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52023438148 [GPT-4IpUU—=Z 1 |

© GPT-4 (OpenAl)

& Openal Research. Product.  Safety Companye St

GPT-4

rorus

BASMNCEHMXDERIASS | ZX A ZZZRVEWNFRRU |

(H 88 : OpenAllGPT-4 18K R—2 (2023%F3 A 14H2AB)  https://openai.com/research/gpt-4




L IGPT-41D1E8E

O B)AER F1710%

Simulated exams

Uniform Bar Exam (MBE+MEE+MPT)'

LSAT

SAT Evidence-Based Reading & Writing

SAT Math

Graduate Record Examination (GRE) Quantitative
Graduate Record Examination (GRE) Verbal
Graduate Record Examination (GRE) Writing
USABO Semifinal Exam 2020

USNCO Local Section Exam 2022
Medical Knowledge Self-Assessment Program

Codeforces Rating

AP Art History

o AP XUHD]

GPT-4 GPT-3.5
estimated percentile estimated percentile
298/400 213/400
~90th ~10th

163 149

~88th ~40th
710/800 670/800
~93rd ~8Tth
700/800 590/800
~89th ~70th
163/170 147/170
~80th ~25th
169/170 154/170
~99th ~83rd

4/6 4/6

~54th ~54th
87/150 43/150
99th-100th 31st-33rd
36/60 24/60
T5% 53%

392 260

below 5th below 5th

5 5
86th-100th 86th-100th

% Bl [E| 2R E1U5R |

O HARFEDEREDM] L |

GPT-4 3-shot accuracy on MMLU across languages

andom guessing — | 25.0%
‘hinchilla-Engiish — | 67.0%
PalLM-English

GPT-3.5-English
GPT-4 English 85.5%

Italian 84.1%
Afrikaans B4.1%
Spanish B4.0%
German 83.7%
French B3.6%

Indanesian B3.1%

Russian B2.7%

Polish 82.1%

Ui -3 1 0%
Grec. - ¢
poww————————————————————————————————————————————prn

Mandarin 80.1%

.=

Welsh 77.5%

Karean — 77.0%
Icefandic — 76.5%

Bengali — 73.2%

Urdu — 72.6%:
Nepali F2.2% Randdm

Thai 71E% Chinchilia
Punjahi 71.4% Patv

Marathi 66.7% gpt: fi =
Telugu o

] 1 |
70% E0% 0%
Acvuracy —+

I CICERBLANI |

(Hi #2 : OpenAl (2023), GPT-4 Technical Report https://cdn.openai.com/papers/gpt-4.pdf)
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©Med-Gemini (Google)
EBEDINTDEFEAIZEZC (14F£E035510FETSOTA)

% SOTA (State-of-the-Art)
 BIEPRIFERED. HAFEDE P IR EIICHA VTR R TORTiHL NI
(=&Ea/=E) O4EE (=#HEETRIERERQEDATY /FBE) ZEMLTVAIE

Google DeepMind Google Research Sl

Capabilities of Gemini Models in Medicine

Khaled Saab®!, Tao Tu®"!, Wei-Hung Weng®!, Ryutaro Tanno®2, David Stutz 2, Ellery Wulczyn*’l,

Fan Zhang"!, Tim Strother™!, Chunjong Park™!, Elahe Vedadi®!, Juanma Zambrano Chaves”!,

Szu-Yeu Hu"!, Mike Schaekermann™!, Aishwarya Kamath™2, Yong Cheng”2, David G.T. Barrett 2,

Cathy Cheung*’l, Basil Mustafa”2 , Anil Pa]epu*’l , Daniel McDuff"!, Le Hou 2 , Tomer Golany**"',

Luyang Liu"1, Jean-baptiste Alayrac”2, Neil Houlsby"-2, Nenad Tomasev 2, Jan Freyberg"1, Charles Lau!,
Jonas Kempl, Jeremy Lai', Shekoofeh Azizi?, Kimberly Kanada', Siwai Man!, Kavita Kulkarni', Ruoxi Sun?,
Siamak ShakeriZ, Luheng He2, Ben CaineZ, Albert WebsonZ, Natasha LatyshevaZ, Melvin Johnson2,

Philip Mansfield!, Jian Lu!, Ehud Rivlin4, Jesper Anderson!, Bradley Green!, Renee Wong!,

Jonathan Krause!, Jonathon Shlens?, Ewa Donﬁnﬁwskal, S. M. Ali Eslamiz, Claire Cui?,

Oriol Vinyals2, Koray Kavukcuoglu?, James Manyika!, Jeff Dean!-2, Demis Hassabis?, Yossi Matias!,

Dale Webster!, Joelle Barralz, Greg Corrado?, Christopher Semtursl, S. Sara Mahdavi*’z, Juraj Gottweis*’a,
Alan Karthikesalingam"! and Vivek Natarajan 1

*Co-first, "Core, *Technical Lt (Saab, K., Tu, T., Weng, W. H., et al. (2024). Capabilities of Gemini Models in Medicine. Google Research & DeepMind.)
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DEZZALLMOMEE LA
MedQA CKEEEMEGRICHEYOT—51yh) XMedQADT -4ty kT

TlEEREN91.1% D1

90

Accuracy (%)
(o]
o

=l
o

R A%DEERCIEBRE IR
R 7.4%MDRECIEbRE IR 5D

100.0

Note: re-labelling with expert
clinicians suggests 7.4% of the
questions in the dataset have
quality issues or ambiguous
ground truth

100+ -100
SoTA on MedQA (USMLE) B Questions mmm  Accuracy
e . 98 - 08
Med-PaLM g-—""‘GPT-d Medq?:mlnl
86.5 F 90.2 . 0
I %) -g
/ © 96 F96
! -

g B
.!; : “6
[ O c
S 94+ L94 S
/ 2 g
; [

92 92

90 - L 90

o
(b) MedQA label uncertainty filtering
St rpaE
EEBR RSB Z BRI I DL
91.1%/92.6%=99.2%
(Saab, K., Tu, T., Weng, W. H., et al. (2024). Capabilities of Gemini Models in Medicine. Google Research & DeepMind.)
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@NEIM CPC
TEFIDT—SV-X (RIEtYR) TH?
NEIJM CPC DIEEEXRTH, Med-Geminih A EEhZEEIR(C_EE]ofz 1]
-Med-Gemini (BB OAGENSEIZFIBHIED.
WebIRZRDIERZIEFEACE NG (C[OIZFTBRIEEM Al EE
- AN vs AI (Med-Gemini) : A%}
(1%F) MRZRIZL 15.5% vs 24.5% || ¥ RXRHD 24.5% vs 31.4%
(Ef7110%R)  HBRXRRU 34.6% vs 64.8% | 18%=HD 47.8% vs 74.8%

Previous SoTA Clinician Med-Gemini
AMIE Without Search with Search Without Search With Search
Metrics Top-1T  Top-10T  Top-1T Top-10T Top-1T Top-10T Top-1T Top-10T Top-1T  Top-107
Internal Med (159 Cases) 27.7% 61.6% 15.5% 34.6% 24.5% 47.8% 24.5% 64.8% 31.4% 74.8%
Neurology (42 Cases) 26.8% 56.1% 17.1% 31.7% 22.0% 36.6% 31.0% 66.7% 26.2% 61.9%
Pediatrics (33 Cases) 30.3% 45.5% 6.1% 22.7% 12.1% 33.3% 21.2% 45.5% 12.1% 48.5%
Psychiatry (10 Cases) 50.0% 70.0% 20.0% 50.0% 20.0% 60.0% 50.0% 100.0% 60.0% 90.0%

Table C4 | Breakdown of performance on NEJM case studies by speciality. Performance is reported for the specialities
with at least 10 cases. (Saab, K., Tu, T., Weng, W. H., et al. (2024). Capabilities of Gemini Models in Medicine. Google Research & DeepMind.)
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Open-ended Visual

Visual input

Instruction

You are a helpful medi
knowledge. Solve ther
sources as needed.
Question: What does 1
inflammation?

Response

TEANCZI TR M ECTHRIEGIDE

M EEEFAFT 2R e]EE

Waveform Signal Visual QA (ECG-QA)

.
Raw sensor input*

L SRS FUSEEN VSRS PSS PSR FISEES FISRES FENey |

"

L 1 S—

b T SRR BHER S BETL N FE AU RR A RAL DR

fTErEEEE AN ERE RN PR R RN ARR R AN RN EEARRRR SR RRSAN]

g e e e

I I
AR
WL'\_k.r\_L___.U,. JJ\_J./'—I.J‘—lA_r
b Vunad paGed 1 sanl wiaa] BiaE] pRaaki By aed kodde
L IAARENRAaasa Y akaa: p A8 Ed BhnEE NRARE SNeaRi AR aun,

i '} i i ] i i i i i

ff__

a circumferential brigt

~ -

Instruction

Given this ECG sequence, please answer the following question. From the
provided options, select all that apply. List your selections alphabetically,
separated by commas.

Question: What signs of a rhythm-related disorder can be found in this ECG
recording?

Options: atrial fibrillation, atrial flutter, bigeminal pattern, normal functioning
artificial pacemaker, sinus arrhythmia, sinus bradycardia, sinus rhythm, sinus
tachycardia, supraventricular tachycardia

Response
atrial fibrillation, atrial flutter

Image Classification (MIMIC-CX

Visual input

Instruction

You are a helpful radio
in chest X-ray in the fr
shown in the X-ray.
Given the <VIEW> X-re
Question: Which of th
Atelectasis (B) Cardior
Cardiomediastinum (F
Effusion (J) Pleural Ott

Response

(A)

Visual input

Image Classification (PAD-UFES-20 6-condition classification)

Instruction

You are a helpful dermatology assistant. The following are questions about skin
lesions. Categorize the skin lesions into the most likely class given the patient
history. Output a single option letter from the provided options as the final
answer.

Patient History: Age: 51, Gender: female, Smoke: false, Drink: false, Family skin
cancer history: true, Family any cancer history: false, Lesion region: back,
Lesion itch: false, Lesion grew: false, Lesion bled: false, Lesion elevation: false,
Fitzpatrick scale: 1.0, Diameters (mm): [12.0, 8.0].

Question: Which of the following is the most likely diagnosis of the patient's
skin lesion? (A) Nevus (B) Basal Cell Carcinoma (C) Squamous Cell Carcinoma
(D) Actinic Keratosis (E) Seborrheic Keratosis (F) Melanoma.

|

Response
(A)

(Saab, K., Tu, T., Weng, W. H., et al. (2024). Capabilities of Gemini Models in Medicine. Google Research & DeepMind.)
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(a) Video dialogue example

Hello, | am a medical student analyzing this surgical @ ’ Which specific surgical phase is shown this video clip? | @
procedure video for my studies. Which surgical procedure is = —

\_shown in this video? _J —

The specific surgical phase shown in this video clip is the
dissection and isclation of the cystic duct and artery.
This phase comes after the initial access to the
abdominal cavity and visualization of the galbladder,
which can be seen retracted superiorly by forceps, and
before the clipping and dividing of the cystic duct and
| _ artery.
o = The surgeon is using a laparoscopic dissector to
§ i carefully separate the cystic duct and cystic artery from
i ; et the surrounding tissue. This is a critical step as it allows
4 The surgical procedure shown in this video is a the surgeon to clearly identify and isolate these
laparoscopic cholecystectomy - the surgical removal of the structures before they are clipped and divided and can
gallbladder. This is a common procedure and is often | help to prevent injury to the common bile duct and
performed when gallstones cause pain or complications, | \ he patic artery.
. such as inflammation of the gallbladder (cholecystitis). =

y _. S —

-

= 3 f 1
Which tools and how many are being used by the surgeon? . ® Which steps should the surgeon take to avoid injuring ®
those structures?

!

¥ [ The surgeon in this video clip i

Laparoscopic Grasper: A lon (Saab, K., Tu, T., Weng, W. H., et al. (2024). Capabilities of Gemini Models in Medicine. Google Research & DeepMind.)
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Real-world Utility with Novel Applications

Medical Summarization
p=0.046

p<0.001 B Med-Gemini Preferred

Tied
Medical Simplification
p<0.001

mmm Expert Preferred
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% Responses
(Saab, K., Tu, T., Weng, W. H., et al. (2024). Capabilities of Gemini Models in Medicine. Google Research & DeepMind.)
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© AMIE (Articulate Medical Intelligence Explorer) (Google)
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Article  Open access Published: 09 April 2025

Towards conversational diagnostic artificial
intelligence

Tao Tu & Mike Schaekermann &, Anil Palepu, Khaled Saab, Jan Freyberg, Ryutaro Tanno,

Amy Wana. Brenna li. Mohamed Amin. Yona Chena. Flahe Vedadi. Nenad Tomasev.
(Tu, T, Schaekermann M Palepu A, et al. Towards conversat/onal d/agnost/c artificial /ntel//gence Nature 642, 442-450 (2025).)
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Top-3 diagnostic ] Patient’s confidence
accuracy , ! \ in care
i \
! N\ : N\ DN EYERF(— s Py :
: AI(iEénéﬁZ&ﬁ*ﬁ}z(L_ttib N
Management E \Perceived openness

ST TR SaETS OR A - BEOWER-
; SR ARIBLLEETE

Escalation i
recommendation E Empathy B AME —
| AfEERm < AMIE (AI)
Specialist physician : Patient-actor
perspective I perspective

AMIE outperforms PCPs on
multiple evaluation axes for diagnostic dialogue

a Quality score: inclusion of the final diagnosis Eé//\ H—éﬁ EE '%‘,Eé ( j: \
AMIE only — 165 69 33 20 15 AI Only >AI+AFEﬁ zﬁfﬁ> AFEﬁ ngﬁ

Clinician assisted 142 62 55 23 20

o — 805 -2 Tld. ARIEERONAD
s IR e . OUBIEMERETF3AIAEI S SRk

Shecinmeiicl I o s m s TFEANPYMEZEIN T,
Score: . 4 3 2 1 %ll‘aﬁz * 3FEEE'|‘%§$E * IJ 7) l/g/(A}ih_tT\Ht
PDrcontans: Theoonect  Something - Something - Something that Nothng eiated) - M| RV RTLVRVVDHERIADIESR

correct diagnosis  been helpful unlikely to be diagnosis

(Tu, T., Schaekermann, M., Palepu, A., et al. Towards conversational diagnostic artificial intelligence. Nature 642, 442—-450 (2025).)
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