
Beyond Data: Multimodal AI in 
Tomorrowʼs Medicine



What is Kode?
Kode is a software development company 
specialized in transforming customer’s 
needs into tailor-made solutions and 
vertical tools through the development 
of mathematical and statistical
models based on data and rules.

Somebody call this AI.

Who are we?

Olga Cozzolino
Data Scientist 
PM of Dialogo

Dialogo is a solution that, through a 
conversational interface and AI 
Agents, that work on operational tasks 
and support your company's decisions.
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DECISION-MAKING
IS

LONGITUDINAL
AND

MULTIMODAL



The Deployment Gap & PHI
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Why 20 Billion Parameters?
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GPT-1 (2018): 

~117 Million 

GPT-3 (2020): 

175 Billion



Defining the "Black Box"
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The AI as a Partner, Not a Tool
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Is MEDGPT-OSS a 
more advanced 

stethoscope or a junior 
resident?
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Modular Minimalism
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CLIP
MLP

GPT-oss



The "Eyes" of the Model: CLIP
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“surprisingly, the vanilla CLIP backbone consistently outperformed the specialized medical encoders”



The "Eyes" of the Model: CLIP
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A semantically 
labeled 
dataset for 2D 
Medical VQA, 
focusing on 
CT, MRI, and 
chest X-rays.

 A benchmark 
utilizing 
multiple 
images 
designed 
specifically to 
test clinical 
reasoning

A massive, 
multi-discipline 
benchmark 
created to 
evaluate 
expert-level 
medical 
understanding 
and reasoning

A multi-modal 
medical VQA 
dataset that 

combines 
textual 
medical 

questions with 
visual data.

An advanced 
version of 
MMMU-Med, 
featuring 
10-option 
multiple-choice 
questions to 
challenge 
medical 
reasoning and 
decision-making 
abilities.
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The authors claim:

1. Computational 
Efficiency

The backbone maintains high 
domain coherence, ensuring that 
the modelʼs logical transitions and 
instructions remain strictly within 
the boundaries of medical reality.

2. Broader Visual 
Priors

The "Eyes" of the Model: CLIP

“This architecture was selected to 
strike an optimal balance between 
granular representational capacity 
and computational efficiency during 
inferenceˮ

3. Superiority in 
Reasoning-Heavy 
Benchmark
MMMUMed and MMMUMed-Pro 
are specifically designed to evaluate 
"expert-level" reasoning 
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The authors COULD claim:

The "Eyes" of the Model: CLIP

“While BiomedCLIP is lighter and performs well, the choise ultimately fell on CLIP 
because it excels on more complex questions. Its broader visual priors also 
suggest it might handle out-of-distribution (OOD) questions better—though this, 
of course, still needs to be tested in the future.ˮ
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The language core is GPT-oss

The model anchors its reasoning in 
verified biomedical knowledge, 
consistently outperforming other 
open-weight backbones in its ability 
to provide factually correct clinical 
responses

1. Factual grounding
The backbone maintains high 
domain coherence, ensuring that 
the modelʼs logical transitions and 
instructions remain strictly within 
the boundaries of medical reality.

2. Domain Coherence
This moderate footprint ensures full 
compatibility with commodity GPUs, 
allowing healthcare institutions to 
deploy elite-level AI on-premises to 
maintain local control over sensitive 
patient data

3. Moderate size

The "Brain": GPT-oss 20B



The Training Strategy: 
A Three-Stage Curriculum
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Stage 1
Short-Context Alignment
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PNEUMOTORAX

~ 1M



Stage 1
Short-Context Alignment
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PNEUMOTORAX

PubMed
PMC-OA



Stage 2
Mid-Training & Knowledge Integration
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~ 19 M



Stage 2
Mid-Training & Knowledge Integration
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MedTrinity 
PubMedVision

MIMIC-CXR



Stage 3
Instruction Tuning
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~ 7 M



Stage 3
Instruction Tuning

MEDGPTOSS TRAINING A GENERALPURPOSE VLM FOR BIOMEDICINE 

● DeepSeek-R1 generates 100 reasoning 

traces for a complex medical diagnosis 

question.

● Reject sampling selects the 20 most 

accurate and coherent traces (e.g., those 

with correct differential diagnoses and logical 

clinical reasoning).

● Refinement optimizes these 20 traces (e.g., 

removing redundant steps or clarifying 

ambiguous reasoning).

● Distillation: A smaller model (e.g., GPT-OSS 

20B) is then trained on these 20 high-quality 

traces to replicate the same expert-level 

medical reasoning
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It supports a context length of over 
32,000 tokens, which is vital for 
reading long patient histories

1. Context length 32k
It was trained on high-end B200 
GPUs, taking about 330 hours for 
the full training

2. 8x B200 GPUs

Technical Detail: Context & Hardware
Token

The basic unit of text length in NLP, typically corresponding to a word, subword, or character, depending on the tokenizer used.
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Benchmarking Multimodal Reasoning
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Lingshu

32B



Punching Above Its Weight: MedXQA Results
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Lingshu

32B



Strong Performance in Clinical Text QA
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Generating Radiology Reports
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The Superpower: In-Context Learning (ICL)

MEDGPTOSS TRAINING A GENERALPURPOSE VLM FOR BIOMEDICINE 

ICL
The model's ability to instantly adapt to new clinical tasks using a single demonstration (1-shot) provided in the prompt, eliminating the need for technical retraining



Avoiding "Negative Transfer"

MEDGPTOSS TRAINING A GENERALPURPOSE VLM FOR BIOMEDICINE 

Negative Transfer
A phenomenon where model performance decreases when extra context is added.



Summary of Results
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Medical Visual Question Answering 
❏ MedXQA (multimodal): I Place
❏ SLAKE: II Place
❏ MedFrameQA: I Place
❏ MMMU-Med (dev): I Place
❏ MMMU-Med-Pro (4 opts): II Place
❏ MMMU-Med-Pro (10 optis): II Place

Medical Text-only Question-Answering 
❏ MedQA: III Place
❏ PubMedQA: III Place
❏ MedMCQA: III Place
❏ MedXQA (text): I Place
❏ MMLU-Med: III Place
❏ Medbullets: I Place

Chest X-ray Report Generation 
❏ MIMIC-CXR : III Place

❏ In-context Learning Ability 
Patient-trial (0-shot): III Place

❏ Patient-trial (1-shot): III Place
❏ Impression (0-shot): I Place
❏ Impression (1-shot): I Place
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The Persisting Challenge: Hallucinations



The 2D vs. 3D Frontier

Lapointe et al., 2017  DOI:10.1002/mp.12475 Shi et al., 2024 DOI: 10.1002/mp.16781

https://doi.org/10.1002/mp.12475
https://doi.org/10.1002/mp.16781


Bias & Fairness in Training



Who Is Liable?



Transparency vs. Security
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Transparency vs. Security



The Rise of "Agentic" AI



Reinforcement Learning with Clinical Rubrics



Lungarno G. Galilei 1, Pisa 56125 Italy
P.IVA 02040400505
info@kode-solutions.ne

Thank you for the attention


