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A 56-year-old woman was evaluated for 
abnormal liver imaging results. She reported 
2 months of fatigue and decades of 
intermittent epistaxis that had recently 
increased in frequency. Laboratory testing 
showed a hemoglobin level of 8.9 g per 
deciliter (reference range, 11.0 to 15.0) with 
normal liver function tests. Contrast-
enhanced abdominal computed tomography 
is shown. Which of the following is seen in 
the abdominal imaging?

Arterioportal shunting

Cirrhosis

Hepatic artery aneurysm

Hepatic hemangioma

Hepatic vein thrombosis

The CT showed an enlarged, tortuous hepatic artery with early 
opacification of the portal vein and hepatic veins during the arterial 
phase – findings suggestive of intrahepatic arterioportal and 
arteriovenous shunting. The patient met criteria for hereditary 
hemorrhagic telangiectasia on the basis of the findings of 
mucocutaneous telangiectasia at characteristic sites (conjunctiva, 
tongue, fingers), hepatic vascular malformations, and recurrent 
epistaxis. The diagnosis was confirmed with genetic testing.



Hereditary hemorrhagic telangiectasia (HHT), auch bekannt als 
Morbus Osler (oder Osler-Weber-Rendu-Syndrom), ist eine 
seltene, autosomal-dominant vererbte Gefäßerkrankung. Sie 
führt zu einer fehlerhaften Angiogenese (Gefäßneubildung), bei 
der sich Kapillargebiete nicht richtig ausbilden. Dadurch fließen 
arterielle Gefäße direkt in venöse Gefäße über. Diese fragilen 
Verbindungen neigen zu chronischen Blutungen und 
Fehlfunktionen.

Leitsymptome und Manifestationen

• Rezidivierendes Nasenbluten (Epistaxis): Tritt bei ca. 90–95 
% der Betroffenen auf, beginnt oft in der Kindheit und 
verstärkt sich im Laufe des Lebens.

• Mukokutane Teleangiektasien: Kleine, stecknadelkopfgroße 
rote bis violette Gefßerweiterungen an sichtbaren Stellen 
wie den Lippen, der Zunge, der Mundschleimhaut, dem 
Gesicht und den Fingerspitzen.

• Gastrointestinale Blutungen: Teleangiektasien im Magen-
Darm-Trakt können chronische, teils unbemerkt bleibende 
Blutungsverluste verursachen, die zu einer ausgeprägten 
Eisenmangelanämie führen

Two hit, somatic loss of heterozygosity 



Any difference here?!?



The preferred method of renal-replacement 
therapy for acute kidney injury in critically ill 
patients remains uncertain.
In this multicenter, open-label, noninferiority trial, 
we randomly assigned critically ill adults with 
acute kidney injury who had indications for renal-
replacement therapy to undergo intermittent 
hemodialysis or continuous renal-replacement 
therapy as the initial treatment. The primary 
outcome was a major adverse kidney event — 
defined as death, dependence on renal-
replacement therapy, or a serum creatinine 
concentration more than 25% above the baseline 
value — by day 90.



Acute kidney injury is associated with an increase in short-term mortality, prolonged 
hospital stays, and long-term sequelae, including chronic kidney disease. Renal-
replacement therapy is the cornerstone of management of acute kidney injury, but 
the question of which method is most appropriate is still debated. Intermittent 
hemodialysis and continuous renal-replacement therapy are the two principal 
methods used. Intermittent hemodialysis is generally delivered in 3- to 6-hour 
sessions, whereas continuous renal-replacement therapy is delivered continuously 
as dialysis, hemofiltration, or hemodiafiltration.
To provide contemporary evidence, we conducted the ICRAKI (Intermittent 
Hemodialysis versus Continuous Renal-Replacement Therapy for Severe Acute 
Kidney Injury) trial to compare intermittent hemodialysis with continuous renal-
replacement therapy as the initial treatment method in critically ill patients with 
acute kidney injury and guideline-recommended indications for renal-replacement 
therapy. We hypothesized that intermittent hemodialysis as the initial renal-
replacement therapy would be noninferior to continuous renal-replacement therapy 
with respect to major adverse kidney events by day 90.



Trial Patients
We enrolled adult patients (≥18 years of age) hospitalized in an ICU with acute kidney injury who had 
indications for renal-replacement therapy and were receiving, or had received, invasive mechanical 
ventilation, catecholamine infusion, or both for the same episode. To be included, patients had to have 
at least one recognized criterion for initiation of renal-replacement therapy. The numerical definitions 
provided for urgent metabolic indications were intended as general guidance rather than mandatory 
thresholds. Eligibility criteria, including the indications for renal-replacement therapy, were verified 
against source data during monitoring by the AP-HP. The main exclusion criteria were conditions that 
favored one method of renal-replacement therapy over the other (for example, brain injury or other 
causes of increased intracranial pressure and drug overdose or other conditions involving a dialyzable 
toxin). 
Interventions
In the intermittent group, renal-replacement therapy was provided exclusively with diffusion-based 
techniques. In the continuous group, continuous venovenous hemodialysis (with diffusion-based 
techniques), hemofiltration (with convection-based techniques), or hemodiafiltration (with diffusion-
based and convection-based techniques) was used at the discretion of the treating physician.
Outcomes
The primary outcome was a major adverse kidney event by day 90, defined as death from any cause, 
dependence on renal-replacement therapy, or a serum creatinine concentration at day 90 that was 
more than 25% above the baseline value.
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The assigned therapy was maintained for at least 4 consecutive days, unless kidney function 
recovered; after the fourth day, clinicians were free to switch to the other treatment method on 
the basis of usual clinical practice. The primary outcome was a composite of death, dependence 
on renal-replacement therapy, or a decline in kidney function from baseline (as indicated by a 
serum creatinine concentration more than 25% above the baseline value), assessed at day 90.



Primary and Secondary Outcomes.

Kaplan–Meier Curves of the Probability of Death from Randomization to Day 90.
Shown is the cumulative probability of death from randomization through day 90, 
as estimated with the Kaplan–Meier method. The risk of death was higher with 
intermittent hemodialysis than with continuous renal-replacement therapy 
(hazard ratio, 1.30; 95% confidence interval [CI], 1.04 to 1.63), as analyzed with a 
Cox proportional-hazards model adjusted for the stratification factors used for 
randomization (a cumulative fluid balance of ≥6 liters or <6 liters from admission 
to randomization and a catecholamine dose of >0.5 μg per kilogram of body 
weight per minute or ≤0.5 μg per kilogram per minute on the day of 
randomization).



Death by day 90 occurred in 63.1% of the patients in the intermittent 
group, as compared with 53.5% of those in the continuous group; 
Kaplan-Meier mortality estimates at day 90 were 63.3% and 53.6%, 
respectively 



Because of early 
termination, the trial 
was underpowered, 
which limits the 
interpretation of the 
primary outcome. 



Eine vasovagale Synkope ist eine harmlose, kurzzeitige Ohnmacht, 
die durch eine Fehlregulation des autonomen Nervensystems 
ausgelöst wird. Sie ist die mit Abstand häufigste Ursache für 
plötzlichen Bewusstseinsverlust und tritt besonders oft bei jüngeren 
Menschen auf.

Dabei führt eine Überstimulation des Nervus vagus (Kardioinhibition) 
bei gleichzeitiger Hemmung des sympathischen Nervensystems dazu, 
dass der Blutdruck massiv abfällt und sich der Puls verlangsamt. 
Dadurch versackt das Blut in den Beinen, das Gehirn wird kurzzeitig 
mit zu wenig Sauerstoff versorgt und man verliert das Bewusstsein.

Typische Auslöser

• Langes, unbewegliches Stehen (z. B. in der Schlange oder bei 
Hitze)

• Starke Emotionen, Angst, Schreck oder psychischer Stress

• Anblick von Blut oder medizinischen Nadeln

• Schmerzen oder plötzliche körperliche Überanstrengung

• Körperliche Reflexe wie starkes Pressen beim Toilettengang oder 
schnelles Aufstehen



Der BodyGuardian™ MINI von Boston Scientific ist 
ein kleiner, wasserdichter und kabelloser Echtzeit-
Herzmonitor für die ambulante 
Rhythmusüberwachung (Remote Cardiac 
Monitoring). Er wird auf der Brust getragen und 
zeichnet kontinuierlich jeden Herzschlag auf, um 
Herzrhythmusstörungen (wie Vorhofflimmern) bei 
Erwachsenen und Kindern zu erkennen.

Technische Kernkomponenten & Varianten

Das System ist hochgradig flexibel und kann je nach 
ärztlicher Verordnung als klassischer Langzeit-
Holter-Monitor, als Event-Rekorder (CEM) oder für 
die mobile kardiale Telemetrie (MCT) eingesetzt 
werden. Es gibt zwei Hauptausführungen des 
Sensors.

https://www.bostonscientific.com/us/en/healthcare-professionals/products/cardiac-monitors/bodyguardian-mini-remote-cardiac-monitors/fp90000213.html


In patients with syncope who present to the 
emergency department for evaluation, 
diagnosing an underlying cardiac arrhythmia 
remains difficult.
We conducted an open-label, randomized, 
controlled trial at 45 hospitals in the United 
Kingdom to assess the effects of 14-day cardiac 
monitoring on diagnosis, treatment, and 
outcomes among patients with syncope. Adults 
with syncope that remained unexplained after 
an evaluation in the emergency department 
were assigned in a 1:1 ratio to undergo 14-day 
ambulatory electrocardiographic (ECG) 
monitoring (the intervention group) or to receive 
the standard care provided for patients with 
unexplained syncope at each participating site 
(the standard-care group). The primary outcome 
was the mean number of patient-reported 
episodes of syncope at 1 year.



Syncope is a clinical problem that is commonly evaluated in the emergency 
department; it accounts for approximately 650,000 visits to the emergency 
department in the United Kingdom and approximately 1.2 million such visits in the 
United States annually. The three principal types of syncope are neurocardiogenic 
syncope (also called vasovagal syncope), syncope due to postural hypotension, and 
cardiac syncope due to structural heart disease or arrhythmia. 
In approximately 50% of the patients who present to the emergency department 
with syncope, no cause is identified after assessment. Although vasovagal and 
postural syncope are usually benign, clinically important pathologic conditions are 
identified in approximately 7% of patients with syncope within 1 month after an 
emergency department visit. The challenge is to differentiate benign syncope from 
potentially serious cardiac causes.
Evidence suggests that detection of an arrhythmia in a patient with unexplained 
syncope is most likely to occur when cardiac monitoring is initiated early, ideally at 
the index visit to the emergency department. To address the limitations of routine 
ECG monitoring, several ambulatory devices have been developed that provide 
continuous high-fidelity ECG recording during normal daily activities for up to 14 
days, with patient-triggered symptom markers for subsequent analysis.



Patients
Patients 16 years of age or older who presented to the emergency department or acute medical unit 
with syncope that remained unexplained after an initial assessment were invited to participate in the 
trial. Syncope was defined as a transient loss of consciousness with the inability to maintain postural 
tone, followed by immediate complete spontaneous recovery without medical intervention. Patients 
who were subsequently admitted to the hospital after evaluation could still participate in the trial if the 
cause of syncope remained unexplained. Those not admitted to the hospital were contacted after 
discharge and offered the option to participate, with informed consent obtained either in writing or 
orally during a telephone call. Randomization occurred within 72 hours after presentation to the 
emergency department.
Interventions
Patients assigned to the intervention group were fitted with a 14-day ambulatory heart monitor 
(BodyGuardian Mini, Boston Scientific) as soon as possible after randomization. The device recorded 
cardiac rhythm continuously. The patients in the intervention group were instructed to press a button 
on the heart monitor after recovery from any syncopal event.
Outcomes
The primary outcome was the number of patient-reported episodes of syncope at 1 year. Secondary 
outcomes included clinically significant cardiac arrhythmia (serious or symptomatic), death from any 
cause, symptomatic syncope, the number of episodes of syncope identified in the medical records and 
the recurrence of syncope. 



Hospitalization and Follow-up after the 
Index Visit to the Emergency Department.

Placement of an implantable cardioverter–
defibrillator, ablation, and discontinuation of 
medications that were thought to be 
contributing to arrhythmia all occurred in a 
higher percentage of patients in the 
intervention group than in the standard-care 
group, but individually, these results did not 
reach significance. Taken together, the data 
suggest that the diagnostic findings did lead 
to important changes in clinical management.



Primary and Secondary Outcomes.

At 1 year, a clinically 
important arrhythmia was 
identified in 22% of the 
patients in the intervention 
group and in 9% of those in 
the standard-care group 
(odds ratio, 2.95; 95% CI, 
2.28 to 3.81). This outcome, 
one of many secondary 
outcomes, appears to have 
been driven by the detection 
of ventricular tachycardia, 
both sustained and 
nonsustained, a finding that 
most clinicians would want 
to know about. 



Für den BodyGuardian™ MINI von Boston Scientific gibt es keinen 
festen, öffentlich zugänglichen Endverbraucherpreis, da es sich um 
ein verschreibungspflichtiges medizinisches Gerät handelt. Die Kosten 
für die Nutzung und die anschließende Auswertung werden in der 
Regel direkt über die Krankenkassen oder Kliniken abgerechnet. 

Für die Beschaffung im medizinischen Bereich oder auf dem 
Sekundärmarkt gelten folgende Orientierungswerte:

• Gerätepreis (Gebraucht-/Medizintechnikmarkt): Auf 
spezialisierten Plattformen für medizinische Geräte (wie DotMED) 
wird das System original für rund 244 USD gelistet und gebraucht 
für etwa 144 USD gehandelt. 

• Klinik- und Behördeneinkauf: Krankenhäuser, Großabnehmer 
oder Behörden beziehen die Monitore über spezielle 
Beschaffungsprogramme (wie das Boston Scientific Ordering-
Portal oder Rahmenverträge), bei denen individuelle Rabatte 
vereinbart werden.

• Zubehör (Pflaster/Elektroden): Die passenden Einweg-
Adhäsivstreifen (Strip/Bridge) für den Patientenwechsel kosten im 
freien Online-Handel (z. B. Ebay) je nach Packungsgröße zwischen 
10 USD und 60 USD.

https://www.cdx.bostonscientific.com/us/en/healthcare-professionals/cardiac-monitor/ordering-information.html
https://www.cdx.bostonscientific.com/us/en/healthcare-professionals/cardiac-monitor/ordering-information.html
https://www.cdx.bostonscientific.com/us/en/healthcare-professionals/cardiac-monitor/ordering-information.html


The most surprising 
finding may be the 
difference in 1-year 
mortality between the 
two groups: 1.5% in the 
intervention group and 
2.9% in the standard-
care group. Do monitors 
save lives? Probably not.

The ease of this device 
would encourage me to 
selectively order it. 



Interleukin-33 (IL-33) ist ein multifunktionales Zytokin aus der 
IL-1-Superfamilie, das im menschlichen Körper durch das IL33-
Gen auf Chromosom 9 kodiert wird. Es fungiert als sogenanntes 
Alarmin (Gefahrensignal), das das Immunsystem bei 
Gewebeschäden warnt, spielt aber auch eine direkte Rolle bei 
der Genregulation im Zellkern.

Duale Funktion & Wirkmechanismus
IL-33 besitzt eine charakteristische Doppelrolle im Organismus: 

Intrazellulär (im Zellkern): In ruhenden Zellen (vor allem in 
Epithel-, Endothel- und fibroblastischen Stromazellen) ist IL-33 
an das Chromatin gebunden und wirkt dort als 
Transkriptionsfaktor bzw. Repressor, der die Genaktivität 
reguliert. 

Extrazellulär (als Alarmin): Wird eine Zelle durch Verletzung, 
Infektion oder Nekrose beschädigt, wird IL-33 freigesetzt. Es 
bindet extrazellulär an seinen spezifischen Rezeptorkomplex 
bestehend aus ST2 (IL1RL1) und dem Corezeptor IL-1RAcP. Dies 
aktiviert Signalwege wie NF-κB und MAPK, die 
Entzündungsreaktionen einleiten.



Der biologische Mechanismus: Die zwei Gesichter von IL-33

Wenn die Lungenoberfläche (Epithel) durch Zigarettenrauch, 
Feinstaub oder Infektionen geschädigt wird, wird IL-33 
freigesetzt. Neueste wissenschaftliche Erkenntnisse zeigen, 
dass IL-33 in zwei verschiedenen Formen vorliegt, die die COPD 
auf unterschiedliche Weise verschlimmern: 

• Reduziertes IL-33: Diese Form bindet an den ST2-Rezeptor 
und kurbelt die klassische Entzündungsreaktion (Typ-2-
Inflammation) an. Dies aktiviert Immunzellen wie 
Eosinophile und Neutrophile, die das Lungengewebe 
chronisch schädigen.

• Oxidiertes IL-33: Durch den oxidativen Stress in der COPD-
Lunge (z.B. durch anhaltendes Rauchen) verändert sich das 
Protein. Es wirkt über einen unbeschriebenen, ST2-
unabhängigen Weg (RAGE/EGFR). Diese Form treibt die 
krankhafte Gewebeveränderung voran und führt zur 
Überproduktion von zähem Schleim sowie zur Bildung von 
gefährlichen Schleimpfropfen (Mucus Plugs).

Epithelial damage, repair and remodelling are 
critical features of chronic airway diseases 
including chronic obstructive pulmonary 
disease (COPD). Interleukin (IL)-33 released 
from damaged airway epithelia causes 
inflammation via its receptor, serum 
stimulation-2 (ST2). Oxidation of IL-33 to a non-
ST2-binding form (IL-33ox) is thought to limit 
its activity. We investigated whether IL-33ox 
has functional activities that are independent 
of ST2 in the airway epithelium.



Many patients with chronic obstructive pulmonary disease 
(COPD) have exacerbations despite receiving standard-of-care 
inhaled maintenance therapy. Dysregulated interleukin-33 
signaling is implicated in the pathogenesis of COPD. 
Tozorakimab is a monoclonal antibody that inhibits the activity 
of interleukin-33.
In two replicate phase 3 trials (OBERON and TITANIA), we 
enrolled adults with COPD who were current or former 
smokers and had a history of exacerbations in the previous year 
despite receiving stable standard-of-care inhaled maintenance 
therapy. There were no eligibility criteria related to blood 
eosinophil count. Patients were randomly assigned to receive 
add-on subcutaneous tozorakimab (300 mg) or placebo every 4 
weeks for 52 weeks. The primary end point was the annualized 
rate of moderate or severe exacerbations that occurred over a 
52-week period among former smokers, and the first key 
secondary end point was the annualized rate of moderate or 
severe exacerbations in the overall population. Safety was also 
assessed.



Chronic obstructive pulmonary disease (COPD) is a leading cause of death 
worldwide, and the prevalence is projected to reach approximately 600 
million by 2050. COPD exacerbations are clinically important events that are 
associated with accelerated decline in lung function, impaired health-related 
quality of life, and increased risks of further exacerbations, cardiopulmonary 
events, and death. Exacerbations impose a substantial health care burden, 
especially when they result in hospitalization or emergency department (ED) 
visits.
Tozorakimab is a high-affinity human anti–interleukin-33 monoclonal 
antibody that inhibits the activity of both the reduced form and the oxidized 
form of interleukin-33. LUNA was a phase 3 clinical trial program designed to 
evaluate the efficacy and safety of tozorakimab added to standard-of-care 
therapy in patients with COPD. The program comprised four trials: OBERON, 
TITANIA, PROSPERO, and MIRANDA. The dosing frequencies and treatment 
durations varied among these trials. Here, we report the results from 
OBERON and TITANIA.



Patients
Eligible patients were 40 years of age or older, had COPD diagnosed at least 12 
months before enrollment, and had received stable standard-of-care inhaled 
maintenance therapy (triple or dual therapy) for the previous 3 months. Patients 
had to have had at least two moderate or at least one severe COPD exacerbation (as 
defined below) in the previous 12 months, including at least one resulting in 
treatment with systemic glucocorticoids and at least one while receiving their most 
recent stable maintenance therapy.
Current or former smokers with a smoking history of at least 10 pack-years were 
eligible. 
End Points
The primary end point was the annualized rate of moderate or severe exacerbations 
that occurred over a 52-week period in the prespecified cohort of former smokers. 
Moderate exacerbations were defined as worsening COPD symptoms resulting in 
treatment with systemic glucocorticoids for at least 3 days or antibiotics or both, or 
an ED visit lasting less than 24 hours with intensive treatment. Severe exacerbations 
were defined as worsening COPD symptoms resulting in hospitalization for at least 
24 hours or death.



Adverse Events.

Die Triple-Therapie setzt sich aus folgenden Bausteinen zusammen: 

1. LAMA (Langwirksame Anticholinergika): Erweitern die Bronchien, indem sie die Verengung der Atemwegsmuskulatur blockieren (z. B. Glycopyrronium, Umeclidinium). 

2. LABA (Langwirksame Beta-2-Sympathomimetika): Erweitern die Bronchien aktiv durch Entspannung der Atemwegsmuskulatur (z. B. Formoterol, Vilanterol). 

3. ICS (Inhalative Kortikosteroide): Inhalatives Kortison, das chronische Entzündungen in den Atemwegen bekämpft (z. B. Beclometason, Budesonid, Fluticasonfuroat)











Ein Continuous Glucose Monitoring (CGM) – zu Deutsch: 
kontinuierliche Glucoseüberwachung – ist ein System, das rund 
um die Uhr den Zuckergehalt in der Gewebeflüssigkeit misst. Im 
Gegensatz zur klassischen Blutzuckermessung per Fingerstich 
liefert ein CGM ein lückenloses Bild des Glucosespiegels und zeigt 
Trends sowie Verläufe an.

Funktionsweise eines CGM-Systems

Ein CGM-System besteht aus drei wesentlichen Komponenten:

• Sensor: Ein winziger, flexibler Faden, der meist am Oberarm 
oder Bauch unter die Haut geschoben wird. Er misst den 
Zuckerwert in der Gewebeflüssigkeit (Interstitium).

• Transmitter (Sender): Ein flacher Clip, der auf dem Sensor 
sitzt. Er sendet die Messwerte drahtlos per Bluetooth.

• Empfänger: Ein eigenständiges Lesegerät oder (heute 
meistens) eine App auf dem Smartphone, die die Werte 
empfängt und grafisch darstellt.

70,60€
Einmalig
inkl. 19% MwSt. / zzgl. 5,95€ Versandkosten
Funktioniert etwa 15 Tage



Continuous glucose monitoring (CGM) has 
been shown to be beneficial in persons with 
type 1 diabetes and others with insulin-
treated type 2 diabetes, but its role in the 
treatment of persons with type 2 diabetes 
not being treated with insulin has needed 
further study.
In a 26-week trial conducted at 22 primary 
care practices in the United States, we 
randomly assigned adults with type 2 
diabetes who were not using insulin to either 
CGM or routine care (control). The primary 
outcome was the glycated hemoglobin level 
at 26 weeks. Key CGM-measured secondary 
outcomes were tested hierarchically to 
control the type I error rate.



In randomized trials, continuous glucose monitoring (CGM) has been shown to be 
beneficial for persons with type 1 diabetes or insulin-treated type 2 diabetes. 
However, data on the effectiveness of CGM for persons with type 2 diabetes not being 
treated with insulin have been limited, although the existing literature suggests 
benefit. The 2026 American Diabetes Association Standards of Care cites level A 
evidence (clear evidence from well-conducted, generalizable, randomized, controlled 
trials) to recommend the use of CGM by persons with diabetes receiving insulin 
therapy but cites only level C evidence (supportive evidence from poorly controlled or 
uncontrolled studies) for the treatment of persons with non–insulin-treated diabetes. 
We conducted a multicenter, randomized, controlled trial (CONNECT) to evaluate the 
efficacy and safety of CGM in adults with non–insulin-treated type 2 diabetes. To 
maximize the generalizability of the results, only patients receiving diabetes care in 
primary care practices were included in the trial.



Trial Design and Participants
Trial participants were adults (≥18 years of age) who had had type 2 diabetes for at 
least 6 months (on the basis of clinical assessment) and were being treated in a 
primary care setting, with a locally measured glycated hemoglobin level at screening 
of at least 7.5%, no use of real-time CGM within the preceding 6 months, no use of 
insulin within the preceding 12 months, and stability of noninsulin glucose-lowering 
medications or weight-reduction medications for the previous month.
After completing a minimum 10-day blinded CGM run-in period to obtain baseline 
glucose data, participants were randomly assigned in a 1:1 ratio to either the CGM 
group or the routine-care group. Randomization was stratified according to clinical 
site and whether a GLP-1 receptor agonist was used (with or without a GLP-1–
glucose-dependent insulinotropic polypeptide [GIP] dual agonist).
Outcomes
The primary efficacy outcome was the glycated hemoglobin level at 26 weeks. Key 
secondary outcomes, which were assessed in a hierarchical testing procedure to 
control the overall type I error, included the following glucose metrics as measured 
with CGM and were tested for superiority unless otherwise stated.



Primary and Secondary Hierarchical Efficacy Outcomes.

Safety Outcomes 









Summary
The rapid worldwide spread of antimicrobial resistance among gram-negative bacteria is 
driven by a complex interplay of human, environmental, and health care–associated 
factors and accelerated by mobile genetic elements that facilitate the dissemination of 
resistance genes. Resistance in gram-negative bacteria arises primarily through reduced 
drug entry, active drug efflux, modification of antibiotic targets, and enzymatic drug 
inactivation, most notably through β-lactamase production. Clinically important resistant 
pathogens include extended-spectrum β-lactamase–producing Enterobacterales, 
carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with difficult-to-treat 
resistance, and carbapenem-resistant Acinetobacter baumannii. Limited access to 
effective antibiotics and the continued emergence of resistance to available agents pose 
substantial challenges to the management of these infections. Appropriate management 
requires timely and accurate diagnostics, targeted use of newer β-lactam agents, 
effective source control, and judicious selection of treatment durations.







Common Mechanisms of Antimicrobial Resistance to Antibiotics 
Frequently Used for the Treatment of Gram-Negative Infections.



Preferred and Alternative Antibiotic Agents for the Treatment 
of Gram-Negative Antimicrobial-Resistant Infections.





Conclusions
The rise of gram-negative antimicrobial resistance threatens to 
erode the foundations of modern medicine, yet its trajectory is not 
predetermined. Recent innovations in diagnostics and therapeutics 
show that scientific solutions exist; what remains is constructing 
governance, financing, and research networks capable of deploying 
them where they are most needed. Because antimicrobial 
resistance is inherently global, its solutions must be collective — 
treating antibiotics as shared public goods and aligning incentives 
with stewardship and access. The salient question is whether the 
international community can act with sufficient urgency; if so, 
resistance may be contained well enough to preserve the gains of 
modern medicine.





Stage 4-5 Renal failure



Anemia and  severe hypercalcemia
(twice normal value) 



Two practice cases



Denosumab ist ein biotechnologisch 
hergestellter, humaner monoklonaler Antikörper 
(IgG2). Er wirkt als Inhibitor des Proteins RANK-
Ligand (RANKL). Durch die Bindung an RANKL 
verhindert er die Reifung, Aktivität und das 
Überleben von Osteoklasten (Knochen 
abbauenden Zellen), wodurch der Knochenabbau 
gehemmt und die Knochendichte gestärkt wird.

Hypercalcemia of malignancy (HCM) in lymphoma is 
commonly treated with intravenous bisphosphonates 
such as zoledronic acid (Zometa), alongside aggressive 
fluid resuscitation.

Could 
not find 
it!







Prone Lagerung (Bauchlage) bei mechanischer Beatmung ist 
eine hochwirksame, evidenzbasierte Therapiemaßnahme, die 
vor allem bei Patientinnen und Patienten mit schwerem 
akutem Atemnotsyndrom (ARDS) eingesetzt wird. Durch das 
Wenden des Patienten von der Rücken- in die Bauchlage wird 
die Sauerstoffversorgung des Blutes signifikant verbessert und 
die Sterblichkeit nachweislich gesenkt.

In Rückenlage komprimieren das Eigengewicht des Herzens, das Mediastinum und die Bauchorgane die hinten 
liegenden (dorsalen) Lungenabschnitte. Die Bauchlage kehrt diese Effekte um: 

• Optimierung des V/Q-Verhältnisses: Die Belüftung (Ventilation) wird in den gut durchbluteten (perfundierten) 
dorsalen Lungenbereichen homogenisiert. Dies senkt den intrapulmonalen Shunt (Blutfluss durch nicht belüftete 
Alveolen).

• Rekrutierung von Alveolen: Kollabierte Lungenbläschen (Atelektasen) in den hinteren Abschnitten werden wieder 
eröffnet.

• Lungenprotektion: Der Beatmungsdruck verteilt sich gleichmäßiger über das gesamte Lungengewebe. Das 
verringert mechanischen Stress sowie beatmungsinduzierte Lungenschäden (VILI).

• Entlastung des Herzens: Das Herz verlagert sich nach vorne in Richtung Brustbein, wodurch der Druck auf den 
linken Lungenflügel nachlässt und die Nachlast der rechten Herzkammer (Vorderwand) optimiert wird.



High-Frequency Oscillatory Ventilation (HFOV) ist eine 
lungenprotektive Form der künstlichen Beatmung, bei der 
extrem kleine Atemzugvolumina mit sehr hohen 
Atemfrequenzen verabreicht werden. Im Gegensatz zur 
konventionellen mechanischen Beatmung liegt das 
Atemzugvolumen (Tidalvolumen) bei der HFOV oft unterhalb 
des anatomischen Totraums (ca. 1–3 ml/kg Körpergewicht). Sie 
wird vor allem in der Neonatologie sowie als "Rescue"-Therapie 
bei schwerem Lungenversagen eingesetzt.

Das Kernprinzip der HFOV basiert auf der Entkopplung von Oxygenierung und Ventilation (CO₂-Elimination): 

• Oxygenierung: Ein konstanter Mitteldruck (Mean Airway Pressure, MAP) hält die Lungenbläschen (Alveolen) 
kontinuierlich offen. Dies verhindert das schädliche Kollabieren und Wiedereröffnen der Lungenstruktur 
(Atelektrauma). 

• Ventilation: Ein oszillierender Kolben oder eine Membran erzeugt sinusförmige Druckwellen mit Frequenzen von 3 
bis 15 Hertz (180 bis 900 Schwingungen pro Minute). Sowohl die Einatmung als auch die Ausatmung erfolgen 
hierbei aktiv.
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Operative Therapien (bei organischen Ursachen oder wenn 
Medikamente nicht helfen)

• Entfernung von Myomen oder Polypen: Falls gutartige 
Wucherungen die Blutung auslösen, können diese minimal-
invasiv (z. B. per Hysteroskopie) entfernt werden.

• Endometriumablation (Schleimhautverödung): Bei 
abgeschlossenem Kinderwunsch wird die 
Gebärmutterschleimhaut verödet (z. B. durch Hitze oder die 
Goldnetz-Methode), was die Blutung meist stark stoppt 
oder dauerhaft verringert.

• Hysterektomie (Gebärmutterentfernung): Die radikalste 
und endgültige Lösung, die bei sehr hohem Leidensdruck 
und abgeschlossener Familienplanung in Betracht gezogen 
wird

Sehr starke Regelblutungen (medizinisch Hypermenorrhö oder 
verlängerte Blutung als Menorrhagie) können sehr gut 
behandelt werden. Die Auswahl der Therapie richtet sich nach 
den Ursachen, dem Alter und ob noch ein Kinderwunsch 
besteht



Levonorgestrel ist eine der wirksamsten medikamentösen Optionen zur 
Behandlung einer Menorrhagie (übermäßig starke und lang anhaltende 
Regelblutung). Der Wirkstoff ist ein synthetisches Gestagen (Gelbkörperhormon). 
Es sorgt dafür, dass sich die Gebärmutterschleimhaut deutlich weniger stark 
aufbaut, wodurch der monatliche Blutverlust drastisch sinkt. 

Die Anwendung erfolgt in diesem Fall fast ausschließlich über eine Hormonspirale 
(Intrauterines Wirkstofffreisetzungssystem, IUS). 

Die Hormonspirale (LNG-IUS) als Goldstandard

Bei einer idiopathischen (ohne organische Ursache vorliegenden) Menorrhagie 
wird eine Hormonspirale mit Levonorgestrel eingesetzt.

• Wirksamkeit: Studien zeigen, dass der menstruelle Blutverlust bereits nach 3 
Monaten um über 90 % und nach 6 Monaten um mehr als 97 % abnehmen 
kann. Bei vielen Frauen führt die Anwendung langfristig zu einer Amenorrhoe 
(vollständiges Ausbleiben der Periode), was medizinisch unbedenklich ist.

• Wirkdauer: Die Spirale schützt je nach Präparat über mehrere Jahre vor einer 
Schwangerschaft, wobei der therapeutische Nutzen bei Menorrhagie 
ebenfalls langfristig angelegt ist.
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Mangelhafte DNA-Mismatch-Reparatur bei Darmkrebs (dMMR oder MSI-H 
Kolonkarzinom) bedeutet, dass den Tumorzellen ein wichtiges Enzymsystem 
zur Korrektur von Kopierfehlern in der DNA fehlt. Dies führt zu einer extrem 
hohen Anzahl von Mutationen (Hypermutation). Obwohl diese Krebsart 
dadurch aggressiv wachsen kann, macht genau diese Eigenschaft sie zu 
einem idealen Ziel für moderne Immuntherapien.

Dieses biologische Merkmal betrifft etwa 10–15 % aller Fälle von 
Dickdarmkrebs.

Normalerweise reparieren die Mismatch-Repair-Proteine (vor allem MLH1, 
MSH2, MSH6 und PMS2) Fehler, die bei der Zellteilung entstehen. Fällt 
dieses System aus (defizient = dMMR):

• Entstehen unzählige Genmutationen in sogenannten Mikrosatelliten 
(daher der Name Mikrosatelliteninstabilität-High / MSI-H).

• Bildet der Tumor veränderte, Fremdeiweiße (Neoantigene).

• Erkennt das Immunsystem den Tumor dadurch als „fremd“ und wandert 
massiv in das Tumorgewebe ein. Krebszellen blockieren diese 
Immunzellen jedoch – eine Blockade, die medizinisch gelöst werden 
kann.
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Die Metabolisch assoziierte Fettlebererkrankung (offiziell als 
MASLD für Metabolic dysfunction-associated steatotic liver 
disease bezeichnet, früher bekannt als NAFLD) ist eine 
chronische Erkrankung, bei der sich übermäßig viel Fett in den 
Leberzellen einlagert (Steatose > 5 %), gekoppelt mit 
mindestens einem metabolischen Risikofaktor wie Übergewicht 
oder Typ-2-Diabetes. Sie gilt als die häufigste chronische 
Lebererkrankung weltweit und betrifft fast ein Drittel der 
Weltbevölkerung.

Biomarker werden je nach Stadium der Erkrankung (Verfettung, 
Entzündung oder Vernarbung) in verschiedene Kategorien 
eingeteilt:
1. Steatose-Biomarker (Erkennung der Leberverfettung)
Diese Marker dienen dem Erstscreening, um festzustellen, ob 
überhaupt eine Fettleber vorliegt.
2. Steatohepatitis-Biomarker (Erkennung von Entzündung / 
MASH)
Wenn die reine Fettleber in eine entzündliche Form (MASH) 
übergeht, werden spezifische Marker im Blut messbar.
3. Fibrose-Biomarker (Erkennung von Vernarbung / Zirrhose)
Das Ausmaß der Fibrose (Vernarbung) bestimmt das Risiko für 
Folgeerkrankungen. Hierzu existiert eine klare Abstufung in der 
Diagnostik.



How MASH Is Actually Evaluated

Diagnosing and staging MASH typically requires a multi-step 
approach:

• Blood Tests: Checking liver enzymes (like ALT and AST) and 
calculating risk scores such as the FIB-4 index to assess the 
likelihood of liver scarring (fibrosis).

• Specialized Imaging: Using tools like FibroScan (vibration-
controlled transient elastography) to measure liver stiffness 
and fat content, or MRI-based scans.

• Liver Biopsy: Considered the gold standard and definitive 
way to diagnose MASH by directly examining a small liver 
tissue sample under a microscope for inflammation, 
ballooning, and fibrosis
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Als Manosphere (deutsch Mannosphäre) bezeichnet man ein 
loses, internetbasiertes Netzwerk aus Blogs, Foren und Social-
Media-Kanälen (u. a. TikTok, Instagram und YouTube), das sich 
um Themen wie Männlichkeit, Dating, Selbstoptimierung und 
Männerrechte dreht.



Xeno-canto (meaning "strange sound") is the world's 
largest crowdsourced, open-access online database of 
wildlife sounds, focusing primarily on birds, as well as 
bats, frogs, grasshoppers (orthoptera), and other land 
mammals.

Key Details

• Launch & Purpose: Launched on May 30, 2005, by Bob 
Planqué and Willem-Pier Vellinga, the platform aims to 
archive global wildlife recordings for researchers, 
birders, and the general public.

• Scale: It houses over 1.1 million recordings covering 
more than 13,000 species worldwide



Key Analytical Methods

• Dataset and Manual Annotation: The researchers pulled audio recordings from Xeno-canto and manually 
annotated them into a dataset of ~70,000 bird vocal units. They compared these against a separate 
repository of over 15,000 human speech and song units spanning 52 languages. 

• Acoustic and Structural Metrics: All frequency and duration values were log-transformed before 
normalization. The team evaluated specific patterns including:

• Frequency jumps: Pitch intervals between notes (such as small pitch changes due to physiological 
constraints).

• Local isochrony: Rhythmic regularity and predictable timing.

• Phrase-final elongation: Extending the duration of the final element or phrase in a sequence (often 
tied to breathing patterns).

• Alternation: Sequential ordering patterns of elements.

• Principal Component Analysis (PCA): They computed spectrotemporal modulations and measured the 
distance of each bird species in PCA space relative to the centroid of human speech and song.



Many features of bird and human vocalizations are 
comparable—but some analogies lack evidence



James et al. compared songs from 367 bird species— including vocal learners (oscines and 
hummingbirds) and nonlearners (suboscines and nightjars)—with speech and song from 52 
human languages. They analyzed the frequency, timing, duration, and loudness of these 
sound sequences, considering how closely related the species and languages are. Bird songs 
commonly contained small frequency changes between adjacent sounds, even spacing of 
the onsets of syllables within a song segment, and final sounds that were longer than those 
in the middle of a phrase. Frequency, duration, and loudness reversed direction less often in 
natural birdsong than in randomly reordered sound sequences. Because these patterns 
occur both in birds that are vocal learners and in nonlearners, their presence does not imply 
that the sounds were learned through imitation. James et al. found that the variation in the 
duration of individual sounds according to their position within a phrase resembled human 
song more than speech, whereas the combined variation of sounds across time and sound 
frequency was a feature that more closely resembled speech. These findings show that 
birdsong cannot simply be placed on a continuum from speech to music.



Singing similarities
Analogies between bird songs 
and human speech and song can 
be established on the basis of 
biological mechanisms and 
transmission processes. Notably, 
vocal learning is not a 
determinant of shared vocal 
patterns. Extending these 
analogies requires evidence 
beyond similarities in sound.



Bird songs are often described as analogs to human speech and songs, but 
expansive comparisons are necessary to determine analogy and mechanistic 
substrates. By analyzing global corpora consisting of 367 bird species (>74,500 
vocal elements from ∼5900 songs) within two clades of vocal learners (oscines 
and hummingbirds) and related nonlearners (suboscines and nightjars) and 52 
human languages (>15,000 elements in >800 speech or song phrases), we 
revealed common patterns in bird songs that resemble prevalent patterns in 
human speech and song with variation in resemblance to speech or song. Vocal 
learning did not systematically affect acoustic patterning or similarity to human 
vocalizations. These data underscore the deep analogies between bird and human 
vocalizations and convergent motor mechanisms shaping communication.



Analysis of acoustic features in the songs of passerines 
and Strisores. (Left) Phylogenetic tree used for analysis. 
(Right) Example spectrograms (frequency on the y axis, 
time on the x axis, color and lightness as amplitude) of 
bird songs. (Top) A spectrogram of one song rendition of a 
fox sparrow (Passerella iliaca) with annotations depicting 
the acoustic features we measured and analyses we 
conducted. Pink arrows depict our analysis of frequency 
jumps comparing the dominant frequency at the end 
(final 8 ms) of a syllable to the frequency at the beginning 
(initial 8 ms) of the next syllable. Black dots on each 
syllable indicate the dominant frequency of that syllable, 
and white arrows illustrate our analysis of alternation of 
frequency. Rectangles below each syllable indicate the 
duration (length) and amplitude (color and lightness) of 
each syllable. For positional variation, we compared 
feature values from across the beginning, middle, and end 
syllables. For rhythm, we analyzed the dyadic interval 
ratio by computing the ratio of adjacent interonset 
intervals throughout songs (i.e., i1 and i2). Note that all 
annotations are approximate and used for illustrative 
purposes only.



Discussion
We have documented that acoustic patterns prevalent in human speech 
and song are also common across the songs of hundreds of bird species, 
extending beyond oscines and integrating across two clades of vocal 
learners and nonlearners. Overall, birds demonstrated small frequency 
jumps, local isochrony, and phrase-final elongation regardless of vocal 
learning and clade, strongly suggesting that these vocal patterns 
represent “universals” in bird song. Further, because there were no or 
inconsistent effects of vocal learning, these data support motor origins 
underlying common vocal structure across birds and humans and suggest 
that these patterns might be prevalent in diverse taxa that rely on similar 
mechanisms of vocal production as well as in other motor sequences, 
including those that accompany vocalizations.







The Kok-Joliot Model & The "Four-Flash" Clock

Joliot’s most celebrated achievement was elucidating how 
Photosystem II (PSII) splits water molecules to release oxygen. 
In his famous 1968 experiments, he exposed isolated 
chloroplasts to ultra-short, successive flashes of light and 
measured the precise oxygen output: 

• Period-Four Oscillation: He discovered that oxygen release 
was not continuous but oscillated in a strict period-of-four 
cycle. Maximum oxygen yields always occurred after the 
3rd flash, then the 7th, 11th, and so on.

• The S-State Mechanism: This discovery directly led to the 
formulation of the Kok-Joliot Model (developed alongside 
Bessel Kok). The model proved that the water-splitting 
complex acts like a biological battery, stepping through five 
distinct oxidation states (S₀ to S₄) by absorbing four 
successive photons of light before storing enough energy to 
execute the final chemical reaction that releases a molecule 
of O₂


















