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Commentary article to: ‘Performance of artificial intelli-
gence in answering cardiovascular textual questions’, by I. 
Skalidis et al. https://doi.org/10.1093/ehjdh/ztad042.

We read with great interest the study by Skalidis et al.,1 ChatGPT takes on 
the European Exam in Core Cardiology: an artificial intelligence success story?, 
which reports on the performance of Chat Generative Pre-trained 
Transformer (ChatGPT), an artificial intelligence (AI) chatbot developed 
by OpenAI, on textual questions in the style of the European 
Examination in Core Cardiology (EECC).2 The ability of AI systems to 
answer structured medical questions is the subject of active research 
and is of considerable interest both in medical education and the delivery 
of clinical care, but it is important to acknowledge the limitations of cur-
rent technology and of the ways in which its accuracy is tested.

The EECC comprises 120 ‘Best-of Five’ multiple choice questions in 
English delivered online with remote proctoring over 3 hours, once 
each year. The questions are based on European Society of Cardiology 
(ESC) clinical practice guidelines3 and the ESC CardioMed textbook.4

They cover the broad range of the ESC core curriculum5 at the level ap-
propriate for independent practice. The EECC is used by 28 national car-
diology societies and 2 international cardiology partners as a knowledge 
assessment for cardiology trainees. Each question is written by an experi-
enced cardiologist, edited by a group of their peers in a standard format, 
reviewed by the question selection and standard setting groups, and 
undergoes final review by the chairs of the exam board and standard set-
ting group before it can appear in an exam. All questions have short clin-
ical stems, of which 30% include an image or video clip, a short question, 
and five possible answers from which candidates are required to choose 
the most appropriate. There are no ‘negative questions’ asking which op-
tion is incorrect or least likely, and there are no questions which are in-
dependent of the clinical scenario. The performance of each question in 
the EECC is reviewed by an independent psychometrician before it is 
used in the calculation of candidates’ scores. The pass mark is determined 
using the Hofstee method6 based on the performance of candidates in 
the delivered exam. In recent years, the  EECC pass mark has varied be-
tween 65 (54%) and 70 (58%) correct responses out of 120 questions.

The questions used to test the performance of ChatGPT in this study 
are not included in the publication, so it is not possible to compare 
them to current EECC standards. The authors state that ‘A total of 

488 publicly-available single-answer MCQs were randomly obtained’ 
from ‘sample exam questions released since 2018 from the official 
ESC website, as well as the 2022 edition of StudyPRN and 
Braunwald’s Heart Disease Review and Assessment (BHDRA)’.1

Some of those available on the ESC website, for example those used 
in an ESC congress session in 2018,7 were written before the EECC’s 
realignment to the ESC core curriculum in 2020 and were not subject 
to EECC editorial review. None of the questions in the StudyPRN 
Cardiology EECC (Free Trial)8 is written in EECC style, and 
Braunwald’s Heart Disease Review and Assessment9 contains ques-
tions written to ‘enable fellows, residents, and practitioners to prepare 
for board exams in cardiovascular medicine’ in the USA so are not pri-
marily aligned with ESC clinical practice guidelines.3

This study raises some important questions, but we would like to 
draw attention to some limitations of its conclusion ‘that ChatGPT suc-
ceeds in the EECC’.1

(1) The structure, format, editorial process, and guideline-directed an-
swers of at least some of the questions used in this study are signifi-
cantly different to questions used in the EECC. ChatGPT has not 
answered any delivered EECC questions.

(2) ChatGPT would be unable to attempt 36 (30%) of the 120 ques-
tions in the EECC which include an image or video clip, making 
its maximum possible mark 84 (70%). Its overall accuracy of 
58.8% in text-based questions would therefore be expected to de-
liver a mark of 49 correct responses (41%) which would be below 
any previous pass mark. It was most successful for StudyPRN, 
where it indicated the correct answer in 63.8% of questions, but 
again, this would result in only 54 correct responses (45%).

(3) ChatGPT appears to have been asked for the answer to the ques-
tion, rather than to select from the five potential answers, with the 
authors then determining whether this was correct. This is a differ-
ent process to that required of EECC candidates and suggests that 
ChatGPT would not be able to answer EECC questions without 
human interpretation.

The evidence presented suggests that ChatGPT in its current form 
would not be able to pass the EECC. This study does, however, raise 
the possibility that it could significantly increase the likelihood of a can-
didate’s success in this or similar exams. The EECC’s remote proctoring 
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prevents candidates from collaborating, or consulting physical or online 
resources, so ChatGPT would not be able assist a candidate in the 
EECC. It does, however, raise serious questions about the use of 
open book exams in the era of highly advanced large language model AI.
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