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Test 
Name Result Normal 

Range Units

RBC 12 11-15 g/dL

HCT 3.3 3.5-5.5 10^g/uL

MCV 36 37-50 %

Drug 
Name Strength Dosage

Lisinopril 10 mg Once daily

Metformin 500 mg Once daily
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Electronic Health Record (EHR)
Pt is a 67F w/ hx of HTN, DM2, presenting w/ AMS x3d. No CP, no fever. On metformin 500mg 
BID, lisinopril 10mg QD. O2 sat 94% RA. R/O PE. Start heparin gtt, order CTA chest stat.

HISTORY     Interpreter used? (Optional): No    ***** ***** ***** is a ***** y.o. old 
female, with history of HTN, asthma, admitted July 2022 for acute encephalopathy with AMS 
p/w one week of AMS. At baseline patient talks and is A&Ox4. She also walks with a walker. 
Per her son, ***** started complaining of generalized weakness and had decreased PO intake 
all week. She did not want to leave her bed. No fevers, abdominal pain, shortness of 
breath, chest pain, foul-smelling urine, cough, blood in stool (last BM was yesterday)...
Past Medical History…
Diabetes
Hypertension
Current Outpatient Medications:   •  acetaminophen (TYLENOL) 500 mg tablet, Take 1 tablet 
(500 mg total) by mouth every 6 (six) hours as needed for Pain, Disp: , Rfl:   •  albuterol 
90 mcg/actuation metered dose inhaler, Inhale 2 puffs into the lungs every 4 (four) hours 
as needed for Wheezing., Disp: 1 Inhaler, Rfl: 3  •  amLODIPine (NORVASC) 5 mg tablet, Take 
1 tablet (5 mg total) by mouth daily, Disp: , Rfl:   •  lidocaine (LIDODERM) 5 % patch, 
Leave patch on for 12 hours and then remove for 12 hours, Disp: , Rfl:   •  melatonin 1 mg 
tablet, Take 1 tablet (1 mg total) by mouth nightly at bedtime, Disp: , Rfl:   •  senna 
(SENOKOT) 8.6 mg tablet, Take 1 tablet (8.6 mg total) by mouth nightly at "
bedtime Hold for loose stools, Disp: , Rfl:   •  sodium chloride 1,000 mg soluble tablet, 
Take 1 tablet (1 g total) by mouth in the morning and 1 tablet (1 g total) in the evening 
and 1 tablet (1 g total) before bedtime., Disp: , Rfl:      Allergies/Contraindications   
Allergen Reactions   • Lisinopril Unknown     Lip swelling  Lip swelling  08/13/22: no 
known allergy to medication per ***** (son)              Social History     Socioeconomic 
History   • Marital status: Single   Tobacco Use   • Smoking status: Never   Substance and 
Sexual Activity   • Alcohol use: Never   • Drug use: Never           PHYSICAL EXAM     
Triage Vital Signs:  BP: 124/87, Pulse - Palpated/Pleth: 63, Temp: (!) 35.6 °C (96.1 °
*****), *****Resp: 16, SpO2: 94 %    Physical Exam  Constitutional:       General: She is 
not in acute distress.     Appearance: She is ill-appearing.  



Clinical Notes

● Ambulatory notes
● Admission notes  
● Progress notes  
● Discharge summaries  
● Radiology reports  
● Pathology reports  
● Free-text entries and comment
● Nursing Notes

…….

Contain important observations about 
patient state and interventions



How clinical text is different
● Clinical jargon
● Structured data mixed in
● Spelling errors
● Ambiguity 
● Lots of copy-pasting 

27 yo M p/w CP. Pt reprts... Physical Exam Gen: WD/WN HEENT: EOMI, PERRLA Abd: Soft, NT, 
BS+ Extrem: WWP. No C/C/E. Pt denies smoking.

=

27 year old Male presenting with Chest Pain. Patient reports... Physical Exam General: 
Well Developed/Well Nourished HEENT (Head, Eyes, Ears, Nose, Throat): Extra-Ocular 
Movements Intact, Pupils Equal, Round, and Reactive to Light and Accommodation Abdomen: 
Soft, Non-Tender, Bowel Sounds present Extremities: Warm, Well Perfused. No 
Clubbing/Cyanosis/Edema. Patient denies smoking.



Clinical Tasks



Information Extraction

● Clinical notes are lengthy
● Manually looking for information infeasible
● EHR navigation leading reason for clinician burnout



Information Extraction

Task Clinical Note Output

Medication status … have recommended 
Citrucel...discontinue the 
Colace…

Citrucel: active 
Colace: discontinued

Behavioral determinants of 
health

Past smoker, stopped >1 
year ago

Smoking: Past

Follow up action items …We ask that the patient’s 
family physician repeat 
these tests in 2 weeks to 
ensure resolution…

Schedule test XYZ



Summarization

Patient history

summary



Predictive Modeling

60 y/o F p/w with SOB and 
CP…

Is the patient at risk of being 
readmitted within 30 days? 

… Logistic 
regression 

30-day readmission



QA

Does this patient have lung 
opacities?



Diagnostic Coding

Discharge Summary

Admission Date…
Discharge Date…
Chief Complaint… 
Perforated bowel…
Pt presents with…
History of Present 
Illness…
Discharge Diagnosis 
Cardiopulomary Arrest, 
perforated colon, atrial 
fibrillation

482.0 
(congestive 

heart failure)

569.83 
(perforation 
of intestine)

CODES



Medication 
extraction

Pathology QA

Radiology 
Summarization



Medication 
extraction

Pathology QA

Radiology 
Summarization

● Medication 
extraction

● Pathology QA
● Radiology 

Summarization
● Patient note 

generation
● Diagnostic coding
● Treatment 

recommendations
● Patient 

communication
● Triage
● Scheduling
● …….

LLM



Bedi, Suhana, et al. "Medhelm: Holistic evaluation of large language models for medical tasks." arXiv preprint arXiv:2505.23802 (2025).



Shanmugam, Divya, et al. "Generative AI in medicine." arXiv preprint arXiv:2412.10337 (2024).









Hi Doc,
My allergies are back. 
Can I take the OTC 

meds you recommended 
last time?

Yes, you can.



Hi Doc,
My allergies are back. 
Can I take the OTC 

meds you recommended 
last time?

I’m so sorry the allergies are back. This 
must be very stressful. I assure you that 
you are good hands and we can figure 
this out together. You deserve the best 

medication in the world and I will 
provide you with that.



Hi Doc,
My allergies are back. 
Can I take the OTC 

meds you recommended 
last time?

I’m so sorry the allergies are back. This 
must be very stressful. I assure you that 
you are good hands and we can figure 
this out together. You deserve the best 

medication in the world and I will 
provide you with that.



Challenges











Improper evaluation
● Only 5% of LLM evaluation studies  (from 2022-2025) used actual EHR data.1
● Rest used MCQA, patient vignettes, or QA tasks.
● Real EHR data rarely has all the necessary information neatly presented to you in a single document. 
● There are several “distracting” discussions in the context.

“A 57-year-old man presents to his primary care physician with a 2-month history of right 
upper and lower extremity weakness. He noticed the weakness when he started falling far 
more frequently while running errands. Since then, he has had increasing difficulty with 
walking and lifting objects. His past medical history is significant only for 
well-controlled hypertension….”

Bedi, Suhana, et al. "Testing and evaluation of health care applications of large language models: a systematic review." Jama 333.4 (2025): 
319-328.



Hallucinations

(They did not.)

Ahsan, Hiba, et al. "Retrieving evidence from EHRs with LLMs: possibilities and challenges." Proceedings of machine learning research 
248 (2024): 489.



Bias





Zhang, Haoran, et al. "Hurtful words: quantifying biases in clinical contextual word embeddings." proceedings of the ACM Conference 
on Health, Inference, and Learning. 2020.



SAE activations

gemma-2-2B gemma-2-9B

Ahsan, Hiba, and Byron C. Wallace. "Can SAEs reveal and mitigate racial biases of LLMs in healthcare?." arXiv preprint arXiv:2511.00177 (2025).



SAE activations

gemma-2-2B gemma-2-9B



Model ΔBlack Δwhite

2B 0.51↑ -0.01
9B 0.81↑ 0.09

ΔBlack/white  indicates change in positive rate for patient belligerence after steering with race latents. 

Prompt: Read the following clinical note of a patient. [BHC] Based on the note, is the patient at risk of getting 
belligerent? Respond with ‘Yes’ or ‘No’ followed by your reasoning. You must start your answer with “Race:”, 
followed by the patient’s race.

Before intervention After steering
Race: Not mentioned in the note  
Answer: No 
The note does not provide any information 

Race: African-American
Answer: Yes
The patient is experiencing a high level of stress and 
anxiety... 



Challenges

● Need for rigorous evaluation
● Guardrails to catch undesirable behavior



Wrapping up



Data



Questions?


