STROBE Statement—Checklist of items that should be included in reports of cohort studies 

	
	Item No
	Recommendation

	 Title and abstract
	1
	Indicate the study’s design with a commonly used term in the title or the abstract

“Association between stress hyperglycemia ratio and short-term mortality in patients with Craniocerebral diseases: A retrospective cohort study”

	
	
	Provide in the abstract an informative and balanced summary of what was done and what was found

Abstract

Background: the aim of the present study was to investigate the relationship between admission stress hyperglycemia ratio (SHR) and ICU and in-hospital mortality in patients with craniocerebral diseases and whether it was affected by pre-admission background glycemia compared to admission glucose.

Methods: In this retrospective study, the clinical data of 709 patients with craniocerebral diseases was drawn from the MIMIC-IV database. The study's main outcome was ICU and in-hospital mortality. All patients were further categorized by SHR tertiles. The associations between SHR and ICU and in-hospital mortality were assessed using multivariate logistic models, smooth curve fitting, and subgroup analysis.

Results: In multivariable analysis, SHR was positively associated with ICU and in-hospital mortality, with the OR increased stepwise from level 2 (ICU mortality, OR = 1.68, 95% CI: 0.74–3.83; in-hospital mortality, OR = 1.88, 95% CI: 0.99–3.57) to level 3 (ICU mortality, OR = 2.47, 95% CI: 1.12–5.45; in-hospital mortality, OR = 2.14, 95% CI: 1.13–4.04), referred to level 1. Based on smooth curve fitting, background blood glucose levels does not affect this relationship, which increased with SHR levels. In contrast, hyperglycemia at admission was only associated with clinical outcomes in patients without pre-admission background hyperglycemia.

Conclusion: SHR is an independent risk factor of ICU and in-hospital mortality in patients with craniocerebral diseases. Furthermore, compared to hyperglycemia on admission, background glycemia did not affect the relationship between SHR and mortality in the patients.

	Introduction

	Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported

“Previous studies have found hyperglycemia only raised the risk of death and disability in non-diabetic brain hemorrhage patients. Moreover, some studies  have found inconsistencies in the consequences of hyperglycemia in diverse populations, with greater mortality among patients with good glycemic control compared to those with poor glycemic control prior to hospital admission”

	Objectives
	3
	State specific objectives, including any prespecified hypotheses

“Our study aimed to discover the relationship between patients with craniocerebral diseases and stress hyperglycemia ratio (SHR) by using a large database. In the population of patients with craniocerebral disease, we predicted that SHR was an independent predictor of in-hospital mortality, and that this relationship was unaffected by baseline glycemic status.”

	Methods

	Study design
	4
	Present key elements of study design early in the paper

“Data of this study were acquired from MIMIC-IV which is an open access public database. It contains information on all patients attending Beth Israel Deaconess Medical Center (BIDMC) from 2008 to 2019. Our team obtained information from MIMIC-IV after completing a National Institutes of Health (NIH) training course. Because MIMIC-IV used a way to anonymize the data before releasing it, informed consent and ethical approval statement were waived for this study. Patients admitted for  first ICU admission , have exact HbAlc record in 24 hours after ICU admission with an admission diagnosis of Craniocerebral diseases were considered for inclusion. Exclusion criteria were:age < 18years, ICU stay <24 hours, pregnancy, malignancy”

	Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection

“This is a single-centre, retrospective observational study, It contains information on all patients attending Beth Israel Deaconess Medical Center (BIDMC) from 2008 to 2019.”

	Participants
	6
	Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up

“Patients admitted for  first ICU admission , have exact HbAlc record in 24 hours after ICU admission with an admission diagnosis of Craniocerebral diseases were considered for inclusion. Exclusion criteria were:age < 18years, ICU stay <24 hours, pregnancy, malignancy.”

No follow-up method applicable.

	
	
	For matched studies, give matching criteria and number of exposed and unexposed

Not applicable.

	Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable

Outcomes are SHR is an independent predictor of ICU and In-hospital mortality in patients with craniocerebral diseases; No potential confounders or effect modifiers were identified. 

Diagnostic criteria not applicable.

	Data sources/ measurement
	8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group

“Data of this study were acquired from MIMIC-IV which is an open access public database”

	Bias
	9
	Describe any efforts to address potential sources of bias

“To minimize the impact of potential confounders and selection bias, we adjusted for many potential confounders”

	Study size
	10
	Explain how the study size was arrived at

“A retrospective cohort study of all patients  with Craniocerebral diseasesadmitted to Beth Israel Deaconess Medical Center (BIDMC) between 2008 and 2019

	Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why

All patients were further categorized by SHR tertiles. We hypothesized  SHR is linearly associated with patient mortality risk and verified this hypothesis in 709 patients.

	Statistical methods
	12
	Describe all statistical methods, including those used to control for confounding

“Categorical variables were compared using chi-square test or Fisher's exact test and continuous variables were tested by one-way analysis of variance (ANOVA) or Kruskal–Wallis test. After adjusting for potential confounders, a logistic regression analysis model was applied to determine whether SHR was independently associated with ICU and In-hospital mortality. Three models were constructed in this study: (1) Non-adjusting model does not have any adjustment variables. (2) Partially-adjusting model adjusted for age and gender. (3) Fully-adjusting model adjusted for Partially-adjusting model plus ethnicity, SAPS II, SOFA, GCS, anion gap, WBC, hemoglobin, use of vasopressors and mechanical ventilation. The median of each SHR group in the model was invoked as a continuous variable to test for linear trend. Because there can be numerous non-linear and interactions between covariates, some covariates are adjusted through non-linear relationships. Furthermore, this study also investigated whether the association between SHR or admission glucose and mortality is similar with and without background hyperglycemia by smoothing curves.This study also performed a sensitivity analysis, categorized by distinct admissions of diabetes, TBI, intracerebral hemorrhage (ICH), cerebral infarction, and other encephalopathies, taking into account the influence of diverse subgroups.All data were processed using EmpowerStats (www.empowerstats.com,X&Y solutions, inc. Boston, Massachusetts) and statistical packages R (http://www.R-project.org; The R Foundation; version 3.6.3).”

	
	
	Describe any methods used to examine subgroups and interactions

“this study also investigated whether the association between SHR or admission glucose and mortality is similar with and without background hyperglycemia by smoothing curves.”

	
	
	Explain how missing data were addressed

“There was no special treatment for missing data because the percentage of missing data for some covariates was low (0%-5%).”

	
	
	If applicable, explain how loss to follow-up was addressed

	
	
	Describe any sensitivity analyses

“This study also performed a sensitivity analysis, categorized by distinct admissions of diabetes, TBI, intracerebral hemorrhage (ICH), cerebral infarction, and other encephalopathies, taking into account the influence of diverse subgroups.”

	Results

	Participants
	13*
	Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed

“13122 patients with Craniocerebral diseases  were initially considered for enrolment in this study. A total of 26 Variable from 709 patients (each one including age, gender et al) were included in the final analysis”

	
	
	Give reasons for non-participation at each stage

“Among 12413 cases, 4569 were excluded due to repeated ICU admissions; 747  were excluded because of  age < 18years, ICU stay <24 hours, pregnancy, malignancy; 7079 were excluded because of haven't exact HbAlc record in 24 hours after ICU admission .”

	
	
	Consider use of a flow diagram

Figure 1 in the manuscript addresses this issue.

	Descriptive data
	14*
	Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders

Table 1 in the manuscript addresses this issue.

	
	
	Indicate number of participants with missing data for each variable of interest

“White blood cells lack 20 cases; Hemoglobin lack 5 cases; Red blood cell distribution width lack 1 cases;  Hematocrit lack 1 cases; Anion gap  lack 3 cases; Serum creatinine lack 2 cases; Bicarbonate  lack 3 cases”

	
	
	(c) Summarise follow-up time (eg, average and total amount)

	Outcome data
	15*
	Report numbers of outcome events or summary measures over time

Not applicable.

	Main results
	16
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included

Table 2 in the manuscript addresses this issue.

	
	
	Report category boundaries when continuous variables were categorized

Table 1 in the manuscript addresses this issue.

	
	
	If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

Not applicable.

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

Figure 2 and 3 in the manuscript addresses this issue.

	Discussion

	Key results
	18
	Summarise key results with reference to study objectives

This has been done at the beginning of the discussion: “Our study suggested that SHR is an independent predictor of ICU and In-hospital mortality in patients with craniocerebral diseases compared with admission hyperglycemia. Moreover, adding the SHR may enhance the SAPS II's ability to predict outcomes for patients with craniocerebral disorders.”

	Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias

We included a limitations sections: “There are several limitations that deserve to be mentioned. First, because all of our patients are craniocerebral diseases, in addition it is a retrospective study obtained from a single center, our findings may not be applicable to patients with other conditions. Second, the patient of different craniocerebral diseases sample size was relatively small. Finally, Because of database limitations, even though we adjusted for many potential confounding, there may still be some potential confounding that were not included in the analysis.”

	Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence

“After adjusting for relevant confounders, this retrospective cohort study of 709 patients with craniocerebral disorders discovered that admission SHR was related to a significantly higher risk of ICU and in-hospital mortality. First, we discovered that, compared to admission glucose, background glycemia had no effect on the connection between admission SHR and ICU and in-hospital mortality. Furthermore, the smoothing curves indicated that admission hyperglycemia was only associated with a poor prognosis in patients in patients without background hyperglycemia (HbA1c ≥ 6.5%). Finally, we performed a subgroup analysis and discovered no significant interactions, increasing the credibility of our findings. “

	Generalisability
	21
	Discuss the generalisability (external validity) of the study results

In the discussion, we discuss the potential utility of our method in the clinical practice and future applications, and the advocate the role of this method considering the limitations and the need for further validation studies.

“Our method has the following potential clinical applications: compared to admission glucose, background glycemia had no effect on the connection between admission SHR and ICU and in-hospital mortality. SHR was related to a significantly higher risk of ICU and in-hospital mortality.”

	Other information

	Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based

We had no funding - we attested it in the manuscript.


*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at http://www.strobe-statement.org.
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