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A 46-year-old man with chronic kidney disease 
presented with a 2-year history of painless 
shortening and rounding of the fingertips. Ten 
years earlier, he had received a diagnosis of 
chronic kidney disease due to obstructive 
nephropathy from nephrolithiasis. Since then, 
he had been intermittently lost to follow-up. On 
physical examination, all the fingertips were 
short, broad, and bulbous, with a 
pseudoclubbing appearance. The toes had 
similar but less severe changes. What do the 
findings on the exam and imaging represent?

Acro-osteolysis

Arthritis mutilans

Clubbing (Trommelschlägelfinger)

Hypertrophic osteoarthropathy

Sclerodactyly

Radiographs of the hands showed resorption of the 
terminal tufts of all the phalanges, a finding 
consistent with acro-osteolysis. Acro-osteolysis is 
associated with several conditions, including 
systemic sclerosis, Raynaud’s phenomenon, 
exposure to vinyl chloride, and thermal injury. In this 
case, renal osteodystrophy and tertiary 
hyperparathyroidism in the context of end-stage 
kidney disease were identified as the underlying 
causes.



Als Akroosteolyse bezeichnet man den krankhaften Abbau und 
Schwund von Knochengewebe an den Endgliedern der Finger 
und Zehen. Sie ist kein eigenständiges Krankheitsbild, sondern 
ein Symptom, das bei verschiedenen rheumatischen, 
genetischen oder durch Umwelteinflüsse ausgelösten 
Grunderkrankungen im Körper auftritt. Häufige Ursachen:

• Kollagenosen: Besonders die systemische Sklerodermie und 
das Raynaud-Syndrom führen durch 
Durchblutungsstörungen oft zu diesem Knochenschwund.

• Endokrine Störungen: Ein Hyperparathyreoidismus 
(Überfunktion der Nebenschilddrüse) stört den 
Calciumhaushalt.

• Äußere Einwirkungen: Schwere Verbrennungen, 
Erfrierungen oder Verletzungen der Finger und Zehen.

• Gifttstoffe: Längerer Kontakt mit Vinylchlorid (früher oft bei 
der Arbeit in der Plastikindustrie).

• Genetische Syndrome: Seltene erbliche Erkrankungen wie 
das Hajdu-Cheney-Syndrom.



Helfen Schleimlöser auf ITS?



Carbocystein (auch Carbocistein) ist ein 
schleimlösender Arzneistoff aus der Gruppe der 
Mukolytika, der bei Atemwegserkrankungen mit 
zähem Schleim wie Bronchitis oder COPD 
eingesetzt wird, um den abhusbaren Schleim zu 
verflüssigen. Wirkung und Anwendung:

• Schleimlösung: Macht zähes Bronchialsekret 
dünnflüssiger.

• Einsatzgebiete: Akuter Husten, Bronchitis und 
chronische Atemwegserkrankungen (COPD).

• Eigenschaften: Wirkt neben der Verflüssigung 
auch entzündungshemmend und antioxidativ.

Stimmt das alles?

Der Wirkstoff hemmt die sogenannten Becherzellen in der Bronchialschleimhaut. Dadurch 
verändert sich die Zusammensetzung des Sekrets: Der Körper produziert weniger von dem 
zähen, dicken Schleim und stattdessen mehr dünnflüssige Flüssigkeit. Durch diese veränderte 
Konsistenz kann der Schleim leichter durch die Flimmerhärchen abtransportiert und abgehustet 
werden.

https://de.wikipedia.org/wiki/Carbocystein


Mucoactive agents are widely used in patients 
with acute respiratory failure despite limited 
evidence of their effectiveness or safety. We 
conducted a multicenter, open-label, randomized 
trial with a 2-by-2 factorial design that involved 
critically ill, mechanically ventilated participants 
16 years of age or older with acute respiratory 
failure and difficult-to-clear secretions. All 
participants received usual care along with 
carbocisteine (750 mg three times daily enterally), 
6% or 7% nebulized hypertonic saline (HTS) (4 ml 
four times daily), both interventions, or usual care 
alone for up to 28 days. The primary outcome was 
duration of mechanical ventilation (from 
randomization to first successful unassisted 
breathing). The primary comparisons were 
between any carbocisteine and no carbocisteine 
and between any HTS and no HTS, with each 
comparison comprising two treatment groups.



Acute respiratory failure is the most common cause of patient admission to an 
intensive care unit (ICU). Invasive mechanical ventilation confers a predisposition to 
retained airway secretions secondary to disrupted mucociliary clearance and 
altered secretion properties (e.g., volume and rheologic properties). To address 
this, mucoactive agents are often used in patients with difficult-to-clear secretions. 
International data show that mucoactive agents have been used in more than 80% 
of ICUs and in approximately 20 to 30% of patients receiving invasive mechanical 
ventilation, with carbocisteine (a mucoregulator) and hypertonic saline (an 
expectorant) being the most commonly used mucoactive agent. A systematic 
review from 2020 concluded that the available evidence for use of mucoactive 
agents in patients with acute respiratory failure was limited. No data were available 
to support or refute the use of carbocisteine, and findings for hypertonic saline 
were inconsistent and of low quality. Therefore, we conducted a trial to evaluate 
the clinical effectiveness of carbocisteine and hypertonic saline in combination with 
usual care, as compared with usual care alone, in patients 16 years of age or older 
with acute respiratory failure.



Methods
Trial Design and Oversight
The MARCH (Mucoactives in Acute Respiratory Failure: Carbocisteine and Hypertonic Saline) trial 
was a phase 3, open-label, randomized trial with a 2-by-2 factorial design that involved critically ill 
participants with acute respiratory failure.
Participants
Eligible participants were 16 years of age or older, were receiving invasive mechanical ventilation 
for acute respiratory failure, and had difficult-to-clear secretions as determined according to 
clinician judgment. Key exclusion criteria were routine mucoactive use for preexisting chronic 
respiratory conditions, mucoactive treatment that had commenced more than 24 hours before 
trial enrollment, and known adverse reaction to either carbocisteine or hypertonic saline. 
 Interventions
All the participants received usual care and were also randomly assigned to receive carbocisteine 
alone (750 mg three times daily, administered enterally for up to 28 days), nebulized 6% or 7% 
hypertonic saline alone (4 ml four times daily for up to 28 days), a combination of carbocisteine 
and hypertonic saline, or usual care alone. 
Outcomes
The primary outcome was the duration of mechanical ventilation, which was defined as the time 
(in hours) from randomization to first successful unassisted breathing (with unassisted breathing 
being maintained for 48 hours) or death.



Primary and Secondary Outcomes.



Safety Outcomes.



50 years of „slime 
loosening“ all useless 
and harmfull



Der medizinische Fachbegriff „Wheezing“ bezeichnet ein 
pfeifendes, Giemen oder keuchendes Atemgeräusch bei Kindern, 
das meistens beim Ausatmen auftritt. Es entsteht, wenn die 
tieferen Atemwege (die Bronchien) verengt oder blockiert sind. 
Bei Kleinkindern und Babys ist dieses Symptom extrem häufig: 
Etwa 30 bis 40 Prozent aller Kinder erleben bis zu ihrem 6. 
Lebensjahr mindestens eine solche Episode. Da die Atemwege bei 
kleinen Kindern noch sehr eng sind, führen Schwellungen dort 
viel schneller zu Geräuschen. Mögliche Ursachen

• Virusinfektionen: Häufig ausgelöst durch einfache 
Erkältungsviren oder das RS-Virus (RSV). Man spricht dann 
von einem infektassoziierten Wheezing.

• Asthma bronchiale: Wheezing kann ein Vorläufer oder 
Symptom von frühkindlichem Asthma sein, besonders wenn 
es wiederholt und ohne Infekt auftritt. 

• Allergien: Überempfindlichkeiten (z.B. gegen Pollen oder 
Hausstaubmilben) können die Bronchien verengen.

• Verschluckte Fremdkörper: Wenn ein Kind plötzlich ohne 
vorherige Erkältung zu pfeifen beginnt, besteht immer die 
Gefahr, dass ein kleiner Gegenstand oder Essensteilchen in die 
Atemwege gelangt ist



Wheezing illnesses are a leading cause of hospitalization for preschool-age 
children and are frequently treated with antibiotics. Observational studies 
have shown more frequent isolation of three pathogenic bacteria 
(Streptococcus pneumoniae, Moraxella catarrhalis, and Haemophilus 
influenzae) from nasopharyngeal samples from children with recurrent 
episodes of wheezing than from those without such illnesses. In this 
multicenter trial, we randomly assigned patients 18 to 59 months of age who 
presented to an emergency department with a moderate-to-severe episode 
of wheezing to receive azithromycin once daily at a dose of 12 mg per 
kilogram of body weight or matching placebo for 5 days. The primary outcome 
was the sum of scores on the Asthma Flare-up Diary for Young Children 
(ADYC) over 5 days. Primary-outcome scores could range from 5 to 35, with 
higher scores indicating more severe wheezing-related symptoms. Efficacy 
was assessed separately in patients who tested positive for pathogenic 
bacteria (the positive cohort) and in those who tested negative (the negative 
cohort). Secondary outcomes were length of stay in the emergency 
department, length of hospital stay, and return emergency department visits 
or hospitalizations within 72 hours. Bacterial clearance and antimicrobial 
resistance were measured at follow-up visits 1 to 3 weeks after 
randomization.



Lower respiratory illnesses that present with wheezing are a major cause of 
respiratory distress and health care utilization in early life. Azithromycin has 
both antiinflammatory and antibacterial effects, and its potential role in 
treating wheezing illnesses in preschool-age children could be attributable 
to one or both of these properties. None of the studies described above 
assessed efficacy in association with nasopharyngeal bacterial colonization, 
which may help to elucidate the mechanism of action of azithromycin in the 
treatment of wheezing illnesses.
Given that up to one fourth of wheezing episodes among preschoolers are 
treated with antibiotics, we conducted the Azithromycin Therapy in 
Preschoolers with a Severe Wheezing Episode Diagnosed at the Emergency 
Department (AZ-SWED) trial to evaluate whether a 5-day course of 
azithromycin decreases the severity of illness in young children presenting 
to the emergency department with wheezing, with separate analyses 
according to the presence or absence of nasopharyngeal colonization with 
S. pneumoniae, M. catarrhalis, or H. influenzae.



Methods
Trial Design and Oversight
We conducted this randomized, placebo-controlled, clinical trial at eight pediatric emergency departments 
in the United States that are affiliated with the Pediatric Emergency Care Applied Research Network. 
Patients
The target population was children 18 to 59 months of age who presented to the emergency department 
with a moderate-to-severe episode of expiratory wheezing (as ascertained by emergency department care 
providers). Children were assessed according to the Pediatric Respiratory Assessment Measure (PRAM) by 
trained care providers (e.g., physicians, nurse practitioners, and nurses) as soon as possible after arrival in 
the emergency department, and assessments were periodically updated. PRAM scores range from 0 to 12, 
with higher scores indicating greater severity of the acute wheezing episode. Children were eligible for the 
trial if they had a PRAM score of 4 or higher, which indicates moderate-to-severe symptoms, at any time 
during the visit to the emergency department.
Randomization, Interventions, and Procedures
Patients were randomly assigned to receive one dose (12 mg per kilogram of body weight) of azithromycin 
or placebo orally each day for 5 days.
Outcome Measures
The primary outcome was the sum of scores on the Asthma Flare-up Diary for Young Children (ADYC) over 
the 5 days after randomization, as reported by caregivers. The ADYC is a previously validated Web-based 
measure with 17 questions, each of which is scored on a scale from 1 to 7.



Demographic and Clinical Characteristics of the Patients at Baseline.

No differences across the groups



Primary and Secondary Outcomes.

Distribution of Sums of Scores on the Asthma Flare-up Diary for Young 
Children (ADYC) and ADYC Scores According to Day.
Shown are the sums of scores on the ADYC (Panel A) and the mean daily 
scores (Panel B) in the positive and negative cohorts over the 5 days after 
randomization, as reported by caregivers. The ADYC comprises 17 questions, 
each of which is scored on a scale from 1 to 7, with higher scores indicating 
more severe wheezing-related symptoms. Daily ADYC scores were calculated 
as the average score per question, and the five daily scores were added to 
determine the total score (the primary outcome). The range of possible 
primary-outcome values was 5 to 35. In Panel A, the horizontal lines within 
the boxes indicate the medians; the circles within the boxes indicate the 
means; the bottom and top of the boxes indicate the 25th and 75th 
percentiles, respectively; and the 𝙸 bars indicate the lowest and highest 
values within 1.5 times the interquartile range. Individual data points above 
the bars indicate outliers beyond this threshold. In Panel B, 𝙸 bars indicate 
95% confidence intervals.





NSCLC and Mutations



Eine EGFR-Mutation beim nicht-kleinzelligen 
Lungenkarzinom (NSCLC) ist eine genetische 
Veränderung des Wachstumsfaktor-Rezeptors, die 
unkontrolliertes Tumorwachstum antreibt. Sie tritt 
bei etwa 10–15 % der Patienten in Deutschland 
auf, besonders häufig bei Nichtrauchern und 
Adenokarzinomen. Der Nachweis ermöglicht eine 
hochwirksame, maßgeschneiderte 
Tablettentherapie. 

Grundlagen und Häufigkeit

• Biologische Rolle: Der veränderte Rezeptor 
sendet ständige Wachstumssignale an die 
Krebszelle.

• Häufigste Typen: Rund 85–90 % der 
Mutationen sind Exon-19-Deletionen oder die 
Punktmutation L858R.

• Patientengruppe: Betroffen sind oft Personen 
ohne Raucherhistorie oder mit nur geringem 
Tabakkonsum

Eine EGFR-Exon-20-Insertionsmutation 
(EGFRex20ins) ist eine seltene, spezifische 
Untergruppe von Treibermutationen beim 
nicht-kleinzelligen Lungenkarzinom 
(NSCLC), die etwa 4 bis 10 % aller EGFR-
Mutationen ausmacht. Im Gegensatz zu 
klassischen EGFR-Mutationen sprechen 
diese Tumoren meist nicht auf 
herkömmliche Tyrosinkinase-Inhibitoren 
(TKIs) an.



Sunvozertinib received accelerated approval for use in 
later lines of therapy for patients with advanced non–
small-cell lung cancer (NSCLC) with epidermal growth 
factor receptor (EGFR) exon 20 insertion mutations. 
Data are needed on the efficacy and safety of 
sunvozertinib as a first-line treatment for NSCLC. In this 
phase 3, international trial, we randomly assigned, in a 
1:1 ratio, patients with advanced nonsquamous NSCLC 
with EGFR exon 20 insertions to receive sunvozertinib 
or chemotherapy (carboplatin–pemetrexed). The 
primary end point was progression-free survival as 
assessed by blinded independent central review. 
Crossover to the sunvozertinib group was allowed after 
disease progression was confirmed. Secondary end 
points included overall survival, investigator-assessed 
progression-free survival, objective response (complete 
or partial response), change in tumor size, and duration 
of response.



Epidermal growth factor receptor (EGFR) exon 20 insertion mutations occur in 2 to 3% 
of cases of non–small-cell lung cancer (NSCLC) and in up to 12% of cases of EGFR-
mutated NSCLC. EGFR exon 20 insertions are highly heterogeneous, with over 100 
subtypes, clustered in near-loop, far-loop, and helical regions. The insertional 
mutations at EGFR exon 20 induce a rigid conformation of the kinase-active site and 
form steric hindrance, an effect that results in a smaller drug-binding pocket and limits 
effective binding of conventional first- to third-generation EGFR tyrosine kinase 
inhibitors (TKIs).
Sunvozertinib is specifically designed to target EGFR exon 20 insertions, as well as 
sensitizing and uncommon mutations, and it has shown antitumor activity across a 
broad spectrum of EGFR exon 20 insertion subtypes to overcome the heterogeneous 
effects of these mutations.
We conducted the phase 3, international, randomized WU-KONG28 trial to evaluate 
the antitumor efficacy and safety of sunvozertinib as compared with platinum-based 
chemotherapy as first-line treatment in patients with advanced NSCLC with EGFR exon 
20 insertions. Here, we report the primary results of the trial.



Methods
Patients
Eligible patients were 18 years of age or older, had a diagnosis of histologically or cytologically confirmed 
nonsquamous NSCLC, and had received no previous systemic anticancer therapy (e.g., chemotherapy or EGFR-
TKIs) for locally advanced (stage IIIB or IIIC according to the eighth edition of the Cancer Staging Manual of the 
American Joint Committee on Cancer) or metastatic (stage IV) NSCLC with EGFR exon 20 insertions.
Trial Design and Treatment
Eligible patients were randomly assigned in a 1:1 ratio to receive sunvozertinib or chemotherapy in 3-week cycles, 
stratified according to brain metastasis status at baseline (yes or no).
In the sunvozertinib group, patients received treatment until disease progression or other discontinuation criteria 
were met as defined in the protocol. The dose of oral sunvozertinib was 300 mg once daily. In the chemotherapy 
group, patients received carboplatin–pemetrexed for up to 4 or 6 cycles, at the discretion of the investigator, 
followed by pemetrexed maintenance therapy until disease progression or other discontinuation criteria were 
met. Carboplatin was administered at a target area under the plasma concentration-time curve of 5, and 
pemetrexed at a dose of 500 mg per square meter of body-surface area, by intravenous infusion every 3 weeks, 
along with adequate supplementation with folic acid and vitamin B12.
End Points
The primary end point was progression-free survival, defined as the time from randomization until disease 
progression (as assessed by blinded independent central review according to Response Evaluation Criteria in Solid 
Tumors [RECIST], version 1.1) or death from any cause. The key secondary end point was overall survival, defined 
as the time from randomization until death from any cause. 



Key Efficacy End Points



Adversity



Best Response and Duration of Response.
Shown are waterfall plots of the best 
percentage change from baseline in tumor size 
as assessed by blinded independent central 
review among patients in the sunvozertinib 
group (Panel A) and among those in the 
chemotherapy group (Panel B). A total of 158 
patients with measurable target lesions 
(determined by blinded independent central 
review) were included in the sunvozertinib 
group, and 154 were included in the 
chemotherapy group. Also shown are Kaplan–
Meier estimates of duration of response as 
assessed by blinded independent central 
review (Panel C) in the efficacy population.





Ozempic-Faces: Abnehmspritze führt 
immer öfter zum Schönheitschirurgen 
statt in die Ernährungstherapie

Wie die Deutsche Gesellschaft für Ästhetisch-
Plastische Chirurgie (DGÄPC) berichtet, fragen 
immer mehr Patienten  
Straffungsoperationen nach. Der Grund: Eine 
häufige Folge des schnellen Gewichtsverlustes 
ist eine hängende Haut. Ein Problem, für dessen 
Behebung die plastische Chirurgie zuständig ist, 
die nun ganz enorm vom Abnehm-Hype 
profitiert. In einer Umfrage der DGÄPC gaben 
mehr als 30 % der Mitglieder an, dass sich 
vermehrt Patienten nach erfolgreichem 
Gewichtsverlust durch eine Abnehmspritze einer 
sogenannten „liftingchirurgischen Operation“ 
unterziehen. Der starke Gewichtsverlust 
wiederum führt dazu, dass sich gerade bei 
Menschen mit schwachem Bindegewebe 
überschüssiges Gewebe nicht von allein wieder 
zurückbildet.Vor Nach

https://www.dgaepc.de/mehr-straffungsoperationen-durch-die-abnehmspritze/
https://www.dgaepc.de/mehr-straffungsoperationen-durch-die-abnehmspritze/
https://www.dgaepc.de/mehr-straffungsoperationen-durch-die-abnehmspritze/
https://www.dgaepc.de/mehr-straffungsoperationen-durch-die-abnehmspritze/


Die Kombination aus GLP-1-Rezeptor- und 
Glukagonrezeptor-Agonisten (GLP-1/Glukagon-
Dualagonisten) zielt darauf ab, die Gewichtsabnahme und 
den Energieumsatz im Vergleich zu reinen GLP-1-Wirkstoffen 
deutlich zu verstärken

• GLP-1-Komponente: Dämpft den Appetit im Gehirn, fördert 
das Sättigungsgefühl und verzögert die Magenentleerung, 
was die Kalorienaufnahme senkt. Zudem stimuliert sie die 
Insulinausschüttung. 

• Glukagon-Komponente: Erhöht normalerweise den 
Blutzucker, steigert aber in pharmakologischer Dosis den 
Energieumsatz (Kalorienverbrennung), fördert die 
Fettverbrennung (Lipolyse) und den Abbau von Leberfett.

• Sollwert-Verschiebung: Glukagon treibt den 
Energieverbrauch nach oben, während GLP-1 den starken, 
kompensatorischen Hunger dämpft, der bei erhöhtem 
Kalorienverbrauch normalerweise auftreten würde.

• Blutzuckerkontrolle: Die blutzuckererhöhende Eigenschaft 
von Glukagon wird durch die blutzuckersenkende und 
insulinotrope Wirkung von GLP-1 ausgeglichen, wodurch das 
Risiko für eine Hyperglykämie minimiert wird.



Although medications with glucagon-like peptide-1 (GLP-1) 
receptor agonist activity have transformed the management of 
obesity and shown substantial cardiometabolic benefits, unmet 
needs remain. Survodutide, an investigational glucagon receptor–
GLP-1 receptor dual agonist, led to substantial weight reduction in 
a phase 2 trial involving adults with obesity without diabetes. In 
this phase 3, double-blind trial, we randomly assigned adults with 
a body-mass index (BMI; the weight in kilograms divided by the 
square of the height in meters) of 30 or higher, or 27 or higher with 
at least one obesity-related complication (excluding diabetes), in a 
1:1:1 ratio to receive once-weekly survodutide administered 
subcutaneously at a dose adjusted up to 3.6 mg or 6.0 mg or 
placebo, in addition to counseling for lifestyle modification. The 
two primary end points were the percent change in body weight 
and a reduction in body weight of at least 5% from baseline to 
week 76. The primary efficacy analysis was conducted according to 
the treatment-regimen estimand, which incorporates the effects of 
any early discontinuation of survodutide or placebo, the use of 
protocol-prohibited obesity medications, and a prolonged dose-
escalation period.



Obesity is a chronic neurometabolic disease characterized by excess overall or ectopic 
adipose tissue; it can lead to serious health complications, reduced quality of life, and an 
increased risk of death. Obesity affects approximately 1 billion adults worldwide, a fact that 
highlights a pressing need for more effective therapies.
Medications with glucagon-like peptide-1 (GLP-1) receptor agonist activity — particularly 
the GLP-1 receptor agonist semaglutide and the GLP-1 receptor–glucose-dependent 
insulinotropic polypeptide receptor dual agonist tirzepatide — are associated with 
substantial health gains. However, heterogeneity in responses with current medications 
suggests that compounds with complementary mechanisms that may expand treatment 
options for managing the disease, addressing metabolic dysfunction beyond weight loss, 
and ameliorating complications would be useful.
Oxyntomodulin, an endogenous incretin-related peptide hormone, stimulates the glucagon 
receptor and the GLP-1 receptor; agonism of both is hypothesized to confer additional 
benefits owing to the physiological effects of glucagon, a peptide hormone that reduces 
appetite and induces lipolysis, in addition to its glycemic effects.
Synthetic unimolecular peptide dual agonists of the glucagon and GLP-1 receptors with 
enhanced receptor activation capacity and extended half-lives have been developed, 
including survodutide and mazdutide (which was approved in 2025 in China).



Methods
Trial Design
We conducted this 76-week, phase 3, double-blind, randomized, placebo-controlled trial at 
116 clinical sites across 14 countries.
Participants
Eligible persons were at least 18 years of age, with a BMI of 30 or higher — or 27 or higher 
with at least one obesity-related complication (hypertension, dyslipidemia, obstructive sleep 
apnea, cardiovascular disease, or metabolic dysfunction–associated steatohepatitis [MASH]) 
— and at least one previous participant-reported unsuccessful dietary effort to lose weight. 
Randomization and Treatment
Participants were randomly assigned in a 1:1:1 ratio to receive survodutide at a dose 
adjusted up to 3.6 mg, survodutide at a dose adjusted up to 6.0 mg, or placebo, administered 
subcutaneously once weekly. 
End Points
The two primary end points were the percent change in body weight and a reduction in body 
weight of at least 5% from baseline to week 76, in accordance with Food and Drug 
Administration (FDA) and European Medicines Agency guidance for the development of 
obesity medications.



Endpoints
Patients



Adversity

Panel A shows the percent change in body 
weight from baseline to week 76, derived 
from an analysis-of-covariance model, for 
the treatment-regimen estimand, which 
incorporates the effects of any early 
discontinuation of survodutide or placebo, 
the use of protocol-prohibited obesity 
medications, and a prolonged dose-
escalation period. 



Effects of Survodutide on Body Weight.
Panel B shows the percent change in body weight 
according to the number of weeks since 
randomization, derived from an analysis with a 
mixed model for repeated measures, and the 
percentage of participants who had weight 
reduction of at least 5% from baseline to week 76, 
both for the efficacy estimand, which represents the 
hypothetical treatment effect if all the participants 
had adhered to the assigned trial regimen and had 
not received prohibited therapy for obesity and 
which incorporates the effects of any prolonged 
dose-escalation phase. 𝙸 bars in Panels A and B 
indicate 95% confidence intervals. The widths of the 
confidence intervals in Panel B have not been 
adjusted for multiplicity and should not be used for 
hypothesis testing. Panel C shows the percentages 
of participants who had weight reduction of at least 
5%, at least 10%, at least 15%, or at least 20% from 
baseline to week 76 for the treatment-regimen 
estimand.



Excellent weight loss 
with „the usual“ side 
effects 



Summary
Classic myeloproliferative neoplasms, including essential thrombocythemia, 
polycythemia vera, and primary myelofibrosis, are chronic, clonal hematopoietic 
stem-cell disorders. These disorders are driven by gain-of-function mutations in 
the genes Janus kinase 2 (JAK2), calreticulin (CALR), or the thrombopoietin 
receptor (MPL) that activate cytokine signaling. These mutations arise decades 
before clinical disease develops and confer a clonal advantage that is further 
shaped by comutations in epigenetic, splicing, or signaling genes. Inflammation 
enhances clonal dominance, favoring the development of myelofibrosis and 
thrombotic complications. Disease evolution may culminate in secondary acute 
myeloid leukemia, which has a poor prognosis. Current therapies primarily aim to 
control symptoms, thrombosis, and splenomegaly, but they have limited disease-
modifying effects, except for pegylated interferon alfa and JAK2 inhibitors in some 
patients. Emerging therapies that selectively target mutant CALR and JAK2 V617F 
using immunotherapy and selective inhibitors could be a breakthrough in the 
treatment of persons with myeloproliferative neoplasms, with the expectation of 
achieving durable disease modification and potentially clonal eradication.



Representation of the Main Structures and Functions of the Myeloproliferative Neoplasm 
Driver Mutations.
Panel A shows a schematic representation of Janus kinase 2 (JAK2) in its inactive state on the 
thrombopoietin receptor (MPL) and in the active conformation induced by the MPL mutations 
or calreticulin (CALR) mutations. JAK2 comprises four domains: FERM, SH2-like, JH2 
(pseudokinase), and JH1 (kinase). Mutant CALR generates a new positively charged C-terminal 
tail and lacks the KDEL motif and therefore confers abnormal protein properties. The N 
domain interacts with immature N-glycans on the extracellular domain of MPL, which is 
favored by the new C terminal. A fragment located in the first part of the new C terminal 
interacts with acidic patches of the MPL N terminal, inducing a stable interaction. MPL consists 
of two extracellular cytokine receptor–like modules, each of which is composed of two 
fibronectin type III–like domains (D1–D2 and D3–D4), a transmembrane domain, and an 
intracellular domain. At the basal state, MPL is expressed as a monomer at the cell surface. 
Binding of thrombopoietin (TPO) to the first cytokine receptor–like module induces MPL 
dimerization and conformational changes that activate JAK2. MPL mutations within the 
transmembrane and juxtamembrane regions promote spontaneous dimerization and 
constitutive activation of the receptor. VF denotes JAK2 V617F. Panel B shows the mechanisms 
of oncogenic signaling activation. Mutant CALR binds to MPL monomers in the endoplasmic 
reticulum and travels through the canonical secretory pathway to the cell surface. At the 
plasma membrane, mutant CALR dimerizes, thereby inducing MPL dimerization and 
constitutive activation of the JAK2–signal transducer and activator of transcription (STAT) 
pathway, as well as additional signaling cascades such as RAS–mitogen-activated protein 
kinase (MAPK) and phosphatidylinositol 3-kinase (PI3K)–AKT. MPL mutations within the 
transmembrane and juxtamembrane regions similarly promote spontaneous dimerization and 
constitutive receptor activation. The JAK2 V617F mutation enables JAK2 to autophosphorylate, 
which drives constitutive activation of not only MPL but also other type I cytokine receptors 
such as the erythropoietin (EPO) receptor and granulocyte colony-stimulating factor (G-CSF) 
receptor, together with their downstream signaling pathways. Consequently, mutant CALR and 
MPL are restricted to megakaryocytic neoplasms (essential thrombocythemia [ET] and primary 
myelofibrosis [PMF]), whereas JAK2 V617F is found across all three myeloproliferative 
neoplasm subtypes (ET, polycythemia vera [PV], and PMF).





Drivers and Associated Comutations in the 
Three Disorders of Myeloproliferative 
Neoplasm.
Progression of myeloproliferative neoplasms is 
driven by acquisition of additional somatic 
alterations beyond the myeloproliferative 
neoplasm driver mutation (JAK2, MPL, or 
CALR). Secondary mutations affecting signaling, 
epigenetic regulation, splicing, and 
transcriptional pathways, together with 
cytogenetic abnormalities, increase in 
frequency during myelofibrosis progression 
and leukemic transformation and are 
associated with adverse outcomes. Dark colors 
denote the mutation is present in more than 
5% of cases, and light colors denote the 
mutation is present in less than 5% of cases. 
MF denotes myelofibrosis.



Myeloproliferative Neoplasm Treatments According to Disease and Vascular and Prognostic Risks.
The therapeutic algorithms presented here are adapted from international consensus guidelines for 
myeloproliferative neoplasms, including European LeukemiaNet, National Comprehensive Cancer Network, 
European Hematology Association, American Society of Hematology, and International Working Group-
Myeloproliferative Neoplasms Research and Treatment recommendations, as well as established prognostic models 
such as the International Prognostic Score for Thrombosis in Essential Thrombocythemia, Dynamic International 
Prognostic Scoring System, and Mutation-Enhanced International Prognostic System. The algorithms are not 
universally accepted and may vary among countries depending on the authorization of the different drugs.



Selective Therapies for JAK2 V617F and 
Mutant CALR Myeloproliferative 
Neoplasm and Other Promising 
Therapeutic Strategies.

Treatments or Combination Therapies with 
Clinical Efficacy, Evidence of Fibrosis 
Reduction, and Improved Variant Allele 
Frequency in Phase 3 Trials.



Conclusions
Twenty years after the discovery of JAK2 V617F, the pathophysiological features of myeloproliferative 
neoplasms are beginning to be better understood. However, the precise mechanisms of heterogeneity 
in JAK2 V617F myeloproliferative neoplasm remain unclear. One hypothesis under investigation is that 
the disease originates from specific HSC subtypes (with distinct lineage bias) and that the interaction 
of these subtypes with the microenvironment influences disease development. A significant recent 
finding is the long latency period between the acquisition of the myeloproliferative neoplasm driver 
mutation, particularly JAK2 V617F, and onset of clinical disease, which offers a potential window for 
early therapeutic intervention before additional mutations accumulate or complications arise. In 
recent years, new molecules and strategies have been developed to target the myeloproliferative 
neoplasm drivers, with notable progress for therapies targeting CALR mutants. However, further 
advances are needed for therapies targeting JAK2 V617F and MPL mutants. These therapies hold 
promise for keeping the disease latent or even eradicating it entirely. However, they raise important 
questions regarding the manner in which additional mutations may affect efficacy, the stage at which 
the disease remains dependent on the driver mutation or clonal fitness, and the potential risk of 
unmasking other non–myeloproliferative neoplasm driver–mutated HSCs. As with other cancers, if 
these new therapies are to substantially affect myeloproliferative neoplasm clonal disease, early 
intervention will be crucial to prevent disease progression and the emergence of therapy resistance.





Die Jaccoud-Arthropathie (auch Jaccoud-
Arthritis) ist eine chronische, 
deformierende Gelenkerkrankung, die vor 
allem die Hände betrifft. Das wichtigste 
Merkmal ist, dass die Fehlstellungen der 
Finger zwar optisch stark einer schweren 
rheumatoiden Arthritis ähneln, im 
Röntgenbild jedoch keine Zerstörung der 
Knochen (Gelenkerosionen) zu sehen ist.

Ursprünglich wurde die Erkrankung nach 
dem französischen Arzt Sigismond Jaccoud 
benannt, der sie als seltene Spätfolge nach 
wiederholten Schüben von Rheumatischem 
Fieber beschrieb. Heute tritt sie jedoch 
weitaus häufiger als Begleiterscheinung des 
Systemischen Lupus erythematodes (SLE) 
oder anderer Autoimmunerkrankungen auf.



The patient had been in his usual state of health, with hypertension and 
dyslipidemia, until 7 months before the current presentation, when intermittent 
binocular diplopia developed. Evaluation by an ophthalmologist affiliated with 
this hospital revealed ptosis in the right eye and fluctuating strabismus that was 
not associated with a cranial nerve abnormality. Testing for acetylcholine 
receptor antibodies was positive, and computed tomography (CT) of the chest 
showed a normal thymus. Treatment with pyridostigmine was started for 
presumed ocular myasthenia gravis, and the patient was referred to the 
neurology clinic affiliated with this hospital.
Five months before the current presentation, the patient was evaluated in the 
neurology clinic. The ocular symptoms persisted. Diarrhea had developed after 
the start of treatment with pyridostigmine, which was subsequently stopped. 
Treatment with prednisone was started. The diarrhea resolved, but the ocular 
symptoms persisted, and the dose of prednisone was increased gradually over 
the course of the next 2 months.



Three months before the current presentation, the 
patient presented to the neurology clinic for a follow-up 
evaluation. The ocular symptoms persisted despite 
treatment with the higher dose of prednisone. The white-
cell count was 8970 per microliter (reference range, 4000 
to 11,000), the absolute lymphocyte count 580 per 
microliter (reference range, 720 to 4100), and the platelet 
count 146,000 per microliter (reference range, 150,000 to 
450,000). Treatment with mycophenolate mofetil was 
started.
Two months before the current presentation, the patient 
was reevaluated in the neurology clinic. The ocular 
symptoms had resolved. Leg swelling, weight gain, moon 
facies, and oral thrush (Mundsoor) had developed. The 
dose of prednisone was decreased by 10%, and treatment 
with nystatin suspension was started; the oral thrush 
resolved with treatment. After the dose of prednisone 
was decreased, new fatigable weakness developed in the 
proximal leg muscles on both sides; a diagnosis of 
generalized myasthenia gravis was considered.

On examination, the temporal temperature 
was 37.2°C, the blood pressure 112/64 mm 
Hg, the heart rate 111 beats per minute, the 
respiratory rate 22 breaths per minute, and 
the oxygen saturation 87% while the patient 
was breathing ambient air. The oxygen 
saturation increased to 98% while 
supplemental oxygen was delivered through 
a nasal cannula at a rate of 5 liters per 
minute.



Five weeks before the current presentation, a tongue lesion 
developed. The lesion was painful, and the patient ate and 
drank less than usual. Treatment with mouthwash 
containing viscous lidocaine, diphenhydramine, magnesium 
hydroxide, and aluminum hydroxide was started, but his 
symptoms did not abate. Three weeks before the current 
presentation, he began to have two or three episodes of 
nonbloody, watery diarrhea per day.
The patient reported that he had ongoing pain related to 
the tongue lesion. The diarrhea had abated slightly. 
Additional medical history included hypertension and 
dyslipidemia. Three months before the current 
presentation, screening tests performed in anticipation of 
immunosuppressive treatment had included an interferon-
γ release assay for Mycobacterium tuberculosis and tests 
for hepatitis C virus antibodies, hepatitis B virus surface 
antigen, hepatitis B virus core antibodies, and hepatitis B 
virus surface antibodies, all of which had negative results. 

Analysis of arterial blood gas showed a pH of 
7.51 (reference range, 7.35 to 7.45), a partial 
pressure of carbon dioxide of 29 mm Hg 
(reference range, 30 to 45), and a partial 
pressure of oxygen of 81 mm Hg (reference 
range, 80 to 100). Testing of a stool specimen for 
Clostridioides difficile and Shiga toxins 1 and 2 
was negative.



Analysis of arterial blood gas showed 
a pH of 7.51 (reference range, 7.35 
to 7.45), a partial pressure of carbon 
dioxide of 29 mm Hg (reference 
range, 30 to 45), and a partial 
pressure of oxygen of 81 mm Hg 
(reference range, 80 to 100). 

Patient‘s PAO2 is 114 mm Hg
Alveolar ventilation is 5 L/min.

His PaO2 should have been 105, not 
81 mm Hg. Thus, the gradient is 25 
mm Hg.

H = (24 x PCO2)/HCO3

PAO2 = 150-PaCO2/0.8

Let us look at these blood gases a little more carefully

Alveoläre Gasformel
(Meeresebene)



The patient was admitted to this hospital. Treatment with 
mycophenolate mofetil was stopped, and prednisone was continued at 
the dose that he had been receiving as an outpatient. Intravenous 
immune globulin was administered daily for 3 days. He had limited oral 
intake because of pain associated with the tongue lesion. Over the 
course of the next 3 days, anemia and thrombocytopenia progressed, 
elevated levels of alanine aminotransferase and aspartate 
aminotransferase were measured, and leukopenia developed.

CT of the Chest.
CT of the chest was performed after the administration of intravenous 
contrast material and timed to evaluate the pulmonary arteries. An 
axial image in a lung window (Panel A) shows scattered areas of 
interlobular septal thickening (arrow). An axial image in a soft-tissue 
window (Panel B) shows heterogeneity within the atelectatic portion of 
the left lower lobe (white arrow) and a small adjacent effusion (yellow 
arrow). An additional axial image in a lung window (Panel C) shows 
bronchial-wall thickening (black arrow) and a 6-mm centrilobular 
nodule (white arrow). Note that the yellow arrow in Panel B obscures a 
small artifact.



Net State of Immunosuppression — A Key Organizing Principle
Infectious syndromes reflect the intersection of pathogen virulence and the host’s net state of 
immunosuppression — a composite framework shaped by factors such as the patient’s underlying 
disease and the mechanism, dose, and duration of immunosuppressive therapy. Glucocorticoid 
therapy has broad effects on innate and adaptive immunity. It impairs macrophage and neutrophil 
function, alters lymphocyte trafficking, decreases the number of circulating CD4+ T cells, and 
blunts CD8+ cytotoxic effector activity. Mycophenolate mofetil further inhibits the proliferation 
and function of activated T lymphocytes and B lymphocytes, impairs dendritic-cell maturation and 
antigen presentation, and disrupts leukocyte recruitment and adhesion.
Oral Ulcers
Reactivation of latent herpes simplex virus (HSV) is a common cause of painful oral ulcers in 
immunocompromised patients and may involve any part of the oral mucosa. Varicella–zoster virus 
(VZV) can cause mucosal lesions; however, a concomitant rash is usually present. Oral ulcers 
associated with cytomegalovirus (CMV) or Epstein–Barr virus are uncommon and often solitary 
findings.
Subacute Diarrhea
Watery diarrhea in immunocompromised patients may reflect persistent infection with common 
enteric pathogens; however, it may also be caused by opportunistic infections such as CMV colitis 
and disseminated fungal infection with gastrointestinal involvement.



Hypoxemia
Chest imaging in this patient showed interstitial edema with small pleural effusions, adjacent atelectasis, and 
findings suggestive of aspiration in the left lower lobe. There were no nodular lesions characteristic of 
cryptococcosis or histoplasmosis; no nodular or cavitary lesions with surrounding ground-glass opacities, which 
would be suggestive of angioinvasive mold infection; no diffuse ground-glass opacities, which would be typical of 
viral pneumonitis; and no granulomatous lesions or mediastinal lymphadenopathy. In this context, hypoxemia is 
better explained by bulbar myasthenia, which confers a predisposition to aspiration and atelectasis, than by 
community-acquired pneumonia or pneumonia caused by an opportunistic pathogen.
Cytopenias and Hepatocellular Injury
Tickborne pathogens can cause cytopenias and hepatitis. Given the patient’s laboratory test results and his recent 
trip to Cape Cod, anaplasmosis and babesiosis, including coinfection, should be considered. Herpesviruses and 
disseminated fungal infections can also cause hepatitis and bone marrow suppression. 
Converging on a Diagnosis
The most parsimonious diagnosis is one that explains the presence of profound T-cell lymphopenia and 
dysfunction, evolves as immunosuppression intensifies, and accounts for all the components of the patient’s 
presentation. 
HSV can cause a painful, necrotic tongue lesion. Although HSV alone does not readily explain progressive 
trilineage cytopenias and hepatitis, it could be part of a coinfection process.
Disseminated CMV infection is the most plausible explanation for all the features of this patient’s syndrome. 
Although oral CMV ulceration is uncommon, it can occur, and such ulcers are typically deep, punched-out, and 
painful. Such findings reflect a vascular endothelial infection with mucosal ischemic necrosis.



Diagnostic Testing
Blood specimens were obtained to test for CMV antibodies and CMV DNA. Serologic testing was 
positive for CMV IgG (at a level of >10 U per milliliter) and negative for CMV IgM. This serologic 
pattern is consistent with previous infection rather than primary CMV infection. CMV DNA was 
detected in the blood at a level of 6,270,000 IU per milliliter (reference value, not detected). Taken 
together, these results indicate a high level of active CMV replication, which is consistent with 
reactivation of latent CMV infection.

CMV HSV



Discussion of Management
The standard induction agent for the treatment of severe disseminated CMV disease is 
intravenous ganciclovir. However, the main limitation of ganciclovir is myelosuppression, a 
relevant concern in this patient. This patient received intravenous ganciclovir and CMV 
immune globulin on hospital day 3, and treatment was transitioned to oral valganciclovir 
on day 14, after the CMV DNA level had decreased and clinical improvement was evident. 
Transition to oral therapy is appropriate after 2 to 3 weeks of intravenous therapy with a 
sustained viral decline, an intact gastrointestinal tract, and adequate kidney function. 
Antiviral therapy was planned to be continued for at least 3 months, provided that the 
patient’s CMV DNA level remained undetectable. While he was receiving treatment, we 
were vigilant for signs or symptoms of immune reconstitution inflammatory syndrome, 
which did not occur.
Additional Clinical Course
The patient continued to receive treatment with prednisone along with prophylactic 
sulfamethoxazole–trimethoprim; mycophenolate mofetil was not restarted. On hospital 
day 20, he was discharged to a rehabilitation facility. During a 3-week admission to the 
rehabilitation facility, his strength gradually increased, and when he was able to walk with 
a walker for up to 30 m at a time, he was discharged home.



Das hepatozelluläre Karzinom (HCC) – umgangssprachlich auch 
als primärer Leberzellkrebs bezeichnet – ist ein bösartiger 
Tumor, der direkt aus den Zellen der Leber (den Hepatozyten) 
entsteht. Er unterscheidet sich damit grundlegend von 
Lebermetastasen, die Absiedlungen anderer Krebsarten (wie 
Darm- oder Brustkrebs) sind. Weltweit gehört das HCC zu den 
häufigsten krebsbedingten Todesursachen, wobei in 
Deutschland jährlich etwa 9.000 Menschen neu erkranken und 
Männer dreimal häufiger betroffen sind als Frauen.

Ein HCC entwickelt sich in über 80 % der Fälle auf dem Boden einer chronisch geschädigten Leber. Zu den wichtigsten 
Auslösern gehören: 

• Leberzirrhose: Der entzündliche Umbau von Lebergewebe in Narbengewebe ist das Hauptrisiko.

• Chronische Virushepatitis: Infektionen mit den Viren Hepatitis B (HBV) oder Hepatitis C (HCV).

• Fettlebererkrankungen (NASH / MASLD): Bedingt durch Übergewicht, Diabetes mellitus und das metabolische Syndrom 
gewinnen diese Ursachen stark an Bedeutung.

• Chronischer Alkoholmissbrauch: Ein jahrelanger hoher Alkoholkonsum schädigt die Zellen direkt.

• Aflatoxine: Schimmelpilzgifte in verunreinigten Nahrungsmitteln (vor allem in tropischen Regionen).





Atezolizumab ist ein monoklonaler Antikörper 
und immunonkologischer Checkpoint-Inhibitor. Er 
blockiert das Protein PD-L1 auf Krebs- und 
Immunzellen, wodurch das körpereigene 
Immunsystem den Tumor wieder erkennen und 
bekämpfen kann. Das Medikament wird als 
Infusion verabreicht

Bevacizumab ist ein biotechnologisch hergestellter, 
humanisierter monoklonaler Antikörper, der als 
Krebsmedikament (Zytostatikum/Angiogenesehemmer) 
eingesetzt wird. Er blockiert gezielt das Krebswachstum, 
indem er die Neubildung von Blutgefäßen unterdrückt, 
welche den Tumor mit Nährstoffen versorgen

















Performing coronary artery bypass grafting (CABG) through a 
small thoracotomy—instead of split-opening the breastbone via 
a traditional median sternotomy—is known as Minimally 
Invasive Coronary Artery Bypass Grafting (MICS-CABG or 
MIDCAB). This technique provides access to the heart through 
a 4- to 5-centimeter incision made between the ribs on the left 
side of the chest. 

Overview of Techniques

• MIDCAB (Minimally Invasive Direct CABG): Typically used 
for single-vessel disease. The surgeon uses a small left 
anterior thoracotomy to bypass the Left Anterior 
Descending (LAD) artery using the Left Internal Mammary 
Artery (LIMA). It is almost always performed "off-pump" on 
a beating heart.

• MICS-CABG: A more advanced evolution designed for 
multivessel disease. Using specialized instruments and 
video-assisted thoracoscopy, surgeons can bypass multiple 
blocked arteries through the same small rib incision. This 
can be performed off-pump or on-pump using peripheral 
cannulation (groin access). 













Die Duchenne-Muskeldystrophie (DMD) ist eine seltene, 
genetisch bedingte Muskelerkrankung, die zu einem 
fortschreitenden Abbau der Muskulatur führt. Sie ist die 
häufigste Form der Muskeldystrophie im Kindesalter und 
betrifft fast ausschließlich Jungen (ca. 1 von 3.500 bis 5.000 
neugeborenen Knaben). Ursache ist ein Mangel des Proteins 
Dystrophin, welches für die Stabilität der Muskelzellen 
unverzichtbar ist. Ohne dieses Eiweiß wird Muskelgewebe nach 
und nach durch Fett- und Bindegewebe ersetzt.

Ursache und Vererbung

• X-chromosomal-rezessiver Erbgang: Da das fehlerhafte Gen 
auf dem X-Chromosom liegt, erkranken Jungen (die nur ein 
X-Chromosom besitzen). Mädchen haben meist ein zweites, 
gesundes X-Chromosom, das den Defekt ausgleicht; sie sind 
oft symptomfreie Überträgerinnen (Konduktorinnen).

• Neumutationen: In etwa einem Drittel der Fälle liegt keine 
familiäre Vererbung vor, sondern das Gen verändert sich 
spontan neu.



Viele Patienten mit Duchenne-Muskeldystrophie (DMD) 
versterben im fortgeschrittenen Krankheitsverlauf an einer 
Herzerkrankung. Da das fehlende Protein Dystrophin nicht 
nur die Skelettmuskulatur, sondern auch den Herzmuskel 
schädigt, kommt es häufig zu einer Kardiomyopathie oder 
Herzrhythmusstörungen. 

Ursachen und Verlauf von Herzerkrankungen bei DMD

• Kardiomyopathie: Der Herzmuskel schwächt sich ab und 
weitet sich im Laufe der Zeit oft aus (dilatative 
Kardiomyopathie).

• Fibrose: Es kommt früh zu Narbenbildung und 
Bindegewebseinlagerungen im Herzgewebe.

• Herzversagen: Das geschwächte Herz kann den Körper 
nicht mehr ausreichend mit Blut versorgen, was zu 
einem lebensgefährlichen Pumpversagen führt



Deramiocel ist eine experimentelle Zelltherapie zur Behandlung der Duchenne-Muskeldystrophie (DMD), einer 
seltenen und fortschreitenden genetischen Erkrankung, die zu fatalem Muskelschwund führt. 
Wirkmechanismus: Deramiocel unterscheidet sich von klassischen Gentherapien (die fehlerhafte Gene 
ersetzen) durch einen regenerativen Ansatz:

• Herkunft: Die Therapie besteht aus allogenen Vorläuferzellen, die aus menschlichem Spender-Herzgewebe 
gewonnen werden (sogenannte cardiosphere-derived cells oder CDCs). 

• Funktion: Nach der intravenösen Infusion geben diese Zellen winzige Vesikel (Exosomen) ab. Diese 
signalisieren den körpereigenen Immunzellen (Makrophagen), von einem entzündungsfördernden in einen 
heilenden Zustand zu wechseln. 

• Ziel: Reduzierung von chronischen Entzündungen, Verlangsamung der Gewebevernarbung (Fibrose) und die 
Erhaltung der verbleibenden Muskel- und Herzfunktion.



Cells were 
infused every 
three 
months.



Cardiosphere-derived cells (CDCs) are a specialized population of cardiac 
progenitor and stromal cells grown from heart tissue biopsy samples. They 
promote heart tissue repair and reduce scar size after a heart attack primarily by 
releasing healing signals and exosomes rather than by turning directly into new 
heart muscle. 

What paracrine factors were released by 
these vesicles remains a mystery.
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Eine iatrogene (durch medizinische Eingriffe verursachte) Alzheimer-
Erkrankung beschreibt die extrem seltene Hypothese, dass Beta-
Amyloid-Proteine in der Vergangenheit durch bestimmte medizinische 
Behandlungen von Mensch zu Mensch übertragen wurden. Heutige 
Standardverfahren und strikte Sterilisationsregeln schließen ein solches 
Risiko im normalen Praxis- oder Klinikalltag komplett aus. 

Hintergrund und historische Fälle

• Frühere Hormontherapien: Die Hypothese stützt sich auf Fallstudien 
(u. a. im Fachjournal Nature Medicine veröffentlicht). Betroffene 
hatten in ihrer Kindheit (vor 1985) Extrakte von 
Wachstumshormonen aus Hypophysen verstorbener Menschen 
erhalten.

• Prionen-Ähnlichkeit: Diese historischen Hormonpräparate waren 
gelegentlich mit Krankheitserregern (wie Prionen der Creutzfeldt-
Jakob-Krankheit) oder fehlgefalteten Proteinen verunreinigt. 

• Symptome: Einige dieser Empfänger entwickelten Jahrzehnte später 
(im Alter zwischen 38 und 55 Jahren) frühe Anzeichen einer Demenz 
sowie Alzheimer-typische Biomarker im Gehirn.

https://www.nature.com/articles/s41591-023-02729-2
https://www.nature.com/articles/s41591-023-02729-2




INTRODUCTION: Coronary artery disease 
remains a leading cause of death worldwide. 
Acute occlusion of a coronary artery deprives 
downstream myocardium of oxygen and 
nutrients, precipitating myocardial infarction 
(MI). Coronary collateral arteries, which serve 
as natural bypass conduits between 
preexisting coronary artery branches, can 
restore perfusion to ischemic tissue and 
improve clinical outcomes. However, the 
cellular origin and molecular regulation of de 
novo collateral artery formation remain 
incompletely defined. Conventional lineage 
tracing has been constrained by imperfect 
marker specificity and the temporally variable 
nature of tamoxifen-dependent labeling.



RATIONALE: To delineate the cellular origin of 
coronary collaterals, we engineered 
complementary genetic lineage–tracing systems. 
We also developed tools to label capillary-derived 
and artery-derived vessels simultaneously within 
the same animal, enabling direct comparison of 
distinct EC sources after MI, and we interrogated 
the signaling pathways.
RESULTS: We identified a subset of capillary ECs 
that express the arterial marker Cx40, 
highlighting specificity limitations of conventional 
tracing. Across multiple independent systems, 
including intersectional genetics and a synthetic 
Notch-based method, we found that mature 
arterial ECs contribute modestly to new 
collaterals after MI. Concurrent tracing within 
single hearts revealed that capillary ECs 
constitute the primary building blocks of 
collateral arteries in both neonatal and adult 
mice, with a modest contribution from 
preexisting arterial ECs. 

Selective ablation of capillary-derived 
collaterals impaired repair, increased 
fibrosis, and worsened cardiac function, 
establishing their functional necessity. To 
enhance collateralization, we modulated 
vascular endothelial growth factor (VEGF) 
signaling. Sustained pathway activation 
expanded immature arterial-like ECs but 
failed to improve repair. By contrast, 
transient delivery of Vegfa by using 
modified mRNA promoted functional 
collaterals, improved perfusion, reduced 
scarring, and enhanced cardiac function 
after injury. Mechanistically, VEGF-A 
activated the transcription factor YY1 (yin 
yang 1), which recruited the chromatin 
regulator SETD1A to promote histone H3 
lysine 4 trimethylation (H3K4me3) and 
induce the arterial regulator HES1 (hairy 
and enhancer of split–1), orchestrating 
capillary-to-artery conversion.



Cellular origins of coronary collateral 
arteries. Whole-mount imaging and schematic of 
neonatal mouse hearts under non-MI and MI 
(myocardial infarction) conditions. After injury, de 
novo coronary collaterals (purple arrowheads) form 
predominantly from capillary ECs (green) and 
modestly from preexisting arterial ECs (red).

CONCLUSION: De novo coronary 
collaterals formed after MI arise primarily 
through arterialization of capillaries, with a 
modest contribution from preexisting 
arteries. We define a VEGF-A–YY1-SETD1A–
HES1 epigenetic axis that orchestrates this 
process and demonstrate that transient 
VEGF stimulation can boost functional 
collateral formation and improve cardiac 
repair. These results position capillary 
arterialization as a central mechanism of 
endogenous revascularization and present 
a potential therapeutic strategy for 
ischemic heart disease.




