
KGARevion, composed by four actions, integrates both LLM-generated knowledge and 
structured KG-based validation, improving accuracy and robustness in intensive 
medical QA
• Generate: generate triplet related to the input question
• Review: assess the correctness of each generated triplet by grounding knowledge in KGs
• Revise: correct any triplet identified as incorrect
• Answer: produces the final answer based on the triplets verified by the Review action

KGARevion: An AI Agent For Knowledge-Intensive Biomedical QA

• LLMs trained in general-purpose data struggle to solve medical problems that
require specialized knowledge in the domain.

• LLMs often do not reason effectively in complex scenarios, where successful
inference requires recognizing and reasoning about dependencies between
multiple interrelated medical concepts within a single question and interpreting
highly similar yet semantically distinct biomedical entities with precision.
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✓ No leakage in backbone LLMs.   ✓ No leakage in adopted KGs. ✓ No leakage in KGARevion.

• Afrimed-QA dataset is sourced from over
500 clinical and non-clinical contributors
across 16 countries and covers 32 clinical
specialties.

• The dataset is sourced from healthcare
systems whose data are not online, which
means that none of the questions and
answers can be in knowledgebase of the
LLM

LLMs don’t reason effectively in complex scenarios Overview of KGARevion agent KGARevion excels in intensive biomedical QA

KGARevion is robust multiple choice selectors 

Benchmark KGARevion on a newly dataset: AfriMed-QA

Multiple-Choice
Which of the following best 
describes the structure that 
collects urine in body?

A. Bladder 
B. Kidney
C. Ureter 
D. Urethra

Open-ended
What best describes the 
structure that collects urine in 
body?

KGARevion performs best under Multiple-Choice and Open-ended settings 

KGARevion improves the accuracy of LLMs with complex questions

Does Review and Revise action matter?

• More medical concepts contained in question, model complex the question is! 

KGARevion is flexible with different KGs and LLMs
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LLaMA3-8B LLaMA3.1-8B KGARevion AfriMed-QA

Inference directly on all expert-level multiple-choice questions in AfriMed-QA

Question: A 29-year-old woman presents to the clinic with a 6-month history of
progressive weakness and muscle pain. She has experienced difficulty walking
and has had several falls in the past month. Her symptoms have progressed
despite taking ibuprofen and acetaminophen. Physical examination reveals muscle
atrophy in her upper and lower extremities. Laboratory tests show elevated
creatine kinase levels and a positive test for Human Immunodeficiency Virus (HIV).
What is the most likely diagnosis?

Changed order of answer options
Answer Options:
• C: Dermatomyositis
• A: Myopathy
• D: Neuromuscular junction disorder
• B: Polymyositis

Answer Options:
• G: Myopathy
• H: Polymyositis
• I: Dermatomyositis
• J: Neuromuscular junction disorder

Relabeled index

Answer Options:
A: Myopathy B: Polymyositis C: Dermatomyositis D: Neuromuscular junction disorder
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Which pharmacological agents 
are associated with genes or 
proteins that function in relation 
to the rough endoplasmic 
reticulum?
A) Zinc cation

B) Cupric chloride

C) Cupric oxide

D) Copper

Which gene/protein is not 
expressed in both the renal 
tissues and the medial segment 
of the globus pallidus?
A) MYOT

B) MYF5

C) MYOG 
D) MYOD1

Is there an interaction between the 
Heat Shock Protein 70 family that 
acts as a molecular chaperone and 
the gene or protein implicated in 
Retinitis Pigmentosa 59 due to 
DHDDS mutation?
A) HSPA4

B) HSPA8 
C) HSPA1B

D) HSPA1A
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Aligning Embedding

Instruction: Given a triplet from a knowledge graph. 
Each triplet consists of  a head entity, a relation, and 
a tail entity. Please determine the correctness of 
the triple and response with True or False.

...Instruction tokensAligned 
embedding

Description dictionary

...Description tokens

Pre-trained 
structural 
embedding

Description: HSPAB interacts with DHDDS, 
indicating a general interaction that may involve 
binding, modulation, or other forms of  molecular 
communication.

(HSPA8, interacts, DHDDS)

Knowledge graph

...

Pre-trained 
embedding

Description tokens

Projection

Matmul

Softmax

Matmul

Token embedding

Norm

Aligned embedding

LLM

FFN

Review

Frozen Trainable

Generate

Answer

Review

Revise

Which gene interacs with the Heat Shock Protein 
70 family that acts as a molecular chaperone,  
and is implicated in Retinitis Pigmentosa 59 due 
to DHDDS mutation?

A: HSPA4  B: HSPA8  C: HSPA1B  D: HSPA1A

HSPA8

(HSPA8, interacts, DHDDS)
(Heat shock proteins, play a role, 
retinitis pigmentosa)
(HSPA1A, interactions, DHDDS) ...

(HSPA1B, interactions, DHDDS)
...
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(HSPA8, interacts, DHDDS)
(Heat shock proteins, play a role, 
retinitis pigmentosa)
(HSPA1A, interactions, DHDDS)
 ...

(HSPA8, interacts, DHDDS)
(Heat shock proteins, play a role, 
retinitis pigmentosa)
...
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Pure LLMs
KGARevion 

+6%
+7%

+2%

PrimeKG OGB-biokg

0.4

0.6

0.8

1.0

0.69 0.67

0.45
0.41

Ac
cu

ra
cy

 

Gold standard datasets
MedDDx

• PrimeKG and OGB-biokg are two well-establish biomedical KGs
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