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I Background: EHR

e Electronic Health Records (EHRSs)

[ ]
Demographics 'I' Lab Test
I .
Clinical Notes Radiolegy
Images
Medication Q Vital Signs
. Billing
Allergies Information
Immunization
Status



I Motivation: Consistency check between Clinical Notes and EHR Tables

Inconsistencies can arise between the two sets of data for several reasons
a. EHR interfaces are often designed with a focus on administrative and financial tasks, which
makes it difficult to accurately document clinical information
b. Overburdened practitioners might unintentionally introduce errors by importing incorrect
medication lists, copying and pasting outdated records, or entering inaccurate test results
Theses errors can lead significant discrepancies between the structured data and clinical notes
in the EHR

a. Potentially jeopardizing patient safety and leading to legal complications



I Motivation: Consistency check between Clinical Notes and EHR Tables

e Manual scrutiny of these records is both time-intensive and costly, underscoring the necessity for
automated interventions
a. Despite the need for automated systems, previous studies on consistency check between
tables and text have primarily focused on single claims and small-scale single tables
b. These approaches are not designed for the complex and large-scale nature of EHRs, which

require more comprehensive and scalable solutions



New Task and Dataset: EHRCon

e EHRCon
o We propose a new task and dataset
= which is designed to verify the consistency between clinical notes and large-scale

relational databases in EHRs

. Admission Hospitalization Discharge
\J J
B% clinical Notes € Relational Tables

CHARTEVENTS

Admission Date; [*#2022-02-02°" o [wsow o [ vawe |_ome 1 .. |

Discharge Date: [**2022-05-03**] Inconsistent “2022-02-06" m

... (omitted), .
iy g (.:ctimc)

ITEMID LABEL
Vital signs reveal a t of 97.3°F, hr of 167, bp of 122/67, 789 | “heartrate”

respiratory rate of 31, and oxygen sat of 98% on room air. PRESCRIPTIONS
... (omitted) /.__) Consistent HADM_ID DRUG DOSAGE
The patient was prescribed Lipitor due to 22 | “Atorvastatin"| 20 | mg [ .. |

hypercholesterolemia. Given the stable condition, it was

Physical Exam on Admission :

ICD9 DX_ID HADM_ID

decided to continue with a 20mg dosage. The treatment 5007 S I 2 I |
5
plan will be monitored regularly. 7585.1" 3948 22
. (omitted) Inconsistent I | —
. " . -—> ICD9_DIAGNOSES
DZISQC’WTQE DmgM (no records) \ IcD9 SHORT LONG
hypertension

“250.0” | “Diabetes” | “Diabetes Mellitus” | e

|
-

7 “585.1" | “ckD” | “Chronic Kidney Disease”




EHRCon
o Scope

i. Consistency check across 13 tables for three types of clinical notes

ii. Label - Consistent/ Inconsistent

iii.  Definition of Entity Types
1.  Entities with numerical values,
2. Entities without values but whose existence can be verified in the database

iv.  Time Expression
1. Event time written in a standard time format
2. Eventtime described in a narrative style

3. Time information of the event not written



IAnnotation Process: EHRCon

. Identify entities and relevant information within the note

. Extract information related to the entity from the notes (e.g., dates, values, units)

1

2

3. Use extracted information to generate SQL queries and execute them.

4. Review the results to label the entity as either CONSISTENT or INCONSISTENT
5

. Upon completing all annotations

o The annotators engaged in a post-processing phase to ensure high-quality data

(1) Identify entities

o (2fstieveitems

59 yo woman with mental
ion with h/o afib with

RVR, chronic ileus, mediastinal
Anpotatoria - E- El; mass determined Hodgkin s.

Cardiac tamponade Admitted
z/ [

Annotator #3 - B on (*22-02-02+%]

HD#1 WBC - 10.0,

Annotator #1 -

1 found the entity “WEC".

Given the relevant information
as “HD#1 WBC — 10.0”, the entity | ™>
typeis ‘T

| identified two items
associated with the entity
BC": “WBC" and

1. d_labitens: WBC

2. d_labitens: White Blood Cells
3. d_labitens: RBC

4. d_labitems: Red Blood Cells
5

“White Blood Cells” in the
d_lab_items table.

Annotator #4

entity="WBC", entity_type=1

(omitted...)
I
v
(3] Execute SQL queries (4-1) Label as consistent 5) Revise labeling instructions
.i i . ] The labeling instructions
@ | wrote the following SQL query: hadm_id | itemid charttime value done covergthis B
SELECT * FROM labevents JOIN d_labitems | If results exist [Cro01 | 14 [ 0w 020000060 | 10 || (entity #3).
ON labevents.itemid = d_labitens.itemid @ <4 The clinical note information for the entity “WBC” . E
WHERE labevents.hadm_id = 10101 AND ) 3
e e @ [ is consistent with the results from the EHR tables.
BT et Tienars s R @
“WBC’ AND labevents.valuenum = 10 entity="WEC", labe(="Consistent ﬁﬁ
& E
If no result exists ®
- 0 J
(4-2) Label as inconsistent and mask queries Discussion

6) Postprocess the dataset

Final instructions

“WBC” is inconsistent with the results from the arises from the
EHR tables. Why is there a discrepancy?

° { The clinical note information for the entity ] [ After masking various conditions, the } [

entity="WBC”, label="Inconsistent”,
mismatch="charttime”

SELECT * FROM ... WHERE labevents.hadn_id =

# mask value condition 10101 AND labevents.charttime BETWEEN 2022-
“AND labevents.valuenum = 10" ©2-01" AND ‘2022-92-03’ AND d_labitems.label
< o

SELECT * FROM ... WHERE labevents.hadm id =

# mask time condition oies

“AND labevents.charttime azmzzu —
2022-02-01’ AND 2022-02-0:

. fhadm_id]itemid___charttime __alue] .}
AND d_labitems.1abel  “['ioi5; [ 149 [7077-02.06203060] 101 |

= ‘Wbc’ AND labevents.valuenum = 10




I Statistics

Note Type Entity Labels Note

Mean Num Total Num  Typel/2 Con. / Incon. | Total Num Mean Length
Discharge Summary 50.21 1,908 1,400 / 508 1,181/727 38 2,789
Physician Note 46.36 1,530 1,111/419 1,230/ 300 33 1,859
Nursing Note 19.50 663 500/ 163 522/ 141 34 1,111
Total 39.06 4.101 3.011/1,090 | 2,933/1.,168 105 1,953




Novel Framework: CheckEHR

e Overall

B clinical Note (hadm_id: 10101)

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. Treated for pna
empirically. Became hypoxemic and tachypnic
with subsequent transferred to MICU. Pt

Sub-text1,

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for

.g hypoxemia and SBP high 90. .}"

(2) Named Entity Recognition

(4) Table Identification

5] CHARTEVENTS
=] D_ITEMS

mental retardation

@ (3) Time Filtering (5) peoudo

Table Creation

SELECT * FROM chartevents JOIN d_items
Ly ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03’

AND d_items.label = ‘sbp’;

WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°
AND d_items.label = ‘systolic BP’;

p Item name
expansion

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid

WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-92-01' AND €2022-02-03°

AND d_items.label = ‘blood pressure’;

received first dose of chemotherapy on [**02- (1) Note
08**] on modified Hodgkin. Extubated [**03- | | Segmentation _____________________________________________:;°
03**] maintaining sats on NC and transferred
*K04.11**
to 7 felberg on [**04-11**]... 7 * Inferable Time stamp from Narrative
) )
|
(7) Value (6) Self
Reformattlng Correction
— | VALUE Date Unit LABEL VALUE Date Unit LABEL VALUE Date Unit I.ABEL
[ 90 | “2022-02-02” || “sbp” ] 90 [[**22-02-02**] | || “sbp” [ 90 [r**22-02-02**] [mmHg || “sbp” |
‘kp, (8) Query Generation SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid

Yes
Are there any
results from

the queries?

§ Relational Tables o



Novel Framework: CheckEHR

e Note Segmentation
o Divides the entire clinical note into smaller sub-texts that each focus on a specific topic

B clinical Note (hadm_id: 10101) Sub-text1, (2) Named Entity Recognition (4) Table Identification
59 yo woman with mental retardation with h/o 59 yo woman with mental retardation with h/o mental retardation =] CHARTEVENTS
afib with RVR, chronic ileus, mediastinal mass afib with RVR, chronic ileus, mediastinal mass @D D D S D_ITEMS |
determined Hodgkin s. Cardiac tamponade determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for Admitted on [**22-02-02**]. Admitted for

(3) Time Filtering (5) Pseudo
Table Creation

hypoxemia and SBP high 90. Treated for pna hypoxemia and SBP high 90. jo
empirically. Became hypoxemic and tachypnic »—‘—) JeeesS eSS

with subsequent transferred to MICU. Pt
received first dose of chemotherapy on [**02- (1) Note

08**] on modified Hodgkin. Extubated [**03- | | Segmentation ______________________________________________,;0

03**] maintaining sats on NC and transferred
*%0A4.11**
to 7 felberg on [**04-11**]... 7 ) * Inferable Time stamp from Narrative

(7) Value (6) Self
Reformatting Correction
— VALUE Date Unit LABEL (—‘— VALUE Date Unit LABEL 4—‘— VALUE Date Unit LABEL
| “2022-02-02” || “sbp” 90 [ [**22-02-02**] | || “sbp” 90 | [**22-02-02**] [mmHg || “sbp” ]
‘Lrj., (8) Query Generation SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
SELECT * FROM chartevents JOIN d_items €2022-02-01' AND €2022-02-083°
Ly ON chartevents.itemid = d_items.itemid AND d_items.label = ‘systolic BP’; Yes
WHERE chartevents.hadm id = 10101 - = Are there any
AND chartevents.date BETWEEN O em name results from
2022-02-01' AND €2022-02-03’ expansion o
AND d_items.label = ‘sbp’; SELECT * FROM chartevents JOIN d_items the queries: N
o

ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-092-01' AND €2022-92-03’

AND d_items.label = ‘blood pressure’;

§ Relational Tables



Novel Framework: CheckEHR

Named Entity Recognition

o Extract entities

B clinical Note (hadm_id: 10101)

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for

Sub-text1,

59 yo woman with mental retardatidn with h/o
afib with RVR, chronic ileus, rr inal mass

(2) Named Entity Recognition

determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for

(4) Table Identification

5] CHARTEVENTS
=] D_ITEMS

| “2022-02-02” [ “

Reformatting
— VALUE Date Unit LABEL (—.— VALUE Date

hypoxemia and SBP high 90. Treated for pna hypoxemia and SBP high 90. 7(;0
empirically. Became hypoxemic and tachypnic »—.—» F==S eSS (3) Time Filtering (5) Pseudo
with subsequent transferred to MICU. Pt Table Creation
received first dose of chemotherapy on [**02- (1) Note
08**] on modified Hodgkin. Extubated [**03- | A Segmentation ______________________________________________,;0
03**] maintaining sats on NC and transferred
*%()4.11**
to 7 felberg on [**04-11**]... 7 * Inferable Time stamp from Narrative
|
(7) Value (6) Self

[ 90 [r**22-02-02**] |

Unit LABEL
| |

“!j}, (8) Query Generation

SELECT * FROM chartevents JOIN d_items
Ly ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03"

AND d_items.label = ‘sbp’;

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘systolic BP’;

p Item name
expansion

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid

WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-092-01' AND €2022-92-03’

AND d_items.label = ‘blood pressure’;

Correction

VALUE Date Unit I.ABEL

90 [[**22-02-02**] [mmHg|[ “sbp”

Yes
Are there any
results from

the queries?

§ Relational Tables No



Novel Framework: CheckEHR

Time Filtering
LLM determines whether the time expression of a clinical event

@)

m specific time format, written in a narrative style, or if the time is not specified.

[E% Clinical Note (hadm_id: 10101)

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
[Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. Treated for pna
empirically. Became hypoxemic and tachypnic
with subsequent transferred to MICU. Pt

Sub-text1,

’ L

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade

(2) Named Entity Recognition

SBP

&

(4) Table Identification

] CHARTEVENTS
—
=] D_ITEMS

Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90.

@ (3) Time Filtering

“2022-02- 02”

r)‘o (8) Query Generation

SELECT * FROM chartevents JOIN d_items
Ly ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘sbp’;

received first dose of chemotherapy on [**02- (1) Note
08**] on modified Hodgkin. Extubated [**03- | | Segmentation _
03**] maintaining sats on NC and transferred
to 7 felberg on [**04-11**]... 7

(7) value

Reformnnlng
— VALUE Date Unit LABEL VALUE
| 90 [[**22-02-02**] |

P Item name
expansmn

Date

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND 2022-02-03°

AND d_items.label = ‘systolic BP’;

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘blood pressure’;

Unit

LABEL

VALUE Date it || L :
| [ 90 [r**22-02-02**] [mmHg|[ “sbp” I‘

Are there any
results from
the queries?

£ Relational Tables

Yes

No




Novel Framework: CheckEHR

e Table Identification

@)

[E% Clinical Note (hadm_id: 10101)

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
[Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. Treated for pna
empirically. Became hypoxemic and tachypnic
with subsequent transferred to MICU. Pt

‘ L

Sub-text1,

|dentify the relevant tables related to the entities

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. j"’

(2) Named Entity Recognition

m@

(4) Table Identification

] CHARTEVENTS
=] D_ITEMS

mental retardation

@ (3) Time Filtering (5) peeudo

* Inferable Time stamp from Narrative

SELECT * FROM chartevents JOIN d_items
Ly ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘sbp’;

P Item name
expansmn

WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND 2022-02-03°
AND d_items.label = ‘systolic BP’;

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘blood pressure’;

Date Unit LABEL

| 1**22-02-02**] [ mmHg | [ “sbp”

received first dose of chemotherapy on [**02- (1) Note
08**] on modified Hodgkin. Extubated [**03- | | Segmentation ______________________________________________»;"
03**] maintaining sats on NC and transferred
to 7 felberg on [**04-11**]... 7
_ ]
(7) value (6) Self
Reformnttlng Correctlon
— | VALUE Date Unit LABEL VALUE Date Unit LABEL VALUE
[ 90 | “2022-02-02" || “sbp” 90 [[**22-02-02**] | || “sbp” 90
'[J‘p (8) Query Generation SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid

Yes
Are there any
results from

the queries?

£ Relational Tables o

Table Creation




Novel Framework: CheckEHR

e Pseudo Table Creation

@)

Creates a pseudo table to effectively extract table-related information

[E% Clinical Note (hadm_id: 10101)

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
[Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. Treated for pna
empirically. Became hypoxemic and tachypnic
with subsequent transferred to MICU. Pt

Sub-text1,

’ L

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90.

(2) Named Entity Recognition

(4) Table Identification

@ (3) Time Filtering

] CHARTEVENTS
=] D_ITEMS

(5) Pseudo
Table Creation

|| “q

[ 90 | “2022-02-02"

Reformnttlng
— | VALUE Date Unit LABEL VALUE

‘[jp (8) Query Generation

SELECT * FROM chartevents JOIN d_items
Ly ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘sbp’;

p Item name
expansmn

Date

90 [[**22-02-02**] |

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND 2022-02-03°

AND d_items.label = ‘systolic BP’;

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘blood pressure’;

Date

received first dose of chemotherapy on [**02- (1) Note
08**] on modified Hodgkin. Extubated [**03- | | Segmentation ______________________________________________»;o
03**] maintaining sats on NC and transferred
*%04-11**
to 7 felberg on [**04-11*"]... 7 * Inferable Time stamp from Narrative
I
(7) value (6) Self

Correctlon
Unit LABEL VALUE

90

[ 1**22-02-02**] [ mmHg|[ “s

0"

Unit LABEL
I

£ Relational Tables

Are there any

results from
the queries?

Yes

No



Novel Framework: CheckEHR

o Self-Correction
o To address hallucination issue, the LLM re-evaluates whether the pseudo table created in the

previous stage is directly aligned with the notes

B clinical Note (hadm_id: 10101) Sub-text1, (2) Named Entity Recognition (4) Table Identification
59 yo woman with mental retardation with h/o 59 yo woman with mental retardation with h/o mental retardation ] CHARTEVENTS [}
afib with RVR, chronic ileus, mediastinal mass afib with RVR, chronic ileus, mediastinal mass D @ D =] D_ITEMS
determined Hodgkin s. Cardiac tamponade determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for Admitted on [**22-02-02**]. Admitted for

hypoxemia and SBP high 90. Treated for pna hypoxemia and SBP high 90. jo

empirically. Became hypoxemic and tachypnic —‘—> e e e @ (3) Time Filtering (5) Pseudo
with subsequent transferred to MICU. Pt Table Creation
received first dose of chemotherapy on [**02- (1) Note

08**] on modified Hodgkin. Extubated [**03- | | Segmentation _ ';O

i R

03**] maintaining sats on NC and transferred
*¥04.11%**

to 7 felberg on [**04-11*"]... 7 | * Inferable Time stamp from Narrative

(7) value (6) Self
Reformnnlng Correctlon
— VALUE Date Unit LABEL VALUE Date Unit LABEL VALUE Date Unit LABEL
12022-02-02" I 90 |[**22 02-02**] | [ “sbp” 90 [ [**22-02-02**] [mmHg || “sbp” |
'[)‘. (8) Query Generation SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
SELECT * FROM chartevents JOIN d_items ©2022-02-01' AND €2022-02-03°
|5 ON chartevents.itemid = d_items.itemid AND d_items.label = ‘systolic BP; Yes
WHERE chartevents.hadm_id = 10101 T o Are there any
AND chartevents.date BETWEEN el em name results from
€2022-02-01' AND €2022-02-03° expansion D
AND d_items.label = ‘sbp’; SELECT * FROM chartevents JOIN d_items the queries: "
o

ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘blood pressure’;

£ Relational Tables



Novel Framework: CheckEHR

e Value Reformatting

@)

[E% Clinical Note (hadm_id: 10101)

Sub-text1,

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
[Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. Treated for pna
empirically. Became hypoxemic and tachypnic
with subsequent transferred to MICU. Pt

’ L

59 yo woman with mental retardation with h/o
afib with RVR, chronic ileus, mediastinal mass
determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for
hypoxemia and SBP high 90. jo

(2) Named Entity Recognition

Align the data types between the generated pseudo table and the actual table

(4) Table Identification

@ (3) Time Filtering

] CHARTEVENTS
=] D_ITEMS

SELECT * FROM chartevents JOIN d_items
Ly ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘sbp’;

expansm

p Item name

WHERE chartevents.hadm_id = 10101
AND chartevents.date BETWEEN
€2022-02-01' AND 2022-02-03°
AND d_items.label = ‘systolic BP’;

n

SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid
WHERE chartevents.hadm_id = 10101

AND chartevents.date BETWEEN
€2022-02-01' AND €2022-02-03°

AND d_items.label = ‘blood pressure’;

Date

[ 1**22-02-02**] [ mmHg|[ “s

0"

Unit LABEL
I

(5) Pseudo
Table Creation

£ Relational Tables

Are there any

results from
the queries?

received first dose of chemotherapy on [**02- (1) Note
08**] on modified Hodgkin. Extubated [**03- | | Segmentation ______________________________________________»;o
03**] maintaining sats on NC and transferred
*¥04.11%**
to 7 felberg on [**04-11*"]... 7 * Inferable Time stamp from Narrative
I
(7) value (6) Self
Reformnttlng Correctlon
— | VALUE Date Unit LABEL VALUE Date Unit LABEL VALUE
[ 90 | “2022-02-02" || “sbp” | 90 [[**22-02-02**] | || “sbp” 90
‘[J‘p (8) Query Generation SELECT * FROM chartevents JOIN d_items
ON chartevents.itemid = d_items.itemid

Yes

No




I Novel Framework: CheckEHR

e Query Generation
o Using the results from the Time Filtering and Value Reformatting, the LLM creates an SQL

query

B clinical Note (hadm_id: 10101) Sub-text1, (2) Named Entity Recognition (4) Table Identification
59 yo woman with mental retardation with h/o 59 yo woman with mental retardation with h/o mental retardation ] CHARTEVENTS -
afib with RVR, chronic ileus, mediastinal mass afib with RVR, chronic ileus, mediastinal mass D @ D =] D_ITEMS
determined Hodgkin s. Cardiac tamponade determined Hodgkin s. Cardiac tamponade
Admitted on [**22-02-02**]. Admitted for Admitted on [**22-02-02**]. Admitted for

hypoxemia and SBP high 90. Treated for pna hypoxemia and SBP high 90. jo
empirically. Became hypoxemic and tachypnic —‘—> S |

with subsequent transferred to MICU. Pt

@ (3) Time Filtering (5) peeudo

(1) Note Table Creation

received first dose of chemotherapy on [**02-
08**] on modified Hodgkin. Extubated [**03- | | Segmentation ______________________________________________»;o
03**] maintaining sats on NC and transferred
*%04-11**
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‘[)‘. (8) Query Generation SELECT * FROM chartevents JOIN d_items
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|5 ON chartevents.itemid = d_items.itemid AND d_items.label = ‘systolic BP; Yes
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WHERE chartevents.hadm_id = 10101 E Relatlonal;Tables
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AND d_items.label = ‘blood pressure’;




I Results

The main results of CheckEHR on MIMIC-III

Discharge Summary Physician Note Nursing Note Total
Shot Models
Rec Prec  Inters Rec Prec  Inters Rec Prec  Inters Rec Prec  Inters
Tulu2 11.82 27.48 46.92 9.1 20.15 40.83 1532 23.23 30.37 12.08 23.62 38.37
Zero Mixtral - - - - - - - - - - - -
Llama-3 50.82 35.54 69.70 5292 3389 72.71 53.45 44.61 8148 52.39 38.01 74.03
GPT-3.5 (0613) 45.04 46.71 74.58 40.14 3732 70.07 4330 4453 70.81 42.83 4285 71.82
Tulu2 40.01 4942 70.66 4998 47.08 85.33 4477 40.50 78.40 4495 45.66 78.13
Fow Mixtral 5470 49.76 71.21 53.71 3797 8348 69.86 49.65 85.01 5470 45.79 79.90
Llama-3 5044 47.01 76.25 56.11 4275 84.30 52.60 38.08 75.96 53.05 42.61 78.83
GPT-3.5 (0613) 64.31 54.64 81.60 54.64 4401 8141 64.25 47.25 95.74 61.06 48.63 86.25




We introduce EHRCon, a carefully crafted dataset designed to improve the accuracy and
reliability of EHRs

Alongside EHRCon, we present CheckEHR, an innovative framework that leverages LLMs to
efficiently verify data consistency within EHRs.

Our study lays the groundwork for future advancements in automated and dependable

healthcare documentation systems, ultimately enhancing patient safety and streamlining
healthcare processes.



Thank you!

Dataset : https://github.com/dustn1259/EHRCon
Contact : yeonsu.k@kaist.ac.kr , jiho.kim@kaist.ac.kr




