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Boost EHR analysis pipeline for clinicians and medical researchers with LLMs

 Reduce the use barrier of data processing and deep learning for physicians and data scientists in EHR analysis.
* Avoid hallucinations and privacy concerns of applying LLMs in medical settings

Objective: Complete complex EHR data analysis works using natural language. Clinicians set the targets,
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Overview framework of EHRFlow

Four main agents:
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PlanAgent
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 PlanAgent, ToolAgent, CodeAgent, and ReviewAgent

Dual-loop mechanism:

 Quter loop: Task decomposition into course-grained plans

* |nnerloop: For each plan, fine-grained tasks dispatch, execution,

and reflection
Privacy protection:

* Only data schema provided, sensitive operations executed locally
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Coarse-Grained Plans in the Outer Loop
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and the platform understand the targets, make plans and write codes, without human intervention.
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@ :Hello, I am EHRFlow, an intelligent assistant proficient in processing structured medical data. & After submitting the EHR data, you can freely ask me any
questions or processing requirements about EHR medical data, and I will help you process the data according to your needs and return the corresponding results
to assist you in better medical data analysis. Is there anything I can help you with now?
& :What is the male-to-female ratio in the raw_events_data.csv dataset?

Outer Loop PlanAgent i | Inner Loop PlanAgent
1.Use the 'AnalyseCSV' tool to analyze the Plan 1 i | Plan:
'./datasets/raw_events _data.csv' file, extract ? Execute the AnalyseCSV tool to analyze the
gender data, and calculate the number of records i | './datasets/raw_events_data.csv' file.
for males and females. Feedback « Select 'data analysis' as the analysis type. I
2. Based on the obtained gender record counts, < « The file path 1s known to be
calculate the male-to-female ratio. './datasets/raw_events_data.csv'.
3.In light of the above steps, please answer the « The analysis content is to extract the Value
user's original question: What is the male-to- column and calculate the number of values equal to 1
female ratio in the 'raw_events _data.csv' dataset? and 0.
Code:
#!/usr/bin/env python
Refine Plan import pandas as pd
# Read data
df = pd.read_csv('./datasets/raw_events_data.csv')
Outer Loop PlanAgent # Calculate the number of values 0 and 1
# in the Value column
1.Use the 'AnalyseCSV' tool to analyze the female_count = (df['Value'] == 0).sum()
'./datasets/raw_events _data.csv' file, extract male_count = (df['Value'] == 1).sum()
gender data, and calculate the number of records # Output results
for males and females. print(f"Number of females: {female_count}")
2. Based on the obtained gender record counts, print(f"Number of males: {male_count}")
calculate the male-to-female ratio. Plan 2
ST laghe af e anene sieae. alcase anseee e | e
user's original question: What is the male-to- e
female ratio in the 'raw_events _data.csv' dataset? . | Inner Loop PlanAgent
E— §
Feedback Plan:
- First, calculate the total number: 224 (number of

Finish

Final Answer

The ratio of males to females 1s approximately
1.483:1. This means that in this dataset, for every
approximately 1.483 males, there is 1 female. This
1s the final answer

males) + 151 (number of females) = 375 (total
number).

- Then, calculate the male ratio: 224 / 375.

- Next, calculate the female ratio: 151 / 375.

- Finally, output the results of the male and female
ratios.

Male ratio = 224 / 375 = 0.5973 (rounded to four
decimal places)

Female ratio = 151 / 375 = 0.4027 (rounded to four
decimal places)

Task completed. FINISH

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Inner Loop PlanAgent

Plan:
- Use the "FINISH" command to end the task.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
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