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Abstract

With the rapid advancement of Large Language Models (LLMs) and the expansion of their application domains,
artificial intelligence is now utilized across nearly all industrial sectors, evolving from simple generative Al usage
toward agent-based intelligent systems. Healthcare institutions are also competitively adopting various Al services;
however, to comprehensively analyze heterogeneous medical data—such as patient chart information, blood test results,
and medical image interpretations —and provide integrated insights to clinicians, direct integration between individual
applications, LLMs, and Al services is still required. To address this limitation, this study proposes a Model Context
Protocol (MCP)-based server architecture that enables secure and standardized connections among LLMs, external data
sources, tools, and applications. Furthermore, the scalability and performance of the proposed architecture were
empirically validated, demonstrating its feasibility for deployment in real healthcare environments.
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Table 1. Specification of core service functions.

Description
Async. method for api call.
Convert raw HL7 message
to dict format.

Function definition
async def _fhir_get(path: str,
params: dictstr, Any] | None
= None) —> dictlstr, Anyl:
async def get_patient_data
(patient_id: str) —> dictlstr,
Anyl:
async def list_observations(

patient_id: str,
codes: listlstr] | None =

@mcep.tool function for
request patient information.

@mcep.tool function for
request Observation
resources. Receive

None,
o _ bundled message and
since: str | None = None, .
C handle with
count: int = 50,

_map_observation_bundle().

Convert hl7 FHIR bundled
message format to simple
structure for MCP client.

) => dict[str, Anyl:

def _map_observation_bundle
(bundle: dictlstr, Anyl) —>
listldictlstr, Anyll:
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41 A3 3HA Data type Count Description
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Table 4. Experimental procedure

step-0. MCP Server registration with standard
configuration method.

step-1. Request patient information and test result
using patient ID.

step—2. Find and describe the methods provided by the
MCP Server and analyze the required parameters for
each method.

step-3. Verify data consistency in the result summary.
step—4. Provide explanations and comments on test
result data exceeding the normal range.

step—5. Provide appropriate responses to error or
problem situation.

‘Test Results for Patient 48669183 Overall Assessment

‘Patient Information: Strengths:

+ Gender: Male « Excellen: blood counts with no signs of anemia or nfection
« Date of Birth: January 15,1990 (35 years old) * Very low inflammation markers (ESR)

- Weight: 70 kg « Healthy liver and kidney function

August 11,2025 Areas for Attention:

¢ Blood Count (CBC) « Lipid Profile: While within acceptable ranges, there's room for

cardiovascular risk.
Eryrocyies | x| Red loodcal count s healthy ndcating

1. Diet: C
help lower total and LD cholesterol

nnnnnnnnn
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Table 5. Example of test request URL schema

POST
"http://localhost:3001/messages?sessionld=a530573f-290

9-4635-H040-005b6310b2868" \
-H "Content-Type: application/ison” \

-d
"jsonrpc”™: "2.0",
"id" "2,
"method”: "tools/test”,
"params”: {}
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