Relevant codes

1. Data acquisition
SQL code for inclusion criteria {
WITH target_codes AS (
/* ICD-9-CM */
  SELECT 9 AS icd_version, '51882' AS icd_code UNION ALL -- ARDS
  SELECT 9, '51881' UNION ALL               -- Acute RF
  SELECT 9, '51884'                    -- Acute+Chronic RF
  /* ICD-10-CM（MIMIC） */
  UNION ALL SELECT 10, 'J80' UNION ALL
  SELECT 10, 'J9600' UNION ALL SELECT 10, 'J9601' UNION ALL
  SELECT 10, 'J9602' UNION ALL
  SELECT 10, 'J9620' UNION ALL SELECT 10, 'J9621' UNION ALL
  SELECT 10, 'J9622'
),}
SQL code for exclusion criteria {
SELECT
  c.subject_id,
  c.hadm_id,
  p.gender             AS sex,   
  a.race,                       
  (p.anchor_age
   + DATE_PART('year', a.admittime) - p.anchor_year)::int AS age
FROM  cohort           c
JOIN  mimiciv_hosp.admissions  a USING (subject_id, hadm_id)
JOIN  mimiciv_hosp.patients   p USING (subject_id);}

2. Trajectory segmentation and data analysis

2.1 Download RStudio and R software (4.4.1). Open RStudio to run R software. Click on New File and select R Script to create a new R programming interface. Enter the relevant code in the code editor and click on Run to execute the code. 

NOTE: The R language and its functions offer a wide variety of parameters. Adding or modifying these parameters can enhance data analysis and visualization.

2.2 Use the following code to draw the lymphocyte trajectory model. Based on AIC and BIC, select the most suitable trajectory model.
library(haven)
library(Matrix)
library(gbmt)
library(tidyr)
trajdata <- read.csv("LYzongxiang.csv")
APP3 <- m3_3$appa
posteri3 <- m3_3$prior
l_ap3 <- (APP3)/(1-APP3)
l_pos3 <- (posteri3)/(1-posteri3)
OCC3 <- l_ap3/l_pos3
where LYzongxiang.csv is data obtained from the MIMIC IV database.

2.3 After running the above code, click on Export, then click Save as Image, and finally click Save to save the image. The method for saving subsequent images will be the same as in this step.

3. Statistical analysis for prognostic modeling

3.1 Use the following code to perform Multivariate Logistic Regression analysis and visualization.
library(haven)
library(skimr)
library(rio)
library(tidyverse)
library(janitor)
library(gtsummary)
library(survival)
library(broom) 
library(ggplot2)
Sar <- read.xlsx("LY.1.xlsx")
names(Sar)
model1_logit <- glm(died_within_28d~trajetory,data = Sar,family = binomial)
model1_table <- model1_logit%>%
 tbl_regression(
  exponentiate=TRUE,
  estimate_fun=function(x)style_number(x,digits=2),
  pvalue_fun=~style_pvalue(.x,digits=3)
 )%>%
 bold_labels()%>%
 bold_p()
model3_logit <- glm(died_within_28d~trajetory + age+sex+hosp_days + icu_days+ apsiii_admission+
           charlson_comorbidity_index+heart_rate_adm+bun_adm,
          data = Sar,family = binomial)
model3_table <- model3_logit%>%
 tbl_regression(
  exponentiate=TRUE,
  estimate_fun=function(x)style_number(x,digits=2),
  pvalue_fun=~style_pvalue(.x,digits=3)
 )%>%
 bold_labels()%>%
 bold_p()
fit_log3 <- model3_logit 
tidy_log <- tidy(fit_log3, conf.int = TRUE, exponentiate = TRUE) %>% 
 filter(term != "(Intercept)") %>%        
 mutate(term = factor(term, levels = rev(term)))
ggplot(tidy_log, aes(x = estimate, y = term)) +
 geom_point(size = 3, colour = "#1f77b4") +
 geom_errorbarh(aes(xmin = conf.low, xmax = conf.high),
         height = 0.2, colour = "#1f77b4") +
 geom_vline(xintercept = 1, linetype = "dashed") +
 scale_x_log10() +
 labs(
  title = "Forest Plot – Logistic Model 3 (N = 161)",
  x   = "Odds Ratio (log scale)",
  y   = NULL
 ) +
 theme_minimal(base_size = 12)

3.2 Use the following code to plot ROC curve, calibration curve, and DCA curve.
library(pROC)
library(ggplot2)
library(rmda)
Sar_cox$pred3 <- predict(model3_logit, type = "response")
roc3 <- roc(Sar_cox$died_within_28d, Sar_cox$pred3)
auc3 <- auc(roc3)
cat(sprintf("AUC (Model 3) = %.3f\n", auc3))
ggroc(roc3, legacy.axes = TRUE, colour = "#1f77b4", size = 1.4) +
 labs(
  title = sprintf("ROC Curve – Logistic Model 3 (AUC = %.3f)", auc3),
  x = "1 – Specificity",
  y = "Sensitivity"
 ) +
 theme_minimal(base_size = 13) +
 geom_abline(linetype = "dashed", colour = "grey60")
dd <- datadist(Sar_cox)
options(datadist = "dd")
fit_rms <- lrm(
 died_within_28d ~ trajetory + hosp_days + icu_days +
  apsiii_admission + age + heart_rate_adm,
 data = Sar_cox, x = TRUE, y = TRUE
)
cal <- calibrate(
 fit_rms,
 method  = "boot",
 B    = 200,
 m    = round(nrow(Sar_cox)/5) 
)
plot(
 cal,
 xlab = "Predicted probability",
 ylab = "Observed probability",
 subtitles = FALSE,
 col = "#1f77b4",
 lwd = 2
)
abline(0, 1, lty = 2, col = "grey50") 
title("Calibration Curve – Logistic Model 3 (bootstrap 200)")
Sar_cox$outcome28 <- as.numeric(as.character(Sar_cox$died_within_28d)) 
Sar_cox$prob3 <- predict(model3_logit, type = "response")
dca_res <- decision_curve(
  +  outcome28 ~ prob3,  
  +  data     = Sar_cox,
  +  thresholds  = seq(0.01, 0.5, by = 0.01),
  +  study.design = "cohort",
  +  confidence.intervals = 0.95,
  +  bootstraps = 200
)
plot_decision_curve(
 list(dca_res),
 curve.names = "Model 3",
 standardize = FALSE,
 confidence.intervals = TRUE,
 col = "#1f77b4", lwd = 2
) +
 labs(title = "Decision Curve – Logistic Model 3",
    x = "High-Risk Threshold", y = "Net Benefit") +
 theme_minimal(base_size = 12) +
 theme(
  legend.position = "bottom",     
  legend.direction = "horizontal",
  plot.margin = margin(5.5, 40, 5.5, 5.5) 
 )

3.3 Follow step 2.3. to save the images.

3.4 Use the following code to perform Multivariate COX Regression analysis and visualization.
library(openxlsx)
library(dplyr)
library(survival)
library(gtsummary)
library(flextable)
library(officer)
library(broom.helpers)
library(survival)
library(gtsummary)
library(ggplot2)
library(ggpubr)
library(survminer)
Sar <- read.xlsx("LY.1.xlsx")
Sar <- Sar %>%
 mutate(
  status = as.numeric(as.character(died_within_28d)),
  time = case_when(
   status == 1 & !is.na(days_to_death) ~ pmin(days_to_death, 28),
   status == 1 & is.na(days_to_death) ~ 28,
   status == 0             ~ 28
  )
 )
form1 <- Surv(time, status) ~ trajetory
form2 <- Surv(time, status) ~ trajetory + age+sex+hosp_days + icu_days
form3 <- Surv(time, status) ~ trajetory + age+sex+hosp_days + icu_days+ apsiii_admission+
 charlson_comorbidity_index+heart_rate_adm+bun_adm
fit1 <- coxph(form1, data = Sar_cox)
fit2 <- coxph(form2, data = Sar_cox)
fit3 <- coxph(form3, data = Sar_cox)
make_tbl <- function(fit)
 tbl_regression(
  fit,
  exponentiate = TRUE,
  estimate_fun = ~style_number(.x, digits = 2),
  pvalue_fun  = ~style_pvalue(.x, digits = 3)
 ) %>%
 bold_labels() %>%
 add_n(location = c("label", "level")) %>%
 bold_p() %>%
 add_nevent()
model1_table <- make_tbl(fit1)
model2_table <- make_tbl(fit2)
model3_table <- make_tbl(fit3)
 fit3,
 data   = Sar_cox,
 main   = "Forest Plot – Cox Model 3 (N = 161)",
 cpositions = c(0.02, 0.25, 0.4) 
)

3.5 Follow step 2.3. to save the images.

