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Long-Term Disabilities of Survivors of Out-of-Hospital Cardiac Arrest

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

The primary outcome measure was Glasgow outcome scale-extended (GOS-E) at M18. Secondary outcome measures included evaluation of neurological, behavioral and cognitive disabilities, health-related quality of life (HR-QOL), anxiety and depression, and pooroutcome risk factors (GOS-E≤6) at M18.

Results: Among 139 included patients, 98 were assessable for the primary outcome measure. At M18, 64 (65%) had full recovery or minor disabilities (GOS-E>6), 18 (18%) had moderate disabilities but were autonomous for daily-life activities (GOS-E=6), 12 (12%) had poor autonomy (GOS-E<6 but >1) and 4 had died. Percentages of GOS-E>6 patients increased significantly over the 18-month study period. At M18, no patients had major neurological disabilities, 20% had cognitive disabilities, 32% had anxiety symptoms, 25% had depression symptoms, and their HR-QOL was impaired as compared to sex-and age-matched population. Low-flow time, Sequential Organ-Failure Assessment Score at admission, coma duration >3 days after CA or mechanical ventilation on days 3 and 7 were associated with poor functional outcome.

Interpretation: Among patients who awoke (GCS≥12) in the 14 days following OHCA, 35% had moderate-to-severe disabilities or had died at M18. Interestingly, patients improved until M18 post-OHCA. Risk factors associated with poor functional outcome were low-flow time, clinical severity at ICU admission, prolonged coma duration and mechanical ventilation.

Clinical trial registration: ClinicalTrials.gov (Identifier NCT02292147)

Key words: cardiac arrest, prognosis, disability Survivors of out-of-hospital cardiac arrest (OHCA), particularly those in persistent coma, may have long-term disabilities [START_REF] Paul | Neurological prognostication after cardiac arrest: how the "Best CPC" project would overcome selection biases[END_REF][START_REF] Cariou | Targeted temperature management in the ICU: guidelines from a French expert panel[END_REF][START_REF] Nolan | European Resuscitation Council and European Society of Intensive Care Medicine 2015 guidelines for post-resuscitation care[END_REF] . Although prediction of comatose patients' neurological outcomes is now relatively well-standardized using a multimodal approach based on difficult cases [START_REF] Nolan | European Resuscitation Council and European Society of Intensive Care Medicine 2015 guidelines for post-resuscitation care[END_REF][START_REF] Rossetti | Neurological prognostication of outcome in patients in coma after cardiac arrest[END_REF] , prognoses of patients awakening during the first days after intensive care unit (ICU) admission are not well-known. Results of small observational studies showed they may experience executive, memory and behavioral impairments [START_REF] Peskine | Neurological sequelae after cerebral anoxia[END_REF][START_REF] Peskine | Long-term functional outcome of cardiac arrest survivors[END_REF][START_REF] Raina | Functional Outcomes: One Year after a Cardiac Arrest[END_REF] . According to a large observational study 8 , 14-day survivors of OHCA had good prognoses at 1 year but some had persistent disabilities; another large study evaluating OHCA survivors' health-related quality of life (HR-QOL) at 1 year found that a majority of survivors had good outcomes and acceptable HR-QOL [START_REF] Smith | Quality of life and functional outcomes 12 months after out-of-hospital cardiac arrest[END_REF] . However, we lack data regarding the precise long-term outcomes of patients awakening post-OHCA, especially the percentage with persistent disabilities.

Moreover, risk factors of poor prognosis for this subset of patients (those awakening during the ICU stay) are not known. Therefore, the prospective, multicenter, observational Hanox study was designed to evaluate the long-term outcomes and disabilities of awakened OHCA survivors, and to identify their risk factors for poor functional outcome. This study is registered at ClinicalTrials.gov (Identifier: NCT02292147).

Methods

Study design

Six

Study participants

Survivors ≥18 years old, who awoke during the 14 days post-OHCA with a Glasgow coma score (GCS)≥12 were eligible. The patient or his/her legally authorized representative gave written consent before inclusion; for those unable to consent at the time of inclusion, followup consent was obtained whenever possible.

Exclusion criteria were: preexisting uncontrolled neurological disease (including multiple sclerosis, Parkinson's disease, debilitating stroke, amyotrophic lateral sclerosis, dementia); preexisting chronic psychiatric disease (including autism, schizophrenia, bipolar disorder or neuroleptic treatment); preexisting blindness or deafness; preexisting evolutive malignancy; preexisting dependency; patients under guardianship, unable to understand or speak French or living outside Paris area.

Study objectives and evaluation measures

The main objective was to evaluate the long-term functional outcomes of awakened OHCA survivors (with GCS≥12 at inclusion). The primary outcome measure, GOS-E score at month (M)18, is a scale that ranges from 1 (death) to 8 (full recovery or minor symptoms that do not affect daily life) [START_REF] Peskine | Long-term functional outcome of cardiac arrest survivors[END_REF] (see Supplemental Table 1).

Secondary objectives were to assess long-term neurological, cognitive and behavioral disabilities, dependence, HR-QOL, anxiety and depression and relatives' caretaking burden.

Apart from GOS-E, functional disability was also assessed using the modified Rankin scale (mRS) [START_REF] Banks | Outcomes validity and reliability of the modified Rankin scale: implications for stroke clinical trials: a literature review and synthesis[END_REF] (Supplemental Table 2). Neurological disability was evaluated with the National Institute of Health Stroke Score (NIHSS) [START_REF] Brott | Measurements of acute cerebral infarction: a clinical examination scale[END_REF] and the Movement Disorders Society Unified Parkinson's Disease Rating Scale (MDS-UDPRS) [START_REF] Goetz | Movement Disorder Society-sponsored revision of the Unified Parkinson's Disease Rating Scale (MDS-UPDRS): Process, format, and clinimetric testing plan[END_REF] ; cognitive disability using Mini-Mental State Examination (MMSE) [START_REF] Crum | Population-based norms for the Mini-Mental State Examination by age and educational level[END_REF] , the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) [START_REF] Randolph | The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS): preliminary clinical validity[END_REF] and the Frontal Assessment Battery (FAB) [START_REF] Dubois | The FAB: a Frontal Assessment Battery at bedside[END_REF] ; behavioral changes used self-rating and proxy-rating scales of the Behavioural Assessment of Dysexecutive Syndrome (BADS) questionnaire [START_REF] Burgess | The ecological validity of tests of executive function[END_REF] ; dependence for daily living activities using the Functional Independence Measure [START_REF] Keith | The functional independence measure: a new tool for rehabilitation[END_REF][START_REF] Sasanuma | Motor and cognitive function analysis for home discharge using the Functional Independence Measure in patients undergoing cardiac rehabilitation at a long-term acute-care hospital[END_REF] . Moreover, HR-QOL was assessed with the short form-36 (SF-36) questionnaire, sex-and age-matched as previously described [START_REF] Mchorney | The MOS 36-item Short-Form Health Survey (SF-36): III. Tests of data quality, scaling assumptions, and reliability across diverse patient groups[END_REF][START_REF] Luyt | Long-term outcomes of pandemic 2009 influenza A(H1N1)-associated severe ARDS[END_REF] ; anxiety and depression using the Hospital Anxiety and Depression Scale [START_REF] Zigmond | The hospital anxiety and depression scale[END_REF] . Last, relatives' caretaking burden was evaluated with Zarit's Burden Inventory Scale [START_REF] Zarit | Relatives of the impaired elderly: correlates of feelings of burden[END_REF] . In the ICU, consciousness evaluation used the GCS and the Full Outline of UnResponsiveness (FOUR) score [START_REF] Wijdicks | Validation of a new coma scale: The FOUR score[END_REF] . We also explored predictive factors associated with poor functional outcome, defined as a Glasgow outcome scale-extended score (GOS-E)≤6 [START_REF] Mcmillan | The Glasgow Outcome Scale -40 years of application and refinement[END_REF] . We choose this cutoff to define poor functional outcome because the population we included in the study had an a priori good prognosis: indeed, patients who awoke in the ICU with a Glasgow coma score ≥12 are supposed to have no or minor disabilities, including capability of returning to work.

Study procedure

After inclusion, patients were prospectively followed during their ICU and hospital stays, and procedure and ICU-and hospital-event parameters were recorded. OHCA parameters were recorded using the Utstein criteria [START_REF] Perkins | Cardiac arrest and cardiopulmonary resuscitation outcome reports: update of the Utstein Resuscitation Registry Templates for Out-of-Hospital Cardiac Arrest: a statement for healthcare professionals from a task force of the International Liaison Committee on Resuscitation (American Heart Association, European Resuscitation Council, Australian and New Zealand Council on Resuscitation, Heart and Stroke Foundation of Canada, InterAmerican Heart Foundation, Resuscitation Council of Southern Africa, Resuscitation Council of Asia); and the American Heart Association Emergency Cardiovascular Care Committee and the Council on Cardiopulmonary, Critical Care, Perioperative and Resuscitation[END_REF] . At ICU discharge, consciousness was evaluated using the GCS and FOUR score.

After hospital discharge, patients were seen during outpatient visits at M1, M6, M12 and M18 post-OHCA in the participating neurology or rehabilitation departments (see Figure 1 for detailed study procedures). At M1, a neurologist assessed patients for consciousness, neurological and cognitive disabilities, and an electroencephalogram (EEG) was obtained. A modified Synek scale [START_REF] Synek | Prognostically important EEG coma patterns in diffuse anoxic and traumatic encephalopathies in adults[END_REF] was applied to interpret EEGs (Supplemental Table 3). At M3, a psychologist interviewed patients by phone to evaluate vital status, GOS-E and global functional status. At M6, M12 and M18 visits, a hospital physical medicine and rehabilitation physician evaluated patients' functional status, dependence, neurological, cognitive and behavioral status using the tools described above. All visits were performed by experienced physicians, following a standardized approach to evaluate primary and secondary outcomes. GOS-E was determined by patient interview. Anxiety and depression as well as HR-QOL were also assessed during these visits. RBANS was evaluated only at the M18 visit.

Statistical analyses

Data are expressed as median [quartile 1-quartile 3]([Q1-Q3]), mean (± standard deviation 

Results

Among the 140 included patients, one with exclusionary evolutive cancer had his ICUstay parameters recorded at inclusion but not thereafter; hence, 139 patients were analyzed (Figure 1). Four patients, classified as GOS-E 1, died on day 18, 24, 458 or 507 postinclusion.

Patients' ICU-admission, inclusion and OHCA characteristics are reported in Table 1.

Briefly, patients were young (median age 55 years), 77% men, and only a minority had comorbidities. OHCA occurred mostly in public places, with short no-and low-flow times.

Median [Q1-Q3] OHCA-to-inclusion time was 6 [3-9] days.

In-ICU events are reported in Table 2. Eighty-eight (67%) of 132 patients had an EEG during their ICU stays; only half of them were normal.

The M6, M12 and M18 visits were completed, respectively, by 104 (75%), 91 (65%) and 94 (68%) patients, but only 74 patients were evaluated at the 3 visits (characteristics of these 74 patients are reported in Table 1).

No patient was hospitalized in rehabilitation unit during follow-up, but ambulatory care by physiotherapists or other caregivers was not recorded.

Primary outcome

Ninety-eight (71% of those included) patients' GOS-E scores could be determined: 36 (37%) had a GOS-E of 8; 28 (29%) a GOS-E of 7; 18 (18%) a GOS-E of 6; 8 (8%) a GOS-E of 5, 4 (4%) a GOS-E of 4 and 4 (4%) a GOS-E of 1. In other words, 64 (65%) patients had recovered fully or had minor disabilities (GOS-E>6), 18 (18%) had moderate disabilities but were autonomous for daily-life activities (GOS-E=6), 12 (12%) had poor autonomy (GOS-E< 6 but >1) and four had died.

Among the 41 patients for whom primary outcome could not be determined, 26 were lostto-follow-up, 10 patients decided not to come at the M18 visit, and the investigator canceled the visit for unknown reason in the remaining 5. As compared to the 98 evaluable patients, patients who could not be evaluated at M18 were similar except for their medical history: they had more frequent history of myocardial infarction (29% vs. 10%, p=0.006), diabetes mellitus (16% vs. 2%, p = 007=) and were frequently tobacco users (73% vs. 54%; p = 0.035).

Secondary outcomes

GOS-E kinetics over time

Figure 2 displays the GOS-E evolution over time for the 74 patients who completed the 3 protocol-specified visits (see Supplemental Figure 1 and Supplemental Table 4 for values).

The percentages of those with good functional outcome (i.e. GOS-E>6), increased over the 18-month study period; from 52% at M3 to 65% at M18 months (p<0.01)) (Supplementary Figures 2 and3).

Neurological disabilities

Patients' persistent neurological disabilities at M6, M12 and M18 are reported in Table 3 for the 74 patients who completed the 3 protocol-specified visits and Supplemental Table 5 for the whole population. The vast majority of them had no neurological disabilities, with no significant change between M6 and M18 post-OHCA (Supplemental Figure 4).

Cognitive disabilities

The M1-evaluation findings for 112 patients are reported in Supplemental Table 6: the MMSE was >25 for 86% and <20 for 7%. Most patients had normal EEG tracings but 38% had minor abnormalities. Although a majority of patients had no cognitive disabilities during follow-up, MMSE remained constant at ≤25 for 20% at M12 and M18 (Table 3 and Supplemental Fig. 4). The M18 RBANS evaluations for 71 (76%) patients yielded a median 

Behavioral disabilities

BADS score evaluation of behavioral disabilities was comparable for patients and relatives (no significant difference between patients and relatives scores at each evaluation visit) with significant improvement in BADS scores from M6 to M18 in both patients and relatives (P<0.001 for trend over time). Moreover, there were positive correlations at M6 (r=0.66, p<0.01), M12 (r=0.52, p<0.01) and M18 (r=0.63, p<0.01) between patients and relatives scores (Table 3).

Dependence to daily living activities

Only one patient had a Functional Independence Measure score <63 at M18 (vs. 0 for other times) and, thus, was deemed dependent for daily living activities (Supplemental Table 5).

Anxiety, depression and quality of life

The percentages of patients with anxiety and depression symptoms were stable throughout follow-up (P = NS for trend over time). HR-QOL was assessed at M6, M12 and M18, respectively for 98, 84 and 74 patients, but in 52 patients at the 3 time points: except for bodily pain, social functioning and mental health, these 52 patients reported decreased HR-QOL in all evaluated domains, compared to an age-and sex-matched French population [START_REF] Leplège | The French SF-36 Health Survey: translation, cultural adaptation and preliminary psychometric evaluation[END_REF] (Figure 4). Mental and physical aggregate components of the SF-36 score increased over time (Table 3, p<0.001 for trends over time).

Relatives' caretaking burdens

Less than half of the relatives could be evaluated with Zarit's scale during follow-up (Table 3), without baseline differences in patients whose relative caretaking burdens could be evaluated as compared to patients whose relative caretaking burdens could not be evaluated. At M18, relatives estimated their caretaking burdens to be moderate for 6% of them, light for 24% and absent or minor for 71%; none considered it heavy (Table 3). The percentages of relatives with light, moderate or absent burdens were similar at M6 and M12.

Factors associated with poor functional outcome

According to univariable analyses, low-flow time (OR 1.03 per minute increase, 95% CI 1.0-1.06), SOFA score at ICU admission (OR 1.23, 95% CI 1.07-1.42), duration of coma >3 days (OR 2.66, 95% CI 1.19-5.56), mechanical ventilation on day 3 (OR 15.17, 95% CI 1.96-117.4) and day 7 (OR 2.32, 95% CI 1.07-5.05) were associated with poor functional outcome (GOS-E≤6 at M18) (see Supplemental Table 7).

Discussion

In this prospective study, we found that, at M18 post-OHCA, 65% of the survivors who awakened during their ICU stays with a GCS≥12 had recovered fully or had only minor disabilities. Notably, the percentage of patients with good outcomes (i.e., those with a GOS-E>6) increased significantly from M3 to M18 post-OHCA (p<0.01). Of note, improvement in outcome was predominant and significant from M3 to M6, and less important thereafter. Moreover, although most patients had no major neurological disabilities, 20% had cognitive disabilities, 32% had anxiety symptoms and 25% had depression symptoms, and 28% had a global RBANS score <80, i.e., worse than for patients with moderate traumatic brain injury. Furthermore, their HR-QOL was impaired, compared to a sex-and age-matched French population. Also, risk factors traditionally associated with poor outcome (low-flow time, SOFA-score-assessed disease severity at ICU admission, duration of mechanical ventilation and ICU stay) were also associated with GOS-E≤6 at M18. Future larger studies to confirm our data or find specific risk factors may be encouraged.

Most studies that evaluated OHCA patients' outcomes defined good outcome as a cerebral performance category (CPC) of 1 or 2 [START_REF] Nolan | European Resuscitation Council and European Society of Intensive Care Medicine 2015 guidelines for post-resuscitation care[END_REF] . However, patients with CPC 2, and even with CPC 1, may have long-term disabilities, e.g., memory or executive disorders [START_REF] Peskine | Neurological sequelae after cerebral anoxia[END_REF][START_REF] Stiell | Comparison of the Cerebral Performance Category score and the Health Utilities Index for survivors of cardiac arrest[END_REF] . Like Smith et al. [START_REF] Smith | Quality of life and functional outcomes 12 months after out-of-hospital cardiac arrest[END_REF] , we chose to assess outcome with GOS-E, which is more detailed than the CPC, because of our specific study population (patients awakened post-OHCA with GCS≥12): the GOS-E is probably more accurate and precise to detect minor disabilities than CPC. Moreover, we investigated not only functional outcomes but also neurological and cognitive disabilities, anxiety, depression and HR-QOL, and relatives' caretaking burdens. Notably, our results indicated that recovery continued for up to 18 months post-OHCA. It had previously been found that functional outcomes could improve 1 year post-OHCA [START_REF] Peskine | Long-term functional outcome of cardiac arrest survivors[END_REF][START_REF] Raina | Functional Outcomes: One Year after a Cardiac Arrest[END_REF][START_REF] Moulaert | Long-term Outcome After Survival of a Cardiac Arrest: A Prospective Longitudinal Cohort Study[END_REF] but our study is the first to evaluate long-term outcomes beyond M12.

Moulaert et al. evaluated 141 OHCA survivors at 1-year and found that 15% had depression and anxiety, 28% had post-traumatic stress disorders, 13% had cognition disorders and 52% suffered from fatigue [START_REF] Moulaert | Long-term Outcome After Survival of a Cardiac Arrest: A Prospective Longitudinal Cohort Study[END_REF] . Importantly, the authors observed change over time, with attenuation of cognitive disabilities, post-traumatic stress disorders and HR-QOL, but not anxiety, depression and fatigue during the first year post-OHCA 8 . Our results are similar but with a higher percentage of patients with cognitive disabilities. The discrepancies between our findings and theirs might be explained by several factors: first, the same disability-evaluating scores were not used in the two studies; second, case-mix and inclusion criteria differed. We included patients who awakened (with GCS≥12) during the 14 days post-OHCA, whereas Moulaert et al. investigated patients who survived 2 weeks after OHCA, without providing any information about their consciousness levels at inclusion, but excluded 97 patients because they were included in the experimental group of a randomized-controlled trial.

Another difference with Moulaert's study is the highest proportion of patients with anxiety and depression; 32 and 25% of anxiety and depression for our patients vs. 15% for Moulaert's patients. However, the rates observed in our patients were not higher than those previously reported, a meta-analysis reporting rates of depression between 14 and 45%, and rates of anxiety between 13 and 61% after CA [START_REF] Wilder Schaaf | Anxiety, depression, and PTSD following cardiac arrest: a systematic review of the literature[END_REF] . Lastly, our follow-up lasted until M18 (vs. M12 in Moulaert's study), and disabilities may continue to evolve from M12 to M18 [START_REF] Peskine | Long-term functional outcome of cardiac arrest survivors[END_REF][START_REF] Raina | Functional Outcomes: One Year after a Cardiac Arrest[END_REF][START_REF] Moulaert | Long-term Outcome After Survival of a Cardiac Arrest: A Prospective Longitudinal Cohort Study[END_REF] .

In a randomized-controlled trial, those same authors found that a semi-structured nursing intervention, intended to detect cognitive and emotional problems early, provide appropriate information and emotional and practical support, promote self-management techniques, with referral to specialized services, if necessary, starting a median [range] of 24 [9-70] days after OHCA, improved survivors' outcomes [START_REF] Moulaert | Early neurologically-focused follow-up after cardiac arrest improves quality of life at one year: A randomised controlled trial[END_REF] . The results demonstrated that, compared with standard care, use of that intervention was associated, at 1 year with, better HR-QOL and less anxiety and better emotional state. However, the intervention did not impact caregivers' outcomes [START_REF] Moulaert | Early neurologically-focused follow-up after cardiac arrest improves quality of life at one year: A randomised controlled trial[END_REF] . Those observations may have a direct impact on OHCA survivors. Because our risk-scale model enabled us to identify, with good specificity, patients at risk of a poor outcome at M18 with three simple variables, these patients may be good candidates for specific and intensive rehabilitation program(s), or at least be identified as such and oriented accordingly for specialized follow-up. Indeed, because we observed improvement of patients' functional outcomes over time, it could be presumed that specific programs targeting patients at risk of poor functional outcomes might improve their prognoses. However, that hypothesis remains to be determined in future interventional studies.

Herein, survivors estimated that their HR-QOL had declined, with no clear improvement over time. Bohm et al. found the same results: they evaluated HR-QOL of Temperature-Targeted-Management trial survivors [START_REF] Nielsen | Targeted temperature management at 33°C versus 36°C after cardiac arrest[END_REF] , and found that, despite general HR-QOL reported acceptable by many survivors, it was impaired for many others [START_REF] Bohm | Detailed analysis of health-related quality of life after out-of-hospital cardiac arrest[END_REF] . Our results agree with those findings, and reinforce them: unlike previous studies, we explored HR-QOL at different times, and found that HR-QOL remained stable throughout the study period. Whether or not HR-QOL could improve in those patients beyond M18 remains to be determined. Using the SF-36 to assess 255 OHCA survivors after a median [Q1-Q3] 38 [12-78] months between OHCA and interview, Geri et al. found that their HR-QOL did not differ from that of an ageand sex-matched population. Although theirs was a retrospective study with inherent bias due to that design, we cannot exclude that OHCA survivors' HR-QOL might improve over time [START_REF] Geri | Predictors of long-term functional outcome and health-related quality of life after out-of-hospital cardiac arrest[END_REF] .

Our work has several limitations. First, we included patients who awoke in the first 2 weeks after CA, and we cannot exclude that including patients who awoke later would have led to same results. Second, only 74 patients were evaluated at the three pre-specified visits at M6, M12-and M18. Other patients consulted at only one or two of them, and reason for unavailability was not recorded. However, when taking into account only those 74 patients who were evaluated all three times, results were similar. Third, we followed patients until 18 months post-OHCA and showed that they improved over time, even after 1 year. However, whether or not they continued to improve beyond M18 is unknown. Thus, it would be interesting to pursue these patients' follow-up, to assess the evolution of their improvement.

Fourth, although we excluded patients with known neurologic and psychiatric disease, we cannot exclude that some of them may have preexisting neurological or psychological impairment that could have altered the results. Fifth, we know from previous studies that ICU survivors' HR-QOL may be diminished, with cognitive function decline [START_REF] Luyt | Long-term outcomes of pandemic 2009 influenza A(H1N1)-associated severe ARDS[END_REF][START_REF] Pandharipande | Long-term cognitive impairment after critical illness[END_REF] . Pandharipande et al. found that 24% of survivors 1 year after ICU discharge had the same cognitive impairment as patients with mild Alzheimer's disease [START_REF] Pandharipande | Long-term cognitive impairment after critical illness[END_REF] . Moreover, Lijla et al. found, in a study comparing survivors from the TTM trial to ST-elevation myocardial infarction without cardiac arrest patients, that these latter had also cognitive impairments, suggesting that not only brain injury during CA may occur [START_REF] Lilja | Cognitive function in survivors of out-of-hospital cardiac arrest after target temperature management at 33°C versus 36°C[END_REF] . Therefore, without a control group, it is difficult to know whether or not our patients' disabilities were only attributable to OHCA or partly due to the consequences of an ICU stay or underlying cardiac disease. However, although ICU stay may have a role in cognitive dysfunction, it seems likely that the disabilities observed after critical illness would be more related to the causative disease than to the ICU stay itself.

Moreover, one strength of our study is the detailed and repeated long-term follow-up. Last, although no patient was hospitalized in a rehabilitation unit during follow-up, it is not known whether or not patients received ambulatory care by physiotherapists or other caregivers.

Whether or not such interventions, if performed, would have an impact on our results is not known.

Interpretation

In summary, survivors awakening during the 14 days following OHCA have good long-term prognoses; however, some may experience neurological, cognitive, behavioral and psychological disabilities. Importantly, the prognosis may improve, and disabilities regress until M18 post-OHCA and perhaps beyond. Whether or not specific rehabilitation programs for these patients or those at risk of poor functional outcomes could improve those outcomes remains to be determined. c data available for 137/139 of the whole population and 74/74 of those who completed the 3 follow-up visits 
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  SD]) or mean (95% confidence interval (CI)), as appropriate. Between-group comparisons used Student's t-test or Mann-Whitney U-tests for continuous variables and χ 2 for categorical variables. A univariable logistic-regression model tested the impact of each clinical characteristic and ICU event on poor functional outcome. For this analysis, 123 patients were used: 98 with known M18 outcome; and outcomes at M12 (n=10), M6 (n=13) and M3 (n=2) were used for the remaining 25 patients. All analyses were computed with R software, version 3.5.1 (R Foundation) at a two-sided, 5% alpha risk.
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 3 global cognition score of 93 [79-103]. The distributions of values for the different RBANS score components and the global score are shown in Figure The global score was <80 for 28% of the patients.

Fig. 1

 1 Fig. 1 Flow chart of the study with study visits and procedures at each time point. ICU, intensive care unit. EEG, electroencephalogram. GOS-E, Glsagow outcome scale-extended. PMR, physical medicine and rehabilitation. RBANS, Repeatable Battery for the Assessment of Neuropsychological Status.

Fig. 2

 2 Fig.2 Kinetics of Glasgow outcome scale-extended in the 74 patients with complete followup, displayed as alluvial plot. GOS-E, Glasgow outcome scale-extended. Data are missing at 3 months for 16 patients (NA, not available).

Fig. 3

 3 Fig. 3 Cognition score in survivors of out-of-hospital cardiac arrest at month 18. The box plots show the components and the global scores of the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS). The internal horizontal bar is the median, the internal + is mean; the upper and lower limits of the boxes are the quartile1 and quartile 3, respectively; and the bars are 1.5 times the interquartile range. The black circles are outliers. The pink line and pink band indicate the normal value and standard deviation.

Fig. 4

 4 Fig. 4 Health-related quality of life of survivors of out-of-hospital cardiac arrest. Comparison of the SF-36 scores of 52 cardiac arrest survivors (pink bars) vs. the normative values of an age-and sex-matched French general population (blue bars) at 6 (M6), 12 (M12) and 18 (M18) months The SF-36 score combines 36 items exploring 8 domains (physical functioning, role-physical, bodily pain, general health, vitality, social functioning, roleemotional and mental health). Individual component scores range from 0 (poor) to 100 (excellent). The box plots report: the internal horizontal line is the median; the lower and upper box limits are the quartile1 and quartile 3, respectively; bars represent the 95%

Table 3 Disabilities at month (M) 6, 12 and 18 in the 74 patients with complete follow-up

 3 Health-related quality of life d moderate burden and a score >60 indicates heavy burden.
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