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A 22-year-old man presented to the 
emergency department with a 5-day 
history of painful lesions on his hands, 
feet, and mouth, with accompanying 
fever and malaise. Two months earlier, 
he had had a similar episode. PCR 
testing from a swab sample of the lip 
ulceration was positive for herpes 
simplex virus (HSV) type 1. Which of the 
following diagnoses best explains the 
lesions on the tongue and palm?

Bullous pemphigoid

Disseminated herpes infection

Erythema multiforme

Sweet syndrome

Urticaria

Erythema multiforme is an acute, immune-mediated 
mucocutaneous reaction that is most commonly triggered 
by infection. It may also be idiopathic or associated with 
medication. It can be accompanied by systemic symptoms 
in severe cases and may have a recurring course, as in 
this patient.



Das Erythema exsudativum multiforme (EEM) ist 
eine akute, immunvermittelte Entzündung der Haut 
und Schleimhäute, oft ausgelöst durch Herpes-simplex-
Viren oder Medikamente. Typisch sind 
schießscheibenartige Hauterscheinungen (Kokarden) 
an Extremitäten, Händen und Lippen. Die meist 
harmlose Hauterkrankung heilt oft von selbst, erfordert 
aber bei schweren Formen eine gezielte Behandlung.
Symptome und Erscheinungsbild
•Kokarden-Läsionen: Charakteristische, 
zielscheibenförmige rote Flecken mit dunklem, oft 
blasigem Zentrum, einem blassen Ring und rotem 
Rand.
•Lokalisation: Meist symmetrisch an Handrücken, 
Unterarmen, Füßen und Knien, seltener im Gesicht
.
•Schleimhautbeteiligung: Besonders bei der Major-
Form schmerzhafte Blasen und Blutungen im Mund, an 
den Lippen oder im Genitalbereich.
•Allgemeinsymptome: Fieber, Juckreiz oder 
Gelenkschmerzen können auftreten.



HER2 (Human Epidermal Growth Factor Receptor 2) ist ein 
Eiweißstoff auf der Oberfläche von Zellen, der das Zellwachstum 
steuert. Bei ca. 15–20 % der Brustkrebspatientinnen ist das HER2-
Gen verändert, was zu einer Überexpression (HER2-positiv) führt. 
Dieser Typ wächst schneller, ist aber gut mit zielgerichteten 
Therapien wie Trastuzumab behandelbar.
Wichtige Aspekte zu HER2:
•HER2-Status: Wird durch einen Pathologen 
mittels Immunhistochemie (IHC) bestimmt. Der Score reicht von 0 
bis 3+.
•HER2-positiv (3+ oder 2+ mit ISH-Nachweis): Der Tumor spricht 
gut auf HER2-gezielte Therapien (Antikörper) an.
•HER2-low (1+ oder 2+ ohne ISH-Nachweis):
Tumore mit geringer HER2-Expression, die zunehmend durch 

spezifische Antikörper-Wirkstoff-Konjugate behandelbar sind.
•Therapie: Der Standard umfasst oft eine zielgerichtete 
Therapie (z.B. Trastuzumab, Pertuzumab) in Kombination mit 
Chemotherapie.
•Diagnostik: Der Status kann sich im Verlauf oder bei einem 
Rezidiv ändern.

Increased expression

Mutated form

2 to 4% of non–small-cell lung cancers (NSCLCs). 

HER is also HIS

https://www.google.com/search?q=Trastuzumab&oq=HER2&gs_lcrp=EgZjaHJvbWUyDwgAEEUYORiDARixAxiABDIMCAEQIxgnGPAFGJ4GMgwIAhAjGCcY8AUYngYyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQgxNTc0ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwibkc7H65SUAxVoQUEAHZXPLXsQgK4QegYIAQgAEAQ
https://flexikon.doccheck.com/de/HER2/neu
https://gccc.umg.eu/fileadmin/Redaktion/id2142_gCCC/Veranstaltungen/Infomaterial_Sponsoren/ENH_DIA_Handlungsempfehlung_HER2-low_DE-56252-23__1_.pdf


Wirkmechanismus
Zongertinib wurde entwickelt, um selektiv an 
mutierte Formen des HER2-Rezeptors zu 
binden.
•Präzision: Es blockiert gezielt den HER2-
Rezeptor, schont aber weitgehend den 
Wildtyp-EGFR (epidermaler Wachstumsfaktor-
Rezeptor).
•Vorteil: Durch diese Selektivität werden 
typische Nebenwirkungen herkömmlicher 
Therapien (wie schwerer Hautausschlag oder 
Durchfall) reduziert.
•Effekt: Es stoppt das unkontrollierte 
Wachstum der Krebszellen und kann den 
Tumor verkleinern.

Zongertinib (Handelsname Hernexeos) ist 
ein neuartiges Krebsmedikament zur 
gezielten Behandlung von fortgeschrittenem 
Lungenkrebs.



Until recently, no first-line targeted treatment options were 
available for patients with human epidermal growth factor 
receptor 2 (HER2)–mutant non–small-cell lung cancer (NSCLC). 
Zongertinib is an oral, irreversible tyrosine kinase inhibitor that 
selectively inhibits HER2 while sparing wild-type epidermal 
growth factor receptor (EGFR), thereby minimizing associated 
toxic effects.
We conducted a phase 1a–1b, multicohort trial to assess 
zongertinib in patients with advanced or metastatic 
nonsquamous HER2-mutant NSCLC. Here, we evaluated 
zongertinib at a dose of 120 mg once daily in patients who had 
not previously received treatment (cohort 2). The primary end 
point was objective response as assessed by blinded 
independent central review. Secondary end points included 
duration of response and progression-free survival. In addition, 
zongertinib was evaluated in patients with active brain 
metastases (exploratory cohort 4).



Lung cancer remains the leading cause of cancer-related death worldwide. Mutations within 
human epidermal growth factor receptor 2 (HER2; also known as ErbB-2 receptor tyrosine 
kinase 2 [ERBB2]) occur in approximately 2 to 4% of non–small-cell lung cancers (NSCLCs). 

HER2 mutations most commonly occur within the tyrosine kinase domain and are distinct from 
other HER2 alterations. HER2-mutant NSCLC is a highly aggressive disease, characterized by 
poor prognosis and a high incidence of brain metastases. Despite advances in targeted 
treatments for NSCLC, HER2-mutant NSCLC has not yet shown the same therapeutic 
improvements as other oncogene-driven tumors, such as epidermal growth factor receptor 
(EGFR)–driven and anaplastic lymphoma kinase (ALK)–driven disease, especially in the context 
of first-line treatment. Until recently, the only approved HER2-directed agent was trastuzumab 
deruxtecan (T-DXd) for previously treated patients. This intravenous antibody–drug conjugate 
showed encouraging efficacy in this context; however, it can be associated with serious toxic 
effects. Zongertinib is an oral, irreversible tyrosine kinase inhibitor that selectively inhibits 
HER2 while sparing wild-type EGFR, thereby minimizing associated toxic effects.



Methods
Trial Design and Patients
Eligible patients were at least 18 years of age, with histologically or cytologically confirmed 
advanced or metastatic NSCLC, a documented HER2 mutation in the tyrosine kinase domain, 
at least one measurable non–central nervous system lesion according to the Response 
Evaluation Criteria in Solid Tumors (RECIST), version 1.1, and an Eastern Cooperative Oncology 
Group performance-status score of 0 or 1 (scores range from 0 to 5, with higher scores 
indicating greater disability). 
End Points
The primary end point in cohort 2 was a systemic objective response (best overall response of 
complete or partial response), as assessed by blinded independent central review, according 
to RECIST, version 1.1. Secondary end points included duration of response (time from the first 
complete or partial response until disease progression or death); progression-free survival 
according to RECIST, version 1.1; and objective response according to Response Assessment in 
Neuro-Oncology Brain Metastases (RANO-BM) criteria for patients with central nervous 
system lesions at baseline.



Confirmed Systemic Response in Patients in Cohort 2 Who 
Received First-Line Zongertinib at a Dose of 120 mg.

Zongertinib is a HER2-targeted therapy primarily causing 
common adverse reactions including diarrhea (up to 53%), rash 
(up to 32%), fatigue, nausea, and increased liver enzymes 
(hepatotoxicity). Serious side effects include hepatotoxicity 
(27%), severe diarrhea, dyspnea (shortness of breath), and 
potential heart failure, often managed with dose interruptions 
or reductions



Safety Summary in the 74 Patients in Cohort 
2 Who Received First-Line Zongertinib at a 
Dose of 120 mg.







Das APT-Sepsis Programm (Active Prevention and Treatment of 
Maternal Sepsis) ist ein klinisch erprobtes, kostengünstiges 
Programm zur Senkung der Müttersterblichkeit durch schwere 
Infektionen.

Kernziele und Ergebnisse
Das Programm wurde speziell für Regionen mit begrenzten 
Ressourcen entwickelt. Eine großangelegte Studie in 59 
Krankenhäusern in Malawi und Uganda mit über 430.000 
Frauen zeigte beeindruckende Resultate:
•32 % Reduktion von mütterlichen Todesfällen und schweren 
Infektionen.
•47 % Reduktion am Ende der 12-monatigen 
Einführungsphase.
•Verbesserte Früherkennung durch geschulte "Champions" 
und strukturierte Überwachung.

Die drei Säulen des Programms
Die Initiative basiert auf drei zentralen, evidenzbasierten Bereichen:
1.Händehygiene: Konsequente Einhaltung der "WHO 5 Momente der Händehygiene".
2.Infektionsprävention: Einsatz bewährter Praktiken wie Antibiotikaprophylaxe bei Hochrisikogeburten und verbesserte 
chirurgische Standards.
3.Sepsis-Management (FAST-M): Schnelle Behandlung bei Verdachtsfällen durch das FAST-M Bundle:

Wash yourself Wash patient Do FASTm

APT-Sepsis is as follows:

https://www.apt-sepsis.org/resources
https://www.apt-sepsis.org/resources
https://www.apt-sepsis.org/resources


•Sepsis-Management (FAST-
M): Schnelle Behandlung bei 
Verdachtsfällen durch das

FAST-M Bundle:

•Fluids (Flüssigkeit)

•Antibiotics (Antibiotika)

•Source control (Infektionsherd 
finden/beseitigen)

•Transport/Transfer (Verlegung in 
spezialisierte Zentren)

•Monitoring (Stetige Überwachung von 
Mutter und Kind)

https://www.apt-sepsis.org/resources
https://www.apt-sepsis.org/resources
https://www.apt-sepsis.org/resources


Maternal infection and sepsis are major causes of maternal death and severe 
illness worldwide, particularly in low- and middle-income countries. 
Inconsistent implementation of evidence-based recommendations for 
infection prevention and management and delays in detection and treatment 
of maternal sepsis contribute to the number of preventable deaths.
We conducted a cluster-randomized trial to assess a multicomponent 
intervention, the Active Prevention and Treatment of Maternal Sepsis (APT-
Sepsis) program. This program was designed to support health care providers 
in achieving three goals: adherence to World Health Organization (WHO) 
hand-hygiene standards; adoption of evidence-based practices for maternal 
infection prevention and management; and early detection of sepsis and use 
of the FAST-M (fluids, antibiotics, source control, transfer if required, and 
monitoring) treatment bundle. Usual care was provided in the control group, 
along with dissemination of guidelines. The primary outcome was a 
composite of infection-related maternal death, infection-related near-miss 
event (events in which women survived a life-threatening complication), or 
severe infection-related illness (deep surgical-site, deep perineal, or body-
cavity infection) among women who were pregnant or had recently been 
pregnant.



The World Health Organization (WHO) has issued recommendations on adherence to hand-
hygiene standards and evidence-based practices to prevent and treat maternal infection. 
However, adherence to these recommendations is suboptimal. The use of structured tools 
and bundles of care have been shown to improve recognition and timely treatment of other 
obstetrical emergencies, such as postpartum hemorrhage, and have been associated with 
better outcomes, even in health facilities with limited resources. Moreover, sepsis treatment 
bundles are widely used in high-income countries, particularly in the nonmaternity 
population. A maternal sepsis treatment bundle has been developed specifically for low-
resource settings, but its effect on maternal outcomes has not been established.
The Active Prevention and Treatment of Maternal Sepsis (APT-Sepsis) program was designed 
to address these deficiencies through an integrated, multicomponent intervention delivered 
at the facility level. The program seeks to help health care providers achieve three goals: (1) 
to improve hand-hygiene adherence, (2) to improve prevention and management of 
maternal infection, and (3) to increase early recognition and bundled treatment of sepsis. 
We conducted a large cluster-randomized trial in Malawi and Uganda to evaluate whether 
implementation of the APT-Sepsis program in health facilities would reduce the risk of a 
composite of infection-related maternal death, infection-related near-miss event, or severe 
infection-related illness.





Methods
Trial Design and Oversight
The APT-Sepsis trial was a multicountry, cluster-randomized trial with a baseline control phase. We 
designed the intervention to be delivered at the health facility level (cluster) to target the behaviors 
of health care providers and systems within the facilities.
The trial included a baseline phase for all participating facilities of at least 6 months, during which 
usual care was provided. On completion of the baseline phase, facilities were randomly assigned in 
a 1:1 ratio to either continue providing usual care or receive the trial intervention for 12 months. A 
transition period of 3 months was used to implement and embed the intervention into hospital 
systems; data from this period were not included in the effectiveness analysis. Participating sites 
underwent randomization in Malawi from November 6, 2023, to January 8, 2024, and in Uganda 
from January 8, 2024, to March 4, 2024.
Outcome Measures
The primary outcome was a composite of infection-related maternal death, infection-related 
maternal near-miss event (defined as events in which women survived a life-threatening 
complication), or severe infection-related illness (defined as a deep surgical-site, deep perineal, or 
body-cavity infection) during pregnancy, childbirth, or within 42 days after pregnancy had ended or 
at any time up to 28 days after discharge (whichever occurred first), irrespective of birth outcome.



Characteristics of Participating Health Facilities 
and Resource Availability at Baseline.

Primary and Secondary Outcomes.



Looks like 0.5%







Hämophilie A (auch „klassische Hämophilie“ genannt) ist 
eine erbliche Blutgerinnungsstörung, die durch einen Mangel 
an Gerinnungsfaktor VIII verursacht wird. Ohne diesen Faktor 
kann das Blut nicht stabil gerinnen, was zu verlängerten 
Blutungen nach Verletzungen oder sogar zu spontanen inneren 
Blutungen führt.

Ursachen und Vererbung
•Genetischer Defekt: Mutationen im F8-Gen auf dem X-
Chromosom verhindern die Produktion von funktionsfähigem 
Faktor VIII.
•X-chromosomal-rezessiv: Da Männer nur ein X-Chromosom 
besitzen, erkranken sie fast ausschließlich (ca. 1 von 5.000 
Männern).
•Überträgerinnen (Konduktorinnen): Frauen mit einem defekten 
Gen sind meist symptomfreie Trägerinnen, da ihr zweites X-
Chromosom den Defekt ausgleicht.
•Spontanmutationen: In etwa 30 % der Fälle tritt die Krankheit 
ohne familiäre Vorbelastung auf.



Mim8 (Denecimig) ist ein neuartiger bispezifischer 
Antikörper von Novo Nordisk , der zur vorbeugenden 
Behandlung (Prophylaxe) von Hämophilie 
A entwickelt wurde.

So funktioniert Mim8
Normalerweise dient Faktor VIII in unserem Blut als eine Art 
„Brücke“. Er bringt zwei andere Faktoren (IXa und X) 
zusammen, damit eine Kettenreaktion ausgelöst wird, die das 
Blut gerinnen lässt.
•Die Brückenfunktion: Mim8 ist ein „bispezifischer 
Antikörper“. Das bedeutet, er hat zwei Bindungsstellen: Eine 
greift sich den Faktor IXa, die andere den Faktor X.
•Faktor-VIII-Ersatz: Indem Mim8 diese beiden Faktoren 
physisch zusammenführt, übernimmt es die Rolle des 
fehlenden Faktors VIII und ermöglicht so eine normale 
Blutgerinnung.

Antikörper bindet Faktor Xia an Faktor X und so umgeht Faktor VIII

https://www.novonordiskmedical.com/content/dam/medical/novonordiskmedical/ta/rbd/pharmacotherapies/resource-documents/investigational-development-of-mim8.pdf


Mim8 (denecimig), a bispecific antibody mimicking activated factor 
VIII, was developed for bleeding prophylaxis in patients with 
hemophilia A with or without factor VIII inhibitors.
In this phase 3, randomized trial, we assigned patients 12 years of 
age or older with hemophilia A with or without inhibitors to receive 
subcutaneous Mim8 once weekly or once monthly at a dose tiered 
according to body weight and given in a fixed injection volume (0.8 
ml). Patients who had been receiving on-demand treatment before 
the trial were assigned in a 1:1:1 ratio to continue on-demand 
treatment (group 1) or receive Mim8 once weekly (group 2a) or once 
monthly (group 2b). Patients who had been receiving clotting factor 
concentrates during a run-in phase were assigned in a 1:1 ratio to 
receive Mim8 once weekly (group 3) or once monthly (group 4). The 
first primary end point was the annualized rate of treated bleeding 
events (those treated with a coagulation factor product) in an 
evaluation of Mim8 in group 2a and Mim8 in group 2b as compared 
with on-demand treatment in group 1. The second was the 
annualized rate of treated bleeding events in an intrapatient 
evaluation of Mim8 in group 3 and Mim8 in group 4 as compared 
with clotting factor concentrate prophylaxis during the run-in phase.



Mim8 (denecimig) is a factor VIIIa–mimetic bispecific antibody. Mim8 has distinct binding 
epitopes that are optimized for high cofactor activity and low binding affinity for factor X and 
factor IXa — features that minimize the risk of nonspecific binding while effectively 
activating factor X. Mim8 has a thrombin-generation potency that is approximately 15 times 
as high as that of the factor VIIIa mimetic emicizumab ex vivo and that of a sequence-
identical analogue of emicizumab in vitro. Because of this increased thrombin-generation 
potency, Mim8 can be given as a one-time loading dose and a fixed, low-volume injection for 
all dose-administration frequencies. Mim8 can be administered by means of a prefilled 
device to minimize administration errors and drug waste. A new, tiered-dosing approach was 
implemented in phase 3 trials, with Mim8 administered in a fixed injection volume of 0.8 ml 
at a dose based on body-weight ranges and the patient’s preferred frequency of 
administration. This tiered approach was designed to remove the need for dose calculations, 
reduce the burden of treatment administration, and avoid drug wastage. Here, we report 
week 26 results of FRONTIER2, a phase 3a trial that investigated the efficacy and safety of 
subcutaneous Mim8 prophylaxis, administered once weekly or once monthly, in patients 
with hemophilia A of any severity with or without factor VIII inhibitors.



Methods
Trial Oversight
This phase 3a, prospective, open-label, randomized, controlled trial was designed by Novo Nordisk. 
Trial Design and Patients
Patients with hemophilia A with or without inhibitors were assigned to one of five groups during the 26-
week main phase of the trial. Patients who had been receiving on-demand treatment before enrollment 
(pretrial on-demand treatment cohort) were randomly assigned in a 1:1:1 ratio to continue on-demand 
treatment (group 1) or to receive Mim8 once weekly (group 2a) or once monthly (group 2b). 
Treatment
Mim8 was administered subcutaneously once weekly or once monthly in a fixed volume of 0.8 ml. The 
Mim8 dose was tiered according to body weight (30 to <45 kg or ≥45 kg). To rapidly achieve steady-state 
plasma levels of Mim8, patients weighing 30 to less than 45 kg were given a one-time loading dose of 24 
mg if receiving Mim8 once weekly or 40 mg if receiving Mim8 once monthly and those weighing at least 
45 kg were given a one-time loading of 55 mg if receiving Mim8 once weekly or 92 mg if receiving Mim8 
once monthly. 
Objectives and End Points
The primary objective was to assess the efficacy of Mim8 in preventing bleeding. The first primary end 
point was the annualized rate of treated bleeding events in a comparison of Mim8 once-weekly 
prophylaxis (group 2a) and Mim8 once-monthly prophylaxis (group 2b) with on-demand treatment 
(group 1). 





Treated Bleeding Events (Intention-to-Treat Analysis).

Baseline Characteristics of the Patients.





Adverse Events.

Mostly injection 
site reactions





Die Diagnose einer Tuberkulose (Tbc oder TB) erfolgt durch eine 
Kombination aus Anamnesegespräch, bildgebenden Verfahren 
(Röntgen) und spezifischen Laboruntersuchungen zum 
Erregernachweis. Man unterscheidet dabei zwischen dem 
Nachweis einer Infektion (latente TB) und dem Nachweis der 
aktiven Erkrankung.
Wichtige diagnostische Schritte:
•Anamnese: Abfrage von Symptomen wie länger anhaltendem 
Husten, Fieber, Nachtschweiß und Gewichtsverlust sowie Kontakt 
zu Erkrankten.
•Immunologische Tests (TB-Test):

•IGRA (Interferon-Gamma-Release-Assay): Ein Bluttest, der 
nach Anzeichen einer Infektion sucht. Er ist der neue 
Standard bei Erwachsenen/Jugendlichen, da er genauer ist 
als Hauttests und nicht durch BCG-Impfungen beeinflusst 
wird.
•Tuberkulin-Hauttest (Mendel-Mantoux): Wird heute 
hauptsächlich noch bei Kleinkindern eingesetzt.
•Hinweis: Beide Tests zeigen eine Infektion an, können aber 
nicht zwischen latenter (inaktiver) und aktiver TB 
unterscheiden.



Die Diagnose von Tuberkulose (Tbc) basiert auf einer Kombination 
aus schnellen mikroskopischen Verfahren wie der Ziehl-Neelsen-
Färbung und dem Goldstandard, der Tbc-Kultur (Anzucht), um 
Mykobakterien sicher nachzuweisen.
1. Ziehl-Neelsen-Färbung (Mikroskopie)
•Zweck: Schnellnachweis von säurefesten Stäbchen (Mykobakterien) 
im Sputum oder anderen Proben.
•Funktionsweise: Die Proben werden mit Karbolfuchsin gefärbt. 
Mykobakterien sind "säurefest", das heißt, sie behalten den roten 
Farbstoff auch nach Behandlung mit saurem Alkohol, während andere 
Bakterien entfärbt werden.
•Vorteile: Sehr schnell (Ergebnis oft am selben Tag), essenziell zur 
schnellen Einschätzung der Infektiosität.
•Nachteile:

•Benötigt eine hohe Keimzahl >104 Keime/ml Sputum).
•Unterscheidet nicht zwischen lebenden und toten Bakterien.
•Kann nicht zwischen verschiedenen Mykobakterien-Arten 
unterscheiden.



Das MiniDock MTB Testsystem
Das vom Unternehmen Pluslife entwickelte System ist ein tragbares Molekulardiagnose-
Gerät (Point-of-Care), das Tuberkulose-DNA in weniger als 30 Minuten nachweisen kann.

•Probenflexibilität: Erkennt Erreger sowohl in 
Sputum (Auswurf) als auch in einfachen 
Zungenabstrichen.
•Einfachheit: Ermöglicht Tests direkt vor Ort (z. 
B. in ländlichen Kliniken), ohne dass ein großes 
Labor nötig ist.
•Zielgruppe: Besonders wertvoll für Kinder oder 
HIV-Patienten, die oft Schwierigkeiten haben, 
Sputum-Proben abzugeben.
•Kosten: Das Gerät ist mit ca. 155 deutlich 
günstiger als herkömmliche PCR-Maschinen; ein 
einzelner Test kostet etwa 4 $



Improved diagnostic tools for tuberculosis that are suitable for use in peripheral health centers 
are essential for reducing the persistent gap between estimated and notified cases. The 
diagnostic accuracy and usability of the MiniDock MTB test for detecting pulmonary 
tuberculosis is unknown. We conducted a prospective, cross-sectional study at outpatient 
centers in India, Nigeria, the Philippines, South Africa, Uganda, Vietnam, and Zambia. Patients 
12 years of age or older with presumptive pulmonary tuberculosis were enrolled between 
September 12, 2024, and March 31, 2025. Assessment with MiniDock MTB was performed 
with sputum swabs and tongue swabs. Diagnostic accuracy was evaluated against a sputum-
culture–based reference and as compared with sputum-smear microscopy and Xpert MTB/RIF 
Ultra assay. Usability was assessed with a system usability scale and direct observation.
Conclusions
MiniDock MTB met WHO targets for diagnostic accuracy and usability for tuberculosis 
detection across diverse clinical settings. (Funded by the National Institutes of Health and 
others; Rapid Research in Diagnostics Development for TB Network and Assessing Diagnostics 
at Point-of-Care for Tuberculosis 



MTB Nucleic Acid Test Card (MiniDock MTB, Guangzhou Pluslife Biotech) is a qualitative 
molecular test designed for detecting Mycobacterium tuberculosis complex with the Pluslife 
Integrated Nucleic Acid Testing Device (MiniDock PM001 Ultra), a low-cost, portable, battery-
operable isothermal platform. The test uses RNase hybridization–assisted amplification, which 
combines loop-mediated isothermal amplification with RNase HII–mediated signal detection 
in a single reaction that produces visible results in 12 to 25 minutes. It targets conserved 
regions of the insertion sequence IS6110 and the gene gyrB and includes an internal control to 
verify sample adequacy and amplification integrity. Sample preparation is performed with 
Pluslife Thermolyse, which combines automated bead-beating–based mechanical lysis (3000 
rpm) and thermal lysis (75°C for 5 minutes) to process sputum (from a swab swirled in 
sputum) or tongue-swab samples. In a multicenter pilot study, a prototype test showed 
sensitivity of 89.9% (95% confidence interval [CI], 80.2 to 95.8) with sputum and 85.7% (95% 
CI, 75.3 to 92.9) with tongue swabs, with greater than 98% specificity for both. These results 
exceeded World Health Organization (WHO) target product profile criteria for minimum 
accuracy with respect to near-point-of-care tuberculosis diagnostics, which require at least 
85% sensitivity for sputum samples and 75% for nonsputum samples and 98% specificity for 
both.



Methods
Study Design and Setting
This prospective, cross-sectional, diagnostic accuracy study was conducted in outpatient clinics in India, 
Nigeria, the Philippines, South Africa, Uganda, Vietnam, and Zambia as part of the Rapid Research in 
Diagnostics Development for TB Network study and the Assessing Diagnostics at Point-of-care for 
Tuberculosis study. 
Study Procedures
Participants’ data were managed with Research Electronic Data Capture (REDCap) software hosted by the 
University of California, San Francisco. Blood was collected for HIV testing and diabetes screening, and 
tongue swabs plus up to three spot sputum samples were collected for tuberculosis testing. If participants 
were unable to expectorate spontaneously, sputum induction was performed. Tongue swabs were 
collected before sputum samples, in accordance with MiniDock MTB test instructions.
Comparator Tests
Light-emitting diode fluorescence microscopy was performed on smears of decontaminated sputum in 
accordance with WHO-recommended protocols.7 Xpert Ultra testing was performed on the remaining 
portion of the first sputum sample. If the initial Xpert Ultra result yielded a result of invalid or error or 
indicated a trace semiquantitative result, testing was repeated.
Reference Standard
The primary reference standard was the microbiologic reference standard, which is based on mycobaterial 
liquid culture by Mycobacterial Growth Indicator Tube, as described in the WHO Technical Specifications.

https://www.nejm.org/doi/full/10.1056/NEJMoa2509761


Characteristics of the Participants.











Discussion
In this multinational study, the MiniDock MTB test showed diagnostic accuracy that 
was consistent with the WHO target product profile for near-point-of-care 
tuberculosis diagnostics that use sputum and tongue-swab specimens. In addition to 
showing robust performance, the test was rated as being easy to use, with high 
usability scores that indicate it can be operated with minimal training. These findings 
support the feasibility of implementing MiniDock MTB as a flexible, user-friendly 
diagnostic option that performs similarly to or better than established tuberculosis 
diagnostic tests, allows for noninvasive sampling, and facilitates universal access to 
molecular tuberculosis testing.
MiniDock MTB using sputum swabs and tongue swabs showed diagnostic accuracy 
and usability that met WHO targets for tuberculosis detection across diverse clinical 
settings. Its near-point-of-care design and minimal training requirements could 
expand access to timely diagnosis, particularly in peripheral health centers in areas 
with a high tuberculosis burden that continue to rely on smear microscopy or do not 
currently offer tuberculosis testing.



Norman Rupert Barrett (* 16. Mai 1903 in Adelaide; † 8. 
Januar 1979 in London) war ein australisch-
britischer Chirurg. Nach ihm wurden unter anderem 
das Barret-Ulkus (Barrett-Syndrom) bzw. die Barrett-
Metaplasie und der Barrett-Ösophagus benannt.
Barrett wurde in Australien geboren, kam aber als 
Zehnjähriger ins Vereinigte Königreich, wo er studierte 
und zeitlebens arbeitete. Er erhielt seine Ausbildung 
im Eton College und am Trinity College der Universität 
Cambridge. 1928 graduierte er am St Thomas’ 
Hospital (London).
Am 7. März 1947 operierte er als Erster erfolgreich eine 
spontane Ösophagusruptur (Boerhaave-Syndrom). Barrett 
beschrieb die refluxbedingte Umwandlung 
des Plattenepithels der distalen Speiseröhre in 
ein Zylinder-Epithel, was als Barrett-
Ösophagus bezeichnet wird, häufig mit 
einem Zwerchfellbruch verbunden ist und in bis zu 14 % 
zu einem Adenokarzinom führt.
1962 wurde er Präsident der Thoraxchirurgen von 
Großbritannien und Irland. Von 1946 bis 1971 war er 
Herausgeber der Fachzeitschrift Thorax.



Summary
Barrett’s esophagus develops as a result of chronic acid and bile reflux and carries an 
increased risk of esophageal adenocarcinoma. Because it has no specific symptoms, 
many patients do not receive a diagnosis or they present with symptoms of 
gastroesophageal reflux disease and other related risk factors or complications. 
Diagnosis relies on endoscopic and histopathological findings, including a visible 
columnar-cell–lined segment measuring at least 1 cm long that contains intestinal 
metaplasia with goblet cells. Ongoing surveillance focuses on early detection of 
malignant progression, particularly high-grade dysplasia and early-stage cancer, which 
allows curative endoscopic treatment and avoids the adverse effects associated with 
chemotherapy or esophagectomy. Participation in clinical trials is encouraged to 
improve detection, risk stratification, and management strategies.
A 61-year-old man presents with a 10-year history of occasional use of antacids for heartburn. However, the 
symptoms have worsened during the past 6 months despite regular administration of acid-suppressant 
medication and are affecting his sleep. He has overweight, and he used to smoke cigarettes but stopped several 
years ago. He is worried about the risk of cancer. How would you treat this patient?







Steps in the Clinical Pathway of Barrett’s 
Esophagus.

Progression of Barrett’s Esophagus According to 
Study Type and Baseline Criteria for Inclusion.







Conclusions and Recommendations
Because the patient in the vignette has GERD and several other risk factors for Barrett’s esophagus 
— such as male sex, older age, history of smoking, overweight, and heartburn — I would 
recommend a diagnostic test with either direct endoscopy or a nonendoscopic triage test, 
depending on the patient’s preference and the resources available. His symptoms are interfering 
with his quality of life; therefore, a review of behaviors and medications would be useful to address 
causes of reflux that can be modified. Potent and continuous antireflux medication could ensure 
adequate control of symptoms; if medication is unsuccessful, then surgical antireflux options could 
be considered. If a diagnosis of Barrett’s esophagus is made, a careful explanation of the disease 
should be given with a recommendation to undergo surveillance at intervals determined by the 
length of the affected segment (3 years for a segment of ≥3 cm and 5 years for a short segment of 1 
to <3 cm) or treatment if dysplasia is identified and confirmed. Decision making should be based on 
the low lifetime risk for cancer and the effectiveness of treatment for early disease identified during 
surveillance. Apart from PPIs, there is no evidence that treatment with aspirin or statins will reduce 
the risk of cancer and obviate the need for monitoring.





Die Kryoglobulinämie ist eine seltene Gefäßentzündung 
(Vaskulitis), verursacht durch abnormal verklumpende Eiweiße 
(Kryoglobuline) im Blut bei Kälte. Dies führt zu 
Durchblutungsstörungen, Hautveränderungen (Purpura), 
Gelenkschmerzen und Organschäden (Niere, Nerven). Häufigste 
Ursachen sind chronische Infektionen (insb. Hepatitis C) oder 
Autoimmunerkrankungen.
Hauptmerkmale und Symptome
•Kryoglobuline: Antikörper, die bei Temperaturen unter 37°C 
ausfallen und bei Erwärmung wieder gelöst werden.
•Vaskulitis: Entzündung kleiner Gefäße durch Ablagerung dieser 
Komplexe.
•Symptomtrias (Meltzersche Trias): Purpura (tastbare, rote 
Hautflecken), Schwäche (Asthenie) und Gelenkschmerzen 
(Arthralgie)
.
•Organsysteme: Nierenschäden (Glomerulonephritis), periphere 
Neuropathie (Nervenschäden) und Durchblutungsstörungen der 
Haut (Nekrosen).

Diese Präzipitate können im Patienten (in vivo) als 
auch nach Blutentnahme (in vitro) auftreten. Das 
Präzipitationsverhalten dieser Eiweiße ist von 
Patient zu Patient und auch beim Patienten selbst 
über die Zeit unterschiedlich, abhängig u.a. von 
Konzentration, Immunglobulinklasse, 
Aminosäuresequenz, Körpertemperatur, 
Außentemperatur und pH-Wert.



A 76-year-old woman was transferred to the medical service of this hospital because of rapidly 
progressive kidney failure.
The patient had been in her usual state of health until 1 year before the current presentation, 
when a painless purpuric rash on the lower legs developed. The rash waxed and waned. There 
was no joint pain, edema, weakness, or weight loss. The patient was seen by a dermatologist at 
another hospital, and the results of a skin biopsy were reportedly consistent with leukocytoclastic 
vasculitis. The results of urinalysis and kidney-function tests were normal. Her symptoms were 
attributed to a history of hepatitis C virus (HCV) infection; topical glucocorticoid treatment was 
initiated, and the rash resolved.
Four weeks before the current presentation, the patient had persistent sinonasal congestion, 
drainage, and pain, and she received amoxicillin as treatment for presumptive bacterial sinusitis. 
The sinonasal symptoms resolved, but after she completed the course of amoxicillin, the purpuric 
rash on the lower legs recurred and was accompanied by arthralgias, ankle edema, and fatigue. 
The patient was evaluated in the rheumatology clinic of the other hospital. Physical examination 
was notable for pitting edema extending from the ankles to the shins and palpable purpura on the 
lower legs and thighs, without synovitis or motor weakness. Glucocorticoid treatment was 
deferred, and additional laboratory evaluation was planned.



Urinalysis showed 3+ blood (reference value, negative), more than 
180 red cells per high-power field (reference range, 0 to 2), and 3+ 
protein (reference value, negative). Quantification of protein in a 
24-hour urine collection showed 4.4 g of total protein per day.



Differential Diagnosis
This 76-year-old woman with a history of treated HCV 
infection first reported a purpuric rash 1 year before the 
current presentation. A skin biopsy revealed 
leukocytoclastic vasculitis, a histopathological finding 
that is commonly seen with most types of cutaneous 
small-vessel vasculitis. At that time, there was no 
evidence of extracutaneous involvement, and the 
purpura resolved with the administration of topical 
glucocorticoids.
Within a month before the current presentation, the 
patient had recurrent purpura that was accompanied by 
arthralgias, proteinuria, an active urinary sediment, and 
deteriorating kidney function. The urinary profile, 
coupled with the rapid decline in kidney function, is 
consistent with the clinical syndrome of rapidly 
progressive glomerulonephritis (RPGN). This patient’s 
clinical problem can best be represented as a systemic 
small-vessel vasculitis with severe kidney involvement.

Rheumatoid factor was positive



Conceptual Framework for Systemic Small-Vessel Vasculitis
The pathogenesis of small-vessel vasculitis with glomerular involvement can be conceptualized in terms of the 
three immunofluorescence patterns that can be seen on kidney biopsy: linear, pauci-immune, and immune-
complex. 
Serum Complement Levels in the Evaluation of Glomerulonephritis
In a patient with glomerulonephritis, obtaining serum levels of C3 and C4 is a useful first step. This patient has an 
undetectable C4 level and a mildly low C3 level. Given that patients with ANCA-associated vasculitis, anti-GBM 
disease, or IgA vasculitis typically present with normal serum complement levels, these diagnoses can be ruled 
out on the basis of the patient’s complement profile.
Cryoglobulinemic Vasculitis
Cryoglobulins are immunoglobulins that precipitate from serum in vitro at temperatures below 37°C and 
redissolve upon rewarming. When cryoglobulins are detected, their composition should be determined to guide 
additional evaluation. Type I cryoglobulins consist of a single monoclonal immunoglobulin, typically IgG or IgM. 
Type II and type III cryoglobulins are mixed cryoglobulins that usually consist of IgM with rheumatoid factor 
activity and polyclonal IgG. In type II cryoglobulins, the IgM component is monoclonal (typically IgM kappa), 
whereas in type III cryoglobulins, the IgM component is polyclonal.
This patient had a positive test for rheumatoid factor and had a spike in IgM kappa, findings that are most 
consistent with type II cryoglobulins. Whereas type I cryoglobulins typically cause tissue injury through 
precipitation in small vessels, which leads to mechanical obstruction, mixed cryoglobulins are potent activators 
of the classical complement cascade and cause overt vasculitis. This patient has documented cutaneous 
vasculitis and would be expected to have a membranoproliferative pattern of injury on kidney biopsy, which is 
the histopathological finding typically observed with cryoglobulinemic glomerulonephritis.







Pathological Diagnosis
Type II cryoglobulinemic vasculitis associated with a small mature B-cell lymphoma with 
plasmacytic differentiation.
Discussion of Management
Symptomatic cryoglobulinemia — whether monoclonal type I or mixed type II — is an indication 
for the initiation of therapy for Waldenström macroglobulinemia. Waldenström 
macroglobulinemia, the most common subtype of lymphoplasmacytic lymphoma, is characterized 
by the presence of detectable IgM monoclonal protein. Although the MYD88 L265P mutation is 
found in more than 90% of patients with Waldenström macroglobulinemia, this patient appeared 
to have a wild-type mutation. False negative results of genetic sequencing may occur, particularly 
when testing is performed on unsorted bone marrow specimens with a low tumor burden. 
MYD88–wild-type Waldenström macroglobulinemia is associated with more aggressive clinical 
features and worse outcomes than MYD88-mutated disease.
Initial therapy with a proteasome inhibitor–based regimen that consisted of bortezomib, 
dexamethasone, and rituximab was selected because of its activity in patients with kidney 
dysfunction. Proteasome inhibitor–based regimens are also effective across genomic subgroups of 
Waldenström macroglobulinemia. Shortly after the initiation of therapy, the patient had an acute 
transient increase in IgM levels with worsening cryoglobulinemic manifestations, a response 
consistent with a rituximab-associated IgM flare.



After discharge from this hospital, the patient elected to continue oncology care at another 
hospital closer to her home. She continued to receive treatment with bendamustine combined 
with rituximab, as well as prednisone daily. Her treatment course was complicated by deep-vein 
thrombosis and severe hypogammaglobulinemia with recurrent infections. These complications 
were associated with marked functional decline, necessitating prolonged inpatient 
rehabilitation.
Three months after discharge from this hospital, the patient reestablished care at this hospital. 
The rash associated with leukocytoclastic vasculitis had resolved. Waldenström 
macroglobulinemia was in remission, with a very good partial response involving a reduction in 
IgM levels of more than 90%. Cryoglobulinemia was also in remission, with a reduction in 
cryoglobulin levels from 3% of the total serum volume to less than 1%. Bendamustine 
combined with rituximab was discontinued after four cycles, monthly therapy with intravenous 
immune globulin was initiated, and the dose of glucocorticoids was tapered.
Five months after discharge from this hospital, the patient received a diagnosis of metastatic 
Merkel-cell carcinoma. Despite remission of Waldenström macroglobulinemia and 
cryoglobulinemia, the carcinoma progressed, leading to multiorgan failure. The patient was 
transitioned to hospice care and died peacefully at home approximately 8 weeks later.
Final Diagnosis
Waldenström macroglobulinemia associated with type II cryoglobulinemic vasculitis.



Der Morbus Waldenström (Makroglobulinämie) ist ein seltenes, langsam fortschreitendes 
(indolentes) Non-Hodgkin-Lymphom, bei dem entartete B-Zellen das Knochenmark 
infiltrieren und große Mengen an Immunglobulin M (IgM) produzieren. Dies führt zu einer 
Verdickung des Blutes (Hyperviskosität), Anämie und Symptomen wie Fatigue, 
Blutungsneigung und Lymphknotenvergrößerung.
Wichtige Fakten zur Erkrankung:
•Charakteristika: Es handelt sich um ein lymphoplasmozytisches Lymphom, das Zellen 
aufweist, die zwischen B-Lymphozyten und Plasmazellen liegen.
•Ursache & Diagnose: Die genauen Ursachen sind unbekannt, oft liegt eine nicht vererbte 
Mutation im MYD88-Gen vor. Die Diagnose erfolgt meist über Blutuntersuchungen 
(Nachweis von IgM-Paraproteinen) und eine Knochenmarkbiopsie
.
•Symptome: Häufig verläuft die Erkrankung anfangs symptomlos. Später treten Müdigkeit 
(Fatigue), geschwollene Lymphknoten/Milz, Infektanfälligkeit, Blutungen (Nase/Zahnfleisch) 
und Sehstörungen auf.
•Therapie: Da die Krankheit oft langsam verläuft, wird initial oft eine "Watch and Wait"-
Strategie (Beobachten statt sofort Behandeln) verfolgt. Bei Symptomen kommen Therapien 
wie:

•Plasmapherese: Blutwäsche zur Reduzierung des IgM-Spiegels bei 
Hyperviskositätssyndrom.
•Immunchemotherapie: Einsatz von Wirkstoffen wie Rituximab, Bendamustin oder 
Bortezomib.
•BTK-Inhibitoren: Moderne zielgerichtete Medikamente wie Ibrutinib oder Zanubrutinib.

Rouleaux





GLP-1 receptor agonists (e.g., semaglutide) show significant promise in 
treating alcohol use disorder (AUD) by reducing cravings and consumption, 
likely by modulating dopamine in the brain's reward system. 





Phosphatidylethanol (PEth) ist ein hochspezifischer Blutmarker (Phospholipid), der nur bei Alkoholkonsum in den Zellmembranen gebildet wird. Er eignet sich hervorragend 
zum Nachweis von chronischem sowie moderatem Alkoholkonsum über einen Zeitraum von bis zu 3-4 Wochen. Mit einer hohen Sensitivität (ca. 4 Tage Halbwertszeit) ist er 
anderen Markern wie CDT überlegen.
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Die Ausschaltung der Eierstockfunktion (Ovarialsuppression) dient dazu, die 
körpereigene Produktion von Östrogen zu stoppen, da dieses Hormon das 
Wachstum vieler Brustkrebszellen fördert.













Any deaths





Myasthenia gravis ist eine seltene, chronische 
Autoimmunerkrankung, die durch belastungsabhängige 
Muskelschwäche gekennzeichnet ist, verursacht durch gestörte 
Signalübertragung zwischen Nerv und Muskel. Typische 
Symptome sind hängende Augenlider, Doppelbilder sowie 
Schluck- und Sprechstörungen. Die Behandlung erfolgt meist gut 
mit Medikamenten (Cholinesterasehemmern) und 
Immuntherapien. 

Diagnose und Symptome
•Symptome: Muskelschwäche, die oft mit Augenproblemen 
(Ptosis, Diplopie) beginnt und im Tagesverlauf oder bei Belastung 
zunimmt. Auch Arme, Beine, Sprech- und Atemmuskulatur 
können betroffen sein.
•Diagnose: Erfolgt durch den Nachweis von Autoantikörpern 
(meist AChR-AK) im Blut, elektrophysiologische Untersuchungen 
(repetitive Stimulation), den Eis- oder Tensilon-Test 
(kurzwirksame Cholinesterasehemmer) und Bildgebung des 
Thymus (CT/MRT).
•Verlauf: Die Erkrankung ist nicht heilbar, aber behandelbar. 
Unbehandelt kann sie fortschreiten (Generalisierung).



The complement system plays a critical, 
central role in the pathogenesis of 
acetylcholine receptor (AChR) antibody-
positive myasthenia gravis (MG). IgG1 and 
IgG3 antibodies trigger the complement 
cascade at the neuromuscular junction, 
leading to the formation of the Membrane 
Attack Complex (MAC), which destroys 
postsynaptic muscle membranes and 
causes muscle weakness.

•Mechanism of Destruction: Antibody binding triggers the classical complement pathway, resulting in MAC 
deposits (such as C9) at the neuromuscular junction, causing lysis and structural damage to the muscle 
membrane.
•Pathogenic Driver: While antibodies block acetylcholine receptors, complement-mediated destruction of the 
synaptic membrane is considered a primary, more severe mechanism of pathology.
•Therapeutic Targets: Inhibition of the complement system has proven effective. FDA-approved complement 
inhibitors, such as eculizumab and ravulizumab, target C5 to prevent MAC formation and treat generalized 
AChR-positive MG.
•Disease Severity: Studies have found complement activation products (C3a, MAC) in patients, with higher 
levels potentially correlating to increased disease severity











Improvements

Total complement inhibition







Die Impfung gegen Humane Papillomviren (HPV) ist die 
wichtigste präventive Maßnahme gegen Gebärmutterhalskrebs. 
Sie schützt vor den Virustypen, die für etwa 70 % bis 90 % aller 
Fälle von Gebärmutterhalskrebs verantwortlich sind. 

💡 Kernpunkte zur HPV-Impfung

•Wirksamkeit: Studien zeigen, dass eine Impfung in jungem 
Alter (vor dem ersten sexuellen Kontakt) das Risiko für 
Gebärmutterhalskrebs um bis zu 90 % senken kann.

•Zielgruppe: Die Impfung wird primär für Mädchen und Jungen 
im Alter von 9 bis 14 Jahren empfohlen.

•Nachholimpfung: Eine Impfung ist oft bis zum 26. Lebensjahr 
(in manchen Fällen bis 45) sinnvoll, verliert jedoch an 
Effektivität, wenn bereits eine HPV-Infektion vorliegt.

•Sicherheit: Die Impfung gilt als sicher; häufigste 
Nebenwirkungen sind kurzzeitige Reaktionen an der 
Einstichstelle wie Rötungen oder Schmerzen.

The vaccine is great





What is happening

What could be 
 happening

























OpenAI o1-preview ist eine Reihe fortschrittlicher KI-Modelle, die 
speziell für komplexes logisches Denken (Reasoning) in Wissenschaft, 
Programmierung und Mathematik entwickelt wurden. Im Gegensatz zu 
GPT-4o „denken“ diese Modelle vor der Antwort länger nach und lösen 
Aufgaben schrittweise. Es ist als Vorschauversion verfügbar.

Wichtige Merkmale von o1-preview:

•Verbessertes Reasoning: o1-preview ist darauf ausgelegt, schwierige 
Probleme zu durchdenken, anstatt nur schnell zu antworten.

•Chain of Thought (Gedankenkette): Die Modelle generieren intern 
eine lange Kette von Überlegungen, bevor sie eine finale Antwort 
ausgeben.

•Anwendungsgebiete: Besonders stark in den MINT-Fächern 
(Mathematik, Informatik, Naturwissenschaft, Technik).

•Verfügbarkeit: Für ChatGPT Plus/Team-Nutzer sowie Entwickler (via 
API) zugänglich, mit aktuellen Ratenbegrenzungen (Stand September 
2024: 50 Abfragen/Woche für o1-preview).

•Unterschied zu o1-mini: o1-preview bietet ein breiteres Weltwissen, 
während o1-mini schneller und kosteneffizienter, besonders beim 
Programmieren ist.

versus



Large language models (LLMs) are artificial intelligence 
(AI) algorithms that are trained on vast amounts of data 
to learn patterns that enable them to generate human-
like responses. Reasoning models are LLMs with the 
added capability of working through problems step by 
step before responding, thus mirroring structured 
thinking. Such AI systems have performed well in 
assessing medical knowledge, but whether they can 
match physician-level clinical reasoning on authentic 
diagnostic tasks remains largely unknown. Brodeur et 
al. demonstrate that AI can now seemingly match or 
exceed physician-level clinical diagnostic reasoning on 
text-based scenarios by measuring against human 
physician performances on clinical vignettes and real-
world emergency cases. The findings indicate an urgent 
need to understand how these tools can be safely 
integrated into clinical workflows, and a readiness for 
prospective evaluation alongside clinicians.



More than 65 years ago, complex clinical 
diagnostic reasoning cases were introduced as 
the gold standard for the evaluation of expert 
medical computing systems, a standard that has 
held ever since. in this study, we report the 
results of a physician evaluation of a large 
language model (llM) on challenging clinical cases 
across five experiments with a baseline of 
hundreds of physicians. We then report a real-
world study comparing human expert and 
artificial intelligence (Ai) second opinions in 
randomly selected patients in the emergency 
room of a major tertiary academic medical 
center. in all experiments, the llM outperformed 
physician baselines and displayed continued 
improvement from prior generations of Ai clinical 
decision support. Our study suggests that llMs 
have eclipsed most benchmarks of clinical 
reasoning, motivating the urgent need for 
prospective trials.

Quality of differential diagnoses and testing plans 
on NEJM clinicopathological conferences
We first evaluated o1-preview using the 
clinicopathologic conferences (CPCs) published by 
the NEJM, a standard for the evaluation of differential 
generators since the 1950s. There was substantial 
agreement between the two physicians evaluating the 
quality of o1-preview’s differential diagnosis 
[agreement on 120/143 cases (84%), inter-rater 
reliability (К) = 0.66]. o1-preview included the correct 
diagnosis in its differential in 78.3% of cases [95% 
confidence interval (CI), 70.7 to 84.8%]. The first 
diagnosis suggested was the correct diagnosis in 52% 
of cases (95% CI, 44 to 61%). When expanding to also 
include potentially helpful or very close diagnoses, o1-
preview was accurate on 97.9% (95% CI, 94.0 to 99.6%) 
of cases. We did not find evidence of a significant 
difference in performance before and after the 
pretraining cutoff date for o1-preview (79.8% accuracy 
before, 73.5% accuracy after, P = 0.59). 



In a subset of 101 cases from a prior study, o1-preview 
outperformed a human physician baseline in both top-
1 and top-10 accuracy. On 70 cases used to evaluate 
GPT-4 in a prior study, o1-preview produced a response 
with the exact or a very close diagnosis in 88.6% of 
cases, compared with 72.9% of cases by GPT-4 (P = 
0.015; Fig. 2B). Overall, o1-preview and GPT-4 
performed identically on 48/70 (68.6%) of cases, o1-
preview outperformed GPT-4 on 17/70 (24.3%) of cases, 
and GPT-4 outperformed o1-preview on 5/70 (7.1%) of 
cases.

Performance of differential diagnosis generators and LLMs on NEJM clinico pathologic conferences 
(CPCs), 2012 to 2024. Bar plot showing the accuracy of including the correct diagnosis in the differential for 
differential diagnosis (DDx) generators and LLMs on the NEJM CPCs, sorted by year. Data for other LLMs or 
DDx generators were obtained from the literature (materials and methods). The 95% CIs were computed 
with a one-sample binomial test.



Quality of differential diagnosis and diagnostic test 
selection in NEJM clinicopathologic conferences 
(CPCs). (A) Histogram of o1-preview performance as 
measured by the Bond score on the complete set of 
143 cases from 2021 to 2024. (B) Comparison of o1-
preview with a previous evaluation of GPT-4 in 
providing the exact or very close diagnosis (Bond 
scores 4 to 5) on the same 70 cases. Bars are annotated 
with the accuracy of each model; 95% CIs were 
computed with a one-sample binomial test. The P value 
was com puted with McNemar’s test. (C) Per formance 
of o1-preview in predicting the next diagnostic tests 
that should be ordered. Performance was measured by 
two physicians using a Likert scale of “Unhelpful,” 
“Helpful,” and “Exactly right.” We excluded seven cases 
from the total case set in which it did not make sense 
to ask for the next test from the total case set 
(supplementary text 1C).



Discussion
We systematically evaluated the medical 
reasoning abilities of an LLM across six diverse 
experiments, comparing the model with 
hundreds of expert physicians. Overall, the 
model outperformed physicians across 
experiments, including in cases utilizing real 
and unstructured clinical data taken directly 
from the health record in an emergency 
department. These diagnostic touchpoints 
mirror the high-stakes decisions taken in 
emergency medicine departments, where 
nurses and clinicians make time-sensitive 
choices with limited information. Our results 
showed that humans, GPT-4o, and o1 all 
improved their diagnostic abilities as more 
information was available; o1 outperformed 
humans at multiple touchpoints, with the 
widest gap at initial ER triage, where there is 
the least information available.

Blinded assessment of AI and human expert second opinions on 
real ER cases. Bar plot comparing two internal medicine attending 
physicians, o1, and GPT-4o diagnostic performance on 76 clinical cases 
at three diagnostic touchpoints (triage in the ER, initial evaluation by a 
physician, and admission to the hospital or ICU). Differential diagnoses 
were capped at five diagnoses for all participants. The source of the 
differential diagnosis was blinded and scored by two separate 
attending internal medicine physicians using the Bond scale. The 
proportion of responses scored 4 or 5 are shown, indicating a response 
that contains something exact or very close to the true 
diagnosis. P values were computed with a mixed-effects logistic 
regression model (materials and methods). ∗ P ≤ 0.05.



Overall, our findings show that LLMs now demonstrate substantial 
performance in differential diagnosis, diagnostic clinical reasoning, and 
management reasoning, and exceed both prior model generations and even 
human clinicians across multiple domains. These same performance gains are 
seen in providing second opinions in real, unstructured medical cases in the 
emergency department, where clinicians must act quickly with limited and 
often missing information.
More than 65 years ago, Ledley and Lusted described the standard for 
evaluating the diagnostic abilities of AI. The broad challenge they laid out of 
reasoning over complex clinical case vignettes has guided the development 
and evaluation of computational systems for much of the past century. Our 
findings suggest that LLMs have now eclipsed most benchmarks of clinical 
reasoning, motivating the urgent need for human-computer interaction studies 
and prospective clinical trials to rigorously assess the potential of AI systems to 
improve clinical practice and patient outcomes.



Fortunately, I renewed my passport in 2025


