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[ Abstract)] The emergence of artificial intelligence (AI) has had a significant impact on medical
research and practice, both in terms of the number of studies and research paradigms, and has become an
important tool for the development of pharmacoepidemiology. However, traditional AI has faced many
challenges, while facilitating pharmacoepidemiology research, such as complex data processing, difficulty
in identifying drug exposures and potential outcomes, and time-consuming and laborious study design and
implementation. The rapid development of generative AI, represented by large language models (LLMs),
has demonstrated a unique potential to enhance research efficiency, shift research paradigms, and facilitate
knowledge discovery. LLMs are equipped with natural language understanding and generation capabilities.
Through deep mining of multi-dimensional data resources, LLMs can quickly and accurately extract, analyze,
summarize, and present the required information, which can not only help drug discovery, drug repurposing,
pharmacovigilance and other pharmacoepidemiological tasks, but also provide powerful support for the
whole process of research protocol design, data analysis, result interpretation and paper publication. Driven by
LLMs, pharmacoepidemiology research is gradually moving into a new stage based on big data and automated
analysis. Of course, LLMs also have problems of data bias, “illusion” of results, and ethical and legal regulation.
By strengthening interdisciplinary cooperation, establishing a standardized evaluation system, improving
ethical and regulatory guidance, enhancing data quality, strengthening practitioner training and capacity
building, and promoting human-machine collaborative research modes, it is expected that the potential of
LLMs in pharmacoepidemiology will be fully released, and it will provide a more scientific, rapid, and efficient

technological support for drug regulation and public health decision-making.

[Keywords] Artificial intelligence; Large language models; Pharmacoepidemiology; Drug discovery;

Drug repurposing; Pharmacovigilance
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1. NELES

"
library(survival)

1library(survminer)
library(tableone)

2. RS A SLE

.

data <- read.csv("cohort_data.csv") %>%
mutate(
time = as.numeric(end_date - start_date)/365.25,
status = as.numeric(status)
) %%
na.omit()

4. EZ S

.
surv_obj <- Surv(data$time, data$status)
km_fit <- survfit(surv_obj ~ group, data = data)

ggsurvplot(km_fit, data = data,

pval = TRUE,
risk.table = TRUE,
xlab = "Time (years)")

6. LbBIREE{RIRISIS

.
ph_test <- cox.zph(cox_model)

print(ph_test)

ggcoxzph(ph_test)

7. ERANE

.

3. iRt

5

5. CoxEl)F&Hr

I
tablel <- CreateTableOne(

)

print(tablel, showAlllevels = TRUE) summary (cox_model)

cox_model <- coxph(surv_obj ~ group + age + gender,

vars = c("age”, "gender”, "group”, "time"),
strata = "group”,
data = data data = data)

ggforest(cox_model, data = data)

8. (RFHER

o

capture.output(print(ph_test),
file = "proportional_hazards_test.txt")

capture.output (summary (cox_model)
file = "cox_model_results.txt")
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. subgroup = NULL) {
vars_to_analyze <- c(*disability’, “stroke’, “diabetes’, *depression’, "hand_grip®, ‘lung_functi
~~~~~~ )
var,
Its <- analyze_all(data, to_analyze)
t.seed(123)
4324 head(results)
1a, data = data) =
data < tibble( A GIERE
1d = 10,
f. int 8 ) o8 L TE
tine = rweibull(n, shape = 1, scale = 16),
status = rbinom(n, 1, 0.0135), #.high, p.value)
heatnap_data <- results %
S5 teiE) ' select(var, subgroup, estinate) %>
DALSPICR R TR 2 SR e 5. pivot_wider (nanes_fron = subgroup, values.from = estimate) %
replace = TRUE) column_to_romnanes(“var")
disability = rbinon(n, 1, 0.1) 10
e s e signif_data <- results %
disbetes = rbinom(n, 1, 8.05) selec icant) >*
- . L e1) pivot roup, values.fron = significant) %
grip = morn(n, 38, 16) age_young <- map_dfr( un_cox(filter(data, age < 65), .x, subgroup = “age’), .1d column_to_romnanes(“var") %
(n, 0, 1), ) nutate_all(~ifelse(. == “Bonferroni-corrected”, *+", **))
Lol e il Sl ag cox(filter(data, age >= 65), .x, subgrowp = “age”), .1d = “var’)
O e e Y U O e RO
) hd color_palette <- colorRampPalette(c("blue", "white", ‘red"))(169)
Associations between modifiable risk factors and incident dementia
B 2
pheatmap ( disability I 18
heatmap_data, 16
color = color_palette, stroke »
scale = "none", ) :
diabetes 12
cluster_rows = FALSE,
cluster_cols = FALSE, depression 1
display_numbers = signif_data, 08
number_color = "black”, hand_grip 0.6
fontsize_number = 12,
main = "Associations between modifiable risk factors and incident dementia", lung_function
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