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Introduction

Intra-cerebral haemorrhage (ICH) has an incidence over 2 per 10,000 person-years. [START_REF] Van Asch | Incidence, case fatality, and functional outcome of intracerebral haemorrhage over time, according to age, sex, and ethnic origin: a systematic review and meta-analysis[END_REF] It is a leading cause of stroke-related mortality, with a 30-day mortality as high as 40%. [START_REF] Van Asch | Incidence, case fatality, and functional outcome of intracerebral haemorrhage over time, according to age, sex, and ethnic origin: a systematic review and meta-analysis[END_REF] The large US Get With The Guidelines GWTG study [START_REF] Inohara | Association of intracerebral hemorrhage among patients taking non-vitamin K antagonist vs. vitamin K antagonist oral anticoagulants with in-hospital mortality[END_REF] reported VKA exposure in 11% out of 141,311 patients with ICH. This percentage increases with age [START_REF] Schols | Incidence of oral anticoagulant-associated intracerebral hemorrhage in the Netherlands[END_REF] as older patients are more prone to receive oral anticoagulant for atrial fibrillation, venous thromboembolism or other cardiovascular diseases. Patients with ICH while exposed to VKA have larger haematoma volume, increased rate of haematoma expansion and higher mortality compared to patients not receiving oral anticoagulant. [START_REF] Seiffge | Meta-analysis of haematoma volume, haematoma expansion and mortality in intracerebral haemorrhage associated with oral anticoagulant use[END_REF] Various prognostic scores [START_REF] Cheung | Use of the original, modified, or new intracerebral hemorrhage score to predict mortality and morbidity after intracerebral hemorrhage[END_REF][START_REF] Godoy | Predicting mortality in spontaneous intracerebral hemorrhage: can modification to original score improve the prediction?[END_REF][START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF][START_REF] Chuang | Risk stratification for predicting 30-day mortality of intracerebral hemorrhage[END_REF] have been developed to predict 30day mortality after ICH since 2001, when Hemphill et al. introduced what is now know as the "original" ICH score. [START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] However, the contribution of antithrombotic treatment to prognostic scores has not been fully defined. In a retrospective study [START_REF] Houben | Predicting Prognosis of Intracerebral Hemorrhage (ICH): Performance of ICH Score Is Not Improved by Adding Oral Anticoagulant Use[END_REF] , VKA was independently associated with 30-day mortality, but adding VKA use did not add much to existing prognostic score such as ICH score. [START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] Performed in 2004-2009, this study only looked at vitamin K antagonists, direct oral anticoagulant (DOAC) being not available yet. [START_REF] Houben | Predicting Prognosis of Intracerebral Hemorrhage (ICH): Performance of ICH Score Is Not Improved by Adding Oral Anticoagulant Use[END_REF] Oral anticoagulant was an item included in the max-ICH score [START_REF] Sembill | Severity assessment in maximally treated ICH patients: The max-ICH score[END_REF] developed from data collected in 2009-2011, but DOAC and VKA were not distinguished. None of existing models has taken account of the impact of changes in management. Early care limitation influenced the predictive validity of prognostic scores, and the max-ICH score was developed to minimize the bias in severity assessment. [START_REF] Sembill | Severity assessment in maximally treated ICH patients: The max-ICH score[END_REF] NIHSS was retained in the model and Glasgow Coma Scale (GCS) failed to further improve the model. However, depressed consciousness often observed in ICH may diminish the utility of the NIHSS.

We aimed to independently develop, externally validate and finally compare a new score with the ICH score [START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] for the prediction of 30-day mortality among patients referred with ICH while receiving an antithrombotic drug.

Methods

We followed the TRIPOD guidelines. [START_REF] Collins | Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis (TRIPOD): the TRIPOD Statement[END_REF] The study comprised a model-development phase and a validation phase. The dataset used is available from the corresponding author on request.

Study population

The SACHA study is a French prospective population-based cohort study on the incidence and outcome of major bleeding among patients treated with antithrombotics (parenteral or oral anticoagulant, or antiplatelet agent). Its methods have been described elsewhere. [START_REF] Bouget | Major bleeding with antithrombotic agents: a 2012-2015 study using the French nationwide Health Insurance database linked to emergency department records within five areas -rationale and design of SACHA study[END_REF][START_REF] Bouget | Major bleeding risk associated with oral anticoagulant in real clinical practice. A multicentre 3-year period population-based prospective cohort study[END_REF] For the current analysis, we studied all consecutive adult subjects referred for intra-cerebral haemorrhage (ICH), either spontaneous or secondary to trauma, between January 1, 2013 and December 31, 2015 to emergency departments in three tertiary care hospitals. We only excluded patients with extradural hematoma or for whom an early (< 72 hours) decision to alter management, i.e., withholding/withdrawal of medical support, do-not-resuscitate (DNR) orders, was made. Of the 537 eligible patients, 252, 157 and 128 were enrolled in Rennes, Brest and Angers respectively. A model development dataset, based on one of the recruiting centres (Rennes, 252 patients, 47% of all inclusions) out of the three was formed in nonrandom manner. Patients enrolled in Brest and Angers (285 patients) formed the validation dataset. All participants were prospectively monitored for a 30-day period.

We considered a short-term (30-day mortality from any cause) prognostic outcome. Dates of death were recorded from a form completed at hospital discharge, or from follow-up information through phone contact with the patient's family or general practitioner.

We considered potential predictors in the literature [START_REF] Cheung | Use of the original, modified, or new intracerebral hemorrhage score to predict mortality and morbidity after intracerebral hemorrhage[END_REF][START_REF] Godoy | Predicting mortality in spontaneous intracerebral hemorrhage: can modification to original score improve the prediction?[END_REF][START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF][START_REF] Chuang | Risk stratification for predicting 30-day mortality of intracerebral hemorrhage[END_REF][START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF][START_REF] Houben | Predicting Prognosis of Intracerebral Hemorrhage (ICH): Performance of ICH Score Is Not Improved by Adding Oral Anticoagulant Use[END_REF][START_REF] Sembill | Severity assessment in maximally treated ICH patients: The max-ICH score[END_REF] . All predictors were measured on entry into the study (hospital referral). These included demographic characteristics, clinical or biological factors (age, gender , tobacco or alcohol use, comorbidities (cancer, cirrhosis, gastro-duodenal ulcer, chronic kidney disease, diabetes mellitus, history of arterial hypertension, stroke, history of (intracranial) bleeding, peripheral arterial disease, heart failure, coronary artery disease), traumatic setting, prescriptions for five anticoagulant drug classes (VKA, DOAC, antiplatelet agent alone, parenteral anticoagulant alone, and any combination), MDRD in mL/min/m², the Glasgow coma scale score (GCS), and radiographic factors that are commonly assessed in the setting of ICH: number of hematomas, volume in mL, [START_REF] Kothari | The ABCs of measuring intracerebral hemorrhage volumes[END_REF][START_REF] Webb | Accuracy of the ABC/2 score for intracerebral hemorrhage: systematic review and analysis of MISTIE, CLEAR-IVH, and CLEAR III[END_REF] intra-ventricular haemorrhage (IVH, yes or no; or number of ventricles filled with blood, 1 to 4), infratentorial location (yes or no), hydrocephaly (yes or no), and medium line deviation (yes or no; or in mm). Demographic characteristics and clinical or biological factors were recorded from medical charts by trained research nurses blinded to outcome information.

Investigators, blinded to the predictor variables and patient outcome, reviewed and classified all cranial CT scans in a structured format.

Applying the "EPV (events per variable) 1-10" rule-of-thumb, and anticipating 75 events (30% of the model development dataset), eight predictors were expected to be identified.

Statistical analysis

A linear relationship between continuous predictors and outcome was found using a generalized additive model (PROC GAM) (Supplementary Figure 1). If a departure from linearity was observed, the predictors were dichotomized: number of hematomas (< 3 or ≥ 3) and number of ventricles filled with blood (none or ≥ 1).

For data-sets with arbitrary missing patterns, we used a fully conditional specification (FCS) method which assumes the existence of a common distribution for all variables. A regression method was used to impute missing values on the basis of all predictors and the outcome. It is important to note that we had no missing data for the outcome. Using the percentage of the incomplete cases as the number of imputations [START_REF] Bodner | What Improves with Increased Missing Data Imputations?[END_REF] , fourteen complete datasets were created for the model development dataset and fifteen for the validation dataset.

All predictors were included in a multivariate logistic regression model, as well as the interaction between ICH volume and infratentorial location, since it was already included in the ICH-GS. [START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF] A backward stepwise selection process was used to select the subset of variables independently associated with the outcome, retaining all variables with a Wald test p-value < .10. We quantified the predictive contribution of each variable using its z score (the model coefficient divided by its standard error). The data was analysed using standard SAS 9.4 procedures (PROC LOGISTIC), and the MIANALYZE procedure, which combines results from the imputation analyses and generates valid statistical inferences.

Interaction between antithrombotic agent classes (VKA, DOAC, antiplatelet agent alone, parenteral anticoagulant alone, or any combination) and each factor was added to the final multivariate regression model. We also added any reversal therapies (vitamin K, protamin sulfate, prothrombin complex concentrate, NovoSeven® and eptacog alfa, which is almost identical to human protein factor VII, or FEIBA®, an anti-inhibitor coagulant complex) to the model to check whether this variable enhanced the prognostic value of the model.

For each individual, the probability of developing the outcome was then calculated on the basis of the regression coefficients of the final model developed using the formula: Probability of outcome = exp (lpred)/(1 + exp (lpred)) where 'lpred' stands for 'linear predictor'.

The performances of the model developed were investigated across fifteen imputed validation datasets. Discrimination was expressed as the area under the receiver-operating curve (AUC). The AUC represents the likelihood that, for two individuals, one with and one without the outcome, the predicted outcome probability will be higher for the individual with the outcome compared to the one without. Calibration was plotted graphically, with observed risks plotted on the y-axis against predicted risks on the x-axis, bearing in mind that the ideal line has an intercept of 0 and slope of 1.

We developed a score chart to facilitate the calculation of a patient's 30-day mortality risk: we divided the regression coefficients of the model developed by the lowest value, rounding to the nearest integer to provide a number for each of the predictors; the score was thus the sum of these numbers.

Net benefit is a type of decision-based analytical measure. [START_REF] Vickers | Decision curve analysis: a novel method for evaluating prediction models[END_REF] Harm and benefit are compared on the same scale. Net benefit was plotted against the different threshold probabilities for 30-day mortality. A comparison between the ICH score (0-6) as described by Hemphill et al. [START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] was performed, as well as a comparison with a hypothetical strategy assuming that all patients would die within 30 days, and another hypothetical strategy assuming that all patients would survive up to 30 days.

Finally, a net reclassification index [START_REF] Pencina | Evaluating the added predictive ability of a new marker: From area under the ROC curve to reclassification and beyond[END_REF] was used to compare the new scoring system to the ICH score. [START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] We arbitrarily set two probability thresholds (low <.15, and high ≥ .80 probability) and displayed estimated and observed 30-day mortality probabilities for each score level in the validation dataset. This is an ancillary analysis within a study that received regulatory approval (CNIL, DR-2013-488, with subsequent substantial changes, DR-2016-489). The regulatory board waived the need for patients' written informed consent. Requests for anonymized data will be considered by Professor Bouget (jacques.bouget@univ-rennes1.fr).

Results

Figure 1 describes the flow of participants through the study. The baseline characteristics of

patients in the model development and validation cohorts are shown in Table 1. The validation study population (N = 285, 97 outcomes) differed geographically from the model development study population (N = 252, 81 outcomes). There were some differences in demographic characteristics (gender), in predictor prevalence rates (for instance CKD and stroke), and outcome incidence between the two centres involved in the validation study, as well as some differences with the model development study population. Differences with regard to clinical characteristics (age, Glasgow coma scale score) and imagery results (volume, intraventricular extension, infratentorial location, hydrocephaly and medium line deviation) were as expected between patients excluded from the analysis because of early (< 72 hours) decision to alter management and patients included in the analysis (Supplementary Table 1). The characteristics of participants with at least one missing value for any predictor is given in Supplementary Table 2 and the description of antithrombotic drugs and regimens is given in Supplementary material Table 3.

Non-adjusted associations between each candidate predictor and the outcome, along with the results (predictor-outcome associations) from the multivariate analysis, are shown in Table 2. It is important to note that all analyses were conducted on 14 imputed datasets.

Among the well-known clinical predictors, age and the Glasgow coma scale score remained associated with 30-day mortality, as were all well-known imagery factors (volume, intraventricular extension, and infratentorial location). The final parsimonious model performed well in the validation dataset with a minimum c-statistic across 15 imputations of 0.896, indicating good-to-excellent discriminant ability. Continuous predictors ranged from 23 to 102 years for age, from 1 to 140 mL for hematoma volume, and from 3 to 15 for the Glasgow coma scale. We did not detect any statistically significant interaction (p-value > . 22 after adjustment for multiple testing) between antithrombotic drug classes and any factor in the final multivariate regression model. Reversal therapies had no additional value to predict 30-day mortality. It should be noted that reversal therapy mainly concerns oral anticoagulants, and the median time lapse after emergency ward admission was 3 and a half hours. 4). Some examples are given the in Supplementary Table 5. A web calculator is available on the following platform: https://www/ea-reperes.com/ich_v1/. Converting the original formula into a simplified scoring rule led to a certain loss of predictive accuracy, with the c-statistic across imputations ranging from 0.861 to 0.870 after simplification.

Figure 3 displays the net benefit curves for the new scoring system compared to the ICH score. The net benefit of using the new score surpassed that of the strategy using the ICH score.

The Net reclassification index is presented in Supplementary Table 6 comparing the new scoring system to the ICH score. The new scoring system appears better than the ICH score, with a substantial number of events (and non-events) correctly reclassified. It should be noted that, in the validation dataset, the ICH score exhibited correct calibration (slope estimate, 95% CI, 0.76 to 1.24; and intercept estimate, 95% CI, -0.31 to 0.31). As regards to discriminant ability, the minimum c-statistic across imputations was 0.833. We divided patients in the validation dataset into low (score < 1), intermediate (score 1-4), and high risk (score > 4), as a score of zero had a predicted risk of 12% and a score of three a predicted risk of 73%. This grouping provided a prognosis for 30-day mortality in the validation dataset (Table 3) and exhibited robust discrimination across risk categories (Cstatistic = 0.79, min-max [0.78-0.80] across 15 imputation datasets).

Discussion

Among the 27 previously reported clinical, biological and imagery covariates explored in this analysis, eight factors were identified as being independently associated with 30-day mortality (age, gender, history of liver cirrhosis, the Glasgow coma scale score, infratentorial location, intra-ventricular extension, number of hematomas and volume). The factors in this model are simply determined from patient history, clinical examination in the emergency ward and basic imagery test results (first CT-scan), while the ICH volume has to be calculated. All this data is available shortly before any treatment is decided.

Most predictors (age, GCS, ICH volume, ICH location, extension into ventricles) have been incorporated into previous prognostic models, but applying different weights [START_REF] Cheung | Use of the original, modified, or new intracerebral hemorrhage score to predict mortality and morbidity after intracerebral hemorrhage[END_REF][START_REF] Godoy | Predicting mortality in spontaneous intracerebral hemorrhage: can modification to original score improve the prediction?[END_REF][START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF][START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] ; It can be recalled that we used a cohort of patients receiving an antithrombotic agent. In addition, we did not split continuous variables into categories. The majority of the other scoring systems approach continuous variables by categorization, which can cause a loss of information. The interaction between ICH volume and infratentorial location was relevant in our risk model, as it was in the ICH-GS [START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF] and in the Intra-cerebral Haemorrhage Outcome Project. [START_REF] Ironside | Location-specific differences in hematoma volume predict outcomes in patients with spontaneous intracerebral hemorrhage[END_REF] The GCS score and ICH volume were the strongest predictors, something that has been well-known for decades. [START_REF] Broderick | Volume of intracerebral hemorrhage: a powerful and easy-to-use predictor of 30-day mortality[END_REF][START_REF] Lisk | Early presentation of hemispheric intracerebral hemorrhage: prediction of outcome and guidelines for treatment allocation[END_REF] Other predictors (number of hematomas, history of liver cirrhosis and gender) had a prognostic value in our risk model, unlike previous prognostic models. [START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF][START_REF] Chuang | Risk stratification for predicting 30-day mortality of intracerebral hemorrhage[END_REF][START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] The number of hematomas was dichotomized (< 3 or ≥ 3) and a history of liver cirrhosis remained in the final parsimonious model despite its low prevalence. Some predictors (hypertension, serum glucose level and dialysis) included in a previous prognostic model [START_REF] Chuang | Risk stratification for predicting 30-day mortality of intracerebral hemorrhage[END_REF] were not statistically associated with 30-day mortality in our population; it should be pointed out that diabetes and MDRD were tested in the course of development of our model, while these predictors were not considered in previous prognostic models. [START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF][START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] Interestingly, traumatic setting and type of antithrombotic agent were not associated with 30day mortality, even in univariate analysis. Previous studies have focused on spontaneous ICH. [START_REF] Cheung | Use of the original, modified, or new intracerebral hemorrhage score to predict mortality and morbidity after intracerebral hemorrhage[END_REF][START_REF] Godoy | Predicting mortality in spontaneous intracerebral hemorrhage: can modification to original score improve the prediction?[END_REF][START_REF] Ruiz-Sandoval | Grading scale for prediction of outcome in primary intracerebral hemorrhages[END_REF][START_REF] Chuang | Risk stratification for predicting 30-day mortality of intracerebral hemorrhage[END_REF][START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF][START_REF] Houben | Predicting Prognosis of Intracerebral Hemorrhage (ICH): Performance of ICH Score Is Not Improved by Adding Oral Anticoagulant Use[END_REF][START_REF] Sembill | Severity assessment in maximally treated ICH patients: The max-ICH score[END_REF] One should keep in mind we only excluded patients with extradural hematoma and all patients received antithrombotic agents; therefore we compared five anticoagulant drug classes (VKA, DOAC, antiplatelet agent alone, parenteral anticoagulant alone, and any combination). We did not detect any statistically significant interaction (p-value > .15 after adjustment for multiple testing) between antithrombotic drug classes and any factor in the final multivariate regression model. Prognostic models developed 5,23-27 so far to predict mortality or functional outcome after ICH did not consider VKA use. ICH score performed equally well in patients receiving VKA or not, and adding VKA use to ICH score did not improve prognostic performance. [START_REF] Houben | Predicting Prognosis of Intracerebral Hemorrhage (ICH): Performance of ICH Score Is Not Improved by Adding Oral Anticoagulant Use[END_REF][START_REF] Masotti | Intracerebral hemorrhage score in patients with spontaneous intracerebral hemorrhage pretreated and not treated with antithrombotics[END_REF] Of note, those studies were performed before the era of DOAC. More recently, a multicenter international individual patient pooled analysis reported similar baseline ICH volume, hematoma expansion, and 90-day mortality when comparing patients with DOAC-related ICH (DOAC-ICH, n = 97) and patients with VKA-related ICH (VKA-ICH, n = 403). [START_REF] Wilson | Outcome of intracerebral hemorrhage associated with different oral anticoagulants[END_REF] A meta-analysis of 7 cohort studies compared clinical and radiological outcomes between patients with DOAC-ICH (n = 219) and patients with VKA-ICH (n = 831): patients with DOAC-ICH had smaller baseline hematoma volumes, but the two groups did not differ in the likelihood of hematoma expansion or in-hospital mortality. [START_REF] Tsivgoulis | Neuroimaging and clinical outcomes of oral anticoagulant-associated intracerebral hemorrhage[END_REF] Our study included few patients (n = 33, and only 17 in the development dataset) with DOAC-ICH and did not detect any association with 30-day mortality compared to patients with VKA-ICH (n = 184, 100 in the development dataset).

It should be noted that we excluded patients for whom an early (< 72 hours) decision to alter their management had been made, considering that a self-fulfilling prophecy effect was a concern. [START_REF] Sembill | Severity assessment in maximally treated ICH patients: The max-ICH score[END_REF][START_REF] Morgenstern | Full medical support for intracerebral hemorrhage[END_REF] Treatment decisions other than adjustments in management were integrated into the derivation cohort. Of note, reversal therapies had no additional value to predict 30-day mortality.

An ideal prognostic model is one that could be used in populations different from that from which it was derived. It can be noted that our validation dataset was derived from different geographical settings, but in all cases from tertiary care hospitals, in which the risk model was found to perform well. There were some differences in demographic characteristics and in predictor prevalence, as well as in outcome incidence between the two centres that were involved in the validation study. There were also some differences with the model Several models that are easy to apply have not been validated, and 30-day mortality is inadequately predicted. [START_REF] Ariesen | Applicability and relevance of models that predict short term outcome after intracerebral haemorrhage[END_REF] Lastly, the model appeared to perform better than the ICH score. [START_REF] Hemphill | The ICH score: a simple, reliable grading scale for intracerebral hemorrhage[END_REF] The ICH score however is the most extensively validated score with the highest discrimination for mortality; moreover, a recent meta-analysis did not conclude to better prediction by other scores. [START_REF] Gregório | Assessment and comparison of the four most extensively validated prognostic scales for intracerebral hemorrhage: systematic review with meta-analysis[END_REF] The prospective study design allowed all eligible patients to be included and we consider that we had a representative sample of patients referred to hospital for an ICH while receiving an antithrombotic agent. Our sample size, with at least 80 events in the model development dataset, enabled eight predictors to be identified according to the 'EPV (events per variable) 1-10' rule-of-thumb. Missing datathere was very little except for MDRD and GCS -was handled using a multiple imputation technique. The comparison of the characteristics of individuals with missing values and those with complete data was fairly reassuring.

Conclusions

To conclude, among patients with ICH associated with prescription of antithrombotic drugs, our validated risk score consisting of eight easily-available predictors in an emergency setting was able to discriminate patients with a significantly high 30-day mortality risk. This could help communication among clinicians (emergency physician, intensive care physician, and surgeon). In addition, this risk score could be a useful tool to select or stratify patients in clinical trials. 
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 2 Figure 2 shows calibration plots. The slope estimate (95% CI 0.76 to 1.24) indicates a good

  development study population. Good model performance in this context supports generalizability. Our risk model should not be used to guide decisions to adjust patient management/instate palliative care, or to instate reversal therapy. A risk model could help define selection criteria for clinical trials and allow clearer comparisons across clinical studies. In addition, a simple and standardized assessment could facilitate communication among clinicians (emergency physician, intensive care physician, and surgeon).
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Table 1

 1 Participants' characteristics in the model development and validation datasets

	Characteristics		Missing	Validation set	Development set
			values	Centre 1	Centre 2	Centre 3
				N = 128	N = 157	N = 252
	Age, years		0	80 ± 10	81 ± 10	80 ± 11
	Gender, female		0	42.5 (54)	54.8 (86)	46.0 (116)
	Comorbidities		0		
	Cancer			14.1 (18)	7.64 (12)	10.3 (26)
	Cirrhosis			2.36 (3)	0.00 (0)	0.79 (2)
	Gastro-duodenal ulcer			2.36 (3)	3.82 (6)	3.19 (8)
	CKD			13.3 (17)	14.6 (23)	22.6 (57)
	Diabetes mellitus			14.8 (19)	16.6 (26)	13.5 (34)
	History of arterial hypertension		71.1 (91)	72.0 (113)	71.0 (179)
	Stroke			29.7 (38)	41.4 (65)	32.1 (81)
	History of bleeding	GI		2.30 (3)	1.30 (2)	3.60 (9)
		ICH		7.80 (10)	8.30 (13)	4.40 (11)
		Other		3.10 (4)	1.90 (3)	4.00 (10)
	PAD			8.66 (11)	9.55 (15)	14.7 (37)
	Heart failure			5.51 (7)	5.06 (8)	8.76 (22)
	CAD			21.1 (27)	14.6 (23)	18.7 (47)
	Antithrombotic		0		
	VKA			32.8 (42)	26.8 (42)	39.7 (100)
	DOAC			5.5 (7)	5.70 (9)	6.70 (17)
	Antiplatelet agent alone			50.8 (65)	56.7 (89)	46.8 (118)
	Combinations			9.45 (12)	8.28 (13)	4.38 (11)
	Heparin alone			1.57 (2)	2.55 (4)	2.39 (6)
	Setting and clinical features				
	Traumatic setting		0	30.5 (39)	32.5 (51)	38.5 (97)
	MDRD, mL/min/m²		28	89 ± 32	92 ± 39	84 ± 32
	Glasgow coma scale score 3-4	38	6.50 (8)	11.3 (16)	10.7 (25)
		5-12		18.7 (23)	25.4 (36)	23.1 (54)
	13-15		74.8 (92)	63.4 (90)	66.2 (155)
	Radiographic factors				
	Number of hematomas	1	0 89.1 (114)	84.1 (132)	91.3 (230)
		2		7.09 (9)	12.1 (19)	5.18 (13)
		3		3.94 (5)	3.82 (6)	3.58 (9)
	Global volume, mL		9	5.7 [16]	6.6 [24]	7.3 [27]
	Intraventricular extension		0	28.9 (37)	39.5 (62)	38.1 (96)
	Nr of ventricles filled with 1	1	10.2 (13)	14.0 (22)	7.60 (19)
	blood	2		7.90 (10)	5.70 (9)	12.0 (30)
		3		3.10 (4)	2.50 (4)	4.80 (12)
		4		7.90 (10)	17.2 (27)	13.5 (34)
	Infratentorial location		0	14.2 (18)	14.6 (23)	13.5 (34)
	Hydrocephaly		0	12.5 (16)	17.2 (27)	19.8 (50)
	Medium line deviation		0	20.3 (26)	35.0 (55)	31.7 (80)
		in mm		8.0 [7.0]	8.0 [10]	7.0 [9.5]
	30-day mortality		0	25.0 (32)	41.4 (65)	32.1 (81)

Values are percentages (frequency), mean ± SD or median

[IQR]

. CKD stands for chronic kidney disease, GI stands for gastrointestinal bleeding, ICH stands for intra-cerebral haemorrhage, PAD stands for peripheral arterial disease, CAD stands for coronary artery disease, VKA stands for vitamin K antagonists, and DOAC stands for direct oral anticoagulant.

Table 2

 2 Full (model 1), and parsimonious, final (model 2) models fitted in the derivation cohort (14 imputed data sets, N / N° of events: 252 / 81) for 30-day mortality, and model performance (c-statistic for discrimination)

		Model 1		Model 2	
	Parameters	z-score P-value z-score P-value
	Intercept	-0.283	0.777	-0.565	0.572
	Age	1.418	0.156	2.133	0.033
	Female	-1.883	0.060	-2.250	0.024
	MDRD	-0.809	0.419		
	Mean arterial pressure	1.072	0.284		
	Cancer	-0.304	0.761		
	Hypertension	-1.629	0.103		
	Diabetes mellitus	-0.399	0.690		
	Tobacco use	0.696	0.486		
	Alcohol use	-0.399	0.690		
	VTE	-0.564	0.573		
	CAD	0.454	0.650		
	Heart failure	0.484	0.628		
	Heart valve disease	0.217	0.828		
	PAD	-0.750	0.453		
	Stroke	-0.193	0.847		
	Gastro-duodenal ulcer	0.779	0.436		
	Liver cirrhosis	2.585	0.010	2.369	0.018
	GI bleeding	-1.353	0.176		
	ICH	-1.327	0.185		
	Other bleeding	0.189	0.850		
	Trauma	1.977	0.048		
	DOAC a	1.160	0.246		
	Antiplatelet agent a	-0.295	0.768		
	Parenteral anticoagulant a	-0.785	0.433		
	Any combo a	-0.126	0.900		
	Glasgow coma scale, continuous	-5.332	0.000	-6.086	<.001
	Medium line deviation	0.561	0.575		
	Intra-ventricular extension	1.874	0.061	1.889	0.059
	Hydrocephaly	0.210	0.834		
	Infratentorial location	1.532	0.125	1.943	0.052
	No of hematomas ≥ 3	1.959	0.050	2.277	0.023
	Volume	2.462	0.014	3.348	0.001
	Volume* Infratentorial location	-0.690	0.490	-2.048	0.041
	c-statistic (min-max) was (0.921 -0.934) for model 1 and (0.898 -0.909) for model 2 in the derivation cohort
	and (0.896 -0.902) for model 2 in the validation cohort (N / N° of events: 285 / 97)	
	CAD stands for coronary artery disease, DOAC stands for direct oral anticoagulant GI stands for gastrointestinal,
	ICH stands for intra-cerebral haemorrhage, PAD stands for peripheral arterial disease and, VTE stands for
	venous thromboembolism. a vs. vitamin K antagonist				

Table 3 30

 3 -day mortality by risk score group in the validation dataset

		Score	N (%)	Odds ratio	30-day mortality	Probability
				(95% CI)	predicted	observed
	Low	< 1	214 (75.1) 1.0	0.17	0.17
	Intermediate 1-4	19 (6.67)	1.8 (0.8-2.9)	0.57	0.56
	High	> 4	52 (18.2)	4.1 (3.0-5.1)	0.92	0.92

Table 1

 1 Comparison of the characteristics of individuals excluded for early (< 72 hours) limitation of care order and those eligible for the analysis GI stands for gastrointestinal bleeding, ICH stands for intracranial hemorrhage, PAD stands for peripheral arterial disease, CAD stands for coronary artery disease, VKA stands for vitamin K antagonists, and DOAC stands for direct oral anticoagulant, AP stands for antiplatelet agent.

				Eligible	Early decision to	
			Total	population	alter management	
	Variables	Value	N = 608	N = 537	N = 71	p
	Female		298	47.7 (256)	59.2 (42)	0.0689
	Age			80.4 ± 10.5	84.1 ± 7.42	0.0040
	Cancer		68	10.4 (56)	16.9 (12)	0.1039
	Liver cirrhosis		7	0.9 (5)	2.8 (2)	0.1616
	Gastro-duodenal ulcer		21	3.2 (17)	5.6 (4)	0.2845
	CKD		116	18.1 (97)	26.8 (19)	0.0796
	MDRD			87 ± 34	86 ± 38	0.6882
	Diabetes		93	14.7 (79)	19.7 (14)	0.2707
	Hypertension		433	71.3 (383)	70.4 (50)	0.8750
	History of stroke		207	34.3 (184)	32.4 (23)	0.7547
	History of bleeding	No	532	87.9 (472)	84.5 (60)	0.7415
		GI	16	2.6 (14)	2.8 (2)	
		ICH	39	6.3 (34)	7 (5)	
		Other	21	3.2 (17)	5.6 (4)	
	PAD		68	11.7 (63)	7 (5)	0.2387
	Heart failure		42	6.9 (37)	7 (5)	0.9621
	CAD		110	18.1 (97)	18.3 (13)	0.9596
	Trauma		213	34.8 (187)	36.6 (26)	0.7655
	Score de Glasgow	3-4	65	9.8 (49)	23.2 (16)	<.0001
		5-12	155	22.6 (113)	60.9 (42)	
		13-15	348	67.5 (337)	15.9 (11)	
	No of hematomas	1	541	88.6 (476)	91.5 (65)	0.7627
		2	45	7.6 (41)	5.6 (4)	
		≥ 3	22	3.7 (20)	2.8 (2)	
	Volume			6.5 [23]	49 [56]	<.0001
	Intraventricular extension		239	36.3 (195)	62 (44)	<.0001
	Infratentorial location		95	14 (75)	28.2 (20)	0.0020
	Hydrocephaly		127	17.3 (93)	47.9 (34)	<.0001
	Medium line deviation		212	30 (161)	71.8 (51)	<.0001
	Antithrombotic drug	VKA	207	340.3 (184)	32.4 (23)	0.2049
		DOAC	35	6.10 (33)	2.80 (2)	
		AP	306	50.7 (272)	47.9 (34)	
		Heparin	16	2.2 (12)	5.6 (4)	
		Combo	44	6.7 (36)	11.3 (8)	
	Centre	1	165	23.8 (128)	52.1 (37)	<.0001
		2	171	29.2 (157)	19.7 (14)	
		3	272	46.9 (252)	28.2 (20)	
	Values are percentages (frequency), mean ± SD or median [IQR]. CKD stands for chronic
	kidney disease,					

Table 2

 2 Comparison of the characteristics of individuals with any missing values and those with complete data SD or median [IQR]. CKD stands for chronic kidney disease, GI stands for gastrointestinal bleeding, ICH stands for intracranial hemorrhage, PAD stands for peripheral arterial disease, CAD stands for coronary artery disease, VKA stands for vitamin K antagonists, and DOAC stands for direct oral anticoagulant, AP stands for antiplatelet agent.

			None missing	Some missing	
	Variables		N = 470	N = 67	p
	Female		47 (221)	51.5 (35)	0.5022
	Age		79.9 ± 10.8	83.8 ± 8.11 0.0042
	Cancer		10.9 (51)	7.4 (5)	0.3746
	Cirrhosis		1.1 (5)	0 (0)	0.3923
	Gastro-duodenal ulcer		3 (14)	4.4 (3)	0.5300
	CKD		17.9 (84)	19.1 (13)	0.8089
	MDRD		87.9 ± 34.3	82.8 ± 32.8 0.3610
	Diabetes		13.9 (65)	20.6 (14)	0.1432
	History of arterial hypertension	70.8 (332)	75.0 (51)	0.4730
	Stroke		35.6 (167)	25.0 (17)	0.0850
	History of bleeding	GI	3 (14)	0 (0)	0.2840
		ICH	6.8 (32)	2.9 (2)	
		Other	3.2 (15)	2.9 (2)	
	PAD		11.5 (54)	13.2 (9)	0.6802
	Heart failure		6.8 (32)	7.4 (5)	0.8719
	CAD		16.6 (78)	27.9 (19)	0.0235
	Traumatic setting		35.8 (168)	27.9 (19)	0.2024
	Glasgow coma scale score	3-4	8.5 (40)	30 (9)	0.0006
		5-12	22.8 (107)	20 (6)	
		13-15	68.7 (322)	50 (15)	
	Number of hematoma	1	88.1 (413)	92.6 (63)	0.5146
		2	8.1 (38)	4.4 (3)	
		3	3.8 (18)	2.9 (2)	
	Volume, mL		6.5 [22]	7.8 [35]	0.4087
	Intraventricular extension	1	34.5 (162)	48.5 (33)	0.0250
	No of ventricles filled with blood 0	65.5 (307)	52.2 (35)	0.2725
		1	9.4 (44)	14.9 (10)	
		2	8.9 (42)	10.4 (7)	
		3	3.4 (16)	6.3 (4)	
		4	12.8 (60)	16.4 (11)	
	Infratentorial location		13.6 (64)	16.2 (11)	0.5737
	Hydrocephaly		16.8 (79)	20.6 (14)	0.4458
	Medium line deviation		29.2 (137)	35.3 (24)	0.3062
	Antithrombotic	VKA	34.3 (161)	33.8 (23)	0.9414
		DOAC	6.20 (29)	5.90 (4)	
		AP	51 (239)	48.5 (33)	
		Heparin	2.1 (10)	2.9 (2)	
		Combo	6.4 (30)	8.8 (6)	
	Values are percentages (frequency), mean ±			

Table 3

 3 Description of antithrombotic drugs and regimens

				Parenteral		
	DRUG	OAC	AP	anticoagulant Frequency Percent
	Oral anticoagulant alone VKA	.	.	184	34.27
	Oral anticoagulant alone DOAC	.	.	33	6.15
	Antiplatelet agent alone	.	Acetylsalicylic acid	.	211	39.29
	Antiplatelet agent alone	.	Clopidrogrel	.	41	7.64
	Antiplatelet agent alone	. Dual antiplatelet inhibition	.	20	3.72
	Heparin alone	.	.	Heparin	1	0.19
	Heparin alone	.	.	LMWH	6	1.12
	Heparin alone	.	. Fondaparinux	5	0.93
	Any combination	.	Acetylsalicylic acid	LMWH	6	1.12
	Any combination	.	Acetylsalicylic acid Fondaparinux	1	0.19
	Any combination	. Dual antiplatelet inhibition	LMWH	1	0.19
	Any combination VKA	.	LMWH	3	0.56
	Any combination VKA	Acetylsalicylic acid	.	21	3.91
	Any combination VKA	Acetylsalicylic acid	LMWH	1	0.19
	Any combination VKA Dual antiplatelet inhibition	.	1	0.19
	Any combination DOAC	Acetylsalicylic acid	.	1	0.19
	Any combination DOAC	PY12 inhibitor	.	1	0.19
	OAC denotes oral anticoagulant, VKA vitamin K antagonist, DOAC direct oral anticoagulant,
	AP antiplatelet agent, LMWH low molecular weight heparin			

Table 6

 6 Reclassification table Net (with Net Reclassification Improvement (NRI) and 95% CI) for the new scoring system compared to the ICH-GS using a two-probability threshold (low <.15, moderate, and high≥ .80 probability) Association between continuous predictors and 30-day mortality in the model development data set using a generalized additive model (PROC GAM in SAS 9.4) fitting a smoothing spline with the given variable and with 3 DF

	Panel A Crosstab for events (frequency)			
				New scoring system
		ICH					
		score		Low	Mod	High Total
		Low		4	0	1	5
		Mod		30	12	13	55
		High		0	2	35	37
		Total		34	14	49	97
	14 (14%) events moving up, 36 (37%) event moving down, 84 Events not moving.
	Panel B Crosstab for non-events (frequency)			
				New scoring system
		ICH-GS	Low Mod High Total
		Low		52	27	0	54
		Mod		125	4	3	132
		High		0	1	1	2
		Total		177	7	4	188
	5 (3%) non-events moving up, 126 (67%) non-event moving down, 57 non-events not
	moving.						
				% of Events		% of Non-	Non-
				NRI	correctly	Event	events correctly	Event
	Group	NRI	P-Value	reclassified	P-Value	reclassified	P-Value
	Category-Free NRI	0.956		<.0001		3%	.761	93% <.0001
	User Category NRI	0.458		<.0001		19%	.008	64% <.0001
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