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A 19-year-old man who had undergone splenectomy at 5 
years of age for hereditary spherocytosis presented to the 
emergency department with a 1-day history of sharp pain 
in the right wall of the chest. Physical examination was 
unremarkable. Serum laboratory studies showed 
compensated chronic hemolysis. A peripheral-blood smear 
showed sporadic Howell–Jolly bodies and spherocytes. 
Computed tomography of the abdomen and pelvis and a 
technetium-99m–labeled heat-damaged red-cell scan are 
shown. Which of the following is the most likely diagnosis?

Accessory spleens

Extramedullary hematopoiesis

Lymphoma

Peritoneal carcinomatosis

Splenosis

CT scans revealed multiple enhancing soft-tissue 
deposits in the omentum and perirectal space. The 
technetium-99m–labeled heat-damaged red-cell scan — 
a nuclear medicine study that identifies splenic tissue by 
showing where splenic macrophages clear partially lysed 
red cells — showed intense radiotracer uptake in the 
omental lesions and perirectal lesions, findings that are 
consistent with splenosis. Splenosis is the presence of 
ectopic splenic tissue resulting from intraperitoneal 
spillage of splenic cells during splenectomy or trauma.



Faktor XI (auch bekannt als Plasma Thromboplastin Antecedent, abgekürzt PTA 
oder Rosenthal-Faktor) ist ein lebenswichtiges Eiweiß im menschlichen Blut, das 
eine zentrale Rolle bei der Blutgerinnung (Hämostase) spielt. Als sogenannte 
Serinprotease (ein Enzym) sorgt er im Zusammenspiel mit anderen Faktoren 
dafür, dass Wunden verschlossen werden und Blutungen stoppen.

Übersicht zu Funktion, Normalwerten, Mangelerscheinungen und aktuellen 
medizinischen Entwicklungen:

Funktion im Gerinnungssystem

Faktor XI gehört zum sogenannten intrinsischen System der plasmatischen 
Blutgerinnung.

• Aktivierung: Er zirkuliert als inaktive Vorstufe im Blutplasma und wird bei 
einer Verletzung entweder durch den aktivierten Faktor XII (FXIla) oder direkt 
durch Thrombin aktiviert.

• Kaskade: Der aktivierte Faktor XIa aktiviert wiederum den Faktor IX, wodurch 
die Gerinnungskaskade weiterläuft und letztendlich ein stabiles 
Fibringerinnsel entsteht, welches die Wunde verschließt.

• Bildung: Produziert wird das Protein hauptsächlich in der Leber. Seine 
Halbwertszeit im Körper beträgt etwa 52 Stunden

Bänder-/Oberflächenmodell



Faktor-XI-Inhibitoren (oft als „DOAK 2.0“ bezeichnet) und 
MACE (Major Adverse Cardiac Events, also schwerwiegende 
kardiovaskuläre Ereignisse wie Herzinfarkt, Schlaganfall oder 
kardiovaskulärer Tod) hängen in der modernen Kardiologie und 
Hämostaseologie eng zusammen: Das Ziel von Faktor-XI-
Hemmern ist es, MACE oder Thromboembolien (z. B. bei 
Vorhofflimmern) zu verhindern, ohne dabei das unter 
klassischen Gerinnungshemmern erhöhte Blutungsrisiko zu 
steigern.

Hintergrund: Faktor XI als neues Therapieziel

• Wirkungsweise: Faktor XI ist ein Protein der intrinsischen 
Gerinnungskaskade. Seine gezielte Hemmung soll die 
Bildung von Thromben (Blutgerinnseln) stoppen, während 
die primäre Blutstillung bei Verletzungen (Hämostase) 
weitgehend erhalten bleibt. 

• Potenzial bezüglich MACE: Durch diesen Mechanismus 
erhofft man sich einen effektiven Schutz vor Schlaganfällen 
und MACE – insbesondere für Patienten, bei denen 
herkömmliche Gerinnungshemmer (wie direkte orale 
Antikoagulanzien / DOAKs) ein zu hohes Blutungsrisiko 
bergen.

Der Faktor XI Inhibitor Milvexian



Patients are at increased risk for recurrent ischemic 
events after an acute coronary syndrome event. 
Milvexian, an oral factor XIa inhibitor, may reduce 
the risk of major adverse clinical events with 
minimal bleeding risk. In this phase 3, randomized, 
placebo-controlled trial, we evaluated the efficacy 
and safety of milvexian when added to standard 
antiplatelet therapy within 7 days after an acute 
coronary syndrome event. Patients were assigned 
in a 1:1 ratio to receive oral milvexian (25 mg twice 
daily) or matched placebo. The primary efficacy 
outcome was a composite of cardiovascular death, 
myocardial infarction, or ischemic stroke as 
evaluated in a time-to-event analysis. The principal 
safety outcome was Bleeding Academic Research 
Consortium (BARC) type 3c or 5 bleeding 
(intracranial or intraocular bleeding that 
compromises vision or fatal bleeding).



Among pa)ents with myocardial infarc)on, the risk of recurrent events remains 
high despite modern pharmacotherapy, including dual an)platelet therapy, 
high-dose sta)ns, and the latest genera)on of drug-elu)ng stents. Although 
pharmacotherapy o<en focuses on platelets, thrombin genera)on and factor XI 
levels remain elevated for months a<er an acute coronary syndrome event, and 
persistently elevated levels of thrombin genera)on and factor XI are associated 
with an increased risk of major adverse cardiovascular events. 
Factor XIa inhibi)on has been considered as an an)coagulant op)on with a 
reduced bleeding risk in pa)ents receiving an)platelet agents because although 
factor XI is involved in the intrinsic pathway of pathologic thrombus forma)on, it 
is not integral to physiologic hemostasis. Mendelian randomiza)on studies have 
shown a lower risk of venous and arterial thrombosis in pa)ents who have a low 
factor XI level than in those with a normal level, with liDle or no increased risk of 
spontaneous bleeding.
Milvexian (JNJ-70033093; BMS-986177) is an oral, reversible, high-affinity 
inhibitor of factor XIa, a serine protease involved in the intrinsic pathway of the 
coagula)on cascade.



Patients
The patients who were eligible for enrollment included adults (≥18 years of age) who were 
evaluated within 7 days after an acute coronary syndrome event. The latter was defined as ST-
segment elevation myocardial infarction [STEMI], type 1 non–ST-segment elevation myocardial 
infarction [NSTEMI], or unstable angina with cardiac biomarker positivity. All the patients had 
undergone cardiac catheterization with percutaneous coronary intervention (PCI) or were being 
treated conservatively with or without catheterization and had received standard antiplatelet 
therapy, as determined by the investigator. In addition, the patients needed to have at least two 
of the following risk-enhancing factors associated with an increase in the risk of recurrent 
ischemic events: an age of 65 years or older, diabetes mellitus, previous myocardial infarction, 
multivessel coronary artery disease, history of coronary-artery bypass grafting (CABG) before the 
index event.
Randomization and Treatment
The patients were randomly assigned in a 1:1 ratio to receive milvexian (25 mg twice daily) or 
matching placebo. 
Outcomes
The primary efficacy outcome was the first occurrence of a composite of cardiovascular death, 
myocardial infarction, or ischemic stroke, as evaluated in a time-to-event analysis. The first major 
secondary outcome was a composite of cardiovascular death, myocardial infarction, ischemic 
stroke, major adverse limb event, or symptomatic venous thromboembolism.



Primary and Key Secondary Efficacy Outcomes.



Safety

Primary Efficacy Outcome.
Shown is the cumulative incidence of the primary 
outcome (a composite of cardiovascular death, 
myocardial infarction, or ischemic stroke) in the 
milvexian group and the placebo group. After a 
planned interim analysis that was based on 556 
adjudicated efficacy end points, the trial was 
terminated for futility. 





• Anti-SS-A (auch Anti-Ro 
genannt): Dies ist der wichtigste 
und sensitivste Marker. Er lässt 
sich bei etwa 50 % bis 70 % der 
Patientinnen und Patienten 
nachweisen. (Hinweis: Die 
Antikörper richten sich oft 
gegen zwei Proteine, Ro52 und 
Ro60).

• Anti-SS-B (auch Anti-La 
genannt): Dieser Antikörper tritt 
meist zusammen mit Anti-SS-A 
auf. Er hat eine geringere 
Sensitivität, gilt aber mit über 
90 % als hochspezifisch für das 
Sjögren-Syndrom.

RTA



Das Sjögren-Syndrom ist eine chronisch-entzündliche Autoimmunerkrankung, bei der das Immunsystem 
vor allem die feuchtigkeitsbildenden Drüsen (Tränen- und Speicheldrüsen) angreift und schädigt. 

Häufigste Symptome (Sicca-Syndrom)

• Augen: Trockenheit, Brennen, Fremdkörpergefühl („wie Sand im Auge“) durch verringerte 
Tränenproduktion.

• Mund: Ausgeprägte Mundtrockenheit, Schluckbeschwerden, erhöhte Kariesanfälligkeit.

• Weitere Schleimhäute: Trockenheit in der Nase, den Atemwegen oder im Vaginalbereich.

• Allgemeinbeschwerden: Starke Erschöpfung (Fatigue), Gelenk- und Muskelschmerzen, geschwollene 
Speicheldrüsen oder ein Raynaud-Syndrom (weiße/blaue Finger bei Kälte).

Formen der Erkrankung

• Primäres Sjögren-Syndrom: Tritt eigenständig auf.

• Sekundäres Sjögren-Syndrom: Entwickelt sich im Begleitverlauf einer anderen rheumatischen 
Autoimmunerkrankung (z. B. rheumatoide Arthritis, Lupus erythematodes oder systemische Sklerose).

• Geschlechterverteilung: Etwa 9 von 10 Betroffenen sind Frauen.



BAFF steht für B-cell ac(va(ng factor (B-Zell-akkvierender 
Faktor). Es handelt sich um ein körpereigenes Zytokin (ein 
Signalprotein des Immunsystems). Produziert wird es vor allem 
von Zellen des angeborenen Immunsystems wie Monozyten, 
Makrophagen und dendrikschen Zellen.

Die Verbindung zu den Lymphozyten

Lymphozyten unterteilen sich im Wesentlichen in T-Zellen, B-
Zellen und Natürliche Killerzellen. BAFF steuert gezielt die B-
Lymphozyten: 

• Reifung und Überleben: B-Lymphozyten benökgen BAFF, 
um im Körper zu überleben und zu reifen. Ohne dieses 
Signal sterben unreife B-Zellen vorzeikg ab.

• Andockstellen (Rezeptoren): Auf ihrer Oberfläche besitzen 
B-Lymphozyten spezielle Rezeptoren (insbesondere den 
BAFF-R), an die das BAFF-Protein wie ein Schlüssel ins 
Schloss andockt, um das Überlebenssignal ins Zellinnere 
weiterzuleiten.

• An^körperproduk^on: BAFF regt die B-Zellen dazu an, sich 
zu Plasmazellen weiterzuentwickeln, welche wiederum 
Ankkörper zur Krankheitsabwehr ausschümen.



Sjögren’s disease is a complex, systemic autoimmune disease with no approved 
targeted therapies. Ianalumab is an IgG1 monoclonal antibody with a dual 
mechanism of action, depleting B cells through antibody-dependent cellular 
cytotoxicity and inhibiting B-cell activation and survival through blockade of B-cell 
activating factor receptor.
We conducted two 52-week, double-blind, randomized, placebo-controlled trials 
involving patients with active Sjögren’s disease. Patients in the NEPTUNUS-1 trial 
were assigned in a 1:1 ratio to receive subcutaneous ianalumab (300 mg 
monthly) or placebo; patients in the NEPTUNUS-2 trial were assigned in a 1:1:1 
ratio to receive 300 mg of ianalumab monthly or every 3 months or placebo. The 
primary end point was the change from baseline in the score on the European 
Alliance of Associations for Rheumatology (EULAR) Sjögren’s Syndrome Disease 
Activity Index (ESSDAI) at week 48 (scores range from 0 to 123, with higher scores 
indicating greater disease activity). The first key secondary end point in the 
hierarchical plan for the NEPTUNUS-1 trial was an ESSDAI response (≥5-point 
reduction) at week 48; for the NEPTUNUS-2 trial, it was the change from baseline 
in the score on the Sjögren’s Syndrome Symptom Diary (SSSD) or EULAR Sjögren’s 
Syndrome Patient Reported Index (ESSPRI) at week 48.



Sjögren’s disease is a systemic autoimmune disease characterized by lymphocytic infiltration of 
exocrine glands, leading to glandular dysfunction and serious complications. It is among the 
most prevalent rheumatic autoimmune diseases, affecting women more frequently than men 
(by a ratio of 9:1). Sjögren’s disease manifests with a wide range of symptoms, including the 
cardinal features of dryness, fatigue, and joint pain. In addition, reports suggest that 30 to 40% 
of patients also have systemic manifestations that further increase disease burden and impair 
quality of life. The risk of B-cell lymphoma is 15 to 20 times as high among persons with 
Sjögren’s disease as in the general population.
Currently, there are no approved targeted therapies available for the treatment of Sjögren’s 
disease. B-cell depletion through antibody-dependent cellular cytotoxicity or BAFF inhibition 
alone with rituximab or belimumab, respectively, has shown inconsistent efficacy. In contrast, 
combination therapy (rituximab plus belimumab), which counteracts post-rituximab BAFF up-
regulation, enhances B-cell depletion in salivary glands as compared with monotherapy, 
findings that support a synergistic effect.
Ianalumab is an afucosylated, fully human IgG1 monoclonal antibody targeting B cells through 
a dual mechanism of action, combining enhanced depletion of B cells through antibody-
dependent cellular cytotoxicity and inhibition of B-cell activation and survival thorough BAFF 
receptor (BAFF-R) blockade.



Trial Design and Oversight
We conducted two phase 3, multicenter, double-blind, randomized, placebo-controlled trials to 
evaluate the efficacy and safety of ianalumab in patients with Sjögren’s disease. 
Patients
Patients 18 years of age or older who fulfilled the American College of Rheumatology (ACR)–
EULAR 2016 classification criteria for Sjögren’s disease and who had received a diagnosis within 
the past 7.5 years were eligible. Patients had to have active Sjögren’s disease, as defined by an 
ESSDAI score of 5 or more at screening (scores range from 0 to 123, with higher scores 
indicating greater disease activity). Although activity in any ESSDAI domain was permitted, a 
score of 5 or more within eight domains (constitutional, lymphadenopathy, glandular, articular, 
cutaneous, renal, hematologic, and biologic) was required for inclusion. 
End Points
The primary objective of both trials was to show the superiority of ianalumab over placebo on 
the basis of the change from baseline in the ESSDAI score at week 48. Although ESSDAI scores 
have a theoretical range of 0 to 123, they rarely exceed 40, with scores greater than 13 
indicating high disease activity.



Safety during the 52-Week Treatment 
Period (Safety Analysis Population).









Ianalumab has moved 
the field beyond biologic 
plausibility to a 
concordant, albeit 
modest, effect on 
systemic disease activity. 





Die therapeutischen Säulen gliedern sich wie folgt:

Antibiotische Therapie (Medikamentös)

Die medikamentöse Bekämpfung der Erreger (meist Staphylokokken, Streptokokken oder 
Enterokokken) bildet das Fundament der Behandlung.

• Kalkulierter (empirischer) Start: Unmittelbar nach der Abnahme von Blutkulturen zur 
Erregerbestimmung wird eine sofortige, breite intravenöse Antibiotikakombination (z. B. 
Vancomycin und Ceftriaxon) begonnen, um keine Zeit zu verlieren.

• Gezielte Therapie: Sobald der genaue Erreger und dessen Resistenzen feststehen, wird auf 
ein spezifisch wirksames Antibiotikum (z. B. gezielte Penicilline oder Aminoglykoside) 
umgestellt.

• Dauer der Behandlung: Die intravenöse Gabe erstreckt sich standardmäßig über 4 bis 6 
Wochen. Bei körpereigenen Herzklappen (Nativklappen) reichen manchmal 4 Wochen; bei 
infizierten künstlichen Herzklappen (Klappenprothesen) oder bestimmten Erregern wie 
Enterokokken sind mindestens 6 Wochen zwingend vorgeschrieben



In patients with infective endocarditis on the left side of the heart, the 
current recommendation of up to 6 weeks of antibiotic therapy is based 
largely on expert consensus opinion. Whether a clinical response–tailored 
antibiotic management strategy can shorten treatment duration without 
compromising safety is unclear.
In this international, open-label, randomized trial, we assigned adults in 
stable condition with infective endocarditis caused by Staphylococcus aureus, 
Enterococcus faecalis, or streptococcus species to receive either response-
tailored or standard-duration antibiotic therapy. Before randomization, all the 
patients received at least the prespecified 2 to 4 weeks of therapy and met 
criteria for clinical stabilization. After randomization, patients in the tailored-
therapy group discontinued antibiotics and those in the standard-therapy 
group continued standard treatment (total duration, 4 to 6 weeks). The 
primary efficacy end point was days alive without antibiotic treatment for 
infective endocarditis or bacteremia within 6 months after randomization 
(tested for superiority). The primary safety end point was a composite of 
death from any cause, unplanned cardiac surgery, or symptomatic embolic 
events within 6 months after randomization (tested for noninferiority; 
margin, 7.5 percentage points). Relapse of bacteremia or infective 
endocarditis was a key secondary end point.



The management of infecdve endocardids usually includes high-dose andbiodc treatment for up to 6 
weeks. Current recommendadons regarding the duradon of andbiodc therapy are largely based on 
expert opinion and historical observadons rather than randomized trials. For several infecdous 
diseases, shorter andbiodc regimens have been shown to be effecdve, with several advantages over 
longer regimens, including fewer side effects, fewer health care–associated infecdons, a lower risk of 
andmicrobial resistance, decreased costs, and improved padent recovery and mental health. In 
principle, the opdmal duradon of andbiodc therapy is the dme it takes for complete eradicadon of 
the causadve pathogen, but for padents with infecdve endocardids, no single marker reliably 
indicates when bacterial clearance has been achieved. In the Pardal Oral Treatment of Endocardids 
(POET) trial, which involved padents with infecdve endocardids on the leg side of the heart, a 
combinadon of clinical, biochemical, and imaging criteria (“POET criteria” [based on the clinical 
stabilizadon criteria that were required to be met before randomizadon in the trial]) was used to 
determine the dming of the shig from intravenous to oral step-down therapy. The switch to oral step-
down andbiodc therapy resulted in 16 fewer days of intravenous andbiodc treatment than usual care, 
was shown to be noninferior to usual care ager 6 months, and was associated with improved survival 
ager 5 years of follow-up. On the basis of these results, we hypothesized that response-tailored 
treatment based on the POET criteria for clinical stabilizadon would result in 2 to 3 fewer weeks of 
intravenous or oral step-down andbiodc treatment than the standard duradon of therapy in padents 
with infecdve endocardids without compromising safety.



Patients
Adults 18 years of age or older were eligible for enrollment in the trial if they had infective endocarditis 
of native or prosthetic valves on the left side of the heart, according to modified Duke criteria, that was 
caused by Staphylococcus aureus, Enterococcus faecalis, or streptococcus species. Patients with 
previous infective endocarditis that had been caused by the same microorganism within 6 months 
before randomization and patients with known or presumed immunodeficiency were not eligible.
Randomization and Treatment
Patients were randomly assigned in a 1:1 ratio to receive antibiotic therapy according to a response-
tailored strategy involving a shortened course of therapy (tailored-therapy group) or in a standard-
duration regimen (standard-therapy group). Before randomization, all the patients received antibiotic 
therapy for at least the prespecified minimum duration of 2 to 4 weeks and met the POET criteria for 
clinical stabilization. Immediately after randomization, patients in the tailored-therapy group 
discontinued antibiotic therapy, whereas those in the standard-therapy group continued standard 
treatment until completion of the applicable total treatment duration of 4 to 6 weeks. 
End Points
The primary efficacy end point was the number of days alive without antibiotic treatment for infective 
endocarditis or bacteremia within 6 months after randomization. The primary safety end point was a 
composite of death from any cause, unplanned cardiac surgery, or symptomatic embolic events as 
confirmed by imaging within 6 months after randomization. 





Safety



The next challenge is to define 
that response with enough 
confidence to know when 
treatment can safely stop 
without compromising 
microbiologic cure.





Kleinzelliger Lungenkarzinom

Jetzige Therapie



Topotecan ist ein Zytostatikum (Chemotherapeutikum) aus 
der Gruppe der Topoisomerase-I-Inhibitor. Es handelt sich 
um ein halbsynthetisches, wasserlösliches Derivat des 
pflanzlichen Alkaloids Camptothecin, das aus dem Baum 
Camptotheca acuminata gewonnen wird. Im Handel ist es 
vor allem unter dem Markennamen Hycamtin® sowie als 
Generika bekannt.

Wirkungsmechanismus

Während der Zellteilung muss die DNA-Doppelhelix 
entschraubt werden. Das Enzym Topoisomerase I 
schneidet dafür kontrolliert einen der DNA-Stränge. 
Topotecan bindet stabil an diesen Enzym-DNA-Komplex 
und blockiert den Prozess. Wenn die Replikationsgabel der 
Zelle auf dieses Hindernis trifft, kommt es zu irreparablen 
DNA-Doppelstrangbrüchen. Dies arrestiert den Zellzyklus 
in der S-Phase und leitet den programmierten Zelltod 
(Apoptose) der Krebszelle ein.



Tambotatug-Pelitecan (auch 
bekannt als Tam-Peli oder 
YL201) ist ein 
vielversprechendes, neues 
Medikament zur Behandlung 
von Krebs, das als Antikörper-
Wirkstoff-Konjugat (Antibody-
Drug Conjugate, ADC) 
funktioniert.

Der Wirkstoff richtet sich gezielt 
gegen das Protein B7-H3, einen 
Immun-Checkpoint-Marker, der 
auf der Oberfläche vieler 
verschiedener Krebszellen stark 
überaktiviert (exprimiert) ist, 
auf gesundem Gewebe 
hingegen kaum vorkommt



Tambotatug pelitecan (known as Tam-Peli, a new 
andbody–drug conjugate that targets the immune-
checkpoint molecule B7-H3) showed promising 
clinical efficacy in padents with relapsed extensive-
stage small-cell lung cancer in early-phase trials.
In this phase 3, muldcenter, open-label, randomized 
trial, we assigned eligible padents with small-cell 
lung cancer that had progressed ager first-line 
pladnum-based therapy in a 1:1 rado to receive 
tambotatug pelitecan or topotecan. The primary 
end point was overall survival. The key secondary 
end points were progression-free survival and 
objecdve response as assessed by invesdgators. 
Here, we report the results from the prespecified 
interim analysis.



Small-cell lung cancer accounts for approximately 15% of all lung cancers and 
remains one of the most aggressive and lethal cancers worldwide. Treatment with 
platinum–etoposide chemotherapy in combination with immune-checkpoint 
inhibitors targeting programmed death ligand 1 (PD-L1) or programmed cell death 
protein 1 (PD-1) has improved overall survival and become a standard first-line 
approach in extensive-stage small-cell lung cancer. However, the magnitude of 
benefit remains modest, and most patients ultimately have disease progression.
B7 homologue 3 protein (B7-H3, also known as CD276), an immune-regulatory 
molecule in the B7 family that is up-regulated in various malignant tumors and has 
limited expression in normal tissues, has recently emerged as an attractive 
therapeutic target in solid tumors.
Tambotatug pelitecan (known as Tam-Peli and formerly known as YL201) is a B7-H3–
targeting antibody–drug conjugate composed of a recombinant human IgG1 anti–
B7-H3 monoclonal antibody linked to YL0010014 (a topoisomerase I inhibitor 
payload derived from camptothecin) through a new tripeptide-based linker.



Trial Design and Patients
We conducted this phase 3, open-label, randomized, controlled, superiority trial at 85 clinical sites in 
China. Eligible patients were 18 to 75 years of age and had histologically or cytologically confirmed 
small-cell lung cancer that had progressed or relapsed during or after first-line platinum-based therapy.
Randomization and Treatment
Eligible patients were randomly assigned in a 1:1 ratio to receive tambotatug pelitecan or topotecan 
through a centralized interactive Web-response system with the use of blocks stratified according to 
disease stage at enrollment (local disease or systemic disease), a history or presence of brain 
metastases (yes or no), and the chemotherapy-free interval, defined as the interval from the last dose 
of platinum-based therapy to documented progression or relapse (<90 days or ≥90 days).
Tambotatug pelitecan was administered intravenously at a dose of 2.0 mg per kilogram on day 1 of 
each 3-week cycle (with a maximum dose of 200 mg per cycle), and topotecan was administered 
intravenously at a dose of 1.2 mg per m2 of body-surface area on days 1 through 5 of each 3-week 
cycle according to the approved prescribing information in China (Aosaikang Pharma). 
End Points and Assessments
The primary end point was overall survival, defined as the time from randomization to death from any 
cause. The key secondary end points were progression-free survival and objective response, both 
assessed by the investigators.
c





Safety





Helicobacter pylori (H. pylori) ist ein spiralförmiges Bakterium, 
das sich in der Magenschleimhaut des Menschen ansiedelt.

Wesentliche Fakten

• Verbreitung: Etwa 30 % bis 40 % der Menschen in 
Deutschland und bis zu 50 % weltweit sind infiziert. Die 
Ansteckung passiert meist bereits im Kindesalter. 

• Übertragung: Von Mensch zu Mensch, entweder fäkal-oral 
oder oral-oral (über Speichel, Besteck oder mangelnde 
Handhygiene). 

• Symptome: Viele Betroffene haben keine Beschwerden. 
Traten Symptome auf, sind es oft Völlegefühl, Sodbrennen, 
Oberbauchschmerzen, Übelkeit oder ein brennender 
Schmerz im Magen.

• Folgeerkrankungen: Eine chronische Infektion führt zu 
Magenschleimhautentzündungen (Gastritis), erhöht das 
Risiko für Magen- oder Zwölffingerdarmgeschwüre und gilt 
als Hauptrisikofaktor für Magenkrebs.



Barry J. Marshall und J. Robin Warren erhielten 2005 den 
Nobelpreis für Physiologie oder Medizin.

Wichtigste Details zur Entdeckung:

• Die Preisträger: Barry J. Marshall und J. Robin Warren 
(Australien).

• Die Entdeckung: Sie wiesen nach, dass 
Magenschleimhautentzündungen (Gastritis) und 
Magengeschwüre (Peptische Ulkusstatus) durch das 
Bakterium Helicobacter pylori verursacht werden – und 
nicht durch Stress oder scharfes Essen, wie zuvor 
angenommen.

• Der Selbstversuch: Barry Marshall trank 1984 eine Kultur 
des Bakteriums, erkrankte daraufhin an einer akuten 
Magenschleimhautentzündung und bewies damit den 
kausalen Zusammenhang.

• Die medizinische Bedeutung: Dank dieser Erkenntnis lassen 
sich Magen- und Zwölffingerdarmgeschwüre heute 
dauerhaft und unkompliziert mit Antibiotika und 
Säurehemmern heilen.

https://www.google.com/search?kgmid=%2Fm%2F023fbk&q=Barry+J.+Marshall
https://www.google.com/search?kgmid=%2Fm%2F03z3fl&q=J.+Robin+Warren


Summary
The discovery of Helicobacter pylori has revolutionized the prevention 
and treatment of gastritis, peptic ulcers, and, most important, gastric 
cancer. In the past 40 years, enormous progress has been achieved in the 
clinical and basic research on H. pylori infection. However, challenges in 
preventing and treating H. pylori infection exist owing to the lack of an H. 
pylori vaccine and the ever-increasing resistance to antibiotics worldwide. 
This review summarizes the history of and key milestones in H. pylori 
research, provides an update on the understanding of the pathogenesis 
and global burden of H. pylori infection and the screening strategy for the 
primary prevention of gastric cancer, and focuses on the emerging trends 
in the management of H. pylori infection.









Therapy Guided by Antimicrobial-
Susceptibility Testing
H. pylori infection is an infectious disease, and 
treatment regimens should ideally be guided 
by antimicrobial-susceptibility testing 
whenever possible. The 2022 Maastricht 
VI/Florence consensus report emphasizes the 
importance of routine antimicrobial-
susceptibility testing, even before first-line 
treatment, to improve adherence to 
antimicrobial stewardship. This approach 
ensures targeted therapy and maximizes 
eradication success while minimizing antibiotic 
misuse and the risk of resistance development. 
Moreover, the approach facilitates ongoing 
surveillance of antimicrobial resistance, which 
enables timely adjustments to treatment 
strategies as needed.





Bismuth quadruple therapy (BQT)

How Bismuth Works Against H. pylori

• Direct Bactericidal Action: Bismuth attacks the 
bacteria directly by forming complexes in the cell wall 
and periplasmic space, disrupting enzyme activity, 
blocking ATP (energy) synthesis, and stopping the 
bacteria from sticking to the stomach wall.

• Synergism with Antibiotics: It boosts the effectiveness 
of co-administered antibiotics and can even help re-
sensitize strains of H. pylori that have grown resistant 
to drugs like metronidazole or clarithromycin.

• Prevents Resistance: H. pylori does not easily build 
resistance to bismuth, making it a reliable component 
in treatment regimens.



Vaccines against H. pylori Infection
An effective vaccine to prevent or clear H. pylori infection remains the ideal strategy 
for controlling this pathogen and preventing gastric cancer. However, despite 
decades of research, no clinically validated vaccine has been developed. A critical 
lesson from previous failures is that H. pylori has remarkable immune-evasion 
strategies to persist in the human stomach. Consequently, future vaccine 
development must incorporate strategies designed to counteract these immune-
evasion mechanisms. Among the identified immune-evasion factors, the 
constitutively modified lipopolysaccharide structure has a crucial role. Therefore, 
developing an effective lipopolysaccharide-based glycoconjugate vaccine against H. 
pylori represents a promising direction for future investigation.



For decades, the treatment of hemophilia A rested on a single 
principle: replacing factor VIII, the missing clotting factor. 
Plasma-derived and recombinant factor VIII concentrates 
transformed a once-fatal disease into a manageable chronic 
condition through prophylaxis and treatment. But factor VIII has 
a relatively short half-life and thus is administered through 
frequent intravenous infusions, and neutralizing anti–factor VIII 
antibodies (inhibitors) that render replacement therapy 
ineffective develop in up to one third of patients with severe 
hemophilia A. By showing that the coagulation cascade could be 
activated in the absence of factor VIII, Kunihiro Hattori, Tomoyuki 
Igawa, and Takehisa Kitazawa (of Chugai Pharmaceutical) 
overcame these limitations. They developed a bispecific 
antibody that mimics blood coagulation factor VIII, an 
achievement recognized by the 2026 Lasker–DeBakey Clinical 
Medical Research Award.

Emicizumab

(not to be confused with 
Eculizumab) 

Bispecific

https://illustrated-glossary.nejm.org/term/factor_viii
https://illustrated-glossary.nejm.org/term/bispecific_antibody
https://illustrated-glossary.nejm.org/term/bispecific_antibody


In 2000, it had been established that activated factor VIII (factor VIIIa) binds both activated 
factor IX (factor IXa) and factor X and thereby accelerates prothrombinase complex formation 
and thrombin generation, presumably by modulating the catalytic activity of factor IXa and 
bringing factor IXa and factor X into close proximity. Hattori, who was working on therapeutic 
antibodies at Chugai, reasoned that an antibody that simultaneously binds factor IXa and 
factor X and positions them appropriately might reproduce the cofactor activity of factor VIIIa 
despite factor VIIIa having an entirely different molecular structure. His idea was also built on 
the earlier observation that a cofactor, protein S, can regulate the action of an enzyme 
toward its substrate by controlling their spatial positioning.
The concept was bold. Conventional antibodies recognize a single target through two 
identical antigen-binding arms. Hattori envisaged a molecule that could bind two different 
coagulation factors simultaneously while reproducing the highly dynamic spatial organization 
of the intrinsic tenase complex made up of factor VIIIa and factor IXa and assembled on the 
plasma membrane of platelets. Moreover, factor VIIIa accelerates coagulation through 
multiple molecular interactions, many of which were poorly understood at the time. 
Reproducing this function with an antibody that recognizes only a single epitope on each 
target seemed improbable

https://illustrated-glossary.nejm.org/term/thrombin
https://illustrated-glossary.nejm.org/term/intrinsic_tenase_complex




Clinical studies validated the strategy. In padents with hemophilia A, with or without inhibitors, 
emicizumab dramadcally reduces bleeding and allows the replacement of frequent intravenous 
infusions with convenient subcutaneous administradon (Figure 1C). The pivotal HAVEN 1 trial 
established the efficacy of emicizumab in padents with factor VIII inhibitors but also idendfied an 
important safety signal. Five thrombodc adverse events, including thrombodc microangiopathy and 
thrombosis, occurred in padents who received repeated high doses of acdvated prothrombin 
complex concentrate while receiving emicizumab prophylaxis. These observadons led to 
recommendadons to avoid prolonged use of high-dose acdvated prothrombin complex concentrate 
during emicizumab treatment, which were incorporated into a warning in the prescribing 
informadon. Emicizumab was approved in the United States in 2017 and subsequently in Europe, 
Japan, and many other countries. It was inidally approved for padents with factor VIII inhibitors and 
later expanded to prophylaxis for all padents with hemophilia A.
Hauori, Kitazawa, and Igawa established funcdonal replacement as a new approach in coaguladon 
medicine (Figure 1D). In so doing, they engineered a therapy that has transformed the lives of 
padents worldwide. The 2026 Lasker–DeBakey Clinical Medical Research Award recognizes not only 
the success of emicizumab but also the principle that biologic funcdons can be radonally 
engineered into therapeudc soludons.

https://www.nejm.org/doi/full/10.1056/NEJMcibr2608873
https://www.nejm.org/doi/full/10.1056/NEJMcibr2608873


FEIBA (Factor VIII Inhibitor Bypassing Activity) is not a single human protein, 
but rather a plasma-derived mixture of multiple human blood-clotting 
proteins and factors.

• What it is made of: It is manufactured from pooled human plasma and 
contains a mix of clotting zymogens and factors, primarily non-activated 
Factors II, IX, and X, along with activated Factor VII and trace amounts 
of others.

• What it does: It acts as an anti-inhibitor coagulant complex to help 
blood clot in patients with hemophilia A or B who have developed 
antibodies (inhibitors) against standard clotting factors.



Morbus
Pott



A 52-year-old man was evaluated in the ophthalmology clinic affiliated with this hospital because of 
vision loss in the left eye.
Twenty-seven months before the current presentation, small-cell lung cancer metastatic to the liver 
was diagnosed at another hospital. Treatment with carboplatin and etoposide was started, and 1 
month later, atezolizumab was added to the regimen. Four months later, positron-emission 
tomography–computed tomography (PET-CT) showed evidence of a treatment response; treatment 
with carboplatin and etoposide was stopped, and atezolizumab was continued.
Twenty-one months before the current presentation, PET-CT revealed a new left hypermetabolic 
adrenal nodule, measuring 14 mm in the greatest dimension, that was suggestive of metastatic 
disease. Two months later, and 19 months before the current presentation, stereotactic body 
radiotherapy to the left adrenal gland was administered at a second hospital. One month later, and 
18 months before the current presentation, magnetic resonance imaging (MRI) of the head revealed 
new multifocal hemorrhagic cerebral lesions that were consistent with metastases, and whole-brain 
radiation therapy was administered. PET-CT revealed evidence of disease in the neck involving lymph 
nodes along the internal jugular vein; during the next month, treatment with atezolizumab was 
stopped, and lurbinectedin was started. Subsequent MRI of the head and PET-CT showed evidence of 
a treatment response.



Eight months before the current presentation, blurred vision and intermittent pain developed in the 
left eye. Six months before the current presentation, seizure developed, along with aphasia and 
weakness involving the right side of the body. MRI of the head revealed evidence of progression of 
the supratentorial lesions that was consistent with metastatic disease. Treatment with levetiracetam 
and oral glucocorticoids was started. One month later, stereotactic radiotherapy was administered. 
Treatment with lurbinectedin was stopped, and irinotecan was started. Subsequent MRI of the head 
and PET-CT showed evidence of a treatment response.
Three weeks before the current presentation, the blurred vision in the left eye began to worsen. The 
patient had floaters, intermittent pain, and new decreased vision in the temporal periphery in the 
left eye. He was evaluated in the ophthalmology clinic affiliated with this hospital.
In the ophthalmology clinic, additional history was obtained. The patient reported that he had had 1 
week of sore throat and fatigue 2 months before the current presentation and that both had resolved 
spontaneously. He had no history of fever, chills, night sweats, odynophagia, or diarrhea. Other 
medical history included atrial fibrillation, diabetes mellitus, thoracic compression fractures, and 
depression. Medications included levetiracetam, pantoprazole, low-dose dexamethasone every other 
day for nausea (and higher-dose dexamethasone daily for 3 days after the administration of 
chemotherapy), and sulfamethoxazole–trimethoprim for prophylaxis against Pneumocystis jirovecii 
pneumonia. 



He had no known adverse reactions to medications. The patient was born in Egypt and lived in 
northern Africa and the Middle East for most of his life. He moved to New England 5 years 
before the current presentation. He was retired and lived with his wife, adult children, and 
grandchildren. He had smoked one pack of cigarettes daily for the past 38 years and did not use 
alcohol or illicit drugs. A paternal uncle had had prostate cancer, and a paternal aunt had had 
stomach cancer.
On examination, the visual acuity was 20/100 in the right eye and 20/80 in the left eye. The 
pupils were symmetric and reactive to light. The intraocular pressure was normal in both eyes. A 
partial deficiency was noted in the outer inferior visual field of the left eye. Extraocular 
movements were normal. Slit-lamp examination revealed cataracts in both eyes; the anterior 
segments were otherwise normal. A dilated fundus examination (Figure 1A and 1B) revealed 2+ 
vitreous cells and a large, wedge-shaped lesion in the left eye; the lesion, which was 
characterized by retinal whitening associated with hemorrhages and some hard exudates, 
emanated from the inferior rim of the optic nerve head and extended to the inferior temporal 
aspect of the peripheral retina. No abnormalities were noted in the right eye on the dilated 
fundus examination.

https://www.nejm.org/doi/full/10.1056/NEJMcpc2603184


Retinitis, sieht aus wie CMV



After a discussion with the patient regarding the risks and benefits of the procedure, a 30-gauge 
needle was inserted into the anterior chamber through the temporal cornea of the left eye, and 
approximately 100 μl of aqueous fluid was obtained. Nucleic acid amplification testing (NAAT) for 
CMV, herpes simplex virus (HSV), and varicella–zoster virus (VZV) DNA was performed. The patient 
received intravitreal foscarnet and oral valganciclovir for a presumed diagnosis of CMV retinitis.
Two days later, additional laboratory test results became available. The CD4+ T-cell count was 239 
per microliter (reference range, 295 to 1471), and the blood CMV DNA viral load was 348 IU per 
milliliter (reference value, not detected). A second dose of intravitreal foscarnet was administered, 
and the patient continued to receive two doses per week for the next 2 weeks. He reported 
resolution of the floaters in his left eye. The area of retinal whitening remained unchanged.
Ten days later, the blood CMV DNA viral load had decreased to 47 IU per milliliter; testing for CMV 
IgM was nonreactive, and testing for CMV IgG was positive. CMV, HSV, and VZV DNA were not 
detected in the aqueous fluid.
Differential Diagnosis
This 52-year-old man with metastatic small-cell lung cancer presented with vision loss in the 
left eye. Ophthalmologic examination showed vitritis and a large area of retinal infiltration, 
and ultrasonography of the eye revealed retinal thickening at the site of the lesion. In light 
of the patient’s immunocompromise owing to both chemotherapy and glucocorticoid 
therapy, I will begin by considering infectious causes of retinitis.



CMV Retinitis
The patient received empirical treatment with intravitreal foscarnet and oral valganciclovir for a presumed 
diagnosis of CMV retinitis, which was based on the appearance of the retinal lesion and the history of 
immunosuppression. Two days after he began treatment, low-level CMV viremia was detected, which 
supported the diagnosis of CMV retinitis. However, a repeat examination performed after 2 weeks of 
treatment showed no improvement in the appearance of the lesion. In addition to the lack of response to 
therapy, several other aspects of the patient’s presentation are not consistent with a diagnosis of CMV 
retinitis. First, CMV DNA was not detected in the aqueous fluid.
Cancer
Metastasis to the retina occurs on rare occasion in patients with small-cell lung cancer. Metastasis to the 
choroid is more common. In general, intraocular metastases are most common in patients who also have 
brain metastases, which were seen in this patient. The degree of retinal thickening seen on OCT and 
ultrasonography of the eye in this patient is more consistent with cancer than with infection or an adverse 
reaction to cancer treatment.
Next Steps
Given the range of possible diagnoses, each with a very different corresponding treatment, the next step 
in determining the diagnosis in this patient is a biopsy. In most patients with retinitis, the diagnostic 
approach begins with a vitrectomy (vitreous biopsy), which involves less risk than a retinal or chorioretinal 
biopsy. A vitrectomy provides only cytologic information but, in many cases, leads to a definitive 
diagnosis. 





Pathological Diagnosis
Rednal metastasis of small-cell lung cancer.
Discussion of Management
The padent was referred to the ocular oncology service for further evaluadon and treatment. On 
examinadon of the leg eye, there was no light percepdon, and the intraocular pressure was 28 mm 
Hg. The anterior chamber contained clinically significant cells that were suggesdve of a 
disseminated intraocular tumor. The gradual decline in the padent’s vision to no light percepdon 
suggested the possibility of opdc-nerve infiltradon of the tumor.
The padent and his family were informed of the poor visual prognosis. The possible management 
opdons were discussed, including observadon, systemic chemotherapy, local radiadon therapy, and 
enucleadon. The padent opted for palliadve ocular radiadon therapy, with the goal of comfort and 
globe salvage. He was referred to the radiadon oncology service, and generalized irradiadon of the 
leg globe was recommended to increase the likelihood of local disease control.
The pa)ent was scheduled for follow-up in the ocular oncology clinic 6 weeks later. 
However, he returned to his home country during this )me and later died from 
complica)ons of progressive small-cell lung cancer.
Final Diagnosis
Re)nal metastasis of small-cell lung cancer.



Mitapivat (Handelsname: Pyrukynd) ist ein First-in-class-
Arzneistoff zur Behandlung bestimmter Formen von 
seltener genetisch bedingter Blutarmut (hämolytische 
Anämie). Es ist der erste zugelassene Aktivator der 
Pyruvatkinase. 

🧬 Wirkmechanismus

Rote Blutkörperchen (Erythrozyten) besitzen keine 
Mitochondrien und sind zur Energiegewinnung rein auf 
die anaerobe Glykolyse angewiesen. Ein zentrales Enzym 
in diesem Prozess ist die Pyruvatkinase (PK).
Mitapivat bindet allosterisch an das Enzym und aktiviert 
die Pyruvatkinase. Dadurch steigt die Produktion von 
Adenosintriphosphat (ATP) in den Zellen. Die 
verbesserte Energieversorgung stabilisiert die 
Zellmembran der roten Blutkörperchen, verlängert ihre 
Lebensdauer und senkt die Rate des vorzeitigen 
Blutzerfalls (Hämolyse).

Mitapivat binds to the enzyme and stabilizes the active 
tetrameric conformation, shifting the equilibrium away from 
the inactive states. Because of this, it is effective against both 
normal (wild-type) and many mutant forms of the enzyme.



Mitapivat 
works in 
Thalassemia; 
does it work in 
sickle cell 
disease?

Add this to 
hydroxyurea 
and save lots 
of “gene 
therapy“









Ein Angioödem (auch bekannt als Quincke-Ödem) ist eine plötzliche, tief sitzende 
Schwellung der Unterhaut (Subkutis) oder der Schleimhäute. Sie entsteht durch eine 
kurzfristig erhöhte Durchlässigkeit der Blutgefäße, wodurch Flüssigkeit ins Gewebe austritt. 
Besonders häufig betroffen sind das Gesicht (Lippen, Augenlider), die Zunge, der Rachen 
sowie die Extremitäten oder der Magen-Darm-Trakt.
Histamin-vermittelt (Mastzell-vermittelt):

Merkmale: Tritt meist sehr schnell (Minuten bis Stunden) auf und geht fast immer mit 
Juckreiz und Quaddeln (Nesselsucht/Urtikaria) einher.
Auslöser: Allergische Reaktionen (z. B. auf Nahrungsmittel, Insektenstiche, 
Medikamente) oder Infekte und Stress.
Therapie: Reagiert gut auf klassische Notfallmedikamente wie Antihistaminika, 
Kortison und bei schweren Verläufen Adrenalin. 

Bradykinin-vermittelt:
Merkmale: Die Schwellungen entwickeln sich oft langsamer (über Stunden) und 
halten tagelang an. Es gibt hierbei keinen Juckreiz und keine Quaddeln.
Auslöser:

Häufig als Nebenwirkung von Blutdrucksenkern wie ACE-Hemmern oder 
Sartanen.
Als seltene, genetisch bedingte Erkrankung: das Hereditäre Angioödem (HAE), 
bei dem ein Mangel des Proteins C1-Inhibitor vorliegt.

Therapie: Herkömmliche Allergiemedikamente wie Kortison oder Antihistaminika sind 
hier wirkungslos. Behandelt wird stattdessen mit spezifischen Medikamenten (z. B. 
C1-Inhibitor-Konzentraten oder dem Wirkstoff Icatibant)



HAE wird meist autosomal-dominant vererbt (50 % 
Weitergabewahrscheinlichkeit an Nachkommen), wobei rund 20 % 
der Fälle auf spontane Neumutationen zurückgehen. Ursächlich ist 
meist ein Fehler im SERPING1-Gen auf Chromosom 11, welcher zu 
einem Mangel oder einer Fehlfunktion des C1-Esterase-Inhibitors 
(C1-INH) führt.

Durch diesen Mangel fehlt dem Komplement- und Kontaktsystem ein 
wichtiger Bremsmechanismus. In der Folge kommt es zu einer 
unkontrollierten Überproduktion des Gewebehormons Bradykinin, 
welches die Blutgefäße erweitert, sie durchlässig macht und so 
Flüssigkeit ins Gewebe austreten lässt.

Formen der Erkrankung

• HAE Typ I (ca. 85 %): Die Konzentration des C1-Inhibitors im Blut 
ist deutlich erniedrigt.

• HAE Typ II (ca. 15 %): Die Konzentration ist normal oder erhöht, 
aber das Protein ist funktionsunfähig.

• HAE Typ III (sehr selten): Normale C1-INH-Werte; oft liegen 
Mutationen in anderen Genen (z. B. Faktor XII) vor. Betrifft fast 
ausschließlich Frauen und wird stark durch Östrogene beeinflusst



Bradykinin entsteht im Blutplasma und im Gewebe durch die 
enzymatische Abspaltung aus einem Vorläuferprotein, dem 
hochmolekularen Kininogen (HMWK). Dieser Prozess wird durch das 
Enzym Kallikrein katalysiert. Der Abbau im Körper erfolgt primär durch 
das Angiotensin-Converting-Enzyme (ACE) sowie andere Kininasen. 

Hauptwirkungen im Organismus

Bradykinin entfaltet seine Wirkung über die Bindung an spezifische G-
Protein-gekoppelte Rezeptoren (hauptsächlich B1 und B2) auf 
Zelloberflächen:

• Gefäßerweiterung (Vasodilation): Es entspannt die glatte 
Muskulatur der Blutgefäße, was zu einer deutlichen Senkung des 
Blutdrucks führt.

• Erhöhte Gefäßdurchlässigkeit (Permeabilität): Die Wände kleiner 
Blutgefäße werden durchlässiger, wodurch Flüssigkeit in das 
umliegende Gewebe austreten kann (Schwellung/Ödem). 

• Schmerzauslösung: Bradykinin reizt direkt die freien Nervenenden 
(Nozizeptoren) und steigert die Schmerzempfindlichkeit an 
verletzten oder entzündeten Stellen

Degradiert 
durch ACE

Icakbant
Deucrickbant



Blocking B2 
receptor is cheaper 
than gene therapy.

A „pill-in-pocket“ 
cross-over trial









Künstliche Intelligenz (KI) verändert den Alltag in Arzt- und Psychotherapeutspraxen 
spürbar, indem sie administrative Aufgaben reduziert und medizinische Prozesse 
unterstützt. Die rechtliche Verantwortung bleibt dabei immer beim behandelnden 
Personal.

Wichtige Einsatzbereiche im Praxisalltag

• Dokumentation und Gesprächsaufzeichnung: KI-gestützte Sprachdiktierprogramme 
und Ambient-Listening-Tools (wie Sprachassistenten oder Smartphone-Lösungen) 
zeichnen Arzt-Patienten-Gespräche auf und erstellen daraus strukturierte 
medizinische Notizen. Das spart Ärzten täglich wertvolle Verwaltungszeit.

• Termin- und Anfragenmanagement: Spezialisierte medizinische KI-Chatbots und E-
Mail-Assistenten übernehmen wiederkehrende Routineanfragen wie Rezeptwünsche 
oder Terminvereinbarungen unter Einhaltung des Datenschutzes.

• Diagnostische Unterstützung: Software unterstützt bei der Erstauswertung von 
Daten (z. B. Ruhe- und Langzeit-EKGs) oder liefert evidenzbasierte Vorschläge zur 
Differentialdiagnostik bei unklaren Symptomen.

• Patientenmonitoring & Therapie: Bei chronischen Erkrankungen helfen vernetzte 
Systeme (wie intelligente Insulinpumpen oder Fernüberwachung) dabei, 
Patientendaten kontinuierlich auszuwerten.



Talking to a 
machine 
(AMIE) 
instead of a 
PCP













Digital determinants of health (DDoH)
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Ein Gluconat (englisch: gluconate) ist das Salz oder der Ester der Gluconsäure. In der Medizin, der 
Pharmakologie und der Lebensmittelindustrie spielen verschiedene Gluconate eine essenzielle Rolle, 
da sie hervorragend vom Körper aufgenommen werden können (hohe Bioverfügbarkeit).

• Calciumgluconat: Wird bei schwerem Calciummangel 
(Hypokalzämie) sowie als Notfallmedikament bei einer 
Magnesiumvergiftung oder einer lebensbedrohlichen Hyperkaliämie 
(zu viel Kalium im Blut) intravenös verabreicht. Zudem dient es als 
Antidot bei Verätzungen durch Flusssäure.

• Zinkgluconat: Eine weit verbreitete Verbindung in 
Nahrungsergänzungsmitteln zur Behandlung oder Vorbeugung eines 
Zinkmangels und zur Unterstützung des Immunsystems.

• Eisen(II)-gluconat: Wird häufig in Form von Tabletten oder Tropfen 
zur Behandlung von Eisenmangelanämie (Blutarmut) eingesetzt, da 
es magenschonender ist als einige andere Eisensalze.

• Kaliumgluconat: Dient dem Ausgleich eines Kaliummangels 
(Hypokaliämie), welcher Muskel- und Herzbeschwerden 
verursachen kann.

• Natriumgluconat: Findet in der Industrie Verwendung als 
hervorragender Chelator (Komplexbildner), Lebensmittelzusatzstoff 
oder zur Stabilisierung in Kosmetika.

Carboxyl Gruppe
(anstaH Aldehyd)



Die bahnbrechende Neuentwicklung (2026): Das elektrochemische ECHO-Implantat

Aktuell versteht man unter dem ECHO-CGM-System (ECHO steht für Electrocatalytic Closed-Loop Health 
Optimization) einen revolutionären, medikamentenfreien Forschungsansatz zur Behandlung von Typ-2-
Diabetes und Adipositas („Diabesity“). Entwickelt wurde dieses System maßgeblich von Forschenden der 
ETH Zürich.

• Funktionsweise: Es handelt sich um ein kleines, subkutanes Implantat (etwa von der Größe eines 
USB-Sticks). Wenn es drahtlos mit Strom versorgt wird, nutzt es einen edelmetallbasierten 
Elektrokatalysator (Gold-Platin-Nanocluster), um überschüssigen Blutzucker direkt im Körper 
elektrochemisch in Gluconat umzuwandeln. Das Gluconat wird anschließend einfach über die Nieren 
ausgeschieden.

• Das Closed-Loop-System (ECHO-CGM): Gesteuert wird das Implantat über die direkte Kopplung mit 
einem kommerziellen Continuous Glucose Monitor (CGM). Steigt der Gewebezucker, den der CGM-
Sensor misst, schaltet sich das ECHO-Implantat automatisch ein und baut den Zucker eigenständig ab, 
ohne dass dafür Insulin oder andere Medikamente gespritzt werden müssen.

• Status: Das System wurde im Oktober 2026 erfolgreich im Labor und an Mäusen getestet und in der 
Fachzeitschrift Science publiziert. Klinische Studien am Menschen stehen noch aus.



INTRODUCTION: Type 2 diabetes and obesity frequently coexist 
(as “diabesity” and affect billions of people worldwide. Current 
treatments rely largely on drugs that lower blood glucose or 
body weight, but these therapies can produce side effects, 
require lifelong administration, and may lose effectiveness over 
time. A subcutaneous implant containing a solid electrocatalyst 
that directly removes excess glucose from the bloodstream at an 
electrically adjustable rate could provide a dose-controllable, 
drug-free therapeutic alternative.
RATIONALE: Electrocatalysts use electricity to accelerate 
chemical reactions. We developed an implantable device 
containing platinum (Pt)–decorated gold (Au) nanoclusters 
embedded in a porous graphite matrix. When wirelessly 
powered, the ECHO (electrocatalytic closed-loop health 
optimization) device selectively oxidized glucose into gluconate, 
a lower-energy metabolite that is readily cleared through the 
kidneys. Because electrical stimulation can be precisely 
controlled, the rate of glucose removal could also be precisely 
regulated. We designed the implant to restore glucose 
homeostasis, reshape energy metabolism, and enable 
autonomous closed-loop control when coupled to a commercial 
continuous glucose monitor.



Maity et al. developed a nonbiological graphite felt 
matrix with platinum-decorated gold nanoclusters as an 
electrocatalyst that promotes the selective 
electrochemical oxidation of glucose. Implanted 
electrodes are also sensitive to damage, which reduces 
their active lifetime. To preserve the electrode’s 
performance over several days and even weeks, Maity et 
al. encapsulated it in a protective three-layer structure 
composed of cellulose, alginate, and albumin. Because 
glucose oxidation occurs at the electrode’s surface, the 
oxidation rate scales with the electrode’s surface area, 
whereas the need to remove excess glucose from blood 
scales with the animal’s volume. Maity et al. used a 0.5-
cm2 electrode to control blood glucose concentrations in 
their mice studies. To ensure that the electrochemical 
stimulation was sufficiently harmless while conferring 
benefits, the intervention used low voltages (<1 V). This 
was sufficient to generate gluconate (a product of 
glucose oxidation), which is cleared by the kidneys, and 
to promote a shift from glucosebased to fat-based 
metabolism.

Oxidising D-glucose to gluconate (or gluconic 
acid) is a 2-electron oxidation that converts 
the aldehyde group (-CHO) at the C1 position 
into a carboxyl group (-COO⁻ or -COOH)

In this case a 0.5 
cm2 electrode



RESULTS: The electrocatalyst selectively converted 
glucose into gluconate under physiologically relevant 
conditions and retained its activity during prolonged 
operation. After implantation in mice with diabesity, 
wireless activation rapidly restored elevated blood 
glucose to the normal range, with repeated treatment 
maintaining glucose control for 6 weeks without 
detectable hypoglycemia.
Lowering glucose shifted whole-body metabolism toward 
the use of stored fat. Treated mice exhibited reduced 
circulating triglyceride concentrations and body weight, 
together with increased concentrations of free fatty 
acids and ketone bodies. The implanted device remained 
functional throughout the 6-week treatment period, and 
treatment produced no detectable adverse physiological, 
inflammatory, or behavioral effects.
Coupling the implant to a commercial continuous 
glucose monitor enabled autonomous closed-loop 
operation. The system activated the electrocatalyst only 
when glucose exceeded a predefined threshold, thereby 
maintaining glucose within a desired range.

Wireless electrocatalytic control of diabesity. 
The ECHO system combines continuous 
glucose monitoring with a wirelessly powered 
electrocatalytic implant that oxidizes excess 
glucose to gluconate for renal clearance. In 
mice with diabesity, autonomous closed-loop 
control restored glucose homeostasis, reduced 
body weight, and promoted fat utilization 
without glucoselowering drugs.



CONCLUSION: A wirelessly powered 
electrocatalyXc implant directly removed excess 
blood glucose while promoXng the use of stored 
fat, all without administering drugs. Coupling the 
implant to conXnuous glucose monitoring enabled 
autonomous closed-loop metabolic control and 
demonstrated the potenXal of electrocatalysis as a 
drug-free approach to managing diabetes and 
obesity.

Fig. 1. Closed-loop ECHO-CGM system for 
electrochemical management of diabesity. (A) 
Schematic of glucose regulation by the implanted ECHO 
system. Dietary glucose absorbed in the intestine enters 
the circulation and is monitored by a CGM. Under 
hyperglycemia, the subcutaneous ECHO implant 
catalyzes oxidation of glucose to gluconate, lowering 
circulating glucose. Reduced glucose availability 
promotes adipose lipolysis, converting triglycerides to 
glycerol and free fatty acids, which are further 
metabolized to ketone bodies and cleared via the 
kidneys. (B) Operating principle of the closed-loop 
ECHO-CGM system incorporating the GF_Au@Pt 
electrocatalyst. When glucose is elevated (20 mM; ECHO 
ON), CGM feedback activates wireless power transfer 
and drives electrocatalytic conversion of glucose to 
gluconate. Under normoglycemia (10 mM; ECHO OFF), 
the wireless controller deactivates stimulation to 
maintain homeostatic glucose levels. (C) Conceptual 
therapeutic outcome. Subject A (pretreatment) exhibits 
elevated glucose and triglycerides, whereas subject B 
(posttreatment) shows restored metabolic balance after 
ECHO-assisted therapy.



Fig. 6. Smartphone-enabled closed-loop control of glucose 
homeostasis using a commercial continuous glucose monitoring 
device integrated with the ECHO system. (A) Schematic representation 
of the smartphone-enabled wireless closed-loop CGM-ECHO 
integration to control glucose homeostasis in T2D mice. The 
commercial CGM continuously profiles glucose levels in real time and 
initiates wireless stimulation of the ECHO implant when glucose levels 
rise above a preset threshold concentration. [Panel created with 
BioRender.com. Maity, D. (2026) https://BioRender.com/0bj48wp] (B) 
Glucose homeostasis kinetics in response to different preset glucose 
threshold concentrations. (C) Impact of different ECHO stimulation 
times (0.5 cm2, 0.75 V, 10 mA) and glucose homeostasis kinetics in 
ECHO-implanted T2D mice. (D) Autonomous maintenance of glucose 
homeostasis of T2D mice controlled by the integrated closed-loop 
CGM-ECHO device during the licensed CGM lifespan of 12 days. (E to H) 
Impact of CGM-ECHO treatment on obesity. Concentrations of 
triglycerides (E), free fatty acids (F), acetoacetate (G), and β-
hydroxybutyrate (H). Animal groups included WT mice and T2D mice, 
both with CGM; WT mice and T2D mice equipped with the closed-loop 
CGM-ECHO system but not stimulated (Off); and T2D mice equipped 
with the closed-loop CGM-ECHO system and stimulated (On). Data are 
represented as mean ± SEM (n = 8 biological replicates). Statistical 
significance was assessed using two-way ANOVA with Dunnett’s 
multiple comparisons test.
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