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LLMs Solve Complex Clinical Challenges
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NEJM Clinicopathologic Conference

Case 21-2025: A 75-Year-Old Man [y rm——
. . Reference Range,  On Presentation,
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Dr. Jehan W. Alladina: A 75-year-old man was admitted to this hospital because of Y om0 22900 v o
progressive dyspnea, cough, and hypoxemia. edlum (i melfier Bl Zh 12 14
: ; : . . Potasium (mmol s seso “ 51 52
The patient, who had a history of overlapping asthma and chronic obstructive Chorde (mmlfiter 55108 M N 100
pulmonary disease, had been in his usual state of health until 7 months before the T s = = o
current presentation, when wheezing, productive cough, and chest tightness devel- Creatinine (me/d) 060150 102 084 056
3 . . Glucose (mg/dl) 70-110 100 126 104
oped. He was evaluated by his pulmonologist. Intravenous glucocorticoid therapy s aso 2% s 20
was administered in the office, and a tapering course of oral prednisone was R ) 0 2 2 2
: Phosphorus (mgfd) 2645 = v 2
prescribed. Venous blood pH 730740 = 744 746
Three weeks later, the patient was reevaluated by his pulmonologist because of +To convert e vlues o ares itroge t iliolespe 1r, allly by 0357, To convet e vlus o creattine 1o
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additional testing was performed. The absolute eosinophil count was 910 cells per g st assascts vl sl e ot ks ot v rcm v o o e e cond

tions that could affect the results. They may therefore not be appropriate for al patients.

microliter (reference value, <400), and the IgE level was 4440 IU per milliliter
(reference value, <114); a diagnosis of allergic bronchopulmonary aspergillosis was
considered. Treatment with dupilumab twice monthly was started.

Six weeks later, and 5 months before the current presentation, fever and chest
congestion developed. Chest radiography reportedly revealed opacities in both
lower lobes; a diagnosis of community-acquired pneumonia was considered. Treat-
ment with azithromycin and cefpodoxime was started, along with a brief course
of intravenous glucocorticoids, followed by treatment with prednisone. Haemophilus
influenzae grew in a sputum culture. Azithromycin and cefpodoxime were discon-
tinued, and levofloxacin was started. Prednisone was stopped after 2 weeks.

Two months later, and 3 months before the current presentation, the patient
was again evaluated by his pulmonologist. He reported ongoing wheezing and
chest congestion. The absolute eosinophil count was 100 cells per microliter, the
IgE level 516 IU per milliliter, and the Aspergillus fumigatus IgE level 27.50 IU per

Figure 1. Chest Radiograph.

milliliter (reference value, <4.00). Intravenous glucocorticoids were administered, AerEhEy e e arer s
and a tapering course of oral prednisone was prescribed. Treatment with voricon- device shows no evidence of pneumnonia or pulmonary
azole was started, with a plan for an 8-week course. edema and no pleural effusion. The heart size is normal.
% i % 3 An implantable loop recorder projects over the left hemi-
During the 5 weeks before the current presentation, the patient visited an urban thorax. Electrocardiographic leads can also be seen.

area in Central America. While he was there, dyspnea with productive cough devel-
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Differential Diagnosis

Dr. Asha M. Anandaiah: This 75-year-old man with severe asthma
complicated by allergic bronchopulmonary aspergillosis and
prolonged exposure to glucocorticoids presented with acute
respiratory failure. CT findings included a cavitary lesion in the right
upper lobe and mass lesions in both lower lobes. Cavitary and mass
lesions in the lung can be caused by inflammatory disorders, cancer,
and infections.

VASCULITIS

It would be unusual for a progressive inflammatory disorder to
develop during treatment with glucocorticoids, but it is important to
consider inflammatory disorders that would be treated with more
potent immunosuppressive therapy. Pulmonary vasculitis,
specifically granulomatosis with polyangiitis, can result in cavitary
and mass lesions, and glucocorticoid monotherapy would be
inadequate for treating this condition.! However, granulomatosis
with polyangiitis is often associated with involvement of the kidneys
or other organs, which was not seen in this patient. In addition, well-
circumscribed large mass lesions would be an uncommon feature of
vasculitis.

CANCER

Patients with lung cancer can present with cavitary and mass lesions.
Pneumonic-type lung adenocarcinoma? and primary pulmonary

lymphoma®

are important considerations in a patient with large mass
lesions. However, the subacute onset of this patient’s symptoms and
the absence of clinically significant lymphadenopathy on

examination and imaging studies make cancer unlikely overall.

INFECTION

The patient’s subacute presentation and prolonged exposure to
glucocorticoids make infection a likely possibility. His travel history
expands the range of possible infections that need to be considered.
In working toward the most likely diagnosis, I will focus on
pulmonary infections that can result in nodules or masses and
cavitary lesions. Although severe or necrotizing bacterial infections
can cause both cavitary lesions and large consolidations, this
patient’s large mass lesions, along with his subacute presentation
and prolonged exposure to glucocorticoids, make an opportunistic
infection more likely than a typical bacterial infection.
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Fungal Infection Mycobacterial Infection

The patient had traveled to areas in which M. tuberculosis is endemic

Fungal infections often result in nodules and masses in the lungs. . . o .
and subsequently presented with a cavitary lesion in the right upper

This patient’s extensive travel history, including recent travel in North

; ; ; : lobe, a finding that is characteristic of reactivated tuberculosis.!?
and Central America, puts him at risk for an acute or reactivated i )
. . p . . . Although the interferon-y release assay performed for the detection

endemic fungal infection such as histoplasmosis, blastomycosis, o ) ) ] o

5w 3 : T . 45 of latent M. tuberculosis infection was negative, this test has limited
coccidioidomycosis, or paracoccidioidomycosis.™ All these o i . g
. . . . . ) o sensitivity and cannot be used to rule out active tuberculosis.
infections are caused by dimorphic fungi that grow as mold in soil in

w5 = % : Infection with nontuberculous mycobacteria can also cause cavitary
Parasitic Infection

L . ) ) ) ) ) Gram-Positive Bacterial Infection
Parasitic infection should be considered in this patient with an

. . . Rhodococcus equi, actinomyces, and nocardia are gram-positive bacteria
extensive travel history and prolonged exposure to glucocorticoids. aEh yees, & p

. ; ; ; : that can cause cavitary pneumonia in immunocompromised patients.
Treatment with dupilumab, which blocks the interleukin-4a receptor, . . y.p . P i P .
R. equi, an opportunistic pathogen that is most often associated with

HIV infection, is a pleomorphic gram-positive coccobacillus found in
the intestinal tract of herbivores. It is classically acquired through
contact with foals or their manure or through inhalation of infected

may also increase susceptibility to parasitic infection. However, this
patient did not have the gastrointestinal symptoms and multisystem
involvement that are typical of parasitic disease. Paragonimiasis can

' 1. o ey 1 . 1

dust particles. The diagnosis of rhodococcus pneumonia often
requires a high index of suspicion because it can be mistaken for
infection with a contaminating diphtheroid from the oropharynx on
the basis of morphologic features or mistaken for infection with a

mycobacterium on the basis of positive staining for partially acid-fast
bacilli.!®
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Introducing Dr. CaBot: The Al Expert Discussant

Clinical Case Conference
Recurrent Left Pleural Effusion

Imaging Findings (Figure 2)

Dr. CaBot
June 24, 2025

Differential Diagnosis

1. Tuberculous pleuritis — lymphocyte-predominant exudate;
immunosu, ppression risk
2. Malignancy — mesothelioma, metastatic disease

3. Connective tissue serositis — relapsing polychondritis,

Good morning, everyone. I'm Dr. | rciss
CaBot, and today I'll be presenting |

a case of a 70-year-old man with a
recurrent left pleural effusion...




A. Searching all CPCs and the Clinical Literature
Constructing a search engine for similar

case presentations

dim=1536
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Over 6,000 Case
Presentations

Constructing a search engine of the high-
impact clinical literature

1,623,047 Abstracts from All
Clinical Journals with IF >= 10

Clinical
Literature
Search




B. Dr. CaBot Solves an NEJM CPC

| Decade Filter |

CaBot Slow Mode (1 min)

3.2]
Presentation of Case: A 68-year- ﬁ P;ci)rrr?l atr '(':I;gges are i?gtrge
old woman was admitted to the . S
hospital because of impaired renal 0.5 Similar the Stey,!g&?\i _f-‘-"mat
function... gt Case '
: Search =
Q1: What is your differential E
diagnosis? ﬂ »| OpenAl 03 >
Abstract 1: Acute Kidnﬁy e
Network: report of an initiative to . {9="AKI",
@ improve outcomes in acute kidney min_citations=40,
X% injury. Crit Care min_year=1990}
CaBot iteratively :
. searches clinical Llivtlggﬁfr!e
literature to generate its Search
answer
Q2: What is the next test you Conversation CaBot Fast Mode (~5 sec)
would suggest? 1 History N
v
V » OpenAl 03 =

&

)

Dr. CaBot: Taken together, the
salient features converge most
persuasively on ibuprofen-induced
allergic interstitial nephritis
complicated by minimal-change
disease.

References:

1. Mehta RL, Kellum JA, Shah SV, et al. Acute Kidney Injury
Network: report of an initiative to improve outcomes in acute
kidney injury. Crit Care 2007;11:R31.

2. Somerville CA, Chmiel R, Niall JF, et al. Non-dilated urinary
tract obstruction. Med J Aust 1992,156:721-723.

3. Star RA. Treatment of acute renal failure. Kidney Int
1998:54:1817-1831.

Dr. CaBot: Given the context and
need for further evaluation of this
patient’s renal dysfunction, the next
appropriate test would be a renal

ey

&

biopsy.
%/




C. Dr. CaBot Presents a Video Case Conference

Presentation of Case

A 70-year-old man was evaluated
in the rheumatology clinic of this
hospital because of a recurrent left
pleural effusion.

Case Presentation Images

a4 -
i
|

Multimodal
03 Model

LaTeX Beamer Code |

ulder/proxizal muscle pain; ESR \i CRP elevated; prednisone

Per-slide Narration

CaBot DDx

Dr. CaBot: This 70-year-old man
presented with a recurrent left
pleural effusion...

[Slide 1] "Good morning, everyone. I'm Dr.

CaBot, and today I'll be presenting a case
of a 70-year-old man with a recurrent left
pleural effusion in our Clinical Pathologic
Conference. Um, let's dive in."

- LaTeX
”| Compiler
5y TTS

| Model

FFMPEG

—> -||||I“|||||._

Imaging Findings (Figure 2)

Complete Video Case
Presentation with Voice
Over (5-10 mins)




When Low Sugar Strikes

A 49-Year-Old Man with Recurrent
Hypoglycemia

Dr. CaBot
August 10, 2025

Harvard Medical School


https://docs.google.com/file/d/1Gqzszl89uc2CdxrwVVjSulLyHQ81UmlQ/preview

When Low Sugar Strikes
A 49-Year-Old Man with Recurrent

Hypoglycemia
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August 10, 2025

Harvard Medical School



https://docs.google.com/file/d/18jMKB50o0lAk_a22e95GVQ0w_wymoFzd/preview

Evaluation

Assigned 5 internal medicine physicians either:
1) The original expert discussion section published in NEJM
2) Adiscussion section generated by Dr. CaBot



Evaluation

Assigned 5 internal medicine physicians either:
1) The original expert discussion section published in NEJM
2) Adiscussion section generated by Dr. CaBot

In a blinded comparison physicians misclassified the source of the
differential in 46 of 62 (74%) of trials.



Evaluation

CaBot rated as overall higher quality across 44 trials

W= Dr. CaBot e NEJM Discussant
Overall Quality
20

20 Diagnostic Justification

Citation Quality
20
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- Learner Engagement
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A Community Benchmark for Clinical Al

@ Dr. CaBot: The AI Expert Discussant

Dr. CaBot is an Al that provides comprehensive differential diagnoses in the style of an expert discussant. Dr.
CaBot can search the clinical literature to produce an evidence-based response.
%’ Style Adaptation:

The model is provided the two most similar case presentations
from the chosen era. These help the model simulate the style of

£ Clinical Literature Retrieval:
Dr. CaBot searches through 1.6M+ clinical abstracts from

leading clinical journals to generate its response.

an expert discussant.

Educational Use Only
Dr. CaBot is intended for educational and research purposes only and should not be used for actual medical diagnosis or treatment
decisions. This Al tool is designed to simulate clinical reasoning for educational and research scenarios. Always consult qualified healthcare professionals

for medical advice, diagnosis, or treatment.

By using this tool, you agree to our AI Terms of Use.

Search cases by title or content...

Case 32-2010: A Pregnant Woman with Abdominal Pain and Fluid i1 v 2¢ Random Custom Text Input

Case 32-2010: A Pregnant Woman with
Abdominal Pain and Fluid in the Peritoneal

Cavity

httos://cpcbench.com
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Advancing Medical Artificial Intelligence Using a Century of Cases

Thomas A. Buckley, Riccardo Conci, Peter G. Brodeur, Jason Gusdorf, Sourik Beltran, Bita Behrouzi, Byron
Crowe, Jacob Dockterman, Muzzammil Muhammad, Sarah Ohnigian, Andrew Sanchez, James A. Diao,
Aashna P. Shah, Daniel Restrepo, Eric S. Rosenberg, Andrew S. Lea, Marinka Zitnik, Scott H. Podolsky, Zahir
Kanjee, Raja-Elie E. Abdulnour, Jacob M. Koshy, Adam Rodman, Arjun K. Manrai

BACKGROUND: For over a century, the New England Journal of Medicine Clinicopathological Conferences (CPCs) have
tested the reasoning of expert physicians and, recently, artificial intelligence (Al). However, prior Al evaluations have
focused on final diagnoses without addressing the multifaceted reasoning and presentation skills required of expert
discussants.

METHODS: Using 7102 CPCs (1923-2025) and 1021 Image Challenges (2006-2025), we conducted extensive
physician annotation and automated processing to create CPC-Bench, a physician-validated benchmark spanning 10
text-based and multimodal tasks, against which we evaluated leading large language models (LLMs). Then, we
developed "Dr. CaBot," an Al discussant designed to produce written and slide-based video presentations using only
the case presentation, modeling the role of the human expert in these cases.

RESULTS: When challenged with 377 contemporary CPCs, 03 (OpenAl) ranked the final diagnosis first in 60% of cases
and within the too ten in 84% of cases. outperformina a 20-phvsician baseline: next-test selection accuracv reached
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