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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   No

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No

Current Protocol Length
Number of Steps:  7
Number of Shots:  18 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Answers are slightly edited in accordance with journal guidelines. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Yaohua Yu: Our research focuses on determining whether albumin-corrected anion gap predicts mortality in septic ICU patients using a large clinical database.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
 
Describe the research contexts or systems in which this protocol can be applied.
1.2. Jiliang Li: This protocol can be applied in ICUs using electronic health records to study sepsis outcomes and acid-base disorders.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
 
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Youfen Fan: This protocol allows researchers to identify a nonlinear mortality threshold at an albumin-corrected anion gap of 23 for sepsis risk stratification.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Shengyong Cui: The key consideration in this protocol is rigorous data cleaning, as missing albumin or anion gap data can exclude patients.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Jiaqi Lou: Future studies can test whether albumin-corrected anion gap-guided interventions improve survival in critically ill septic patients.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
This research has been approved by the Human Research Ethics Committee at Ningbo No. 2 Hospital  



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Data Processing and Statistical Analyses of Mortality Outcomes
Demonstrator: Yaohua Yu 

2.1. To begin, use SQL queries to extract data from the Medical Information Mart for Intensive Care IV or MIMIC-IV (Mimic-four) database [1]. Obtain patient demographic information, medical history, and initial laboratory test results [2]. Collect information on special treatments, clinical scores, and clinical outcomes [3]. Exclude predictors with more than 30 percent missing data [4].
2.1.1. WIDE: Talent working on a computer and accessing the MIMIC-IV database interface. Videographer: Please obtain CU shot as well for this shot.
2.1.2. SCREEN: Display patient demographic information, medical history, and initial laboratory test results. Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21899048
Videographer: Please film the computer screen as a back up
2.1.3. TEXT ON A PLAIN BACKGROUND:
Special Treatments
Continuous renal replacement therapy
Mechanical ventilation
Clinical Scores
SOFA
APACHE III
SAPS II
Oasis
Charlson 
GCS score
Clinical Outcomes
Length of hospital stay
In-hospital mortality
ICU stay
ICU mortality
2.1.4. SCREEN: Show a data cleaning table in a statistical software interface where predictors with more than 30% missing data are highlighted and removed from the dataset

2.2. Calculate the albumin-corrected anion gap or ACAG (A-C-A-G) using the first available serum anion gap and serum albumin measurements obtained within 24 hours of ICU admission [1]. If multiple measurements are available within the first 24 hours, use the values closest to the admission time [2]. Calculate the albumin-corrected anion gap using the specified formula [3-TXT].
2.2.1. SCREEN: Show serum anion gap and serum albumin values being selected from laboratory records within 24 hours of ICU admission.
2.2.2. SCREEN: Show multiple laboratory measurements with the values closest to ICU admission time being selected.
2.2.3. Talent working on a computer. TXT: 21  
2.3. Define the primary outcomes as 30-day in-hospital mortality and 30-day ICU mortality [1]. Use the time of ICU admission as the index date for survival analysis [2]. Follow patients for 30 days from the index date regardless of hospital discharge status [3]. Capture mortality events occurring after discharge using the Social Security Death Index records integrated within the MIMIC-IV database [4].
2.3.1. SCREEN: Show a study outcomes table listing 30-day in-hospital mortality and 30-day ICU mortality as the primary outcomes.
2.3.2. SCREEN: Show ICU admission time being identified as the index date for survival analysis in the dataset.
2.3.3. SCREEN: Show a patient follow-up timeline extending 30 days from the ICU admission date.
2.3.4. SCREEN: Show social security death index records integrated within the MIMIC-IV database being used to identify post-discharge mortality events.

2.4. Perform Kaplan-Meier survival analysis to evaluate mortality across different ACAG levels [1]. Generate survival curves and assess differences using the log-rank test [2].
2.4.1. SCREEN: Show Kaplan-Meier survival analysis code being executed in R Studio.
2.4.2. SCREEN: Show Kaplan-Meier survival curves and log-rank test results displayed in the plot and console windows.
2.5. Use Cox proportional hazards regression to calculate hazard ratios and confidence intervals for mortality risk [1]. Adjust the regression models using demographic variables, laboratory findings, clinical scores, and comorbidities [2].
2.5.1. SCREEN: Show Cox regression analysis code and hazard ratio outputs in R Studio.
2.5.2. SCREEN: Show adjusted regression result tables displayed on the screen.
2.6. Apply restricted cubic spline regression to examine the nonlinear relationship between albumin-corrected anion gap and mortality [1]. Conduct subgroup analyses and calculate interaction p-values [2].
2.6.1. SCREEN: Show restricted cubic spline regression plots generated in R Studio.
2.6.2. SCREEN: Show subgroup analysis outputs and interaction p-value tables in the statistical workflow.
2.7. After performing statistical analyses, apply multiple imputation by chained equations to handle missing values and complete the mortality analysis [1].
2.7.1. SCREEN: Show the mice package running multiple imputation in R Studio while the final mortality analysis workflow is displayed on the screen

















Results
3. Results 

3.1. Kaplan–Meier survival curves showed lower survival across the first to fourth ACAG quartiles during hospitalization [1] and ICU admission [2].
3.1.1. LAB MEDIA: Figure 2A. 
3.1.2. LAB MEDIA: Figure 2B. 
3.2. Mortality differed significantly among quartile groups during hospitalization [1] and ICU admission [2].
3.2.1. LAB MEDIA: Figure 2A. Video editor: Emphasize the text “Log rank p < 0.001” in the center of the graph. 
3.2.2. LAB MEDIA: Figure 2B. Video editor: Emphasize the text “Log rank p < 0.001” in the center of the graph
3.3. Higher ACAG was independently associated with increased in-hospital mortality risk as a continuous variable [1].
3.3.1. LAB MEDIA: Table 2. Video editor: Under in-hospital mortality, emphasize the values in the row ACAG as continuous
3.4. In-hospital mortality risk for quartile 4 was 30% higher in model 1 [1] and 41% higher in model 3 compared to quartile 1 [2].
3.4.1. LAB MEDIA: Table 2. Video editor: Under in-hospital mortality, emphasize the values in row Q4, under model 1. 
3.4.2. LAB MEDIA: Table 2. Video editor: Under in-hospital mortality, emphasize the values in row Q4, under model 3. 
3.5. Continuous ACAG was associated with higher ICU mortality risks in models 1 [1] and 2 [2], but not model 3 [3].
3.5.1. LAB MEDIA: Table 2. Video editor: Under ICU mortality, emphasize the values in the row ACAG as continuous  under model 1
3.5.2. LAB MEDIA: Table 2. Video editor: Under ICU mortality, emphasize the values in the row ACAG as continuous  under model 2
3.5.3. LAB MEDIA: Table 2. Video editor: Under ICU mortality, emphasize the values in the row ACAG as continuous  under model 3
3.6. ICU mortality risk for quartile 4 was 1.38 times higher in model 1 [1] and 54% higher in model 3 compared to quartile 1 [2].
3.6.1. LAB MEDIA: Table 2. Video editor: Under ICU mortality, emphasize the values in row Q4, under model 1. 
3.6.2. LAB MEDIA: Table 2. Video editor: Under ICU mortality, emphasize the values in row Q4, under model 3. 
3.7. Restricted cubic spline regression confirmed nonlinear associations between ACAG and in-hospital mortality in the univariate [1] and multivariable analyses [2]. Consistent findings were observed for ICU mortality in univariate [3] and multivariable analyses [4].
3.7.1. LAB MEDIA: Figure 3A. 
3.7.2. LAB MEDIA: Figure 3B. 
3.7.3. LAB MEDIA: Figure 3C. 
3.7.4. LAB MEDIA: Figure 3D
3.8. Nonlinear associations between ACAG and in-hospital mortality remained significant before [1] and after adjustment [2]. Similar results were observed for ICU mortality before [3] and after adjustment [4].
3.8.1. LAB MEDIA: Figure 3A. Video editor: In 3A, emphasize the text p for nonlinear = 0.011. 
3.8.2. LAB MEDIA: Figure 3B. Video editor: In 3B, emphasize the text p for nonlinear = 0.005.
3.8.3. LAB MEDIA: Figure 3C. Video editor: In 3C, emphasize the text p for nonlinear = 0.012
3.8.4. LAB MEDIA: Figure 3D. Video editor: In 3D, emphasize the text p for nonlinear = 0.029
3.9. Both multivariable models showed an inflection point at an ACAG value of 23 [1].
3.9.1. LAB MEDIA: Figure 3B and Figure 3D. Video editor: Emphasize the region around 23 where the curve begins to rise more sharply
3.10. Significant interactions with in-hospital mortality were observed for BMI [1], acute kidney injury [2], continuous renal replacement therapy use [3], and mechanical ventilation [4].
3.10.1. LAB MEDIA: Supplementary Table 1. Video editor: Under in-hospital mortality, emphasize the value in the p for interaction column for body mass index
3.10.2. LAB MEDIA: Supplementary Table 1. Video editor: Under in-hospital mortality, emphasize the value in the p for interaction column for acute kidney injury
3.10.3. LAB MEDIA: Supplementary Table 1. Video editor: Under in-hospital mortality, emphasize the value in the p for interaction column for continuous renal replacement therapy use
3.10.4. LAB MEDIA: Supplementary Table 1. Video editor: Under in-hospital mortality, emphasize the value in the p for interaction column for mechanical ventilation

3.11. Significant interaction effects for ICU mortality were observed with BMI [1], acute kidney injury [2], and continuous renal replacement therapy use [3].
3.11.1. LAB MEDIA: Supplementary Table 1. Video editor: Under ICU mortality, emphasize the value in the p for interaction column for body mass index 
3.11.2. LAB MEDIA: Supplementary Table 1. Video editor: Under ICU mortality, emphasize the value in the p for interaction column for acute kidney injury 
3.11.3. LAB MEDIA: Supplementary Table 1. Video editor: Under ICU mortality, emphasize the value in the p for interaction column for continuous renal replacement therapy use 
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