T
OHDSI India Symposium 2025

December 2" 2025 | Sri Vishweshathirtha Memorial Hospital | Bengaluru

Physician Rules Integrated with Small Language Models
(PRISM) and Common Data Model for Probable
Abdominal Pain Diagnosis

Gautam Ahuja
Multimodal Biomedical Data Scientist
Machine Learning Engineer

Koita Centre for Digital Health at Ashoka (KCDH-A)

Mphasis AI & Applied Tech Lab at Ashoka
Ashoka University, India

Scientific Computing Engineer
Nygen Analytics, Sweden

Lightning Talk

©

aASHOKa

UNIVERSITY

Koita Centre for

Digital Health —
at Ashoka

- - HEALTH g
Mphasis Al & % I -E
Applied Tech Lab p >
at Ashoka & KUTUM LAB

Department of
Gastroenterology
& Human Nutrition
Unit, AIIMS

New Delhi

ZZOHDSI
[//INDIA




PRISM for Probable Abdominal Pain Diagnosis
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e Abdominal pain is one of the most common yet a

significant diagnostic challenge in high-volume, ) O + ’
resource-constrained OPDs. m
e Large volume of patients & physician burden: At /

the AIIMS New Delhi, the Gastroenterology OPD

alone managed = 0.11 million cases in 2023-2024. Registration Physiclan Datient
o Black-box Al dilemma: —
o End-to-end large language models (LLMs) . ® O »
offer flexibility but are prone to e
hallucinations and lack reliability and M ﬂ
transparency required for clinical diagnosis.
o Rule-based systems are transparent & safe, Diagnosis Lab Tests and Imaging Physical
but rigid. Examination
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PRISM for Probable Abdominal Pain Diagnosis

e PRISM is a Hybrid Conversational System (hCS)
that combines the safety of physician-guided,
rules-based logic for diagnostic reasoning with an
ensemble of open-source small language models
(SLMs) for patient-facing conversational and
targeted non-diagnostic tasks.

e PRISM augments the initial step by identifying
probable diagnoses and their organ of origin for the
physicians to consider.

Diagnosis

! Steps Augmented by mHealth Application :

® o .o

Y. S~

Physician Patient
Interaction

Registration

Lab Tests and Imaging Physical
Examination
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Patient Questionnaire and Triage Logic

aAsHOKa

UNIVERSITY

Im
2 @
g
o
o
B

Z KUTUM LA

Discriminators General

¢ Please rate the severity of the pain ¢ Where does the pain occur in the abdomen?
on a scale of 1to 10 ¢ How did the pain start?
* Have you experienced any trauma? |[e What is the character of your pain?
¢ Are there any danger signs present? || ¢ What's the pattern of your pain?
¢ How long have you been experiencing the pain?
Personal « Does the pain radiate to any other areas?
e Choose your gender ¢ Does the pain increase or decrease with the
e Choose your age group following aggravating/relieving factors?
— * Are there any associated symptoms with your
Gender-Specific pain? Please specify if you experience none, or
* Have you experienced any recent if you have any of the following symptoms.
changes in your menstrual cycle?  ||* Do you have any co-morbidities?
 Have you noticed any of the ¢ Do you have a history of any previous
following abnormalities? surgeries?
Patient Questionnaire Workflow [ » -
Discriminator ) 3>
Questions General §) 5
= o
Potential lReguIar ° \ Questions L Qo
( Emergency OPDl I \ K] %
= o) o
C =
e o
Emergency Personal Gender-Specific o g
Department Questions | Female Questions o
(. J AN J
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Probable Diagnosis and Organ of Origin Mapping
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The pink nodes (center) correspond to the 29
diagnoses, while the yellow nodes(center below)
represent the 19 possible organs of origin. The
rest nodes represents answers to the 12
questions and are shown in 12 distinct colors.
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Probable Diagnosis and Organ of Origin Mapping E;.
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Abdominal Pain in OMOP SNOMED - 1st Degree

Visceral abdominal pain (finding)
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‘. Pain of truncal structure (finding)

@ Finding of sensation of abdomen (finding)

Pain of prostate (finding)
Rectal pain (fincing)

Pain of uterus (finding)
Pain of urinary bladder (finding)

Abdominal wall pain (finding)

Nonspecific abdominal pain (finding)

. Abdominal Pain concept node

Central abdominal pain (finding)

Painful soasrt of anus dicor
Pain during S SIRNEREGidRsLA =)

Psychosomatic abdominal pain (dlsmé\ggcmma] e ) ‘

Pain in abdominal region on palpation (finding)
Functional heartburn (disorder] " " -
Abdominal pan - cause unknown (inan¢ Abdominal pain (finding) - (snding)
Concept ID: 21522001 .
e e Locaized bdomina pain (nding) Chil d ren no d es
Non-colick/ ding
Stomach ache (finding)

Abdominal pain (fndincSs, pyinin round ligament in pregnancy (finding) Lower abdominal pain (finding)
iver pain (nding)

Pain during inflow of dialysate (disorder)
SEcoming ek e @ Apdbiatlar o (o) Abdominal pain through to back (finding) L2 Shonnel e O
inal migraine (disorder)

n”mn {inding)

Abdominal paip worse: P
BEMHEES PTG

Upper abdominal pain (finding)
Ureteric pain (finding) Right sided abdominal pain (finding)

Renal pain (finding)
Abdominal wind pain (finding)
Generalized abdominal pain (finding)

Recurrent abdominal pain (finding)
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Abdominal Pain in OMOP SNOMED - Complete tree
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Renal angle pain (finding)

Ovarian pain (finding)

Renal pain (finding)

Umbiical inal crampy pain (findin
Pain on abddminatulise| Wﬁg‘m £y e tindee)

Pain of intrathacal infusion pump pocket following implantation of intrathecal infusion pumip (finding)

Painful urging to urinate (finding)

o - ) Pain dufing outflow of dialysate (disorder) U
ainful urinary bladder spasm (findin {
9 . rPsgchcsomalu:abd cﬂ‘ b t6 back (finding)
unctiona, - JH# ‘Abdominal musclepain ( inal wind pain (finding) ) _ » A
Ganiakahdominal pain (findin % . i Lower abdominal pain (finding) XN
Abdominal we @il P Liver pain)(finding) Lumbar radicular pain (finding)

Abdominal cutaneous nerve entrapment syndrorhe (disorder)

Pain of uterus (finding)

lliac fossa pain (finding)

Flatulence, eructation and gas pain (finding)

Non-colicky abdominal pain {finding)
Term: Abdominal pain (finding).  in pregnancy (finding)

» . Pain.of iaary biadd pain 1D: 21522001 Y s RightTower quadrant pain (finding)
Chronic male primary pelvic pain syndrome (disorder) Acute exacerbation .. chronic abdominal pain (,mdi pecific abdm..m pain (find -
v ‘Abdominal rmgrame (msorder) inal pain whid S )
: RidaeRsaigsy pyndrome (disorder) . ” AT \
Chronic female pelvic ,a.ﬁ'é%ﬂ"fé?ébme’r?mﬁ S P Chionic ionspecific abdgminaf pain (infing) \ \ o i cuse koo i ding)  Ureteric colc fncing)
Ctifonic abdominalpain (finding) o \ A lﬁ ddu"n)s mﬁﬂw of dial sa rder) Left sided abdominal nain (finding)
pendicular pain I " i
o \ o= P x pmach 909 ining) Pain in left abdominal lumbar region (finding)
i & pair Abdominal pain in pregnancy (finding)

“inding \
HZ8rrent acute abdominal pdin (finding) |

Pain of prostate (finding) |

PainIn abdominal region an palpation (finding)
Localizad abdomiril pan <rm1( <

Chronic visceral pain in pelvic regioh due todisorder (disorder)
Ghronic urinary bladder pain (finding)
Functional abdominal pain syndrome (disarder)

Chronic primary bladder pain syndromefi

(disorder)
Epigastric pain (finding)
Recurrent abdominal pain (finding)

Functional abds | f childhood (disord
unctional abdominal pain of chil (disorder) Rectal pan (finding) Generalized abdominal pain (finding)

Chronic prostatitis - chronic pelvic pain syndrome (disorder)

Pain in epigastric. region on palpation (finding)
Buming epigastric pair (finding)

Prostatitis category llla (National Institute of Health classification) (disorder) Proct msalioieglal fieeding (inding)

Prostatitis category llib (National Institute of Health classification) (disorder)
Colicky hypogastric pain (finding)

Generalized colicky abdominal pain (finding)

Recurrent biliary colic (finding)

‘Abdominal colic (finding)

Right sided abdominal pain (finding)

Pain in right abdominal lumbar region (finding)
Abdominal pain in early pregnancy (finding)

Left upper quadrant pain (finding)

Upper abdominal pain (finding)
Right upper quadrant pain (finding)

Uicasly PRy (B0ciod) Left hypochondrial pain (finding)

Hypochondrial pain (finding)
Right hypochondrial pain (finding)

Subcostal pain (finding)

Leftlower quadrant pain (4
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Abdominal Pain in OMOP SNOMED

e primary pelvic pain syndrome (disorder)

elvic pain syndrome (disorder)
Chronic primary

Pain of urinary bladder (finding)

Chronic primary pelvic pain syndrome (disorder)

visceral pain in pelvic region due to disorder (disorder)

Visceral abdorginalmeip dadiae

ia (finding)

Painful tectal bleeding (finding)

Chronic visceral pain in abdominal region due to disorder (disorder) _
Chronic nonspecific abdominal paiRgteh@gjn (finding)

(finding)

Ovarian pain (finding)

Renal pain (finding)
Flatulence, eructation and gas pain (finding)

8

i
Abdominal pai - cause unknowp (finding)
Pauy in round "M“ﬂ&mm’n (disorder)

Abdominal wid pain (finding)
ading)

Ureteric colic (finding)

Chronic primary epigastric pain syndrome (disorder)
Prostatis catogory I (ational It f gl HaFHIGARRAHSBRlapment yrcrome (disorber

Pain in abdominal reg\on on palpation (finding)
Localized abdominal pain (finding)
Recurrént acute abdominal pain (finding)
Generalized abdominal pain (finding)

Term: minal wall pain (finding) Recuyrent/abdominal pain (finding)
1 42000

1620

Ab

Pain on abdomifal wall moveient (findin§jenra! abdominal pain (inding) =, pai in epigastic region on palpation (finding)

/ . N
Pain of intrathecal infusion pump pocket following implantation of intfathecal infusion pump (finding)
Unbilicat pain (finding) Eriaastric pain (finding)
Periumbilical pain (finding)

Midabdominal crampy pain (finding)

Generalized colicky abdominal pain (finding)

Suprapubic pain (finding)
Buming epigastric pai (finding)

Recurrent biliary colic (finding)

Abdominal colic (finding)

domina  Fofetiitas abdisondbpain syndrome (disorder) Nonspecific abdomidal paig (finding) |/ :
i )0 Pain during i SF SRS AR TSLa0IAS)
|
& i finding /
Broad igament lacerafi8/yfidiesiesriarkpalsfinding) Psychosomatic abdominal pain (disorder)
Abdominal pain thfotgh to-back (finaing)
Abdominal pain (indipgln during outflow of dialysate (disorder)
Acute exacerbation of chronic abdominal pain (finding) 7 S
Pain of prostate (finding) Appendicyfar/pain ((inding). Abdominal muspdeRifAngiagin pregnancy (finding) Lower abdominal pain (finding) liiac fossa pain (findi
Acute abdominal pain (finding) Abdominal pain in early pregnaricy (finding)
i it icbeivic pai i  Noneolicky abdominal pain (dhgyP2Sm OF aus (disorder)
. Ch@nlc prostatitis - chronic pelv!c pafn syndrome (disorder) Yol &ngmrd‘adicular pain (finding) Left lower quadrant pain (find]|
Prostatitis category llla (National Instituteof Health elassification) (disorder) .

onti

Left sided abdominal pain (finding)
ht iliac foss|
Pain jnloftard BN H RN eSS R it Riont

Right sided abdominal pain (finding)

Pain in right abdominal lumbar region (finding)

Left upper quadrant pain (finding)

Upper abdominal pain (findina)
Right upper quadrant pain (finding)

Left hypochondrial pain (finding)
Ulcer-type pait (finding)
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Abdominal Wall
Pain concept
visualized in the
OMOP-SNOMED
tree for Abdominal
Pain
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Abdominal Pain in OMOP SNOMED

Colicky hypogastric pain (findin
Biliary colic (finding) y hypog pain ( 9)

Appendiceal colic (finding)

Adult colic (finding)
Infantile colic (finding)

Abdominal colic (finding)
( %, Concept ID: 9991008
Connections: 7

Generalized colicky abdominal pain (finding) Abdominal pain (finding)
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OMOP-SNOMED
Abdominal Pain
subgraph
highlighting the
concepts and
relationships of
Abdominal Colic.

The broader
concept leads to a
more context
specific granular
definition.
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Extending the OMOP-SNOMED Knowledgebase with Other Vocabularies Emﬂ* “ @
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e /6 clinical keywords/terms were searched Vocabulary Counts
resulting in the retention of 182 unique relevant MTH 77
terms. SNOMEDCT_US 40

e The Tables shows the distribution of the 182 terms  MEDCIN £ %)
across the four question categories and across 13 NCI 13
clinical and biomedical vocabularies. CCPSS 4

LNC 4
MDR 3
Category Count HPO 2
CHV 2
General 140 ICD10CM 2
Discriminator 25 OMIM 1
Gender-Specific 15 COSTAR 1
Personal 2 MSH |
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OMOP Knowledge Enhanced Extraction

e Keyword Extractor parses unstructured patient

T— responses and extracting the specific clinical
Extraction service keywords that corresponds to the predefined
1101 . . . .
4k answer options in the questionnaire.
1 Jr e T[wo-stage method is designed for targeted
0 knowledge injection: Identify which of the
Y high-level answer options (Filter) and process the
51 {}1 patient’s answer with these curated options
=l (inject & extract)
Lk e e Synthetic Dataset (N=60) used for benchmarking.
+
Question Patient’s Answer Extracted Difficulty
Keywords Type
(osLLM) What is your age? I am 30 years old. 25-45 Easy
Q Using the diagram (regions 1-  It’s mostly in region 1, but some- 1, 2 Medium
Keyword Extractor 10), where is the discomfort ~ times I feel it in region 2 as well.
mainly located?
Any past surgeries involving I had my gall bladder out many Gall Hard
the Gall Bladder, Intestine, years ago, and also uterine Bladder,
Kidney, or Uterus? surgery. Nothing involving the Uterus

intestine or kidney.
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OMOP Knowledge Enhanced Extraction Increase Model Performace Eg;

Avg. F1 Comparison for Models across KE Methods

(SynD1; All Models)

0.2 1 —@— No UMLS
=¥~ Full UMLS
0.0 1 —M- Multi Step UMLS
L L L L D D D D e B B B A A AR AR AR AN A AN A AR AN AR AR |
MO D O®MO®D®OMO®D®OD®DDODNO®DOD®DONDOON®M®DO DD D
T O NT T N0 MOOSSTMNSODOMT~NSSTNSNNINMININA A O
TN T TN N AT gmmnmMmo T mnAM o NN - =M S
N gMIPA N AmEScecmamScCTmmaomeadmnmaomen D
o~ m.‘:a:'j‘°'mm¢u‘ LMoo [ [
'EEES‘ﬁmCNN‘—;SEC“’;mSQ‘EN-f?‘Ef\’Cq,
S E cw oy YEEZZIEEQLE o Ec EEXcEEY S
[} = = = O c = (o c 7] =
@ g o 0 ® £ S @ £ w ST oc Y 0o m &
gowngaO:m Coocg 2fz053z030
+ 2 0O o ]
= o
o
Model
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Incorporating standardized and
harmonized curated
knowledgebase of keywords in
a multi-step targeted knowledge
injection pipeline increases the
model performance.
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