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A 65-year-old woman with diabetes, hypertension, 
and dyslipidemia presented to the ophthalmology 
clinic with a 14-hour history of painless, progressively 
worsening, blurry vision in the right eye. Physical 
examination was notable for a visual acuity of 20/400 
in the right eye, with the patient unable to see fingers 
in the peripheral visual fields. There was a relative 
afferent pupillary defect in the right eye. What is the 
primary cause of this condition?

Acute ischemia of the optic nerve head

Compression of a distal retinal vein by an overlying 
arteriole

Degeneration of photoreceptors and retinal pigment 
epithelium

Obstruction of venous outflow from a proximal retinal 
vein

Occlusion of a central retinal artery from an embolism

A diagnosis of central retinal-vein occlusion was made. 
Fundoscopy of the right eye showed retinal 
hemorrhages and marked venous dilatation in all four 
quadrants — findings known as “blood and thunder” 
appearance. Cotton-wool spots and optic-disk edema 
were also seen. Central retinal-vein occlusion occurs 
when an acute thrombus obstructs venous outflow 
from a proximal retinal vein, resulting in sudden-onset, 
painless vision loss. Improved control of cardiovascular 
disease risk factors was initiated.



Ein Zentralvenenverschluss (ZVV) ist eine ernste Gefäßerkrankung des Auges, bei der 
die Hauptvene der Netzhaut blockiert ist, was zu plötzlichem, schmerzlosem 
Sehverlust oder verschwommenem Sehen auf einem Auge führt. Er tritt meist bei über 
55-Jährigen auf, oft begünstigt durch Bluthochdruck, Diabetes oder 
Gefäßerkrankungen. Die Diagnose erfolgt durch Funduskopie, die Behandlung zielt mit 
Anti-VEGF-Spritzen auf den Erhalt der Sehkraft ab.

Wichtige Fakten zum Zentralvenenverschluss (CRVO):

•Symptome: Plötzliche, schmerzlose Sehverschlechterung, verschwommenes Sehen, 
Verzerrtsehen oder ein "dunkler Vorhang".

•Ursachen: Häufig ein Blutgerinnsel (Thrombose), oft assoziiert mit Bluthochdruck, 
Diabetes, hohen Blutfettwerten oder grünem Star (Glaukom).

•Formen: Man unterscheidet zwischen der nicht-ischämischen Form (oft besserer 
Verlauf) und der schwereren ischämischen Form (schlechte Durchblutung).

•Diagnose: Augenärztliche Untersuchung des Augenhintergrunds (Funduskopie), 
Optische Kohärenztomographie (OCT) zur Darstellung von Schwellungen 
(Makulaödem), Fluoreszenzangiographie.

•Behandlung: Intravitreale operative Medikamenteneingabe (Anti-VEGF-Injektionen 
oder Steroide), um Schwellungen zu reduzieren. Manchmal Laserbehandlung.

•Prognose: Ohne Behandlung kann es zu dauerhaftem Sehverlust kommen; 
Früherkennung ist entscheidend.



Mikroaxiale Flowpumpen sind winzige mechanische Herzunterstützungssysteme, die Blut 
direkt aus dem Herzen in den Kreislauf befördern. Sie werden meist minimalinvasiv über 
einen Katheter (perkutan) eingesetzt, um ein geschwächtes Herz vorübergehend zu 
entlasten.



Complex percutaneous coronary intervention (PCI) 
in patients with severely impaired left ventricular 
function carries a high risk of death and 
complications. Whether percutaneous left 
ventricular unloading improves outcomes remains 
unclear.
We randomly assigned 300 patients with severe left 
ventricular dysfunction and extensive coronary 
artery disease in a 1:1 ratio to a strategy of elective 
unloading with a microaxial flow pump or to 
standard care during planned complex PCI. The 
primary outcome was a hierarchical composite that 
included death from any cause, disabling stroke, 
spontaneous myocardial infarction, hospitalization 
for cardiovascular causes, or periprocedural 
myocardial injury at a minimum of 12 months, as 
analyzed according to a win ratio.



Microaxial flow pumps are percutaneous left ventricular assist devices that are advanced 
across the aortic valve to provide continuous nonpulsatile unloading of the left ventricle. In 
2015, the Food and Drug Administration approved the use of these devices in patients with 
severe left ventricular dysfunction who were undergoing PCI. The indication was expanded 
in 2018 to include patients who were at lower risk with only a mildly reduced ejection 
fraction. Since then, the use of microaxial flow pumps to support high-risk PCI, a strategy 
that has been termed Protected PCI, has rapidly increased.
The randomized PROTECT II trial evaluated balloon counterpulsation as compared with a 
microaxial flow pump (Impella 2.5) in patients who were undergoing high-risk PCI. The trial 
was stopped prematurely because of likely futility. The safety and efficacy of these devices 
have not been compared with those of PCI without planned mechanical circulatory support 
in a randomized trial, even though the strategy has been shown to have fiscal implications 
and potential clinical disadvantages, including the risk of bleeding and vascular 
complications related to the need for large-bore vascular access. We designed the 
Controlled Trial of High-Risk Coronary Intervention with Percutaneous Left Ventricular 
Unloading (CHIP-BCIS3) to address the hypothesis that percutaneous left ventricular 
unloading with a microaxial flow pump would reduce the incidence of death and major 
adverse events, as compared with a strategy of PCI without planned circulatory support.



Methods
Trial Design and Oversight
The trial design has been described previously. CHIP-BCIS3 was a prospective, multicenter, open-
label, randomized trial funded by the National Institute for Health and Care Research in the 
United Kingdom. Ethical approval was provided by the U.K. Health Research Authority; all the 
patients provided written informed consent.
Patients
Patients who were scheduled to undergo complex PCI were eligible for enrollment if they had a 
left ventricular ejection fraction of 35% or less (or ≤45% in the presence of severe mitral 
regurgitation) and had extensive coronary artery disease, as indicated by a British Cardiovascular 
Intervention Society Jeopardy Score (BCIS-JS) of 8 or more (on a scale ranging from 0 to 12, with 
higher scores indicating more extensive coronary artery disease).
Outcomes and Follow-up
The primary outcome was a hierarchical composite of death from any cause, disabling stroke, 
spontaneous myocardial infarction, hospitalization for cardiovascular causes, and periprocedural 
myocardial injury, as analyzed by means of a win ratio calculated with all available follow-up data.



Secondary Outcomes.

Demogrraphics











Das duktale Adenokarzinom des Pankreas (PDAC) ist 
die häufigste Form von Bauchspeicheldrüsenkrebs 
und macht über 90 % aller Fälle aus. Es entsteht in 
den Zellen, die die Gänge der Bauchspeicheldrüse 
auskleiden.

Wichtige Fakten auf einen Blick

•Häufigkeit: Es ist weltweit die vierthäufigste 
Krebstodesursache.

•Prognose: Die 5-Jahres-Überlebensrate liegt oft bei unter 10 
%.

•Diagnose: Meist erst in fortgeschrittenem Stadium entdeckt, 
da frühe Symptome fehlen.

•Lage: Etwa zwei Drittel der Tumoren treten im Pankreaskopf 
auf



Daraxonrasib (Entwicklungscode: RMC-6236) ist ein 
neuartiges Krebsmedikament, das als Durchbruch in 
der Behandlung von Tumoren mit Mutationen im 
RAS-Gen (insbesondere KRAS-Mutationen) gilt. Es 
wird vom US-Biotech-Unternehmen Revolution 
Medicines entwickelt.

•Wirkmechanismus: Als sogenannter multi-selektiver RAS(ON)-
Inhibitor blockiert Daraxonrasib die aktive Form verschiedener 
RAS-Proteine, die das Zellwachstum bei Krebs antreiben.
•Haupteinsatzgebiete: Das Medikament wird primär zur 
Behandlung von metastasiertem Bauchspeicheldrüsenkrebs 
(PDAC) und nicht-kleinzelligem Lungenkrebs (NSCLC) erforscht.
•Studienergebnisse: In der klinischen Phase-3-Studie RASolute 
302 konnte bei Patienten mit Bauchspeicheldrüsenkrebs eine 
signifikante Verlängerung des Gesamtüberlebens nachgewiesen 
werden – in einigen Berichten ist von einer Verdopplung der 
Überlebenszeit die Rede.



Current therapies for patients with pancreatic ductal adenocarcinoma (PDAC) provide 
modest benefit. Activating RAS mutations occur in more than 90% of PDAC tumors. 
Daraxonrasib (RMC-6236) is an oral RAS(ON) multiselective inhibitor that targets 
guanosine triphosphate–bound mutant and wild-type RAS.
In this phase 1–2 study, we evaluated daraxonrasib in patients with advanced solid 
tumors with activating RAS mutations. Patients received 10 to 400 mg of daraxonrasib 
orally once daily; 300 mg was selected as the phase 3 dose. The primary end point was 
safety. Pharmacokinetics and antitumor activity were secondary end points. This 
report focuses on the 168 study patients with previously treated RAS-mutated PDAC.
Conclusions
Daraxonrasib was associated with treatment-related adverse events of grade 3 or 
higher in one third of patients with previously treated RAS-mutated PDAC; antitumor 
activity was also reported. (Funded by Revolution Medicines; RMC-6236-001 
ClinicalTrials.gov number, NCT05379985.)

https://clinicaltrials.gov/show/NCT05379985


KRAS G12C mutations are rare in PDAC (with a frequency of 1 to 2%), which limits the clinical utility 
of these agents in this disease. Moreover, because most RAS mutations in PDAC drive constitutive 
signaling through the GTP-bound(ON) state, the inhibition of activated RAS by RAS(OFF) inhibitors is 
often incomplete. The efficacy of these inhibitors is further limited by resistance, including the 
development of secondary RAS mutations. Thus, therapies that target active, GTP-bound RAS and 
address diverse RAS variants are needed.
Daraxonrasib (RMC-6236) is an orally bioavailable, RAS(ON) multiselective, noncovalent inhibitor 
with activity against the active state of mutant and wild-type KRAS, HRAS, and NRAS. By forming a 
tri-complex with cyclophilin A and GTP-bound RAS within cells, daraxonrasib sterically blocks RAS 
effector binding and potently suppresses downstream signaling. Preclinical studies have shown 
deep and durable responses to daraxonrasib across RAS-mutated cancers, which have been most 
pronounced in tumors with mutations at codon 12. These findings have included marked 
regressions in pancreatic cancer models. In an earlier analysis of this multicenter, open-label, phase 
1–2 study involving patients with advanced solid tumors harboring RAS mutations, treatment-
related adverse events of grade 3 or more occurred in 16 of 111 (14.4%) patients, and preliminary 
antitumor activity was observed. Here, we report the results of the RMC-6236-001 study, in which 
we evaluated the safety, dose-optimization level, and antitumor activity of daraxonrasib in patients 
with previously treated advanced RAS-mutated PDAC.



Safety Summary in Patients with RAS-Mutated PDAC.

Confirmed Best Overall Response, According to Line of 
Therapy.







Discussion
At 300 mg, daraxonrasib produced objective responses and disease control in patients with 
RAS-mutated PDAC. Although preclinical data suggested greatest activity against RAS G12 
mutations, the current clinical dataset is too small to establish variant-specific differences. 
Although direct comparisons cannot be made, the results of this study suggest that across 
PDAC with varied RAS mutations, progression-free and overall survival estimates exceeded 
those that have been historically reported with second-line chemotherapy. By inhibiting all 
three RAS isoforms, as well as all key RAS mutations and wild-type RAS in the active, GTP-
bound state, daraxonrasib offers comprehensive RAS inhibition as compared with the allele-
specific activity of KRAS G12C inhibitors that target only the inactive, GDP-bound state. 
Daraxonrasib appeared to show a higher response rate and longer survival relative to 
published results for KRAS G12C inhibitors in PDAC, although cross-trial comparisons are 
not reliable.
Among patients with previously treated RAS-mutated PDAC, daraxonrasib showed 
antitumor activity and was associated with treatment-related adverse events of 
grade 3 or higher in one third of patients.



mRNA-Impfstoffe (Boten-RNA-Impfstoffe) stellen 
eine revolutionäre Technologie dar, die dem 
Körper nicht den Krankheitserreger selbst, 
sondern eine genetische "Bauanleitung" liefert.

Funktionsweise

•Anleitung statt Erreger: Der Impfstoff enthält synthetische 
mRNA, die Zellen beibringt, ein spezifisches Protein (Antigen) 
des Erregers selbst herzustellen.

•Immunantwort: Das Immunsystem erkennt dieses Protein 
als fremd und bildet Antikörper sowie T-Zellen.

•Abbau: Die mRNA wird nach kurzer Zeit vom Körper 
natürlich abgebaut und hinterlässt keine dauerhaften Spuren 
im Erbgut.

•Keine DNA-Änderung: mRNA gelangt nie in den Zellkern, 
wo die DNA gespeichert ist; eine genetische Veränderung ist 
biologisch ausgeschlossen.



Seasonal influenza causes substantial illness and death in adults 
50 years of age or older, even with current vaccines. An 
investigational messenger RNA (mRNA)–based vaccine called 
mRNA-1010 encodes hemagglutinin glycoproteins from World 
Health Organization–recommended influenza strains.
In this phase 3, double-blind, active-controlled trial, we 
randomly assigned adults 50 years of age or older to receive 
trivalent mRNA-1010 (37.5 μg, which includes 12.5 μg of each 
strain) or a licensed standard-dose comparator. The primary 
efficacy end point was relative vaccine efficacy against reverse-
transcriptase–polymerase-chain-reaction (RT-PCR)–confirmed, 
protocol-defined influenza-like illness caused by influenza A or 
B, from at least 14 days after vaccination through the end of 
the influenza season. Hypothesis testing was conducted 
hierarchically to assess noninferiority (lower boundary of the 
95% confidence interval [CI], >−10%), superiority (lower 
boundary of the 95% CI, >0%), and a higher level of superiority 
(lower boundary of the 95% CI, >9.1%).



Enhanced (high-dose, adjuvanted, or recombinant-based) influenza vaccines provide 
greater protection in older adults than standard-dose formulations, although effectiveness 
varies according to season and match to circulating strains. Most licensed vaccines rely on 
egg-based platforms. Egg-based production is time-consuming and can introduce egg-
adaptive mutations, which reduce antigenic match with circulating strains. A need remains 
for influenza vaccines that can be rapidly updated to evolving strains and elicit robust 
protection.
The investigational seasonal influenza vaccine mRNA-1010 encodes surface hemagglutinin 
(HA) antigens from the three WHO-recommended 2024–2025 strains for cell- or 
recombinant-based vaccines: A/H1N1, A/H3N2, and B/Victoria. By avoiding egg-based 
production and enabling rapid strain updates, the messenger RNA (mRNA) platform 
addresses key limitations of current influenza vaccines and may improve protection in 
older adults.
The Fluent trial was conducted during the 2024–2025 Northern Hemisphere influenza 
season to evaluate the relative vaccine efficacy of mRNA-1010 as compared with licensed 
standard-dose influenza vaccines in preventing laboratory-confirmed influenza-like illness 
in adults 50 years of age or older. Here, we report the findings from the primary analyses 
of this pivotal phase 3 trial.



Trial Design and Oversight
This phase 3, double-blind, randomized, active-controlled trial enrolled participants at 301 sites in 11 
countries in the Northern Hemisphere. The trial was approved by appropriate institutional review 
boards and was conducted according to the applicable principles of the International Council for 
Harmonisation Good Clinical Practice guidelines, the E6(R2) Good Clinical Practice guidelines, the 
principles of the Declaration of Helsinki, and all local laws or regulations. All the participants 
provided written informed consent before enrollment. Oversight was provided by an independent 
data and safety monitoring board.
A sponsor, Moderna, was responsible for overall trial design, site selection, monitoring, and data 
analysis, which were facilitated by Parexel International. 
Trial Participants
Eligible participants were adults 50 years of age or older who were in medically stable condition.
Trial Procedures
The mRNA-1010 vaccine contained mRNAs encoding HA antigens of the WHO-recommended 2024–
2025 cell- or recombinant-based influenza strains for the 2024–2025 Northern Hemisphere season. 
Participants were randomly assigned (in a 1:1 ratio) to receive a single intramuscular injection of 
mRNA-1010 (37.5-μg trivalent formulation, which includes 12.5 μg of each strain) or a licensed 
standard-dose inactivated seasonal influenza vaccine,



Efficacy Assessments
The primary efficacy objective was to 
evaluate the relative vaccine efficacy of 
mRNA-1010 as compared with a standard-
dose comparator against the first episode 
of protocol-defined influenza-like illness 
caused by any influenza A or B strain 
confirmed by a reverse-transcriptase–
polymerase-chain-reaction (RT-PCR) assay, 
beginning at least 14 days after injection 
through the end of the influenza season. 
Efficacy end-point events were identified 
through active surveillance, including 
twice-weekly e-diary prompts to report 
respiratory symptoms from day 1 through 
the end of the influenza season.



Relative Vaccine Efficacy (Per-Protocol Efficacy Population).

Relative Vaccine Efficacy of mRNA-1010 as Compared with 
Licensed Influenza Vaccines According to High-Risk Subgroup 
(Per-Protocol Efficacy Population).
The figure shows estimates of relative vaccine efficacy with 
95% confidence intervals for mRNA-1010 as compared with 
licensed standard-dose influenza vaccines (standard-dose 
comparator) across prespecified subgroups: participants 50 
years of age or older with at least one high-risk medical 
condition, frailty status among participants 65 years of age or 
older (categorized as fit, vulnerable, or frail.









Skabies (Krätze) ist eine durch Krätzmilben 
verursachte, ansteckende Hautkrankheit. Die 
winzigen Parasiten graben Gänge in die obere 
Hautschicht, um dort Eier und Kot abzulegen, was 
zu einer allergischen Reaktion führt.

Hauptmerkmale

•Starker Juckreiz: Besonders intensiv bei Bettwärme in der 
Nacht.

•Hautveränderungen: Feine, dunkle, gewundene Linien 
(Milbengänge), Bläschen oder kleine rote Knötchen.

•Betroffene Stellen: Vor allem Fingerzwischenräume, 
Handgelenke, Achseln, Genitalbereich und Brustwarzen.

•Ansteckung: Meist durch engen, direkten Hautkontakt von 
mindestens 5–10 Minuten



The discovery and development of ivermectin won the 
Nobel Prize in Physiology or Medicine in 2015



Ivermectin ist ein wirksames Medikament zur 
Bekämpfung von Parasiten bei Menschen und 
Tieren. Es wirkt, indem es das Nervensystem von 
Parasiten blockiert, was zu deren Lähmung und Tod 
führt.

Hauptanwendungsgebiete beim Menschen

In Deutschland ist Ivermectin für folgende Erkrankungen 
zugelassen:

•Krätze (Skabies): Orale Einnahme als Tablette.

•Rosazea: Äußerliche Anwendung als Creme bei entzündlichen 
Hautveränderungen.

•Wurminfektionen: Behandlung von Fadenwürmern (z. B. 
Zwergfadenwurm) und lymphatischer Filariose.



Severe scabies, a rare parasitic skin disease characterized by abundant 
skin mites, may be life-threatening and poses public health concerns 
worldwide. A combination of standard-dose oral ivermectin and topical 
scabicides is recommended for treatment. However, data from 
randomized clinical trials are lacking, and the probability of cure is 
uncertain. Ivermectin at higher doses has been effective in the 
treatment of some parasitic diseases.
We conducted a blinded randomized trial involving adults with severe 
scabies (i.e., profuse or crusted), as confirmed by parasitologic or 
dermoscopic assessment. The patients were assigned in a 1:1 ratio to 
receive oral ivermectin (to be taken with food) at a dose of 400 μg per 
kilogram of body weight (higher-dose group) or 200 μg per kilogram 
(standard-dose group) on days 0, 7, and 14, combined with head-to-toe 
application of 5% permethrin cream on days 0 and 7 and daily 
application (as recommended) of an emollient cream. The primary end 
point was cure of severe scabies, which was defined as the absence of 
mites and mite-related products (i.e., eggs and feces), as confirmed by 
parasitologic or dermoscopic assessment on days 18 and 21, and the 
absence of active clinical lesions on physical examination on day 28.



Severe scabies is a rare parasitic skin disease that encompasses profuse and diffuse 
manifestations of classic scabies and crusted scabies. Clinically, the rash in profuse 
scabies is erythematous, scaly, and disseminated, involving areas that are not typically 
affected in classic scabies (e.g., the scalp, head, neck, or back) and potentially 
engendering erythroderma. Crusted scabies is clinically characterized by the presence of 
several hyperkeratotic and psoriasiform skin lesions containing dozens to hundreds to 
thousands of infesting Sarcoptes scabiei var. hominis mites. Immunosuppression — either 
iatrogenic (e.g., caused by systemic or topical use of glucocorticoids in patients with 
transplants or in those with unrecognized scabies-related itch or eczematous lesions, 
respectively) or noniatrogenic (e.g., caused by underlying human immunodeficiency 
virus, acquired immunodeficiency syndrome, or human T-cell leukemia virus type 1) — is 
a risk factor for severe scabies.
Because ivermectin at higher doses has been effective in the treatment of some parasitic 
diseases, such as head lice and malaria, we conducted a randomized clinical trial 
involving adults with severe scabies to compare the efficacy and safety of a three-dose 
regimen of oral ivermectin at a higher dose (400 μg per kilogram of body weight) with 
those of the standard dose (200 μg per kilogram), combined with two applications of 5% 
permethrin cream.



Methods
Trial Design and Oversight
The GALE CRUSTED (High Dosage of Oral Ivermectin for Crusted Scabies) trial was a blinded, head-to-
head randomized clinical trial that evaluated whether oral ivermectin at a high dose was superior to 
the standard dose in curing severe scabies; with the patients in both groups receiving 5% permethrin 
and emollient cream. 
Patients were assigned to receive oral ivermectin (to be taken with food) at a dose of 400 μg per 
kilogram or at the standard 200-μg-per-kilogram dose on days 0, 7, and 14. Because the pharmacist 
prepared the same number of matched tablets and delivered identical unmarked wallets to both trial 
groups, the patients and investigators remained unaware of the trial-group assignments.
Patients and Eligibility Criteria
Adults 18 years of age or older with or without immunosuppression (including those with 
immunosuppression who had previously received topical or systemic glucocorticoids) were eligible to 
participate if they had severe scabies — either profuse (defined as spreading, erythematous, scaly 
lesions) or crusted (with at least two hyperkeratotic sites).
End Points
The primary end point was cure of severe scabies, which was defined as the absence of mites and 
mite-related products, as confirmed by parasitologic or dermoscopic assessment (or both) on days 18 
and 21 (a single positive result was considered to indicate treatment failure) and the absence of active 
clinical scabies lesions on physical examination on day 28.



Patients with Cure on Day 28.

Demographics



Cutaneous Adverse Events Potentially Related to 
the Combination of Scabicides Used.Subgroup Analyses of Patients with Cure on Day 

28.





HBG1 (Hemoglobin Subunit Gamma 1) ist ein 
menschliches Gen, das für die A-Gamma-Globin-
Kette kodiert. Diese Kette ist ein wesentlicher 
Bestandteil des fetalen Hämoglobins (HbF), welches 
Sauerstoff im Blut von Föten und Neugeborenen 
transportiert.

Wichtige Fakten zu HBG1:

•Funktion: Bildet zusammen mit Alpha-Globin-Ketten das fetale 
Hämoglobin.

•Lokalisation: Befindet sich auf Chromosom 11 im Beta-Globin-
Gencluster.

•Unterschied zu HBG2: HBG1 kodiert für Alanin an Position 
136, während das fast identische Gen HBG2 (G-Gamma) dort 
Glycin besitzt.

•Entwicklung: Die Expression findet primär in der fetalen Leber, 
Milz und im Knochenmark statt und wird nach der Geburt 
normalerweise durch adultes Hämoglobin ersetzt

HBG1 Kodiert für die beta Kette

In Sichelzell-Anämie ist die beta Kette mutiert

Beta-kette mutiert

Nachwievor Gamma-ketten 
anstatt Beta-ketten



HBG2 (Hämoglobin-Untereinheit Gamma-2) ist ein 
menschliches Gen auf Chromosom 11, das für die 
Produktion von fötalem Hämoglobin (HbF) 
entscheidend ist

Biologische Funktion

•Bestandteil von HbF: Zusammen mit Alpha-Ketten bildet das 
HBG2-Protein das fötale Hämoglobin.

•Sauerstofftransport: HbF hat eine höhere Affinität zu 
Sauerstoff als das Hämoglobin von Erwachsenen, was die 
Versorgung des Fötus im Mutterleib sichert.

•Entwicklung: Es wird vorrangig in der fötalen Leber, Milz und 
im Knochenmark exprimiert und nach der Geburt 
normalerweise durch adultes Hämoglobin (HbA) ersetzt.

HBG1 Kodiert für die gamma Kette



Risto-cel (vollständiger Name: Ristoglogene 
autogetemcel) ist eine experimentelle 
Zelltherapie zur Behandlung der schweren 
Sichelzellkrankheit.

Die wichtigsten Fakten zur Therapie

•Einmalige Behandlung: Es handelt sich um eine autologe 
Stammzelltransplantation, bei der patienteneigene Zellen 
außerhalb des Körpers genetisch verändert werden.

•Wirkmechanismus: Durch Base-Editing wird das BCL11A-Gen 
so beeinflusst, dass der Körper wieder gesundes, nicht-
sichelndes Hämoglobin produziert (macht HbF anstatt HbA).

•Aktueller Status: Die Therapie befindet sich in klinischen 
Studien (Phase 1/2 BEACON-Studie).

•Ergebnisse: Erste Daten zeigen eine deutliche Reduktion 
schmerzhafter Gefäßverschlüsse (VOCs) und eine 
Normalisierung der Blutwerte bei den behandelten Patienten.



Sickle cell disease is characterized by chronic hemolytic anemia and recurrent severe vaso-occlusive 
crises. Ristoglogene autogetemcel (risto-cel) includes autologous CD34+ hematopoietic stem and 
progenitor cells that have been base-edited to target the HBG1 and HBG2 promoters and inhibit BCL11A 
binding without altering BCL11A expression, yielding a switch in hemoglobin production from sickle 
hemoglobin (HbS) to antisickling fetal hemoglobin (HbF).
In this phase 1–2 study, we enrolled patients 12 to 35 years of age with sickle cell disease who had had at 
least four severe vaso-occlusive crises in the 2 years before enrollment. After myeloablative conditioning 
with pharmacokinetically guided administration of busulfan, patients received a single infusion of risto-
cel (at a dose of ≥3.0×106 viable CD34+ cells per kilogram of body weight). The primary efficacy end point 
was freedom from severe vaso-occlusive crises for 12 consecutive months, starting later than 60 days 
after the last red-cell transfusion. This interim analysis was unplanned; here, we describe safety, editing, 
engraftment, and hemoglobin production and the number of severe vaso-occlusive crises starting later 
than 60 days after the last red-cell transfusion.
Conclusions
Treatment with risto-cel was followed by rapid engraftment and durable expression of HbF and reduction 
in HbS. These data support further investigation of risto-cel to treat sickle cell disease. 



Ristoglogene autogetemcel (BEAM-101; risto-cel) is an investigational genetically modified cell 
therapy consisting of ex vivo base-edited autologous CD34+ hematopoietic stem and 
progenitor cells (HSPCs) that are designed to increase the production of antisickling fetal 
hemoglobin (HbF) and decrease the production and levels of circulating HbS. HbF is the 
dominant hemoglobin during fetal development and early infancy. The fetal-to-adult globin 
switch is mediated by transcriptional repressor BCL11A, which binds to regulatory sites within 
the HBG1 and HBG2 promoters and silences γ-globin expression, thereby reducing the 
production of HbF soon after birth. Sustained pancellular expression of HbF into adulthood 
confers antisickling effects and is observed in persons with hereditary persistence of fetal 
hemoglobin (HPFH) who coinherit the sickle mutation. Among patients with sickle cell disease, 
HbF levels of 10 to 20% are associated with improved childhood survival, whereas levels 
approaching those seen in persons with HPFH (30 to 40%) are linked to a markedly attenuated 
disease course. Families with homozygous deletional HPFH, resulting from large deletions in 
the β-globin gene cluster and characterized by constitutively elevated HbF level, have HbF 
values ranging from 60 to 100%, and no adverse clinical effects have been described in the 
literature. Protection against red-cell sickling is achieved under normal conditions at a 
concentration of 10 pg of HbF per F cell (a red cell that expresses detectable levels of fetal 
hemoglobin).





Demographics Mobilization, Collection, and Transplantation 
Characteristics (Treated Population).



Adverse Events after Risto-cel Infusion. Investigator-Reported Severe Vaso-occlusive Crises after 
Treatment with Risto-cel (Treated Population).





Discussion
In this ongoing study (BEACON), one-time treatment with risto-cel in 31 patients with up to 20 months 
of follow-up was followed by rapid engraftment and durable expression of HbF of more than 60% and 
reduction in HbS to less than 40%. One patient died from idiopathic pneumonia syndrome. Adverse 
events were generally consistent with busulfan conditioning, autologous hematopoietic stem-cell 
transplantation, and underlying sickle cell disease, a finding that underscores the importance that 
treating physicians ensure patient understanding of the overall risks of busulfan conditioning and 
transplantation and continue to counsel them throughout the study to avoid risk factors (such as 
smoking, vaping, and alcohol use) that could further elevate the risks of pulmonary and liver toxic 
effects that have been associated with busulfan conditioning. Because this study is ongoing, the 
primary efficacy end point cannot be evaluated yet; as of the data-cutoff date for this analysis, no 
participant has had an investigator-reported severe vaso-occlusive crisis after engraftment.
Patients had rapid, robust, and pancellular HbF expression after treatment with risto-cel. Sickling 
kinetics decreased to levels similar to those of sickle cell trait reference samples. The resolution of 
anemia, sickling, and hemolysis that was seen in all patients is consistent with improved red-cell health 
and function. The BEACON study, however, is limited by the single-group design, a narrow age range 
for enrollment, the exclusion of patients with a history of stroke, restriction to a United States–based 
population, and limited applicability to the specific genotypes and age groups studied; the current 
analysis is limited by a short duration of follow-up.



Beta-amyloid (\(A\beta\)) is a peptide that plays a crucial role 
in normal brain function, including regulating synaptic 
plasticity, supporting neuron growth and repair, and defending 
against oxidative stress. While infamous for aggregating into 
plaques in Alzheimer's disease, in its soluble form, it serves as a 
normal metabolic product involved in protection against 
pathogens and maintaining the blood-brain barrier.

Key Physiological Functions

•Synaptic Modulation: It helps regulate the strength of 
connections between neurons (synaptic plasticity), which is 
vital for memory and learning.

•Neuroprotection & Repair: It acts as a defense mechanism, 
with its production increasing in response to injury or stress to 
protect brain cells.

•Immune Response: It is believed to act as an antimicrobial 
peptide, defending the brain against infections and toxins.

•Vascular Regulation: It helps repair leaks in the blood-brain 
barrier and regulate blood flow.

Role in Disease (Pathology)
The pathology arises when the production of \(A\beta\) 
exceeds its clearance rate, causing it to misfold and 
aggregate.

•Oligomers & Plaques: Soluble \(A\beta\) converts into 
toxic soluble oligomers and eventually insoluble plaques.

•Neurotoxicity: These aggregates interfere with synaptic 
function, cause inflammation, and eventually lead to 
neuronal death, contributing to Alzheimer's disease.

•Age Factor: While present throughout life, the ability to 
break down \(A\beta\) decreases with age, leading to 
accumulation.

https://www.google.com/search?q=Synaptic+Modulation&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAC
https://www.google.com/search?q=Synaptic+Modulation&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAC
https://www.google.com/search?q=Neuroprotection+%26+Repair&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAE
https://www.google.com/search?q=Neuroprotection+%26+Repair&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAE
https://www.google.com/search?q=Immune+Response&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAG
https://www.google.com/search?q=Immune+Response&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAG
https://www.google.com/search?q=Vascular+Regulation&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAI
https://www.google.com/search?q=Vascular+Regulation&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIAxAI
https://www.google.com/search?q=Oligomers+%26+Plaques&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIBRAC
https://www.google.com/search?q=Oligomers+%26+Plaques&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIBRAC
https://www.google.com/search?q=Neurotoxicity&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIBRAF
https://www.google.com/search?q=Neurotoxicity&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIBRAF
https://www.google.com/search?q=Age+Factor&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIBRAH
https://www.google.com/search?q=Age+Factor&oq=what+is+the+function+of+beta+amyloid%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQABgTGIAEMgoIAhAAGBMYFhgeMgoIAxAAGBMYFhgeMgoIBBAAGBMYFhgeMgoIBRAAGBMYFhgeMgcIBhAAGO8FMgoIBxAAGIAEGKIEMgcICBAAGO8F0gEJMTA4MTBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBWhXCKZc5szFJzy9q23uZDlHN6uXWyY9VAFQG2CXRl0tr_iuVmrOA5ubK-R6xChzXZeqftKkPNxMM9BiSuOHf55f2C4CeIqz3QvjmJ2EVJFM90DymV3ogfarqVCYilSEUyaSMEwhx9cEaawiAHCKTGJI5C7gtSdRYunbxL4EVy-vw&csui=3&ved=2ahUKEwipjfyow6uUAxXMRfEDHcV5NW0QgK4QegQIBRAH


Cerebral Amyloid Angiopathy (CAA) und die 
Alzheimer-Krankheit (AD) sind eng verwandte 
Erkrankungen, die beide durch die Ablagerung 
von Amyloid-Beta-Proteinen (Amyloid beta) im 
Gehirn gekennzeichnet sind. Während sie oft 
gemeinsam auftreten, unterscheiden sie sich 
grundlegend darin, wo sich dieses Protein 
ansammelt.

•Ablagerungsort:
•Alzheimer: Amyloid bildet "Plaques" im Hirngewebe 
(Parenchym).
•CAA: Amyloid lagert sich in den Wänden der kleinen 
Blutgefäße des Gehirns ab.
•Protein-Varianten:
•Alzheimer ist primär mit der längeren Form Aβ42 assoziiert.
•CAA besteht überwiegend aus der kürzeren Form Aβ40.
•Primäre Symptome:
•Alzheimer: Gedächtnisverlust und fortschreitender kognitiver 
Abbau.
•CAA: Erhöhtes Risiko für Hirnblutungen (hämorrhagischer 
Schlaganfall) und Mikroblutungen.

These are not quite the same



Summary
Cerebral amyloid angiopathy is a major cause of hemorrhagic stroke, a frequent 
contributor to age-related cognitive impairment, and a key component in adverse 
responses to beta-amyloid (Aβ) immunotherapy. Defined by pathological deposition of 
Aβ in the small blood vessels of the brain, cerebral amyloid angiopathy is most often 
diagnosed on the basis of magnetic resonance imaging studies showing multiple 
hemorrhages or leptomeningeal blood products within or overlying the cerebral cortex. 
The disorder typically manifests as hemorrhagic stroke or as a contributing factor to 
cognitive decline and, less commonly, with transient focal neurologic symptoms or a 
cerebral inflammatory autoimmune syndrome. The high risk of recurrent hemorrhagic 
strokes associated with cerebral amyloid angiopathy poses a particular challenge in 
patients with indications for antithrombotic therapy and dictates a carefully 
individualized weighing of risks and benefits. Ongoing research is focused on tools to 
aid in risk prediction, early diagnostic markers, and identification of key pathogenic 
steps as targets for disease-modifying therapies.



Pathogenesis and Epidemiology
The Aβ fibril deposits that characterize cerebral 
amyloid angiopathy differ from those in Alzheimer’s 
disease in that they are primarily localized to cerebral 
blood-vessel walls rather than brain tissue and are 
characterized by a predominance of the shorter Aβ40 
isoform rather than the longer Aβ42 isoform. The 
pathological changes range from trace Aβ deposits 
surrounding arteriolar smooth-muscle cells (mild 
cerebral amyloid angiopathy, Figure 1A) to full 
replacement of the arteriolar media (moderate 
cerebral amyloid angiopathy, Figure 1A) and, 
ultimately, to fragmentation of the vessel wall (severe 
cerebral amyloid angiopathy, Figure 1B). Amyloid is 
predominantly deposited in leptomeningeal and 
cortical arterioles, but it may appear in cerebral 
capillaries, otherwise sparing cerebral veins, venules, 
larger arteries, and deep penetrating arterioles in the 
basal ganglia, thalamus, and brain stem. Deposits are 
absent in vessels outside the central nervous system. 
Intracerebral hemorrhage occurs at the severe 
pathological stage3 and is likely to be the result of 
vascular remodeling that leads to replacement of Aβ-
laden vessel-wall segments with fibrin and other 
plasma components, blood–brain barrier leakage, and 
accumulation of activated astrocytes and perivascular 
microglia or macrophages.

https://www.nejm.org/doi/full/10.1056/NEJMra2411298
https://www.nejm.org/doi/full/10.1056/NEJMra2411298
https://www.nejm.org/doi/full/10.1056/NEJMra2411298
https://www.nejm.org/doi/full/10.1056/NEJMra2411298






Boston Criteria, Version 2.0, for Probable Cerebral Amyloid Angiopathy.



Conclusions and Future Directions
A neuroimaging-based diagnosis of cerebral amyloid angiopathy can inform decisions about 
blood-pressure control and judicious use or avoidance of antithrombotic therapies. Similar 
considerations of risks and benefits apply to the incorporation of cerebral amyloid 
angiopathy markers into decisions about whether to initiate immunotherapy in patients 
with Alzheimer’s disease.
The limited treatment options for cerebral amyloid angiopathy highlight the importance of 
identifying new approaches to disease modification. The decades-long pathogenic pathway 
and insidious effects on physiological properties of blood vessel, cognitive function, and 
intracerebral hemorrhage risk provide a long time window for slowing progression, but only 
if the early pathogenic steps can be detected and blocked. Potential approaches to slowing 
the progression of cerebral amyloid angiopathy include reducing Aβ production, enhancing 
Aβ clearance, and protecting vessels from destructive remodeling triggered by Aβ. Data on 
blocking production of Aβ may emerge from an ongoing phase 2 trial (ClinicalTrials.gov 
number, NCT06393712) of a C16-conjugated short interfering RNA targeted to APP, a trial 
involving persons with symptomatic sporadic cerebral amyloid angiopathy as well as those 
with presymptomatic or symptomatic Dutch-type cerebral amyloid angiopathy. Determining 
how and when cerebral amyloid angiopathy can be slowed will inform future progress in 
developing treatments for this small-vessel brain disease.

https://clinicaltrials.gov/show/NCT06393712




A 62-year-old man was admitted to the hospital for malaise, anorexia, rash, and diffuse 
lymphadenopathy. Fatigue and anorexia had begun 6 months earlier. Four months before 
admission, a pruritic rash developed on the back and during the next several days spread to 
the abdomen, arms, and legs. The rash did not resolve with topical glucocorticoids, 
antihistamines, or antibiotics (cephalosporin followed by fluoroquinolone). One month before 
admission, he completed a course of antibiotics and underwent a cervical-lymph-node biopsy 
at another hospital. The specimen showed granulation tissue with infiltration of lymphocytes, 
plasma cells, neutrophils, and a small population of atypical T cells but was inconclusive. No 
microbiologic studies were performed on the specimen.

The patient had lost 11 kg in the past 6 months. He reported no fever, night sweats, or cough. 
His medical history was notable only for coronavirus disease 2019 (Covid-19) 1 year earlier. He 
was taking no medications or herbal supplements. He had smoked one pack of cigarettes daily 
for 42 years and drank 12 ounces of beer twice per week. He was an office worker and enjoyed 
gardening. He was born in Kyushu, the southernmost of the four main islands of Japan, and 
later resided near Tokyo.



He appeared fatigued. The axillary temperature was 36.8°C, the pulse 108 beats per minute, the 
blood pressure 112/66 mm Hg, the respiratory rate 12 breaths per minute, and the oxygen 
saturation 95% while he was breathing ambient air. Multiple tender lymph nodes, each between 
1.0 and 1.5 cm in diameter, were noted, bilaterally in the cervical, axillary, and inguinal regions. 
Cardiopulmonary and abdominal examinations were normal; there was no hepatosplenomegaly. 
Erythematous papules and pustules were present on the trunk, arms, and legs, including the 
palms and soles.



The white-cell count was 30,800 per microliter, with 83% neutrophils, 6% lymphocytes, 3% 
monocytes, and 5% eosinophils. The hemoglobin level was 9.7 g per deciliter with a platelet 
count of 676,000 per microliter. The erythrocyte sedimentation rate was 117 mm per hour 
(reference value, <10). The C-reactive protein (CRP) level was 11.3 mg per deciliter (reference 
value, <0.14). The aspartate aminotransferase level was 30 U per liter (reference range, 13 to 
30), the alanine aminotransferase level was 44 U per liter (reference range, 10 to 42), and the 
lactate dehydrogenase level was 190 U per liter (reference range, 124 to 222). These results 
were similar to those obtained 1 month earlier at the outside facility.

The IgG, IgM, and IgA levels were normal. Testing for antinuclear antibodies was negative, as 
was testing for rapid plasma reagin and serum HIV antibodies. The CD4+ T-cell count was 1197 
per microliter (reference range, 344 to 1290). Tests for EBV DNA in peripheral-blood 
mononuclear cells and CMV antigenemia were both negative. Testing for anti–HTLV-1 antibody 
was negative. The T-SPOT.TB (T-SPOT) interferon-γ release assay was negative. Acid-fast bacilli 
stains of the sputum were negative. Two sets of blood cultures were sterile. A chest radiograph 
was normal.



Contrast-enhanced computed tomography (CT) showed diffuse lymphadenopathy, with one left cervical lymph node 
having internal necrosis. Whole-body positron-emission tomography revealed hypermetabolic lymph nodes in cervical, 
supraclavicular, axillary, intrathoracic, mediastinal, periaortic, and mesenteric regions (Figure 2), available with the full 
text of this article at NEJM.org). An excisional biopsy of a left supraclavicular lymph node revealed replacement of the 
lymph follicle by lymphocytes, plasma cells, and neutrophils, along with a small population of atypical plasma cells. 
There were no granulomas. Flow cytometry and immunostaining did not suggest lymphoma, Castleman’s disease, or 
IgG4-related disease. Ziehl–Neelsen and Giemsa staining showed no microorganisms.

An abdominal skin biopsy revealed epidermal pustular dermatitis (neutrophilic infiltrate with spongiosis). No atypical 
cells were identified. Cultures of the biopsy specimens yielded no growth of bacteria or fungi.

https://www.nejm.org/doi/full/10.1056/NEJMcps2511351


After 6 days, acid-fast bacilli were detected on mycobacterial blood culture and were later identified 
as Mycobacterium abscessus. Culture from a biopsy of the left axillary lymph node subsequently 
grew M. abscessus. A second interferon-γ release assay, QuantiFERON-TB Gold Plus (QFT), was 
indeterminate, owing to a lack of response in the mitogen tube (a positive control that confirms that 
the patient’s immune system is capable of mounting an interferon-γ response).

Neutralizing autoantibodies against interferon-γ were detected at a titer of 768 enzyme-linked 
immunosorbent assay (ELISA) units (EU) (reference range, 5 to 50; 1 EU=1.0 μg per milliliter) in a 
serum dilution of 1:1000. Anti–interferon-γ autoantibody syndrome was diagnosed.

After 4 weeks of intravenous antibiotic therapy (azithromycin, amikacin, and imipenem), the rash 
and lymphadenopathy abated. On the basis of susceptibility testing, the regimen was switched to 
oral azithromycin and sitafloxacin.

One month later, the rash and lymphadenopathy recurred (Figure 3). The patient was afebrile, and 
blood and skin mycobacterial cultures were negative. Cultures of a left axillary lymph node grew M. 
abscessus with an increase of four times in macrolide minimum inhibitory concentration (MIC) as 
compared with the original strain. After the administration of imipenem, tigecycline, and 
clarithromycin, the rash resolved, and the lymphadenopathy decreased.

https://www.nejm.org/doi/full/10.1056/NEJMcps2511351


Surveillance CT performed 4 weeks later showed 
regression of the lymphadenopathy but multiple new 
hepatic lesions. CT performed 2 weeks after the initial 
surveillance CT revealed further enlargement of these 
hepatic lesions, despite further reductions in 
lymphadenopathy and in the rash and an increase in 
the energy level. A liver biopsy showed necrosis and 
clusters of epithelioid cells suggestive of granulomas. 
Cultures from the specimen were negative.

A paradoxical reaction to antimicrobial treatment was 
diagnosed. The antimicrobial regimen was continued 
without administration of glucocorticoids. After 6 
weeks of intravenous therapy, the regimen was 
switched to oral treatment with clarithromycin, 
sitafloxacin, and clofazimine. At 2 months of follow-
up, the liver lesions had resolved and the patient had 
gained 2 kg and returned to work.





Paradoxical reactions commonly emerge or intensify during immune reconstitution in 
immunocompromised patients but can also occur in persons who are immunocompetent. This 
patient had impaired interferon-γ responsiveness but intact cell-mediated immunity, including 
CD4+ T cells, which were capable of reacting to the increased quantity of mycobacterial antigens. 
Treatment failure, including drug resistance, must be ruled out before diagnosis of a paradoxical 
reaction. Clinical improvement often occurs with observation alone. In patients with severe 
symptoms, glucocorticoids or tumor necrosis factor α antagonists may be considered.

This case illustrates how the discovery of a particular infection (in this case, M. abscessus in a 
patient without known immunocompromise) can point to a specific immunodeficiency syndrome 
(in this case, anti–interferon-γ autoantibody syndrome). It also highlights that clinical worsening in 
the context of treatment does not necessarily imply treatment failure but rather may indicate a 
paradoxical reaction, which reflects the dynamic interplay between mycobacteria and the immune 
system. These two manifestations illustrate both interference with the immune system and its 
overzealous response.



Eine Darmspiegelung (Koloskopie) gilt als der 
„Goldstandard“ für die Darmkrebsvorsorge. Sie ist 
die einzige Methode, die Krebs nicht nur erkennt, 
sondern durch die Entfernung von Vorstufen 
(Polypen) aktiv verhindern kann. 

Warum die Koloskopie wichtig ist

•Prävention: Ärzte können Polypen während der Untersuchung 
direkt entfernen, bevor diese bösartig werden.

•Vollständigkeit: Der gesamte Dickdarm wird mit einer Kamera 
gründlich untersucht.

•Genauigkeit: Sie ist der empfindlichste verfügbare Test zur 
Früherkennung
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Es gibt derzeit zwei von der 
Weltgesundheitsorganisation (WHO) 
empfohlene Impfstoffe gegen Malaria: 
RTS,S/AS01 (Mosquirix) und den neueren 
R21/Matrix-M. Diese Impfstoffe sind primär für 
Kinder in afrikanischen Gebieten mit hohem 
Übertragungsrisiko vorgesehen und dienen nicht 
als Reiseimpfung für Touristen.

Das primäre Zielantigen der aktuell zugelassenen und am 
weitesten fortgeschrittenen Malaria-Impfstoffe ist das 
Circumsporozoitenprotein (CSP).

Dieses Protein befindet sich auf der Oberfläche der 
Sporozoiten, dem Stadium des Parasiten Plasmodium 
falciparum, das durch den Mückenstich in die Blutbahn des 
Menschen gelangt. Die Impfung soll verhindern, dass diese 
Sporozoiten die Leberzellen infizieren.



RTS,S/AS01 (Handelsname Mosquirix) ist der weltweit erste von der WHO empfohlene 
Malaria-Impfstoff (seit 2021). Er richtet sich gegen Plasmodium falciparum, den tödlichsten 
Malaria-Erreger, und wird primär bei Kindern in Subsahara-Afrika eingesetzt. Der Impfstoff 
zeigt eine moderate Wirksamkeit von ca. \(56\ \%\) und erfordert vier Dosen für einen 
wirksamen Schutz.

Wichtige Fakten zu Mosquirix:

•Entwicklung & Zulassung: Entwickelt von GSK (GlaxoSmithKline) und der PATH Malaria 
Vaccine Initiative, mit Förderung durch die Bill & Melinda Gates Foundation.

•Wirkmechanismus: Es handelt sich um einen rekombinanten Impfstoff, der ein Protein des 
Malaria-Parasiten mit Hepatitis-B-Oberflächenantigen kombiniert.

•Zielgruppe: Kinder ab 5 Monaten in Regionen mit moderater bis hoher Übertragungsrate.

•Impfschema: Drei Dosen im ersten Lebensjahr, eine vierte Auffrischungsdosis im Alter von ca. 
24 Monaten.

•Wirksamkeit: In Studien wurde eine Senkung der schweren Malariafälle um über \(30\ \%\) in 
Pilotregionen beobachtet.

•Sicherheit: Der Impfstoff gilt als sicher und gut verträglich.



Vaccine 
given for 4 
doses



Reduced 
mortality 
(somewhat)















Der Systemische Lupus erythematodes (SLE) ist eine 
chronische, meist in Schüben verlaufende 
Autoimmunerkrankung aus der Gruppe der Kollagenosen, 
die nahezu jedes Organsystem betreffen kann. Das 
Immunsystem greift fälschlicherweise gesundes Gewebe 
an, oft betroffen sind Haut, Gelenke, Nieren und 
Blutgefäße. Frauen im Alter von 20 bis 40 Jahren sind am 
häufigsten betroffen.

Therapie
Lupus ist bisher nicht heilbar, aber mit modernen 
Medikamenten gut behandelbar. Ziel ist die 
Unterdrückung der Entzündung und Vermeidung von 
Organschäden.
•Basistherapie: Hydroxychloroquin.
•Schubtherapie: Kortison (Prednisolon).
•Immunsuppressiva: Azathioprin, Cyclophosphamid.
•Biologicals: Belimumab.
•Prävention: Konsequenter UV-Schutz (Sonnencreme LSF 
50+).



Toll-like-Rezeptoren (TLRs) sind ein entscheidender Teil deines 
angeborenen Immunsystems. Als sogenannte Pattern-
Recognition Receptors (PRRs) fungieren sie wie biologische 
„Sensoren“, die fremde Eindringlinge anhand ihrer 
charakteristischen Oberflächenstrukturen (PAMPs) erkennen.

Kernfunktionen

•Frühwarnsystem: Sie erkennen Moleküle von Bakterien, Viren 
und Pilzen.

•Unterscheidung: Sie helfen dem Körper, zwischen „selbst“ 
(eigenem Gewebe) und „nicht selbst“ (Erregern) zu 
unterscheiden.

•Signalgebung: Bei Kontakt lösen sie eine Kaskade aus, die 
Entzündungsstoffe (Zytokine) freisetzt und das Immunsystem 
aktiviert.

•Brücke: Sie verbinden die schnelle, unspezifische angeborene 
Abwehr mit der gezielten, adaptiven Immunantwort.



















What to do



Possible effects of GLP-1 
agonists were recognized



Enlicitide (früher MK-0616) ist ein neuartiger, oraler PCSK9-Hemmer zur Senkung des LDL-
Cholesterins, der sich 2026 in fortgeschrittenen Phase-III-Studien befindet. Als makrozyklisches 
Peptid ermöglicht es erstmals eine tägliche Tabletteneinnahme statt Injektionen. Studien zeigten 
eine signifikante LDL-Senkung um ca. 57-60%
Wichtige Fakten zu Enlicitide:

•Wirkmechanismus: Es hemmt das Protein PCSK9, was die 
Anzahl der LDL-Rezeptoren auf Zellen erhöht und somit mehr 
LDL-Cholesterin aus dem Blut entfernt.

•Wirksamkeit: In der CORALreef-Lipids-Studie (Phase 3) sank 
der LDL-Wert nach 24 Wochen um durchschnittlich 57% im 
Vergleich zu 3% bei Placebo.

•Anwendung: Es ist als einmal tägliche Tablette konzipiert.

•Studienlage: Mehrere Studien (CORALreef-Lipids, -HFH, -Add-
on) untersuchen den Einsatz bei Patienten mit hohem 
kardiovaskulärem Risiko.

•Status: Bisher nicht offiziell zugelassen, aber als 
vielversprechende orale Alternative zu injizierbaren PCSK9-
Antikörpern (Evolocumab) eingestuft.

HSPGs (Heparansulfat-Proteoglykane) auf Leberzellen fungieren als Co-
Rezeptoren, die PCSK9 binden und an der Oberfläche konzentrieren, 
was den Abbau des LDL-Rezeptors (LDLR) durch PCSK9 fördert. Die 
Bindung an HSPG ist entscheidend für die Aktivität von PCSK9; eine 
Störung dieser Interaktion könnte theoretisch den LDLR schützen-



Biologics are nature-inspired pharmaceutical 
compounds for treating diseases such as cancer, 
chronic autoimmune disorders, and high-cholesterol 
conditions. They are often based on proteins in which 
amino acids are linked by amide bonds that undergo 
rapid degradation by digestive enzymes if taken orally. 
Biologics are therefore primarily administered through 
intravenous injection. Orally available alternatives can 
improve patients’ quality of life and adherence to 
health management. Peptide-based drugs can be 
chemically modified to withstand degradation and are 
simpler alternatives to biologics. However, their 
synthesis often involves many steps and is inefficient. 
Klapars et al. report a kilogram-scale synthesis of 
enlicitide, a peptide drug for lowering low-density 
cholesterol that is in a Phase 3 clinical trial for 
atherosclerotic cardiovascular disease. This new 
synthesis route leverages engineered enzymes and 
crystallization of key intermediates, substantially 
cutting down the number of reaction steps while 
improving yield.



Biocatalytic retrosynthesis of an oral 
peptide drug

Enlicitide, a peptide-based drug for reducing 
low-density cholesterol, has a complex 
interlocked ring structure. 

Biocatalytic retrosynthesis avoids complicated 
protecting group manipulations and 
inefficient chromatographic purification of 
reaction intermediates. 

This enables production of kilogram-scale 
enlicitide with >99% purity in three cascade 
reactions, which is a substantial improvement 
from the conventional synthesis route that 
requires 64 steps in dilute conditions.




