
Als gemeinsame Einrichtung von MDC und Charité fördert das Experimental and Clinical Research Center 
die Zusammenarbeit zwischen Grundlagenwissenschaftlern und klinischen Forschern. Hier werden neue 
Ansätze für Diagnose, Prävention und Therapie von Herz-Kreislauf- und Stoffwechselerkrankungen, Krebs 
sowie neurologischen Erkrankungen entwickelt und zeitnah am Patienten eingesetzt. Sie sind eingeladen, 
uns beizutreten. Bewerben Sie sich!
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A 27-year-old woman presented with a 2-week 
history of joint pain, fever, sore throat, and a 
nonpruritic rash that worsened during febrile 
episodes. Physical examination was notable for 
generalized lymphadenopathy and swelling of 
the wrists, knees, and ankles. Laboratory studies 
showed neutrophilic leukocytosis, an elevated 
C-reactive protein level and erythrocyte 
sedimentation rate, and ferritin level of 4053 μg 
per liter (reference range, 10 to 200). An 
antinuclear antibody was negative. Which of the 
following is the most likely diagnosis?

Adult-onset Still's disease

Drug reaction with eosinophilia and systemic 
symptoms

Parvovirus B-19

Sarcoidosis

Scarlet fever

Testing for autoimmune and infectious conditions was 
negative and a diagnosis of adult-onset Still’s disease was 
made. Still’s disease is an uncommon autoinflammatory 
disorder characterized by fever, polyarthritis, and an 
evanescent rash that may resolve when the patient is 
afebrile. The diagnosis is made in patients who have 
typical clinical findings and elevated levels of inflammatory 
markers and ferritin, after infectious, malignant, and 
autoimmune conditions have been ruled out.



Der Morbus Still des Erwachsenen (Adult-onset Still's 
disease, AOSD) ist eine seltene autoinflammatorische 
Erkrankung, die durch eine Kombination aus hohem Fieber, 
einem lachsfarbenen Hautausschlag und Gelenkschmerzen 
gekennzeichnet ist. Sie gilt als die Erwachsenenform der 
systemischen juvenilen idiopathischen Arthritis (Still-
Syndrom bei Kindern).
Kernsymptome
Die Erkrankung tritt oft schubweise auf und zeigt meist 
folgende typische Merkmale:
•Fieber: Plötzlich auftretendes, hohes Fieber (oft > 39 °C), 
das meist einmal oder zweimal täglich (häufig abends) 
spitzt und dann wieder abfällt.
•Hautausschlag: Ein flüchtiger, lachsrosa oder rötlicher 
Ausschlag, der meist während der Fieberschübe auftritt und 
danach wieder verschwindet.
•Gelenkschmerzen: Entzündungen und Schmerzen in den 
Gelenken (Arthritis/Arthralgie), die oft chronisch werden 
können. Besonders häufig betroffen sind Knie, Handgelenke 
und Knöchel.
•Halsschmerzen: Ein häufiges frühes Symptom, oft begleitet 
von geschwollenen Lymphknoten im Halsbereich.

Diagnose
Da es keinen einzelnen spezifischen Test gibt, ist AOSD 
eine Ausschlussdiagnose. Ärzte nutzen oft die 
sogenannten Yamaguchi-Kriterien zur Einordnung. 
Typische Laborbefunde sind:
•Extrem erhöhte Ferritin-Werte (ein Eisen-
Speicherprotein).
•Stark erhöhte Anzahl weißer Blutkörperchen 
(Leukozytose).
•Negative Ergebnisse bei Tests auf Rheumafaktoren 
und antinukleäre Antikörper (ANA).



LDL <70 mg/dL?

oder

LDL <55 mg/dL?



Despite guideline recommendations, evidence from 
randomized trials evaluating the appropriate low-
density lipoprotein (LDL) cholesterol target for 
secondary prevention in patients with atherosclerotic 
cardiovascular disease remains limited. In this open-
label superiority trial conducted in South Korea, we 
randomly assigned patients with atherosclerotic 
cardiovascular disease in a 1:1 ratio to a target LDL 
cholesterol level of less than 55 mg per deciliter (1.4 
mmol per liter) (intensive-targeting group) or less 
than 70 mg per deciliter (1.8 mmol per liter) 
(conventional-targeting group). The primary end 
point was a composite of death from cardiovascular 
causes, nonfatal myocardial infarction, nonfatal 
stroke, any revascularization, or hospitalization for 
unstable angina at 3 years. Safety was also assessed.



Patients with atherosclerotic cardiovascular disease are at high risk or very high risk for 
future cardiovascular events. Low-density lipoprotein (LDL) cholesterol is the primary 
target for management of dyslipidemia, and intensive lowering of LDL cholesterol levels is 
recommended in these patients. These recommendations are based on data from previous 
randomized trials showing that high-intensity statins or the addition of ezetimibe or 
proprotein convertase subtilisin–kexin type 9 (PCSK9) inhibitors to statins reduces LDL 
cholesterol levels and the risk of cardiovascular events. However, these trials aimed 
primarily to evaluate the effects of intensive lipid-lowering drugs rather than to determine 
specific targets for LDL cholesterol levels. Therefore, the Ez-PAVE trial (Effects of Ezetimibe 
Combination Therapy for Patients with Atherosclerotic Cardiovascular Disease — 
Randomized Comparison of LDL Cholesterol Targeting <70 mg per Deciliter vs. <55 mg per 
Deciliter) was designed to investigate whether targeting an LDL cholesterol level of less 
than 55 mg per deciliter is superior to targeting a level of less than 70 mg per deciliter for 
preventing recurrent major cardiovascular events in patients with atherosclerotic 



Trial Population
Patients were eligible to participate in the trial if they were 19 to 80 years of age and had 
documented atherosclerotic cardiovascular disease, which was defined as the previous 
occurrence or presence of at least one of the following: previous acute coronary syndrome 
(myocardial infarction or unstable angina), stable angina with imaging or functional studies, 
coronary revascularization or other arterial revascularization, stroke or transient ischemic attack, 
or peripheral artery disease.
Randomization and Treatment
Eligible patients were randomly assigned in a 1:1 ratio to a target LDL cholesterol level of less 
than 55 mg per deciliter (intensive-targeting group) or less than 70 mg per deciliter 
(conventional-targeting group). A Web response system with permuted-block randomization 
(with mixed blocks of 4 or 6) was used at each participating site for randomization, with 
stratification according to previous acute coronary syndrome (yes or no), the presence of 
diabetes (yes or no), and baseline LDL cholesterol level (<100 mg per deciliter [<2.6 mmol per 
liter] or ≥100 mg per deciliter). Furthermore, the patients in each group underwent a second 
random assignment in a 1:1 ratio to one of two treatment regimens: statin monotherapy or 
combination therapy with statin plus ezetimibe. The patients assigned to the statin-monotherapy 
group were further randomly assigned in a 1:1 ratio to receive one of two statin types: 
rosuvastatin or atorvastatin. 



Composite of death from cardiovascular causes, 
nonfatal myocardial infarction, nonfatal stroke, any 
revascularization, or hospitalization for unstable 
angina at 3 years. 



Primary and Secondary End Points.



Safety End Points.
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Blood Pressure Lowering in the low SDI Setting

Der Socio-demographic Index (SDI) ist eine zusammenfassende Kennzahl, die den Entwicklungsstand eines Landes oder einer Region auf 
einer Skala von 0 bis 1 misst. Er wurde von Forschern des Institute for Health Metrics and Evaluation (IHME) im Rahmen der Global 
Burden of Disease (GBD) Studie entwickelt.



Federally Qualified Health Centers (FQHCs) sind gemeinnützige, 
primärversorgende Kliniken in den USA, die umfassende 
Gesundheitsleistungen für unterversorgte Bevölkerungsgruppen anbieten. 
Sie erhalten Bundesförderung (330-Grant), bieten Behandlungen 
unabhängig von der Zahlungsfähigkeit an und nutzen eine gestaffelte 
Gebührenordnung (Sliding Fee Scale). FQHCs verbessern den Zugang zu 
Pflege, senken Kosten und behandeln über 31 Millionen Menschen.
Hauptmerkmale und Vorteile von FQHCs:
•Dienstleistungen: Bieten primäre medizinische Versorgung, Zahnpflege, 
psychische Gesundheit, Verhaltensberatung und oft Apothekenleistungen 
an.
•Zugang: Behandeln Patienten ohne Rücksicht auf Versicherungsstatus, 
Einkommen oder Einwanderungsstatus.
•Finanzierung & Struktur: Erhalten Zuschüsse von der HRSA und 
qualifizieren sich für eine verbesserte Erstattung durch Medicare und 
Medicaid.
•Verwaltung: Werden von einem Patientenbeirat geleitet (Consumer 
Governance), wobei mindestens 51 % der Vorstandsmitglieder Patienten 
des Zentrums sein müssen.
•Standorte: Finden sich sowohl in städtischen als auch in ländlichen 
Gebieten mit medizinischer Unterversorgung.
•FQHC Look-Alikes: Einrichtungen, die alle Programmstandards eines FQHC 
erfüllen, aber keine direkten 330-Grants erhalten, jedoch berechtigt für 
Medicaid/Medicare-Erstattungen sind.



Uncontrolled hypertension disproportionately affects 
populations that have substantial health disparities. Data 
regarding the effectiveness and implementation of 
multifaceted, team-based strategies for hypertension control 
among low-income patients are lacking. We randomly assigned 
federally qualified health center clinics in Louisiana and 
Mississippi to use either a multifaceted implementation 
strategy (intervention group) or enhanced usual care (control 
group) for hypertension control. The intervention included 
team-based care, protocol-based intensive blood-pressure 
management, blood-pressure audit and feedback, health 
coaching on lifestyle changes and medication adherence, and 
home blood-pressure monitoring. Enhanced usual care 
involved educating physicians about clinical guidelines for 
hypertension. The primary effectiveness outcome was the 
mean change in systolic blood pressure from baseline to 18 
months. The primary implementation outcome was the 
adherence summary score (on a scale of 0 to 4, with higher 
scores indicating better adherence to blood-pressure 
management).



The Systolic Blood Pressure Intervention Trial (SPRINT) showed that intensive 
antihypertensive treatment targeting a systolic blood pressure of less than 120 
mm Hg resulted in a significantly lower incidence of cardiovascular events or 
death from any cause than a target of less than 140 mm Hg. Several 
subsequent randomized trials have confirmed these benefits across diverse 
populations. Traditionally, marginalized ethnic groups and low-income 
populations have been underrepresented in clinical trials and often benefit less 
from clinical research. There is a critical need to develop and test effective, 
scalable implementation strategies to translate evidence-based interventions 
into real-world primary care, particularly for underserved populations. We 
assessed the effectiveness and implementation outcomes of a multifaceted, 
team-based strategy to deliver an intensive blood-pressure control protocol 
adapted from SPRINT among low-income patients receiving care at FQHC 
clinics.



Trial Procedures
The multifaceted implementation strategy that was used in the intervention clinics involved 
team-based care, protocol-based intensive blood-pressure management, blood-pressure 
audit and feedback, health coaching, and home blood-pressure monitoring. In addition, 
findings from SPRINT were disseminated to care teams, patients, and administrators. Initial 
and annual interactive training for providers focused on protocol-based intensive blood-
pressure management. Nurses and medical assistants were trained to deliver health coaching 
on lifestyle changes and medication adherence. Providers and clinic staff also received 
training in standardized techniques for blood-pressure measurement.
Primary and Secondary Outcomes
The primary effectiveness outcome was the mean change in systolic blood pressure from 
baseline to 18 months, based on six measurements taken at two visits at each time point 
(baseline, 6 months, 12 months, and 18 months). Secondary clinical outcomes included a 
systolic blood pressure of less than 120 mm Hg and less than 130 mm Hg, a reduction in 
systolic blood pressure of more than 30 mm Hg at 18 months, and the mean change in 
diastolic blood pressure and mean change in physical and mental SF-12 scores from baseline 
to 18 months. Tender Loving Care (oft als TLC abgekürzt) ist eine englische Redewendung, die im Deutschen 

am ehesten mit „liebevolle Zuwendung“, „Pflege“ oder „Streicheleinheiten“ übersetzt wird.





Effectiveness, Implementation, and Adverse Outcomes.



5 mm Hg

2.5 mm Hg

Protocol-based intensive blood-pressure management, 
blood-pressure audit and feedback, health coaching, 
and home blood-pressure monitoring. 







The trial patients, who had uncontrolled hypertension, were already taking a median of two blood 
pressure–lowering medications at baseline. Despite the effectiveness of the intervention, the between-
group difference in the change in systolic blood pressure from baseline to 18 months was modest; in 
addition, at the end of the trial, less than half the patients in the intervention group had a systolic blood 
pressure of less than 130 mm Hg, and approximately one fifth had a systolic blood pressure < 120 mm Hg.
For context, most patients who had been enrolled in SPRINT were taking three or more drugs in order for 
their systolic blood pressure to reach a target of less than 120 mm Hg. Therefore, single-pill combination 
therapy, which includes three- and four-drug combinations, may offer an effective, efficient, and scalable 
strategy that can improve adherence and side-effect profiles.
Although the current trial showed that systems-based strategies can improve hypertension control, 
implementation requires coordinated, intensive, and costly efforts. Although the current trial showed that 
systems-based strategies can improve hypertension control, implementation requires coordinated, 
intensive, and costly efforts. Programs for lowering blood pressure that include the key elements 
discussed here represent an ideal starting point, but future efforts should focus on refining processes to 
prepare systems and provide incentives for the use of team-based models. For example, tiered federal 
benchmarks could be applied to create a payment environment that rewards hypertension control 
without penalizing resource-limited FQHCs. 

Only 20% met SPRINT goals.



Die idiopathische thrombozytopenische Purpura (ITP), heute meist als Immunthrombozytopenie bezeichnet, ist 
eine Autoimmunerkrankung, bei der das Immunsystem die körpereigenen Blutplättchen (Thrombozyten) zerstört. Da 
Thrombozyten für die Blutgerinnung zuständig sind, führt ein Mangel zu einer erhöhten Blutungsneigung.

•Definition: Ein Abfall der Thrombozytenzahl auf unter 100.000/µl Blut ohne 
erkennbare andere Ursache.
•Symptome:

• Petechien: Punktförmige, stecknadelkopfgroße Hauteinblutungen, oft an 
den Beinen.

• Hämatome: Neigung zu blauen Flecken schon bei leichten Stößen.
• Schleimhautblutungen: Häufiges Nasen- oder Zahnfleischbluten sowie 

verstärkte Regelblutungen.
•Formen:

• Akute ITP: Tritt oft bei Kindern nach einem Infekt auf und heilt meist von 
selbst wieder aus.

• Chronische ITP: Betrifft häufiger Erwachsene und bleibt oft dauerhaft 
bestehen, was eine langfristige medizinische Begleitung erfordert.

•Behandlung: Eine Therapie ist meist erst notwendig, wenn die 
Thrombozytenzahl sehr niedrig ist oder starke Blutungen auftreten. Klassische 
Erstmaßnahmen sind Kortikosteroide (Cortison) oder Immunglobuline.
•Lebensführung: Bei niedrigen Werten sollten Sportarten mit hohem 
Verletzungsrisiko (z. B. Fußball oder Kampfsport) gemieden werden. Die 
Lebenserwartung ist bei korrekter Behandlung in der Regel normal.

Die wichtigsten Zielantigene sind 
bestimmte Glykoproteinkomplexe auf der 
Thrombozytenmembran:
•GP IIb/IIIa (Fibrinogenrezeptor): Dies ist das am 
häufigsten betroffene Antigen-Ziel.
•GP Ib/IX/V (vWF-Rezeptor): Ein weiteres häufiges Ziel 
der Autoantikörper.
•GP Ia/IIa sowie GP IV und GP V: Diese können 
ebenfalls als Antigene fungieren.

Paul Gottlieb 
Werlhof



Immune thrombocytopenia (ITP) is a disorder of increased platelet 
destruction and reduced platelet production and is associated with 
an increased bleeding risk and a compromised quality of life. 
Available therapies are ineffective in at least 20% of cases. 
Mezagitamab is an anti-CD38 antibody that targets plasma cells, 
plasmablasts, and natural killer cells.
We conducted this multicenter, double-blind, randomized, 
placebo-controlled trial to assess the safety and efficacy of 
mezagitamab at a dose of 100 mg, 300 mg, or 600 mg, as 
compared with placebo, administered subcutaneously once 
weekly for 8 weeks in adults with persistent or chronic ITP (mean 
platelet count on ≥2 measurements, <30,000 per microliter). The 
primary end point was adverse events. A key secondary efficacy 
end point was a platelet response (defined by a platelet count of 
≥50,000 per microliter and ≥20,000 per microliter above the 
baseline value) on at least two visits at any time through week 16.



Primary immune thrombocytopenia (ITP) is an autoimmune disease characterized by a 
decreased platelet count and a consequent increased risk of bleeding, which can be severe and 
life-threatening. Many patients also report a substantial adverse effect on their health-related 
quality of life owing to accompanying symptoms such as fatigue and anxiety.
ITP is a heterogeneous disease that may involve various pathophysiological mechanisms and 
result in varied disease trajectories and therapeutic responses. ITP is generally attributed to the 
binding of autoantibodies to platelets and megakaryocytes, which leads to platelet destruction 
by FcγR-mediated cellular cytotoxicity, as well as impairment of platelet production. However, 
autoantibodies cannot be detected in all patients; this suggests that other mechanisms may be 
involved, including CD8+ T cells or natural killer (NK) cells.
Mezagitamab (TAK-079) is a fully human IgG1 monoclonal antibody that targets CD38 with high 
affinity. CD38 is highly expressed on the surface of plasma cells and to a lesser extent on NK 
cells and subsets of T cells and B cells. Anti-CD38 therapy is commonly used for the treatment 
of multiple myeloma, and its efficacy in the treatment of autoimmune diseases shows promise. 
We conducted a multicenter, randomized, placebo-controlled trial to evaluate the safety and 
efficacy of subcutaneous mezagitamab in participants with persistent or chronic primary ITP.



Eligibility
Eligible participants were at least 18 years of age and had primary ITP that had persisted for at 
least 3 months. The diagnosis of ITP was supported by documentation of a previous response to an 
ITP therapy (other than a thrombopoietin-receptor agonist). Participants were required to have a 
mean platelet count of less than 30,000 per microliter (and individual measurements of ≤35,000 
per microliter) based on at least two measurements at least 1 week apart during screening.
Key exclusion criteria were the use of rituximab within 4 months before the first administration of 
mezagitamab or placebo, previous use of rituximab with a CD19 count outside the normal range at 
screening, a history of thrombotic or embolic events in the previous 12 months, splenectomy in the 
previous 3 months, and recent or anticipated use of certain medications or treatments. 
End Points and Assessments
The primary end point was adverse events, including adverse events of grade 3 or higher, serious 
adverse events, and adverse events leading to discontinuation of mezagitamab or placebo. 
Secondary efficacy end points were the following outcomes on at least two visits at any time 
through week 16: a platelet response (defined by a platelet count of ≥50,000 per microliter and 
≥20,000 per microliter above the baseline value),



Adverse Events.









Gelbfieber ist eine schwere, durch tagaktive Mücken 
übertragene Viruserkrankung in tropischen Gebieten Afrikas 
und Südamerikas. Sie äußert sich durch hohes Fieber, 
Schmerzen und Gelbsucht. Es gibt keine spezifische 
medikamentöse Therapie, die das Virus direkt bekämpft. Die 
wirksamste Maßnahme ist eine einmalige Impfung, die meist 
lebenslangen Schutz bietet.

Medikament gegen Gelbfieber
•Keine ursächliche Therapie: Es existiert kein Medikament, 
das das Gelbfieber-Virus direkt abtötet.
•Symptomatische Behandlung: Die Therapie beschränkt sich 
auf die Linderung der Symptome, wie Fiebersenkung und 
Flüssigkeitszufuhr. Schwere Verläufe erfordern eine 
intensivmedizinische Betreuung.
•Impfung: Die Impfung (Stamm 17D) ist der effektivste 
Schutz, oft zwingend für die Einreise in Endemiegebiete 
erforderlich und muss mindestens 10 Tage vor Reiseantritt 
erfolgen.

82 km

Carlos Finlay, Walter Reed, William Gorgas



Die Gelbfieber-Impfung ist eine hocheffektive 
Schutzmaßnahme für Reisen in tropische Gebiete 
Afrikas sowie Mittel- und Südamerikas. Sie erfolgt mit 
einem Lebendimpfstoff (meist Stamaril®), der eine 
lebenslange Immunität vermitteln kann.

Besonderheiten & Risiken
Da es sich um einen Lebendimpfstoff handelt, gibt es 
Einschränkungen für bestimmte Personengruppen:
•Schwangere und Stillende sowie Personen 
mit Immunschwäche sollten nur nach strenger Nutzen-
Risiko-Abwägung geimpft werden.
•Bei über 60-jährigen Erstgeimpften besteht ein leicht 
erhöhtes Risiko für schwere Nebenwirkungen, weshalb 
eine ausführliche Beratung in 
einer Gelbfieberimpfstelle notwendig ist.

Brasilien ist der Gelbfieber-Impfstoff nicht vollständig ausgegangen, das 
Land sah sich jedoch in den letzten Jahren wiederholt mit kritischen 
Engpässen konfrontiert, insbesondere während großer Ausbrüche.

https://hlfgp.hessen.de/oeffentlicher-gesundheitsdienst/gelbfieberimpfstellen


A next-generation, live-attenuated yellow fever vaccine, vYF, 
was developed in Vero cells to improve vaccine supply and 
availability. The safety of and immune response to vYF as 
compared with those of the licensed yellow fever vaccine, YF-
VAX, are unclear.
In this year 1 interim analysis of a phase 2, observer-blinded, 
randomized, active-controlled trial, we randomly assigned 
healthy adults 18 to 60 years of age in a 2:1 ratio to receive vYF 
or YF-VAX as a single vaccine injection on day 1. Neutralizing 
antibody titers were measured on day 29, month 6, and year 1. 
The primary analysis focused on the per-protocol population, 
which included participants with no history of yellow fever 
infection or vaccination and with no protocol deviations. 
Noninferiority would be shown if the lower limit of the two-
sided 95% confidence interval of the between-group difference 
in the percentage of participants with seroconversion was 
greater than −5 percentage points on day 29.



A next-generation yellow fever vaccine, vYF (Sanofi), has been developed to address the need for a 
safe, effective vaccine that can be upscaled rapidly in an outbreak. This live-attenuated vaccine is 
derived from the YF-17D 204 substrain of YF-VAX (Sanofi); vaccines based on this substrain have 
been shown to trigger broad immune responses by engaging innate, humoral, and cellular immunity. 
The vYF vaccine is produced in high yields in Vero cells, in accordance with international Good 
Manufacturing Practice standards, to help ensure a sustainable vaccine supply.
The vYF substrain has five nucleotide differences relative to its parent; however, only two result in 
amino acid changes. In small-animal models, vYF showed immunogenicity and viscerotropism similar 
to those of the 17D strain used in YF-VAX but lower neurovirulence. In addition, vYF protected 
against high viremia after lethal challenge with yellow fever virus. Studies in cynomolgus macaques 
suggest that vYF would offer protection against yellow fever virus infection similar to that of 
currently marketed YF-17D vaccines. Recently, a phase 1 clinical trial showed that vYF had safety and 
immunogenicity similar to that of YF-VAX. This follow-up phase 2 trial assessed the safety and 
immunogenicity of vYF in adults 18 to 60 years of age with no history of yellow fever infection or 
vaccination, with YF-VAX used as a comparator. Participants are currently in the third year of follow-
up and will be followed up to 5 years after vaccination. Here, we report the interim analysis of the 
safety and primary immunogenicity end points for up to 1 year after vaccination.



Methods
Trial Design and Oversight
This phase 2, observer-blind, randomized, active-controlled, noninferiority trial was conducted 
at 11 centers across the United States, with participants enrolled between July 1, 2021, and 
May 27, 2022. Participants will be monitored annually until the conclusion of the trial (year 5). 
Healthy adults 18 to 60 years of age were eligible for inclusion. 
Trial Objectives
The primary objective was to determine the noninferiority of the antibody response to vYF in 
terms of seroconversion at day 29 as compared with the antibody response to YF-VAX in 
participants with no history of yellow fever infection or vaccination. Secondary objectives were 
to describe the immune response to both vaccines at successive time points from day 1 to year 
1, describe the immune response according to participants’ orthoflavivirus serostatus at 
baseline, and compare the safety profiles.
Randomization and Blinding
Participants were randomly assigned in a 2:1 ratio to receive one dose of vYF or YF-VAX. The 
trial vaccinator oversaw preparation and administration of the vaccine products but was not 
authorized to collect safety data. All the participants, investigators, safety assessors, laboratory 
staff, and the sponsor were unaware of the vaccine-group assignments.



Seroconversion by Day 29 (Per-Protocol Analysis Population).

Safety Overview after One Dose of Yellow 
Fever Vaccine (Safety Analysis Population).
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KRAS (Kirsten Rat Sarcoma Virus) bezeichnet primär ein Gen 
und das dazugehörige Protein, das als zentraler Schalter für 
das Zellwachstum fungiert.
Biologische Funktion
Das KRAS-Protein ist ein sogenanntes monomeres G-
Protein. Es leitet Signale von der Zelloberfläche an den 
Zellkern weiter, um der Zelle mitzuteilen, wann sie wachsen, 
sich teilen oder spezialisieren soll. In gesundem Zustand 
schaltet sich KRAS nach der Signalübertragung selbstständig 
wieder aus.
Bedeutung bei Krebserkrankungen
Mutationen im KRAS-Gen führen dazu, dass der "Schalter" 
dauerhaft in der "Ein"-Position verbleibt. Dies verursacht ein 
unkontrolliertes Zellwachstum, was die Entstehung und 
Ausbreitung von Tumoren fördert.

Der „Kirsten“ im Namen des Kirsten Rat Sarcoma Virus (Ki-RSV) bezieht sich auf 
Werner H. Kirsten (1925–1992), einen deutsch-amerikanischen Pathologen und 
Krebsforscher.
Hier sind die wichtigsten Details zu seiner Person und seiner Entdeckung:
•Werner H. Kirsten: Er wurde in Leipzig geboren und wanderte in den 1950er Jahren in 
die USA aus. Er verbrachte einen Großteil seiner Karriere an der University of Chicago, 
wo er 1967 das Virus entdeckte, das heute seinen Namen trägt.

KRAS is a G-
protein switch



Die KRAS p.G12D-Variante ist eine der häufigsten und klinisch 
bedeutsamsten Onkogen-Mutationen beim Menschen. Sie 
entsteht durch eine Punktmutation im KRAS-Gen (Austausch 
von Guanin gegen Adenin), die an Position 12 der 
Proteinkette zum Austausch der Aminosäure Glycin gegen 
Asparaginsäure führt.
Klinische Bedeutung und Häufigkeit
Diese Variante ist ein zentraler Treiber für das 
Tumorwachstum und tritt besonders häufig bei folgenden 
Krebsarten auf:
•Bauchspeicheldrüsenkrebs (PDAC): Hier ist G12D die 
vorherrschende Mutation und wird bei etwa 40 % der 
Patienten gefunden.
•Darmkrebs (CRC): Ebenfalls eine sehr häufige 
Treibermutation.
•Nicht-kleinzelliges Lungenkarzinom (NSCLC): Betrifft etwa 5 
% der Patienten insgesamt, ist aber mit ca. 46 % die 
häufigste KRAS-Mutation bei Nichtrauchern.



Selektive KRAS G12D-gezielte Protein-Degrader sind eine 
neuartige Klasse von Therapeutika, die darauf abzielen, das 
mutierte KRAS-Protein direkt abzubauen, anstatt es nur 
vorübergehend zu blockieren. Da KRAS G12D eine der 
häufigsten Mutationen bei Bauchspeicheldrüsen-, Darm- und 
Lungenkrebs ist, gelten diese Degrader (oft als PROTACs 
konzipiert) als vielversprechende Lösung, um die bisherige 
„Undruggability“ dieses Ziels zu überwinden.

•ASP3082 (Astellas Pharma): Der am weitesten 
fortgeschrittene Wirkstoff in klinischen Studien 
(NCT05382559).Status: Befindet sich in Phase I-Studien für 
fortgeschrittene solide Tumoren (Bauchspeicheldrüse, Darm, 
Lunge).
•Wirkungsweise: Ein selektiver VHL-basierter PROTAC, der das 
KRAS G12D-Protein mit hoher Präzision abbaut und im 
Vergleich zu herkömmlichen Inhibitoren eine dauerhaftere 
Unterdrückung des Signalwegs zeigt.

PROTACs (Proteolysis Targeting Chimeras) bestehen aus drei Komponenten: einem 
Liganden für das Zielprotein (POI), einem Linker und einem Liganden für eine E3-Ligase.
•Mechanismus: Der PROTAC bringt das Zielprotein und die VHL-E3-Ligase in räumliche 
Nähe, wodurch ein Ternärkomplex entsteht.

https://clinicaltrials.gov/study/NCT05382559


The KRAS p.G12D variant occurs in 5% of patients with non–small-cell lung cancer (NSCLC) 
and is the most common substitution variant in pancreatic ductal adenocarcinoma, occurring 
in 40% of patients, but no targeted therapies directed against this variant are currently 
approved for clinical use. Setidegrasib (ASP3082) is a first-in-class KRAS G12D–targeted 
protein degrader.
We conducted this phase 1 study to evaluate the safety, pharmacokinetics, 
pharmacodynamics, and antitumor activity of setidegrasib in patients with previously treated 
advanced solid tumors harboring KRAS p.G12D variants. The primary objectives were to 
evaluate the safety profile, as indicated by dose-limiting toxic effects and adverse events (the 
primary end points), and to determine the phase 2 dose. Setidegrasib was administered 
intravenously once weekly at doses of 10 to 800 mg.
Conclusions
Setidegrasib was associated with antitumor activity and a low incidence of treatment 
discontinuation due to adverse events in patients with previously treated advanced KRAS 
p.G12D–mutated NSCLC or pancreatic ductal adenocarcinoma.



The KRAS p.G12D variant occurs in 5% of patients with non–small-cell lung cancer (NSCLC) and is the 
most common substitution variant in pancreatic ductal adenocarcinoma, occurring in approximately 
40% of patients. In contrast to the number of therapies approved for use against KRAS G12C, no 
targeted therapies directed against KRAS G12D are currently approved for clinical use. The challenge in 
classic inhibition of KRAS G12D reflects structural distinctions between the two alleles: whereas KRAS 
G12C has a reactive cysteine residue that enables covalent inhibitor binding, KRAS G12D lacks this 
feature and possesses only a shallow switch II pocket, which renders it difficult to target. Recent 
advances have permitted KRAS G12D targeting despite these structural constraints. Several KRAS G12D 
inhibitors are in development and have been shown to have clinical activity in patients with KRAS 
p.G12D–mutated NSCLC or pancreatic ductal adenocarcinoma.
Targeted protein degradation represents a method of treatment that is distinct from small-molecule 
inhibition and enables catalytic elimination of oncogenic proteins. Setidegrasib (ASP3082) is a first-in-
class KRAS G12D–targeted protein degrader that forms a ternary complex among KRAS G12D, a 
proteolysis-targeting chimera, and von Hippel–Lindau E3 ligase, resulting in selective degradation of 
KRAS G12D and inhibition of downstream signaling pathways. Here, we report the safety, 
pharmacokinetics, pharmacodynamics, and preliminary antitumor activity of setidegrasib 
monotherapy from a first-in-human phase 1 study involving patients with advanced solid tumors, 
including those with NSCLC and those with pancreatic ductal adenocarcinoma.



Patients
Eligible patients were adults who had documented locally advanced unresectable or metastatic 
solid tumors harboring KRAS p.G12D variants, had previously received at least one systemic 
anticancer therapy but not KRAS G12D or pan-RAS inhibitors or degraders; and did not have 
symptomatic or untreated central nervous system metastases. 
Study Design
This phase 1, open-label, international, multicenter study included dose-escalation and dose-
expansion cohorts. 
Assessments
Tumors were assessed by computed tomography or magnetic resonance imaging at screening, 
every 6 weeks during treatment, and every 9 weeks during follow-up until the occurrence of 
disease progression, the receipt of new anticancer therapy, death, withdrawal from the study, or 
loss to follow-up. 
End Points
The primary objectives were to evaluate the safety profile, as indicated by dose-limiting toxic 
effects and adverse events (the primary end points), and to determine the maximum tolerated dose 
and the recommended phase 2 dose of setidegrasib. Secondary end points were objective response 
(partial or complete response), duration of response, and disease control.







Stage IV 
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Discussion
This phase 1, first-in-human study involving patients with advanced, previously treated NSCLC or 
pancreatic ductal adenocarcinoma evaluated the safety profile and clinical activity of setidegrasib, a 
first-in-class, selective KRAS G12D–targeted protein degrader, administered at a dose of 600 mg 
intravenously once weekly. Overall, 42% of the patients who received setidegrasib at a dose of 600 mg 
had adverse events of grade 3 or higher; adverse events led to discontinuation in 2 patients. Infusion-
related reactions were the most common treatment-related adverse events (occurring in 80% of the 
patients). All were events of grade 1 or 2, occurred predominantly during the first infusion, and were 
managed during subsequent infusions with protocol-specified measures, including infusion-rate 
modification, temporary interruption, and antihistamine administration. None of the patients 
discontinued treatment owing to infusion-related reactions. Most of the other treatment-related 
adverse events were also of grade 1 or 2. Overall, 9% of the patients had treatment-related adverse 
events of grade 3 or higher with setidegrasib at a dose of 600 mg; no treatment-related 
gastrointestinal or dermatologic adverse events of grade 3 or higher were noted. In phase 1–2 studies 
of KRAS G12D inhibitors in patients with KRAS p.G12D–mutated solid tumors, the incidence of 
treatment-related adverse events of grade 3 or higher ranged widely, from approximately 1 to 30%. In 
a phase 1 study of the pan-RAS inhibitor daraxonrasib in patients with KRAS p.G12X mutations, the 
incidence of treatment-related adverse events of grade 3 or higher was approximately 35% in patients 
with pancreatic ductal adenocarcinoma and 16% in patients with NSCLC. Cross-trial comparisons 
should be interpreted with caution.



Tissue transglutaminase and IgA antibodies against tissue transglutaminase



Die Gewebe-Transglutaminase (tTG oder TG2) ist ein körpereigenes Enzym, das bei Zöliakie eine doppelte 
Schlüsselrolle spielt: Sie ist sowohl der entscheidende Akteur bei der Krankheitsentstehung (Pathogenese) als 
auch das wichtigste Ziel für die Diagnose (Autoantigen).
Zentrale Funktionen bei Zöliakie
•Verstärkung der Immunreaktion (Deamidierung): tTG verändert Gluten-Bestandteile (Gliadin) durch die 
Umwandlung von Glutamin in Glutaminsäure. Diese sogenannten „deamidierten“ Gliadin-Peptide binden 
deutlich stärker an die Risiko-Gene HLA-DQ2 und HLA-DQ8, was eine heftige Entzündungsreaktion im Darm 
auslöst.
•Haupt-Autoantigen: Das Immunsystem von Zöliakie-Betroffenen erkennt die tTG fälschlicherweise als Feind und 
bildet Antikörper gegen sie (tTG-Antikörper). Diese Antikörper können die Darmzellen schädigen und zu den 
typischen Gewebeveränderungen wie Zottenatrophie führen.
Bedeutung für die Diagnose
Der Nachweis von tTG-Antikörpern im Blut ist heute der Standard-Screeningtest auf Zöliakie.
•tTG-IgA-Test: Dies ist das bevorzugte Verfahren mit einer Sensitivität von etwa 93–98 % und einer Spezifität von 
über 90 %.
•Voraussetzung: Für ein korrektes Testergebnis muss man sich zum Zeitpunkt der Blutentnahme glutenhaltig 
ernähren.
•Verzicht auf Biopsie: Nach den aktuellen ESPGHAN-Leitlinien kann bei Kindern (und zunehmend auch bei 
Erwachsenen) auf eine Darmbiopsie verzichtet werden, wenn der tTG-IgA-Wert mehr als das 10-fache des 
Grenzwertes beträgt und weitere Kriterien erfüllt sind.



At presentation, an 18-year-old woman reports a 1-year history of daily abdominal 
bloating and malodorous flatulence. She also reports fatigue and recurrent mouth 
ulcers. Her complete blood count shows a normal hemoglobin level but a low mean 
corpuscular volume (65 fl [reference range, 76 to 100]) and a low ferritin level (6 ng per 
milliliter [reference range, 6 to 175). Additional blood tests reveal mild iron deficiency 
without anemia and mildly elevated liver-enzyme levels (alanine aminotransferase 
level, 70 U per liter [reference range, 7 to 45], and aspartate aminotransferase level, 56 
U per liter [reference range, 8 to 43]). Oral iron therapy is initiated, but her symptoms 
and hypoferritinemia persist. Her family history is notable for a 10-year-old brother 
with type 1 diabetes mellitus and celiac disease. A celiac serologic test for IgA 
antibodies against tissue transglutaminase (tTG-IgA) is performed, and the results are 
positive (150 IU per milliliter [reference value, <15). How would you proceed?





Extragastrointestinal Manifestations of Celiac Disease.



Diaminated 
gliadin peptide







Conclusions and Recommendations
Our practice regarding celiac disease has changed dramatically over the past decades. Health 
professionals now consider celiac disease in a far broader range of patients, both in terms of 
demographic characteristics (i.e., age, geographic region, and ethnic group) and across a much wider 
spectrum of clinical manifestations.
In the introductory vignette, the patient has an increased tTG-IgA level (10 times the ULN) on celiac 
serologic testing. On the basis of the American College of Gastroenterology guidelines, we recommend 
performing a gastroscopy with duodenal biopsies and, if the results are confirmatory for celiac disease, 
prescribing a gluten-free diet. However, because the patient is still a teenager, a no-biopsy diagnostic 
approach is possible. This strategy involves the use of an endomysial antibody test, which, if positive, 
would confirm the diagnosis. If the test is negative, we would then recommend duodenal biopsy.
Many patients struggle to adhere to a gluten-free diet and are exposed to gluten at a level sufficient to 
cause ongoing inflammation, placing them at risk for symptoms and complications. Therefore, once 
the patient is confirmed to have celiac disease and placed on a gluten-free diet, we would establish 
regular follow-up with routine surveillance of recurrent symptoms, extragastrointestinal 
manifestations, and cancer surveillance as appropriate, especially if the patient does not have a 
response to a gluten-free diet.



Presentation of Case
A 70-year-old woman was evaluated at this hospital because of a racing heart, fatigue, dyspnea, and leg 
edema.
Five months before the current admission, the patient was evaluated by a cardiologist at this hospital 
for frequent episodes of palpitations and lightheadedness that did not resolve with cessation of alcohol 
and caffeine use. Outpatient rhythm monitoring showed paroxysmal atrial tachycardia and atrial 
fibrillation events that constituted a total tachycardia burden of 6%, with heart rates of up to 180 beats 
per minute. Treatment with apixaban and flecainide was started; however, the symptoms did not abate, 
and flecainide was discontinued.
One month before the current admission, percutaneous catheter ablation was performed with the 
patient under general anesthesia. The procedure included pulsed-field ablation for pulmonary-vein 
isolation and posterior-wall isolation, as well as radiofrequency ablation in the coronary sinus, the slow 
pathway of the atrioventricular node, and the basal septum because ectopic beats from these sites had 
been observed to provoke paroxysmal atrial fibrillation. The patient was discharged home on the same 
day.



The next day, the patient called her cardiologist to report 2.0 kg of weight gain since the 
procedure and new edema in both legs. Oral furosemide was prescribed. Eleven days later, the 
patient called her cardiologist to report intermittent episodes of palpitations and sharp, 
“cramping” pain on the left side of the chest that were accompanied by a sensation of 
heartburn; ibuprofen was prescribed. The next day, myalgias in the neck, arms, and torso 
developed, along with a mild nonproductive cough. Point-of-care testing for severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection was positive, and the patient took 
acetaminophen for symptom relief.
Sixteen days after the ablation procedure and 2 weeks before the current admission, the patient 
had extreme fatigue, persistent pedal edema, increasing dyspnea occurring with minor exertion, 
and an additional 2.8 kg of weight gain. She contacted her primary care physician and was 
subsequently admitted to another hospital with a diagnosis of heart failure.
On evaluation at the other hospital, the patient was afebrile, with a temporal temperature of 
36.6°C. The heart rate was 90 beats per minute and regular, but paroxysmal atrial fibrillation 
occurred with a heart rate of up to 140 beats per minute. The blood pressure was 179/81 mm 
Hg, the respiratory rate 27 breaths per minute, and the oxygen saturation 95% while the patient 
was breathing ambient air. Laboratory test results are shown. An electrocardiogram (ECG) 
reportedly showed sinus rhythm, PR-interval depression, and inferolateral ST-segment elevation.



Echocardiography showed normal ventricular 
function, a small left ventricular cavity, pleural 
effusions, moderate pericardial effusion, and a 
dilated inferior vena cava. Oral amiodarone, oral 
colchicine, intravenous furosemide, intravenous and 
oral metoprolol, and intravenous diltiazem were 
administered. After 2 days, the patient was 
maintaining sinus rhythm and had lost 3.0 kg of 
weight; she was discharged from the hospital.
Five days later, the patient stopped taking colchicine 
because of diarrhea. She had a telehealth visit with 
her cardiologist and reported that the dyspnea on 
exertion had abated somewhat, but she also 
reported difficulty and pain with swallowing.
Three days later, on the day of the current 
admission, the patient was evaluated in the 
emergency department of the other hospital 
for marked dyspnea with the inability to catch 
her breath, a racing heart, and fatigue. 



She was afebrile, with a temporal temperature of 36.4°C. The heart rate was 131 beats per minute and 
irregular, the blood pressure 131/92 mm Hg, the respiratory rate 26 breaths per minute, and the oxygen 
saturation 95% while she was breathing ambient air. The examination revealed decreased breath sounds 
at the lung bases and edema in the legs. A chest radiograph obtained on admission to the other hospital 
showed new pneumopericardium with pericardial thickening and persistent pleural effusions.
Blood was obtained for culture, and empirical treatment with intravenous vancomycin and piperacillin–
tazobactam was administered. The patient was transferred to the cardiac intensive care unit (ICU) of this 
hospital. On admission to the cardiac ICU, review of systems was notable for leg edema, dyspnea, and 
anorexia. The patient reported that difficulty swallowing had started after the ablation procedure. She 
reported no fever, chills, emesis, nausea, abdominal pain, chest pain, bleeding, or dizziness.
The patient’s medical history included carotid artery disease (for which she had undergone right carotid 
endarterectomy), hyperlipidemia, torticollis (for which she had received botulinum toxin injections), 
osteoarthritis (for which she had undergone right hip arthroplasty), and anxiety. Medications included 
apixaban, amiodarone, colchicine, metoprolol, pravastatin, and famotidine, as well as acetaminophen and 
diazepam as needed. Sulfonamides had caused nausea and vomiting. She had received vaccinations 
against SARS-CoV-2.
On examination, the temporal temperature was 36.6°C, the heart rate 113 beats per minute and irregular, 
the blood pressure 163/77 mm Hg, and the oxygen saturation 94% while the patient was breathing 
ambient air. She appeared anxious. Auscultation of the chest revealed irregular tachycardia, a friction rub, 
tachypnea, and diminished basilar breath sounds. Edema in the legs was noted.





Differential Diagnosis
This 70-year-old woman with a long-standing coexisting condition (atrial fibrillation) had recently 
undergone an intervention (percutaneous catheter ablation) and did not receive the intended 
benefit. Instead, the day after her procedure, she had evidence of fluid retention, which began a 
cascade of symptoms in the subsequent weeks that culminated in admission to the cardiac ICU 
approximately 4 weeks after the procedure.
My immediate concern is that the patient had a complication after percutaneous catheter 
ablation, which seems to be the inciting event. Postablation complications can include acute 
vascular injury (bleeding or stroke), cardiac perforation (cardiac tamponade), pulmonary-vein 
stenosis, heart failure, new arrhythmias, and damage to nearby structures such as the esophagus, 
vagus nerve, or phrenic nerve. Because the patient is presenting a month after her procedure, our 
list narrows to complications that are not immediately evident during the procedure.
The patient is afebrile, has an elevated heart rate and increased blood pressure, and reports 
dysphagia. An ECG shows atrial fibrillation and low QRS voltage in the precordial leads. Chest 
radiography shows air in the pericardium, an enlarged heart, and pleural effusions, with more fluid 
present on the left side than on the right. In developing a differential diagnosis to explain this 
patient’s presenting symptoms, I will consider six possible diagnoses: heart failure syndrome, 
esophageal perforation, barotrauma, paraesophageal hernia, atrioesophageal fistula, and 
esophageal–pericardial fistula.



Heart Failure Syndrome
When this patient was first admitted to the other hospital, her symptom complex included fatigue, 
pedal edema, worsening dyspnea on exertion, and weight gain. All these signs and symptoms are 
consistent with heart failure. However, the development of difficulty swallowing, which had occurred 
after her procedure, and the findings on chest radiography performed on transfer to this hospital are 
not consistent with a diagnosis of heart failure.
Esophageal Perforation
Esophageal perforation is a rare but well-known complication of ablation procedures and should be 
considered as a possible diagnosis in this patient, especially given her difficulty swallowing. In patients 
with perforation of the esophagus, chest imaging is often notable for bilateral pleural effusions, which 
were present in this patient. However, patients also typically have sepsis.
Barotrauma
Barotrauma is another uncommon but well-known complication of ablation procedures. Barotrauma 
typically causes a clinically significant pneumothorax, which is usually easy to identify on chest imaging 
and was not noted in this patient. 
Paraesophageal Hernia
A paraesophageal hernia can appear on chest imaging as a retrocardiac mass or opacity, which may 
contain an air–fluid level and, sometimes, a gas-filled lucency.  In the absence of trauma, a 
paraesophageal hernia would not be associated with such rapid progression on imaging and is thus an 
unlikely diagnosis in this patient.



Atrioesophageal Fistula
An atrioesophageal fistula often appears 2 to 6 weeks after an ablation procedure. However, the 
symptoms are rather severe and include chest pain, dysphagia, hematemesis, and melena. Although 
this patient had difficulty swallowing, she had no other symptoms at the time of the current 
evaluation that were suggestive of an atrioesophageal fistula. However, it is important to consider this 
diagnosis because it is a medical emergency associated with high mortality.
Esophageal–Pericardial Fistula
Finally, an esophageal–pericardial fistula stemming from the procedure should be considered. The 
patient’s clinical presentation was notable for a mix of esophageal and cardiac symptoms, particularly 
shortness of breath, difficulty swallowing, and air in the pericardial sac — the classic sign of an 
esophageal–pericardial fistula. On the basis of these findings, I think that the most likely diagnosis in 
this patient is an esophageal–pericardial fistula. I would recommend that contrast-enhanced 
computed tomography (CT) of the chest and abdomen be performed to establish the diagnosis.
Clinical Impression
Esophageal perforation with or without a fistula to the atrium (atrioesophageal fistula) or 
pericardium (esophageal–pericardial fistula) is a rare complication of ablation for atrial 
fibrillation that is performed with radiofrequency or cryothermal energy, with an incidence of 
0.10 to 0.25%.
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Follow-up
For the first 2 weeks after the procedure, the patient remained in critical condition in the surgical ICU. 
Trials of extubation were unsuccessful, and tracheostomy was performed, with subsequent 
discontinuation of ventilatory support. Drainage occurred through the nasogastric tube and the gastric 
port of the gastrojejunal tube, and total enteral nutrition was administered through the jejunal port. 
Chest and pericardial drains were removed sequentially.
Three weeks after the procedure, the patient was transferred out of the surgical ICU to the surgical 
floor, where she received physical therapy and speech and language therapy for rehabilitation. 
Decannulation was performed, and the nasogastric tube was removed. A barium swallow examination 
performed 8 weeks after the procedure showed no evidence of a leak at the surgical site. An oral diet 
was advanced slowly, and the gastrojejunal tube was capped.
The patient completed the 4-week course of cefepime, metronidazole, fluconazole, and meropenem 
for the treatment of sepsis and empyema. She continued to receive apixaban, amiodarone, and 
metoprolol for atrial fibrillation. The patient was discharged to a skilled nursing facility for 1 week and 
then returned home. At a follow-up visit 12 weeks after the procedure, she was able to maintain a diet 
of soft solid foods and to walk without assistance, and all tubes and catheters were removed. At a later 
follow-up visit, she had returned to her baseline functional status and active lifestyle.
Final Diagnosis
Esophageal–pericardial fistula after percutaneous catheter ablation for atrial fibrillation.
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CD47 (Leukozyten-Oberflächenantigen CD47) ist 
ein Protein auf der Oberfläche fast aller Zellen im 
menschlichen Körper, das als essentielles 
Schutzsignal für das Immunsystem fungiert.
Die Hauptfunktion: Das „Friss-mich-nicht“-Signal
Die wichtigste Aufgabe von CD47 ist die 
Übermittlung eines „Don't eat me“-Signals an 
Fresszellen (Makrophagen):
•Schutz gesunder Zellen: Wenn CD47 an den 
Rezeptor SIRPα auf einem Makrophagen bindet, 
wird dessen Aktivität gehemmt. Die Fresszelle 
erkennt die Zielzelle als „eigen“ und gesund an 
und verschont sie.
•Regulierung der Zelllebensdauer: Junge rote 
Blutkörperchen haben viel CD47. Mit 
zunehmendem Alter verlieren sie das Protein, bis 
das Signal zu schwach wird und Makrophagen sie 
schließlich abbauen.

Signal-regulatory protein alpha (SIRPα), auch bekannt als CD172a, ist ein 
Membranprotein, das eine entscheidende Rolle als „Bremse“ im 
Immunsystem spielt. Es wird vor allem auf myeloiden Zellen wie 
Makrophagen (Fresszellen), dendritischen Zellen und Neutrophilen 
exprimiert



CD43 (auch bekannt als Sialophorin oder Leukosialin) ist ein 
Oberflächenprotein, das auf fast allen weißen Blutkörperchen 
(Leukozyten) vorkommt. In der Biologie und Medizin dient es 
primär als wichtiger Marker zur Identifizierung bestimmter 
Zelltypen und deren Entwicklungsstadien.
Wichtige Eigenschaften und Funktionen
•Vorkommen: Es wird auf T-Zellen, Granulozyten, Monozyten 
und Makrophagen exprimiert. Ein markantes Merkmal ist, dass 
es auf ruhenden B-Zellen fehlt, jedoch auf unreifen oder 
aktivierten B-Zellen vorhanden sein kann.
•Struktur: Es handelt sich um ein stark glykosyliertes 
Membranprotein (Sialoglykoprotein) mit einer Masse von etwa 
95 bis 135 kDa.
•Biologische Rollen:

• Zelladhäsion: Es wirkt als Adhäsionsmolekül und hilft 
Zellen, aneinander oder an Oberflächen zu haften.

• Signalübertragung: Es ist an der Weiterleitung von 
Signalen in das Zellinnere beteiligt, was die Aktivierung 
von Immunzellen (insbesondere T-Zellen) beeinflusst.

• Immunmodulation: Es kann die Interaktion zwischen T-
Zellen und anderen Zellen regulieren.

„glycocalyx“



CRISPR-Screens sind eine leistungsstarke Methode in der modernen Biologie, um die Funktion 
tausender Gene gleichzeitig zu untersuchen. Forscher nutzen dabei die „Genschere“ CRISPR-
Cas9, um gezielt Mutationen in einer Zellpopulation zu erzeugen und herauszufinden, welche 
Gene für bestimmte Merkmale (Phänotypen) verantwortlich sind, etwa die Resistenz gegen 
Medikamente oder das Überleben von Krebszellen.
Grundprinzipien und Formate
Es gibt zwei Hauptarten, wie diese Screens durchgeführt werden:
•Gepoolte Screens (Pooled Screens): Hierbei wird eine Mischung aus tausenden verschiedenen 
Guide-RNAs (sgRNAs) gleichzeitig in eine große Gruppe von Zellen eingebracht.

• Vorteil: Man kann das gesamte Genom auf einmal untersuchen (unbiased).
• Readout: Nach einer Selektion (z. B. Überleben nach Giftzugabe) wird mittels Next-

Generation-Sequencing (NGS) analysiert, welche Gene in den überlebenden Zellen 
ausgeschaltet waren.

•Arrayed Screens: Jedes Gen wird separat in einer eigenen Vertiefung einer Multiwell-Platte 
verändert.

• Vorteil: Man kann komplexere Merkmale beobachten, wie z. B. Veränderungen in der 
Zellform oder die Bewegung von Proteinen unter dem Mikroskop.

• Readout: Bildgebende Verfahren oder direkte Messungen pro Well.



Die gRNA ermöglicht es, Gene gezielt 
auszuschalten (Knockout) oder neue 
Sequenzen einzufügen (Knock-in).



Sialylierung ist ein biologischer Prozess, bei dem Sialinsäuren als terminale 
Zuckerreste an Glykoproteine, Glykolipide oder Oligosaccharide gebunden werden. 
Dieser Vorgang, oft mit der N-Acetylneuraminsäure (NeuNAc) beim Menschen, spielt 
eine entscheidende Rolle bei der Zellerkennung, Signalübertragung und Stabilität von 
Proteinen. Sie findet hauptsächlich im Golgi-Apparat statt.
Hier sind die wichtigsten Aspekte der Sialylierung:

•Funktion: Sialinsäuren befinden sich meist am Ende von Zuckerseitenketten und 
maskieren darunterliegende Zucker, was die Zellerkennung (z.B. durch Lectine) 
beeinflusst.
•Biologische Bedeutung: Wichtig für Zell-Zell-Interaktionen, Immunantwort, 
Virusinfektionen (z.B. Influenza bindet an Sialinsäuren) und die Halbwertszeit von 
Proteinen im Blut
.
•Medizinische Relevanz: Änderungen im Sialylierungsmuster sind oft bei Krebs und 
entzündlichen Erkrankungen zu beobachten.
•Enzyme: Die Übertragung erfolgt durch spezifische Sialyltransferasen.

https://www.google.com/search?q=Sialyltransferasen&sca_esv=2eb456f1cafc7d15&sxsrf=ANbL-n6a6sxDGogKJ60aMUvvvcEXvZNJRw%3A1775799984140&source=hp&ei=sI7YaaPsBp2Exc8PoYT26A4&iflsig=AFdpzrgAAAAAadicwNrlnFTvBI1BQj6q4SYsujkM3sa8&ved=2ahUKEwiutdK-yuKTAxV5Q_EDHWMQLIoQgK4QegYIAQgBEAI&uact=5&oq=sialylation&gs_lp=&sclient=gws-wiz&mstk=AUtExfC1IY4S1BdU1gpUsxxlxBfJcaljSlneVdR_lqLX4dfiI4Zt-57H5-mtB0BWSQrc77bOHs4hraFAflvgddRZGyiSlsOofcwAh06htRGJvDJgxk1rdQ_SPIqQZP7MkmtxPv0&csui=3




A “don’t-eat-me” barrier around leukemia cells
After CD47 is eliminated with 
neutralizing antibodies



A “don’t-eat-me” barrier around 
leukemia cells

Sialylation of the sugar (glycan) portions of 
cluster of differentiation 43 (CD43) on the 
surface of acute myeloid leukemia cells acts 
as a don’t-eat-me signal for immune cells. 
Sialic acid–binding immunoglobulin-type 
lectin (SIGLEC) receptors, which recognize 
sialylation and regulate immune cell 
responses in other settings, are not 
involved in this process. Instead, sialic acids 
form a physical shield around the cancer 
cells that prevents contact and phagocytosis 
by macrophages and blunts T cell and 
natural killer cell responses. Removing this 
shield with the enzyme sialidase promotes 
phagocytosis and activates T cells and 
natural killer cells.









For 14 days, participants used a commercially available app, 
Freedom, to block internet access on their phones. They 
were still allowed calls and text messages, essentially 
turning a smartphone into a dumb phone.

Their time online decreased from 314 minutes to 
161 minutes, and by the end of the period the participants 
had improvements in sustained attention, mental health as 
well as self-reported well-being.



Attention, mental health, and SWB improve after 2 weeks of 
blocking mobile internet. In the Intervention group the three 
variables improved. In the delayed intervention group, 
improvement was delayed but occurred when the intervention 
was applied.

Von Smartphone zu Nokia Handy


