METHODS

« Converting Unstructured Case Reports and Clinical
Trial Eligibility Criteria into Structured Data Using
Large Language Models (LMs)!-2

OBJECTIVE

Exploring Case Reports as Potential Real-World
Data For the Natural History and External Control
Arms of Rare Disease like IgA Nephropathy and
Fabry Disease

Understanding a Natural History

Structured Format & Matching to I/E Criteria

Case Report/Eligibility Criteria

Claims Data
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Others (e.g., mobile device) Case Reports
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1. LLM-based Model Performance

F 1 Score

RESULTS

1. Structured & Normalized Criteria Eligibility Criteria &
Case reports

Precision Recall Average No. of Data

Elements (concepts and
values) Compared

286
(ranging from 129 to 452)

94
(ranging from 67 to 127)

Fabry Disease 00.66%

99.56% 99.61
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IgA Nephropathy  98.35% 97.36% 97.85

« Signed informed consent Entity Name Value NormalizedTerm Y Entities Y Normalizedcode Y
= Female or male patient > 18 years

= Biopsy-verified IgA nephropathy

= Proteinuria: U-albumin >500 mg/24 h

» S-creatinine < 200 umol/L

= A minimum of four available sample results (U-albumin and S-creatinine) prior to inclusion in

the study.

Age > 18 years
IgA nephropathy IgA nephropathy NO2.B9

Male/Female Yes

Proteinuria Proteinuria R80.9 Case presentation Goto: b

IgA nephropathy Yes

Proteinuria U-albumin >500 mg/24 h Gastrointestinal disorder gastrointestinal disorders K929

A 35-year-old male with a past medical history of untreated chronic hepatitis B presented to the emergency
department (ED) with hemoptysis. The patient reported that he had a chronic dry cough for approximately
four to five weeks, The night prior to coming into the hospital, he noticed frank blood in his coughs. He
also endorsed right foot swelling that he took Aleve for, in addition to pleuritic chest pain when the
hemoptysis began. He denied fever, chills, night sweats, weight loss, nausea, vomiting, diarrhea, body
aches, arthralgia, and rashes.

S-creatinine <200 umal/L

Hypertension high) blood pressure 10

Exclusion Criteria:

Sample results A minimum of four

« Severe gastrointestinal disorders which may impair drug effect, or other conditions which Severe gastrointestinal disorders Yes Hyperlipidaemia Ly E785
could modify the effect of the trial drug as judged by the investigator

+ Consumption of an investigational drug within 30 days prior to enrolment

= Unacceptable blood pressure (treated or untreated), defined as a systalic value >150 mm Hg

and/or diastolic 90 mm Hg

C ti fani tigational d e Liver di
onsumption of an investigational drug ‘es Liver disoase S\;el‘ Isease K769
Unacceptable blood pressure Yes Al

Hyperlipidaemia Yes Congestive heart failure congestive heart failure 1509

2. Cohort Demographics and Clinical Features exiracted

= Hyperlipidaemia defined as unacceptable levels of lipids according to the discretion of the
Investigator

= Patients in whom an ACE inhibitor was introduced/changed during the last three months prior
to enrolment

= Patients treated with immuno-suppressive drugs

« Patients unable to take oral medication

» Severe liver disease (defined as ASAT and/or ALAT and/or gamma-GT above twice the normal
value).

= Uncontrolled (treated or untreated) congestive heart failure as judged by the Investigator

= Patients with diabetes

= Patients with current malignancy or history of malignancy during the last three years

= History or presence of psychological or psychiatric illness which may interfere with the patient
‘s ability to adhere to the protocol

ACE inhibitor intreduction/change Diabetes

Diabetes E119 The patient was born in the Philippines, moved to the United States seven years ago, and has not traveled

recently. He worked as a caregiver, and to his knowledge, had not taken care of any patients with a known
infectious disease. He had no history of autoimmune disease. He did not use tobacco, was a social alcohol
drinker, and did not do any recreational drugs. In the ED, the patient was afebrile, with a blood pressure of

167/114 mmHg, heart rate of 79 beats per minute, respiratory rate of 18 breaths per minute, and O,

Immuno-suppressive drugs

Malignancy malignancy C801

Patients unable to take oral medication

Severe liver disease Psychiatric illness psychiatric illness F99

drug abuse

Uncontrolled congestive heart failure Drug abuse

Clinical Features
Extracted

Patient Demographics

IgAN (N=83) Fabry Disease (N=59)

Diabetes saturation of 94% on room air. Physical examination was only significant for mildly decreased breath

sounds in the lower lung bases. The basic metabolic panel was significant for sodium 136 mEg/L,
potassium 5.8 mEq/L, blood urea nitrogen (BUN) 77 mg/dL, and creatinine 4.88 mg/dL with an unknown
baseline (Table 1), Complete blood count was significant for white blood cell count (WBC) 12.1 K/mcL,

{ransplanted
Kidney:

Pregnant

Kidney transplanted

Current malignancy

Psychological or psychiatric illness

Characteristics
Age
Mean (SD)

Race and
Ethnicity

Male (%) Female (%) Male (%) Female (%)

Pregnant
Alcohol or drug abuse

Breast feeding status of

Patients unwilling to meet the requirements « Yes
mother

breast feeding

= Alcohol or drug abuse (present)

Drugs inhibiting the cytochrome P-450 enzy Yes
« Patients unwilling to meet the requirements of the protocol

Serum or plasma
creatinine measurement
{mass/volume)
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« Other medical or social reasons for exclusion at the discretion of the Investigator Kidney transplanted patients Yes

+ Use of drugs inhibiting the cytochrome P-450 enzyme CYP3A4 (including grape fruit juice) »
*
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Genetic Information
(Diagnosis)

Lab Test Results

‘.. = Kidney transplanted patients * .
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Caucasian 4 (7.8)
5(9.8)
5(9.8)
7 (13.7)

30 (58.8)

1(3.1)
4 (12.5)
2 (6.3)
1(3.1)
24 (75.0)

6 (14.6)
2 (4.9)
3(7.3)
1(2.4)

29 (70.7)

2 (11.1)
0(0.0)
2 (11.1)
1(5.6)

13 (72.2)

Chinese Treatment History

3. LLM-Assisted Patient-
Trial Matching?

2. Normalized Patient-Trial
Information Matching

Japanese
Others Comorbidities

Not Specified

Etc..
Total 51 32 41 18

Trial suitability decision

Normalized entities from a patient report Normalized entities from trial eligibility criteria

® you:
Patient information related to <disorder>
<patient textual description>

3. Similarity Analysis based on Clinical
Features: LLM Explanation

Normalized Term Y

Entities Y

Normalized code Y

IgA nephropathy

IgA nephropathy,

NO2.B9 | 4

Normalized Term Y

Entities Y

Normalized code Y

IgA nephropathy

IgA nephropathy

NO2 B9

Atrophy of liver

Recurrent jaundice

Mild liver atrophy

Recurrent jaundice

K7290

R17

E83.01

Proteinuria
Gastrointestinal disorder

Hypertension

Proteinuria
gastrointestinal disorders

high) blood pressure

R809

Kg2.9

1o

The following text contains inclusion and exclusion criteria of a clinical trial.
Is the patient eligible for the trial? Answer "Include", "Exclude”, or "Cannot determine™ along

with an explanation or reason.

"Include" - patient meets inclusion criteria and exclusion criteria do not apply

"Exclude" - patient meets inclusion criteria, but is excluded on grounds of exclusion criteria
"Cannot determine" - cannot decide whether to include or exclude

Inclusion criteria of the trial might contain several arms, each with distinct criteria.

In the event a patient meets the criteria for any of these arms, please "include" the patient.

. ' Wilson's disease

Gross hematuria

Wilson's disease For each inclusion criterion, please indicate the corresponding criterion name and provide a score

(either @ or 1 or 2) to denote how the inclusion criterion is matched given the patient information
by following this rating scale - @ represents "criterion missing in patient information", 1
represents "some part of the criterion is present in patient (e.g., main clinical entity is

present but other details are not present)", and 2 represents "all details of criterion are present
in patient”. Respond this rating in the form of a table. The table should contain 3 columns with
headers “"Criteria No.", "Criteria Name", and "Score". Put each criterion in a different row. Please
list each of the inclusion criterion sequentially maintaining the original order starting from
Criteria No. 1. Please strictly follow this format while responding.

[Clinical trial eligibility criteria]:

<eligibility criteria text>

Interpretations about anxiety scores such as HAM-A of <17 represents mild anxiety

Hyperlipidaemia Hyperlipidaemia E785

ST

gross hematuria R310

liver disea
Liver disease verdisease K769
Severe

Event Values Comments

Generalized edema for 1 month, BP: 145/96 mmHg, scattered angiokeratoma, ed Initial presentation

Urinalysis: 3+ protein, Urinary total protein: 6.38 g/d, Serum albumin: 28 g/L, Seru Initial lab results

Sinus tachycardia, high Pwavesinll, lll, aVF leads, left ventricular highvoltage  Initial cardiac assessment
Elevated echogenicity of parenchyma, no obvious kidney shrinkage Initial kidney imaging
Transthoracic echocardiography, audiometry, ophthalmology, brain MRI: Normal Initial comprehensive assessment
Not given Diagnosis Nephrotic Syndrome (NS) Initial diagnosis

Not given Treatment Initiation Methylprednisolone: 32 mg/day, Tacrolimus: 1.5 mgtwice/day, Valsartan Initial treatment plan

Not given Renal Biopsy and Pathologii Light microscopy: vacuolization in podocyte cytoplasm, mild chronic and acute t Renal pathology findings

Not given Genetic Testing GLAgene: c.707G > A(p.Trp236*), PKD1 gene: c.988A > G (p.Asn329Ser) Genetic findings

Not given a-Gal AActivity Testing Proband: 0.31 nmol/h/mg (normal: 31.30-51.00 nmol/h/mg) Enzyme activity testing

8 weeks Treatment Adjustment Methylprednisolone reduced to 24 mg/day, 24-h proteinuria: ~1.0 g Response toinitial treatment
3months Treatment Adjustment Tacrolimus discontinued Adjustmentintreatment

6 months Treatment Adjustment Methylprednisolone tapered to 8 mg/day Continued tapering of steroids
lyear Treatment Maintenance Methylprednisolone maintained at 4 mg/day Long-term maintenance dose =

Follow-up  Follow-up Results Proteinuria: ~0.5 g/d, Serum albumin: 44 g/L, No other organ involvement Follow-up outcomes N =, ‘

Notgiven  Enzyme Replacement Ther: Not administered due to financial constraints Financial constraints prevented ERT R R RS e o

Date Event Name

Not given Admission to hospital
Not given Laboratory work-up

Not given Electrocardiogram

Not given Kidney Ultrasonography
Not given Other Examinations

Hepatitis E Hepatitis E B17.2

Hepatitis C virus Hepatitis C Virus B19.20 Congestive heart failure congestive heart failure

N
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Kidney biopsy Kidney, biopsy 50205 Diabetes Diabetes

82300 Malignancy malignancy,

Ceruloplasmin Ceruloplasmin

Psychiatric illness psychiatric illness

drug abuse

Liver function tests Liver Function Tests 80076

Drug abuse
Hepatitis A virus antibody

assay

Anti-Hepatitis A Virus 86708

transplanted
Kidney:

Answer: Include
Reason: The patient has Sickle Cell Anemia (SC), which is one of the listed sickle cell anemias in
the trial's inclusion criteria. The patient also has a history of stroke, which is one of the ...

Kidney transplanted
Serum or plasma copper
measurement
{mass/volume)

Urinary Copper Excretion Pregnant

Breast feeding status of Patient information General task instruction

mother

Main guidelines to decide a trial suitability

Automated blood
basophil count as
percentage of total
leukocytes

Additional guidelines example Provide matching scores for inclusion criteria if the decision is include

Serum or plasma . o
Disorder guidelines example

creatinine measurement
(mass/volume)

Clinical trial eligibility criteria LLM response with decision
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Our study validates case reports as valuable sources of 3. Patient2Trials: Inform Med Unlocked Under Revision
RWD and demonstrates the effectiveness of LLM in

extracting clinical information from case reportis.
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» This approach enhances our understanding of the natural
history of rare diseases and demonsirates potential
source for external.
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