%) 0.42 28 (2.1)
Bystander CPR 891 (68) 564 (68) 327 (70)
No  bystander CPR 413 (32) 271 (32) 142 (30)

AED use, n (%) 0.71 0 (0)
AED  connected 534 (40) 338 (40) 196 (41)
No  AED connected 798 (60) 513 (60) 285 (59)

Time to defibrillator connection,
(minutes), median (25th–75th
percentile)

9.1 (6.8–11.9) 9.1 (6.8–12.1) 8.9 (6.7–11.6) 0.23 96 (7)
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ED = Automated external defibrillator, CPR = Cardiopulmonary resuscitation.
ercentages shown are column percentages.

ischarge. Patients with a CPC of 1 or 2 at discharge were considered
s survivors with a favorable neurologic outcome.20

Patient-related factors were age, gender, pre-OHCA morbidity
nd place of residence (home or long-term care facility). Informa-
ion about the patients′ pre-OHCA morbidity was obtained from the
atient′s general practitioner (GP), who, in the Netherlands, has a
omplete overview of all diagnoses made by medical specialists of
he patients under his care. This information was  used to calculate
he Charlson Comorbidity Index (CCI).21 The CCI takes into account
he presence of diseases weighted on the basis of their association
ith mortality.

Resuscitation parameters that were taken into account were ini-
ial recorded rhythm, categorized as being shockable (ventricular
brillation or pulseless ventricular tachycardia) or non-shockable
asystole or pulseless electric activity), bystander witnessed arrest,
ystander CPR performed and time to defibrillator connection.
ontinuous ECGs from automated external defibrillators (AED) or
mbulance manual defibrillators were analyzed to determine the
rst recorded rhythm. Time to defibrillator connection was defined
s the time interval between start of EMS-call and connection of
ED or ambulance manual defibrillator, whichever was connected
rst.

.3. Statistical analysis

We  evaluated differences in patient-related factors and resus-
itation parameters between survivors and non-survivors in the
roup with a known medical history, using chi-square statistics,
tudent t-test or Mann–Whitney U test where appropriate. The
antel–Haenszel chi-square statistics was used for stratified data.
e also regressed survival with favorable neurologic outcome,

mploying two multivariable logistic regression models: (1) includ-
ng the CCI score (binary, <4 or ≥4) and all other patient-related
actors that were univariable significantly associated with outcome,
nd (2) including the CCI score (binary) and all other patient-related
actors and resuscitation parameters that were univariable signif-

cantly associated with outcome. Of both models, we  plotted the
eceiver–Operator Characteristic (ROC)-curve and calculated the
rea under the curve (AUC), to evaluate to what extent these models
ould account for outcome.
Continuous variables were described as means and standard
deviations (SD), or medians and 25th–75th percentile where appro-
priate, and categorical variables as percentages. P-values <0.05
were considered statistically significant. All data were analyzed
using the statistical software package of SPSS (SPSS for Mac, version
20, IBM SPSS Inc.).

3. Results

3.1. Study population

During the 36-month study period, 5528 EMS-calls with sus-
pected OHCA were identified. In 3509 cases, EMS  personnel
attempted to resuscitate, including 1332 patients aged ≥70 years
(70–79 years: n = 699, ≥80 years: n = 633). A complete medical his-
tory was retrievable in 851 (64%) of these patients (70–79 years:
n = 453, ≥80 years: n = 398) (Fig. 1). Apart from a difference in the
presence of shockable initial rhythm (p < 0.001), there were no sig-
nificant differences in baseline characteristics between the 851
patients with a known medical history and the 481 patients with-
out (Table 1). Supplemental Table 1 shows the prevalence of the
comorbidities that constitute the CCI in the patients with known
medical history.

3.2. Survival

Of the 1332 patients ≥70 years, 156 patients (12%) survived to
hospital discharge. Most non-survivors had an unsuccessful CPR
attempt and died onsite or in the emergency room (n = 868, 65%),
or during admission within 7 days after the OHCA (n = 242, 18%;
Supplemental Fig. 1). The chance of survival to hospital discharge
decreased with advancing age (70–79 years: 16%; ≥80 years: 8%,
p = 0.001; Table 2). Survivors to hospital discharge had a favorable
neurologic outcome (CPC 1–2) in the vast majority (overall: 90%,
70–79 years: 92%, ≥80 years: 88%; Table 2).
The 1-year survival rate was 10% in the whole study cohort, and
88% (137 out of 156) among the patients who were discharged alive;
in the latter group, death within 1 year occurred in 9 of the 100
patients (9%) with a CPC score of 1, in 6 of the 41 patients (15%)
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Table 2
Survival per stage and neurologic outcome at hospital discharge.

All patients
≥70 years 70–79 years ≥80 years

Survival per stage N = 1332 N = 699 N = 633

To ER, n (%) 736 (55) 410 (59) 326 (52)
Admission to hospital, n (%) 464 (35) 273 (39) 191 (30)
Survival to discharge, n (%) 156 (12) 108 (16) 48 (8)
CPC  score of surviving patients to discharge, n (%)

CPC 1 100 (64) 70 (65) 30 (63)
CPC  2 41 (26) 29 (27) 12 (25)
CPC  3 11 (7) 6 (5) 5 (10)
CPC  4 0 (0) 0 (0) 0 (0)
CPC  unknown 4 (3) 3 (3) 1 (2)

1-year survival, n (%) 137 (10) 96 (14) 41 (6)
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R = Emergency room, CPC = Cerebral performance category. CPC 1: good cerebral p
oma  or vegetative state.
ercentages shown are column percentages.

ith a CPC score of 2, and in 4 of the 11 patients (36%) with a CPC
core of 3.

.3. Patient-related factors and resuscitation parameters

Table 3 shows the patient-related factors and resuscitation
arameters of patients with known medical history who  survived
ith a favorable neurologic outcome (n = 94), and those who  did
ot survive or survived without favorable neurologic outcome
n = 756). Of the patient-related factors, both age and gender were
ignificantly associated with outcome. When stratified according
o age group, survival with favorable neurologic outcome was
till higher in males, although no longer statistically significant

patients 70–79 years, male: 16%, female 12%; patients ≥80 years,

ale: 9%, female: 5%, Mantel–Haenszel p = 0.07). Patients with a
igh CCI (≥4) had a lower survival rate than patients with a lower
CI (0–3), but this difference was not statistically significant (7%

able 3
atient-related factors and resuscitation parameters for patients with CPC 1-2 and patien

Surv

Yes 

N  = 9

Patient-related factors
Age, mean (SD) 77 (5
Gender, n (%) 

Male  72 (1
Female 22 (8

Usual  residency, n (%) 

Long  term care facility 4 (1
Home  90 (1

Charlson Comorbidity Index, n (%) 

0–1  score 47 (1
2–3  score 39 (1
≥4  score 8 (7

Resuscitation parameters
Initial rhythm, n (%)

Shockable 84 (2
Not  shockable 9 (2

Witnessed arrest, n (%) 

Witnessed 88 (1
Not  witnessed 4 (2

Bystander CPR, n (%) 

Bystander CPR 79 (1
No  bystander CPR 15 (6

AED  use, n (%) 

AED  connected 56 (1
No  AED connected 38 (7

Time  to defibrillator connection, (min), median (25th–75th percentile) 5.9 (3

ercentages shown are row percentages. AED = Automated external defibrillator, CPR = Ca
a 1 unknown CPC score.
ance, CPC 2: moderate cerebral disability, CPC 3: severe cerebral disability, CPC 4:

vs. 12%, p = 0.10). From the individual illnesses that constitute the
CCI, most had no separate univariable association with survival
with favorable neurologic outcome. Only patients with a previous
acute myocardial infarction (AMI) had a higher rate of favorable
neurologic outcome than those without (15% vs. 9%, p = 0.009). A
shockable initial rhythm was  seen in 55% of the patients with a
previous AMI  and in 34% of the patients without (p < 0.001). Fur-
thermore, only dementia was  statistically significant negatively
associated with survival: none of the 45 patients with this diagnosis
survived to discharge.

All resuscitation parameters were significantly associated with
outcome (Table 3).
3.4. Multivariable analysis

Table 4 shows the univariable and multivariable odds ratios (OR)
of both patient-related factors and resuscitation parameters for

ts with a CPC 3-5.

ival with favorable outcomea P-value Missing

No N (%)
4 N = 756

) 79 (6) 0.001 0 (0)
0.03 0 (0)

3) 493 (87)
) 263 (92)

0.82 4 (0.5)
0) 36 (90)
1) 716 (89)

0.22 0 (0)
2) 352 (88)
2) 292 (88)
) 112 (93)

<0.001 7 (0.8)
5) 258 (75)
) 492 (98)

<0.001 18 (2.1)
5) 512 (85)
) 228 (98)

<0.001 16 (1.9)
4) 485 (86)
) 255 (94)

<0.001 0 (0)
7) 282 (83)
) 474 (93)
.9–9.1) 9.4 (7.2–12.3) <0.001 61 (7)

rdiopulmonary resuscitation. Survival with favorable outcome: CPC 1–2.
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Table  4
Regression model with survival with favorable neurologic outcome.

Crude OR Adjusted ORa Adjusted ORb

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Patient-related factors
Charlson Comorbidity Index ≥4 score 0.54 (0.25–1.13) 0.10 0.53 (0.25–1.13) 0.10 0.71 (0.28–1.80) 0.47
Age  per year 0.94 (0.90–0.97) 0.001 0.94 (0.91–0.98) 0.003 0.96 (0.92–1.01) 0.10
Male  1.75 (1.06–2.88) 0.03 1.60 (0.97–2.66) 0.07 0.93 (0.51–1.68) 0.80
Long-term care institutionc 0.88 (0.31–2.54) 0.82 – –

Resuscitation parameters
Shockable initial rhythm 17.8 (8.81–36.0) <0.001 – 10.0 (4.63–21.7) <0.001
Witnessed arrest 9.80 (3.55–27.0) <0.001 – 7.45 (2.26–24.5) 0.001
Bystander CPR 2.77 (1.56–4.91) <0.001 – 1.26 (0.62–2.57) 0.53
Time  to defibrillator connection per minute 0.81 (0.76–0.87) <0.001 – 0.86 (0.80–0.93) <0.001

CPR = Cardiopulmonary resuscitation, OR = Odds ratio. There was  no interaction between age and gender (p = 0.73).
a Adjusted for the Charlson Comorbidity Index and all patient-related factors that were
b Adjusted for the Charlson Comorbidity Index, all patient-related factors and arrest va
c Reference category is ‘living at home’.

Fig. 2. The ROC curve of (A) patient-related factors AUC: 0.621 (p < 0.001) and (B)
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atient-related factors and resuscitation parameters AUC: 0.863 (p < 0.001). Model
 that only includes patient-related factors, explains a small part of outcome, while
odel B that also includes resuscitation factors explains a larger part of survival.

urvival with favorable neurologic outcome. Of the patient-related
actors only age remained significantly associated with outcome in

 multivariable model, while CCI score was not (p = 0.10). When
dding the resuscitation parameters to the model, none of the
atient-related factors remained statistically significantly associ-
ted with outcome.

Fig. 2 further illustrates these observations, and shows the ROC
f (A) a model including patient-related factors alone (AUC: 0.621
p < 0.001]) and (B) a model including the patient-related factors
nd resuscitation parameters (AUC: 0.863 [p < 0.001]). Model A
xplains a small part of outcome, while model B explains a large
art of survival.

. Discussion

We  found a 12% overall survival to discharge rate after OHCA in
atients ≥70 years of age. Among survivors to hospital discharge,
0% had favorable neurologic outcome, while 88% were alive at
ne year. Of the patient-related factors only age was significantly

ssociated with outcome in a multivariable model. We  found no
ignificant association of outcome with comorbidity as measured
y the CCI score. When adjusted for resuscitation parameters, none
f the studied patient-related factors had a statistically significant
 univariably associated with outcome.
riables that were univariably associated with outcome.

relation with survival. It thus appears that resuscitation-related fac-
tors, rather than patient-related factors, are decisive determinants
of outcome.

4.1. Survival

While the survival rate in this older cohort (aged ≥70 years)
was lower than in the general population in the Netherlands
(12% vs. 20%), favorable neurologic outcome occurred in a simi-
larly high proportion among survivors in both groups (90% and
94%).17 These results are in concordance with a recent study among
comatose patients admitted to intensive care units after OHCA.22

In that study, increasing age was associated with increased mor-
tality, while patients who  survived to hospital discharge had a
favorable neurologic outcome in the great majority of cases. Fur-
thermore, recent studies show a good perceived quality of life of
older patients, comparable to a reference population.23,24 Notably,
no surviving patients in our study cohort survived the OHCA in
vegetative condition.

Importantly, survival rates vary widely per country and region,9

and have increased substantially in the north-western regions of
Europe over the last 10–15 years, possibly due to increased lay-
rescuer resuscitation after intense population training with chest
compressions and ventilations25 and wide-scale implementation
of AEDs.17 Also the proportions of favorable neurologic outcome
among survivors differ between countries, ranging from 31% in
Korea14 to 69% in the Czech Republic13 and ≥85% in Arizona,
USA15,16. In the Netherlands the proportion of favorable neurologic
outcome have been consistently high since 1995.17,26 A possible
explanation for the high proportion of favorable neurologic out-
come observed in the current study is that in the Netherlands
prognostication is indicated in patients with prolonged coma after
resuscitation; in those with a very poor prognosis the treating
physician can refrain from further treatment. Recent international
recommendations27 emphasize the need for protocol led prog-
nostication after the first 72 h after return of organized rhythm
after a cardiac arrest, including it as an important element of post-
resuscitation care. Adherence to these recommendations prevents
prolonged treatment of comatose patients without chance of good
neurologic recovery.

These considerations are important in the context of advance
care planning, for patients, their family members, GPs and treating
physicians, and especially for individuals who consider issuing a

DNAR order. Decisions regarding DNAR orders should be based on
current information that reflects the present treatment practices
and outcomes in the region of residence. Patients′ informed choice
should be leading when making end-of-life decisions.
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.2. Pre-OHCA comorbidity and resuscitation parameters

Consistent with existing literature17,25, we found that resuscita-
ion parameters (notably presence of shockable initial rhythm and
ime to connection of defibrillator device) were strong predictors
f outcome. Adding resuscitation parameters to our multivariable
odel explained a much larger part of outcome than patient-

elated factors alone. Resuscitation parameters are, however,
nknown in advance, and hence cannot be taken into account when
iscussing advance care planning.

In contrast to a previous study in patients with a shockable initial
hythm28 we found no association between the pre-OHCA comor-
idity and neurologic outcome. This contrasting outcome may  be
xplained by a different study population (exclusion of patients
ith a not-shockable initial rhythm), and a different method of

ssessing patients′ pre-OHCA comorbidity. The CCI score used in the
resent study takes into account the presence of diseases weighted
n the basis of their association with mortality.21 Two recent
tudies29,30 that also used the CCI score showed similar associations
n the general population: age, but not CCI, was associated with
utcome. Although important, our study suggests that treatment
ecisions should be influenced by pre-OHCA comorbidity only as
ar as it causes a current poor quality of life and/or a short expected
ifespan. Still, we found two comorbidity exceptions: previous AMI
nd dementia were both strongly associated with outcome, albeit
n opposite directions. Patients with previous AMI  had a higher
hance of survival with favorable neurologic outcome than those
ithout. This is in agreement with a recent study showing that a
istory of AMI independently predicted an increased survival rate

n case of an OHCA.31 In our study, patients with a previous AMI
ad a significantly higher proportion of shockable initial rhythm,
robably explaining the positive association with outcome. None
f the 45 patients with dementia survived to discharge, although
n this group survival to ER (57%) and admission to hospital (36%)
s similar to patients without dementia. Though speculative, a pos-
ible explanation might be that in view of the mental condition of
he patient family and resuscitation team might have considered
dvanced resuscitation efforts to be inappropriate.

.3. Strengths and limitations

The strength of this study is that, we had not only information
n resuscitation parameters and medical history data from the GP
f patients who were transported to hospital, but also of those who
ied on scene, thereby avoiding selection bias. Accordingly, sur-
ival did not significantly differ between the 851 patients with a
etrievable medical history and the 481 patients without.

A possible limitation of our study is the retrospective collection
f data on patients’ pre-OHCA comorbidities from their GP, though
heir records should be complete. A second limitation of our study
s the possibility that CPR was not initiated in patients with the
ighest number of comorbidities, highest CCI score and perhaps
he worst prognosis, because a DNAR order was in place. In that
ase, the survival rates reported in our study are higher than they
therwise would have been, while the proportion of survival with
avorable neurologic outcome may  be lower. Moreover, a negative
nfluence of severe comorbidity could have remained undetected.

.4. Conclusion

While overall survival rates after OHCA are lower in older

atients, the vast majority of older patients who did survive had
avorable neurologic outcome, comparable with younger patients.
esuscitation-related factors and not comorbidity are important
eterminants of outcome in older patients. In the Netherlands,

1

tion 94 (2015) 33–39

survivors can expect an acceptable quality of life when surviving
OHCA.

Funding

MTB  was supported by Cardiovascular Research Netherlands
(CVON: PREDICT, no. 2012-10). MH  was supported by a grant from
the Netherlands Heart Foundation (No. 2013T034). HLT was sup-
ported by the Netherlands Organization for Scientific Research (No.
ZonMW Vici 918.86.616) and Cardiovascular Research Netherlands
(CVON: PREDICT, no. 2012-10). RWK  received funding for the
Amsterdam Resuscitation Study data collection by an uncondi-
tional grant from Physio-Control Inc (Redmond, WA). The funders
had no access to the data and did not contribute to the preparation
of this article.

Acknowledgments

We are greatly indebted to all participating EMS  dispatch
centers (Amsterdam, Haarlem and Alkmaar), regional ambulance
services (Ambulance Amsterdam, GGD Kennemerland, Witte Kruis
and Ambulancezorg Veiligheidsregio Noord-Holland Noord), fire
brigades, and police departments, as well as Schiphol airport and
Meditaxi, for their cooperation and support. Paulien Homma, Loes
Bekkers, Remy Stieglis and Jolande Zijlstra to the data collection,
data entry, and patient follow-up.

Appendix A. Supplementary data

Supplementary data associated with this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.resuscitation.
2015.06.017

References

1. Swor RA, Jackson RE, Tintinalli JE, Pirrallo RG. Does advanced age matter in out-
comes after out-of-hospital cardiac arrest in community-dwelling adults? Acad
Emerg Med  2000;7:762–8.

2. Herlitz J, Eek M, Engdahl J, Holmberg M,  Holmberg S. Factors at resuscitation and
outcome among patients suffering from out of hospital cardiac arrest in relation
to  age. Resuscitation 2003;58:309–17.

3. Deasy C, Bray JE, Smith K, et al. Out-of-hospital cardiac arrests in the older age
groups in Melbourne. Aust Resusc 2011;82:398–403.

4. Gijsen R, Hoeymans N, Schellevis FG, Ruwaard D, Satariano WA,  van den
Bos  GA. Causes and consequences of comorbidity: a review. J Clin Epidemiol
2001;54:661–74.

5. Marengoni A, Angleman S, Melis R, et al. Aging with multimorbidity: a systematic
review of the literature. Ageing Res Rev 2011;10:430–9.

6. Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untangling the concepts
of  disability, frailty, and comorbidity: implications for improved targeting and
care. J Gerontol A Biol Sci Med  Sci 2004;59:255–63.

7. Detering KM,  Hancock AD, Reade MC,  Silvester W.  The impact of advance care
planning on end of life care in elderly patients: randomised controlled trial. BMJ
2010;340:c1345.

8. Boyd K, Mason B, Kendall M,  et al. Advance care planning for cancer patients in
primary care: a feasibility study. Br J Gen Pract 2010;60:e449–58.

9. Berdowski J, Berg RA, Tijssen JGP, Koster RW.  Global incidences of out-of-
hospital cardiac arrest and survival rates: systematic review of 67 prospective
studies. Resuscitation 2010;81:1479–87.

0. Iwami T, Hiraide A, Nakanishi N, et al. Outcome and characteristics of out-of-
hospital cardiac arrest according to location of arrest: a report from a large-scale,
population-based study in Osaka, Japan. Resuscitation 2006;69:221–8.

1. Arrich J, Sterz F, Fleischhackl R, et al. Gender modifies the influence of age on
outcome after successfully resuscitated cardiac arrest: a retrospective cohort
study. Medicine (Baltimore) 2006;85:288–94.

2. Bunch TJ, White RD, Khan AH, Packer DL. Impact of age on long-term sur-
vival and quality of life following out-of-hospital cardiac arrest. Crit Care Med
2004;32:963–7.

3. Pleskot M,  Hazukova R, Stritecka H, Cermakova E, Pudil R. Long-term progno-

sis  after out-of-hospital cardiac arrest with/without ST elevation myocardial
infarction. Resuscitation 2009;80:795–804.

4. Ahn KO, Shin SD, Suh GJ, et al. Epidemiology and outcomes from non-traumatic
out-of-hospital cardiac arrest in Korea: a nationwide observational study. Resus-
citation 2010;81:974–81.

http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://dx.doi.org/10.1016/j.resuscitation.2015.06.017
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0160
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0165
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0170
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0175
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0180
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0185
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0190
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0195
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0200
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0205
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0210
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0215
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0220
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0225


suscita

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

S.G. Beesems et al. / Re

5. Mosier J, Itty A, Sanders A, et al. Cardiocerebral resuscitation is associated with
improved survival and neurologic outcome from out-of-hospital cardiac arrest
in elders. Acad Emerg Med  2010;17:269–75.

6. Mohler MJ, Wendel CS, Mosier J, et al. Cardiocerebral resuscitation improves
out-of-hospital survival in older adults. J Am Geriatr Soc 2011;59:822–6.

7. Blom MT,  Beesems SG, Homma  PCM, et al. Improved survival after out-of-
hospital cardiac arrest and use of automated external defibrillators. Circulation
2014;130:1868–75.

8. Berdowski J, Blom MT,  Bardai A, Tan HL, Tijssen JGP, Koster RW.  Impact of
onsite or dispatched automated external defibrillator use on survival after out-
of-hospital cardiac arrest. Circulation 2011;124:2225–32.

9. Nolan JP, Deakin CD, Soar J, Böttiger BW,  Smith G. European Resuscitation Coun-
cil. European Resuscitation Council guidelines for resuscitation 2005. Section 4.
Adult advanced life support. Resuscitation 2005;67:S39–86.

0. Jacobs I, Nadkarni V, Bahr J, et al. Cardiac arrest and cardiopulmonary resus-
citation outcome reports: update and simplification of the Utstein templates
for resuscitation registries: a statement for healthcare professionals from a task
force of the International Liaison Committee on Resuscitation (American Heart
Association, European Resuscitation Council, Australian Resuscitation Council,
New Zealand Resuscitation Council, Heart and Stroke Foundation of Canada,
InterAmerican Heart Foundation, Resuscitation Councils of Southern Africa).
Circulation 2004;110:3385–97.

1. Charlson ME,  Pompei P, Ales KL, MacKenzie CR. A new method of classifying

prognostic comorbidity in longitudinal studies: development and validation. J
Chronic Disord 1987;40:373–83.

2. Winther-Jensen M, Pellis T, Kuiper M,  et al. Mortality and neurological outcome
in  the elderly after target temperature management for out-of-hospital cardiac
arrest. Resuscitation 2015;91:92–8.

3

tion 94 (2015) 33–39 39

3. Beesems SG, Wittebrood KM,  de Haan RJ, Koster RW.  Cognitive function and
quality of life after successful resuscitation from cardiac arrest. Resuscitation
2014;85:1269–74.

4. Smith K, Andrew E, Lijovic M,  Nehme Z, Bernard S. Quality of life and func-
tional outcomes 12 months after out-of-hospital cardiac arrest. Circulation
2015;131:174–81.

5. Wissenberg M,  Lippert FK, Folke F, et al. Association of national initiatives
to  improve cardiac arrest management with rates of bystander interven-
tion and patient survival after out-of-hospital cardiac arrest. JAMA 2013;310:
1377–84.

6. Van Alem AP, Waalewijn RA, Koster RW,  de Vos R. Assessment of quality of
life  and cognitive function after out-of-hospital cardiac arrest with successful
resuscitation. Am J Cardiol 2004;93:131–5.

7. Sandroni C, Cariou A, Cavallaro F, et al. Prognostication in comatose sur-
vivors of cardiac arrest: an advisory statement from the European Resuscitation
Council and the European Society of Intensive Care Medicine. Resuscitation
2014;85:1779–89.

8. Carew HT, Zhang W,  Rea TD. Chronic health conditions and survival after out-
of-hospital ventricular fibrillation cardiac arrest. Heart 2007;93:728–31.

9. Terman SW,  Shields TA, Hume B, Silbergleit R. The influence of age and chronic
medical conditions on neurological outcomes in out of hospital cardiac arrest.
Resuscitation 2015;89:169–76.

0. Søholm H, Hassager C, Lippert F, et al. Factors associated with successful resus-

citation after out-of-hospital cardiac arrest and temporal trends in survival and
comorbidity. Ann Emerg Med  2015;65(5):523–31.

1. Stecker EC, Teodorescu C, Reinier K, et al. Ischemic heart disease diagnosed
before sudden cardiac arrest is independently associated with improved sur-
vival. J Am Heart Assoc 2014;3:e001160.

http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0230
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0235
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0240
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0245
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0250
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0255
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0260
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0265
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0270
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0275
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0280
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0285
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0290
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0295
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0300
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0305
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310
http://refhub.elsevier.com/S0300-9572(15)00263-4/sbref0310

	Comorbidity and favorable neurologic outcome after out-of-hospital cardiac arrest in patients of 70 years and older
	1 Introduction
	2 Methods
	2.1 Setting
	2.2 Study design and data collection
	2.3 Statistical analysis

	3 Results
	3.1 Study population
	3.2 Survival
	3.3 Patient-related factors and resuscitation parameters
	3.4 Multivariable analysis

	4 Discussion
	4.1 Survival
	4.2 Pre-OHCA comorbidity and resuscitation parameters
	4.3 Strengths and limitations
	4.4 Conclusion

	Funding
	Acknowledgments
	Appendix A Supplementary data
	References


