
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!

https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-
journal-club

https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club
https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club
https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club
https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club
https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club
https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club
https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-journal-club


A 49-year-old man with acute myeloid leukemia 
who had been admitted to the hospital for 
induction chemotherapy was evaluated for 
prolonged neutropenic fever. On physical 
examination, crackles were identified at the lung 
bases. Computed tomography of the chest is 
shown. Empiric treatment with amphotericin B 
was started. After 2 weeks of treatment, repeat 
CT of the chest is shown. What is the most likely 
diagnosis? 

Cytomegalovirus pneumonia

Leukemic pulmonary infiltrates

Pulmonary bacterial abscesses

Pulmonary mucormycosis

Pulmonary tuberculosis

CT of the chest showed rounded opacities with central 
ground-glass attenuation and ringlike peripheral 
consolidations, a finding known as the reversed halo sign 
that can occur with invasive fungal infections. Appropriate 
treatment with amphotericin B was started, and the 
findings worsened on the repeat CT owing to neutrophil 
recovery. The diagnosis was confirmed by findings on 
histopathology of resected lung tissue and PCR analysis 
of lung tissue identifying Rhizomucor pusillus.



PCSK9 (Proprotein Convertase Subtilisin/Kexin type 9) ist ein Enzym, das den Abbau von 
LDL-Rezeptoren in der Leber fördert, wodurch weniger Cholesterin aus dem Blut entfernt 
wird und der LDL-Wert steigt. PCSK9-Hemmer (z.B. Alirocumab, Evolocumab) sind 
hochwirksame Antikörper, die dieses Enzym blockieren, die Rezeptoranzahl erhöhen und den 
LDL-Cholesterinspiegel um bis zu 60 % senken.

https://www.google.com/search?q=PCSK9-Hemmer&oq=pcsk9&gs_lcrp=EgZjaHJvbWUyDggAEEUYJxg5GIAEGIoFMgYIARBFGEAyBwgCEAAYgAQyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgATSAQg1MjA4ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwicqqvQ7cGSAxW7hv0HHfk6DQUQgK4QegYIAQgAEAQ
https://www.google.com/search?q=PCSK9-Hemmer&oq=pcsk9&gs_lcrp=EgZjaHJvbWUyDggAEEUYJxg5GIAEGIoFMgYIARBFGEAyBwgCEAAYgAQyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgATSAQg1MjA4ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwicqqvQ7cGSAxW7hv0HHfk6DQUQgK4QegYIAQgAEAQ
https://www.google.com/search?q=PCSK9-Hemmer&oq=pcsk9&gs_lcrp=EgZjaHJvbWUyDggAEEUYJxg5GIAEGIoFMgYIARBFGEAyBwgCEAAYgAQyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgATSAQg1MjA4ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwicqqvQ7cGSAxW7hv0HHfk6DQUQgK4QegYIAQgAEAQ
https://www.google.com/search?q=Alirocumab&oq=pcsk9&gs_lcrp=EgZjaHJvbWUyDggAEEUYJxg5GIAEGIoFMgYIARBFGEAyBwgCEAAYgAQyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgATSAQg1MjA4ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwicqqvQ7cGSAxW7hv0HHfk6DQUQgK4QegYIAQgAEAU
https://www.google.com/search?q=Evolocumab&oq=pcsk9&gs_lcrp=EgZjaHJvbWUyDggAEEUYJxg5GIAEGIoFMgYIARBFGEAyBwgCEAAYgAQyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgATSAQg1MjA4ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwicqqvQ7cGSAxW7hv0HHfk6DQUQgK4QegYIAQgAEAY


Ein makrozyklisches Peptid ist ein Molekül aus 
Aminosäuren, das mindestens eine ringförmige 
Struktur (Makrozyklus) aufweist. Diese Form entsteht 
meist durch Verknüpfungen zwischen den 
Kettenenden oder Seitenketten der Aminosäuren.
In der Medizin gelten sie als Hoffnungsträger ("Golden 
Middle Ground"), da sie die Vorteile von zwei Welten 
vereinen:
•Wie kleine Moleküle: Sie können oft (je nach 
Design) in Zellen eindringen und sind chemisch 
herstellbar.
•Wie Biologika (Antikörper): Sie binden 
hochspezifisch an große, flache Proteinoberflächen 
und können so Protein-Protein-
Interaktionen hemmen, die für normale 
Medikamente "untherapierbar" (undruggable) sind.



Enlicitide-Decanoat (zuvor bekannt als MK-0616) ist ein in der Entwicklung 
befindlicher, oraler PCSK9-Inhibitor zur Senkung von LDL-Cholesterin. Als makrozyklisches 
Peptid ist es darauf ausgelegt, die gleiche Wirksamkeit wie bisherige injizierbare PCSK9-
Hemmer zu bieten, jedoch in Form einer täglichen Tablette.

Enlicitide decanoate, an 
oral macrocyclic peptide



Enlicitide decanoate, an oral proprotein convertase subtilisin–
kexin type 9 (PCSK9) inhibitor, was shown to reduce low-
density lipoprotein (LDL) cholesterol levels in a phase 2 trial; 
longer-term data are needed.
In this multinational, double-blind, randomized, placebo-
controlled trial, we enrolled adults with a history of a major 
atherosclerotic cardiovascular disease event with an LDL 
cholesterol level of 55 mg per deciliter or higher and those who 
were at risk for a first atherosclerotic cardiovascular disease 
event with an LDL cholesterol level of 70 mg per deciliter or 
higher. Participants were assigned in a 2:1 ratio to receive 
enlicitide at a dose of 20 mg or placebo daily for 52 weeks. The 
primary end point was the mean percent change in LDL 
cholesterol level from baseline to week 24. Key secondary end 
points were the mean percent change in LDL cholesterol level 
at week 52 and the mean percent change in levels of non–high-
density lipoprotein (non-HDL) cholesterol and apolipoprotein B 
and the percent change in lipoprotein(a) level at week 24.



Decades of clinical trials have shown the efficacy of lowering low-density lipoprotein (LDL) 
cholesterol levels for prevention of cardiovascular events, with consistent benefit even in 
patients with pretreatment LDL cholesterol levels well below 70 mg per deciliter (1.8 mmol per 
liter). Accordingly, recent guidelines have emphasized targeting LDL cholesterol levels of 55 mg 
per deciliter (1.4 mmol per liter) or below in persons at highest risk for atherosclerotic 
cardiovascular disease. Despite this recommendation, more than half of patients do not have 
levels within this target range.
The most effective nonstatin therapies for lowering LDL cholesterol levels do so through 
inhibition of proprotein convertase subtilisin–kexin type 9 (PCSK9) and include anti-PCSK9 
monoclonal antibodies and small interfering RNA therapies. In randomized trials, anti-PCSK9 
monoclonal antibodies reduced atherosclerotic cardiovascular disease events in patients who 
had had previous cardiovascular events and LDL cholesterol levels of 70 mg per deciliter or 
higher. PCSK9 inhibitors are infrequently used in clinical practice relative to the number of 
persons with LDL cholesterol levels that are higher than the target range. One potential barrier 
to their use is that they are available only in an injectable form. Enlicitide decanoate, an oral 
macrocyclic peptide that inhibits PCSK9 binding to LDL receptors, reduced LDL cholesterol 
levels in short-term phase 1 and 2 studies, but longer-term data are lacking. This trial sought to 
evaluate the efficacy of enlicitide over a 52-week period in participants who had a history of or 
were at risk for a first atherosclerotic cardiovascular



Trial Population
Eligible participants were adults 18 years of age or older who had a history of a major 
atherosclerotic cardiovascular disease event and an LDL cholesterol level of 55 mg per deciliter or 
higher or who were at intermediate-to-high risk for a first atherosclerotic cardiovascular disease 
event and had an LDL cholesterol level of 70 mg per deciliter or higher. Levels of LDL cholesterol that 
were used to determine eligibility were based on a fasting lipid panel obtained at the screening visit. 
Major atherosclerotic cardiovascular disease events included acute coronary syndrome, coronary 
revascularization, myocardial infarction, ischemic stroke, cerebrovascular arterial revascularization, 
and peripheral arterial disease with a history of acute limb ischemia, revascularization, or major 
amputation (i.e., amputation of all or part of an arm or leg, excluding that of only fingers or toes).
Trial Procedures
Participants were randomly assigned in a 2:1 ratio to receive enlicitide at a dose of 20 mg or 
matching placebo daily for 52 weeks. The enlicitide formulation contained the excipient sodium 
caprate, a permeation enhancer; the matching placebo formulation did not contain sodium caprate.
End Points
The primary efficacy end point was the mean percent change in LDL cholesterol level from baseline 
to week 24. 



Summary of Primary and Key Secondary Efficacy End Points.



Summary of Adverse Events during the 52-
Week Treatment and 8-Week Follow-up 
Period.





Beta-Blocker sind ein Eckpfeiler nach einem Herzinfarkt (MI), insbesondere bei 
Patienten mit reduzierter Pumpfunktion (LVEF ≤ is less than or equal to ≤ 40%) oder 
Herzinsuffizienz, da sie das Herz entlasten, den Sauerstoffbedarf senken und das 
Risiko für Herzrhythmusstörungen reduzieren. Bei Patienten mit erhaltener 
Pumpfunktion (LVEF > 50%) ist der Nutzen einer Langzeittherapie nach modernen 
Standards (Stents, Statine) umstritten, wobei aktuelle Studien teilweise keinen oder 
nur geringen Zusatznutzen zeigten, während die Leitlinien weiterhin zu einer 
individuellen Bewertung raten.



The benefit of beta-blockers after myocardial 
infarction in patients with a preserved left 
ventricular ejection fraction (LVEF) is unclear.
We conducted a meta-analysis at the 
individual-patient level using data from five 
open-label trials that randomly assigned 
patients with recent myocardial infarction, no 
other indications for beta-blocker therapy, and 
an LVEF of at least 50% to receive beta-blocker 
therapy or no beta-blocker therapy. The 
primary end point was a composite of death 
from any cause, myocardial infarction, or heart 
failure. Event rates were analyzed with a one-
stage fixed-effects Cox proportional-hazards 
model.



Beta-blocker therapy has been considered the standard of care after myocardial infarction 
on the basis of evidence from seminal trials performed in the early 1980s. Since then, 
advances in diagnostics, coronary-artery reperfusion, revascularization techniques, and 
pharmacologic treatments have markedly improved outcomes. These advances have led to 
uncertainty about the continued need for beta-blockers after myocardial infarction in 
patients without heart failure or a reduced left ventricular ejection fraction (LVEF <40%). 
Current guidelines provide divergent recommendations on the usefulness of beta-blockers 
in patients after myocardial infarction: the European Society of Cardiology designates a 
class IIA recommendation for patients without a reduced LVEF, whereas the American 
Heart Association and American College of Cardiology guidelines designate a class I 
recommendation for all patients with myocardial infarction regardless of LVEF.
Five open-label, randomized trials that assessed the effects of beta-blockers in patients 
with recent myocardial infarction and a mildly reduced or preserved LVEF have yielded 
apparently conflicting results. 



Methods
Individual Trials, Search Strategy, and Selection Criteria
This preplanned meta-analysis pooled individual-level data of patients with a preserved 
LVEF (≥50%) from the REBOOT (Treatment with Beta-Blockers after Myocardial Infarction 
without Reduced Ejection Fraction), REDUCE-AMI (Randomized Evaluation of Decreased 
Usage of Beta-Blockers after Acute Myocardial Infarction), BETAMI (Norwegian Beta-
Blocker Treatment after Acute Myocardial Infarction in Revascularized Patients without 
Reduced Left Ventricular Ejection Fraction), DANBLOCK (Danish Trial of Beta-Blocker 
Therapy after Myocardial Infarction without Heart Failure), and CAPITAL-RCT (Carvedilol 
Post-Intervention Long-Term Administration in Large-Scale Randomized Controlled Trial) 
trials. All these trials were investigator-initiated, open-label, randomized, superiority trials 
designed to evaluate the effect of beta-blockers after myocardial infarction. Patients with 
myocardial infarction within 14 days before randomization with a preserved or mildly 
reduced LVEF (≥40%) who met the eligibility criteria. 



Treatment Estimates for the Primary, Secondary, and Safety 
End Points.











HER2-positiver Brustkrebs ist eine Form des Mammakarzinoms, bei der die Tumorzellen eine 
Überexpression des Human Epidermal Growth Factor Receptor 2 (HER2) aufweisen. Dieses 
Protein fördert das Wachstum und die Teilung der Krebszellen, weshalb diese Tumoren ohne 
Behandlung oft aggressiver wachsen.
Bedeutung des HER2-Status
•Diagnose: Der Status wird mittels Gewebeuntersuchung (Immunhistochemie - IHC oder In-situ-
Hybridisierung - ISH) bestimmt.
•Häufigkeit: Etwa jede fünfte Brustkrebspatientin ist betroffen.
•HER2-low: Neuere Einstufungen erkennen auch Tumoren mit geringer HER2-Expression ("HER2-
low"), was zusätzliche Therapieoptionen wie Trastuzumab-Deruxtecan eröffnet.



Pertuzumab ist ein humanisierter monoklonaler Antikörper, der zur gezielten 
Behandlung von HER2-positivem Brustkrebs eingesetzt wird.
Wichtige Fakten:
•Wirkungsweise: Es ist ein „Dimerisierungs-Inhibitor“. Er bindet an eine spezifische 
Stelle (Subdomäne II) des HER2-Rezeptors und verhindert, dass dieser sich mit 
anderen HER-Rezeptoren (wie HER3) verbindet. Dadurch werden Signale blockiert, die 
das Krebswachstum fördern.
•Therapieform: Es wird meist in Kombination mit Trastuzumab und einer 
Chemotherapie (wie Docetaxel) verabreicht. Diese „duale Blockade“ ist effektiver als 
eine Einzeltherapie.



Trastuzumab-Deruxtecan ist ein hochwirksames Antikörper-Wirkstoff-Konjugat (ADC) 
der dritten Generation zur Behandlung von HER2-positiven und HER2-low Tumoren. Es 
verbindet den HER2-Antikörper Trastuzumab mit dem Zytostatikum Exatecan. Die 
Zulassung umfasst den inoperablen oder metastasierten, HER2-positiven/low 
Brustkrebs sowie den HER2-positiven Lungenkrebs (NSCLC).

Exatecan (auch bekannt als DX-
8951f) ist ein potenter, 
wasserlöslicher Hemmstoff der 
DNA-Topoisomerase I. Es handelt 
sich um ein vollsynthetisches 
Derivat von Camptothecin, das 
speziell entwickelt wurde, um die 
Wirksamkeit zu erhöhen und 
Resistenzen zu überwinden.



Trastuzumab deruxtecan has shown efficacy in patients 
with previously treated human epidermal growth factor 
receptor 2 (HER2)–positive advanced or metastatic breast 
cancer. The efficacy and safety of trastuzumab deruxtecan 
in patients with no previous therapy for HER2-positive 
advanced or metastatic breast cancer are unclear. We 
conducted a phase 3 trial involving patients with HER2-
positive advanced or metastatic breast cancer and no 
previous chemotherapy or HER2-directed therapy for 
metastatic disease. Patients were randomly assigned in a 
1:1:1 ratio to receive trastuzumab deruxtecan plus 
pertuzumab; trastuzumab deruxtecan plus placebo; or a 
taxane, trastuzumab, and pertuzumab (THP). The primary 
end point was progression-free survival as assessed by 
blinded independent central review. Secondary end points 
included objective response, duration of response, and 
safety.



Human epidermal growth factor receptor (HER) 2–positive breast cancer 
(immunohistochemistry 3+ or in situ hybridization–positive) accounts for approximately 
20% of breast cancers. HER2-targeted therapies have improved outcomes that had 
previously been poor, but many patients do not receive a diagnosis until their disease 
has advanced or metastasized, while others go on to have metastases despite initial 
treatment. Standard first-line therapy for HER2-positive advanced or metastatic breast 
cancer is a taxane plus the HER2-directed monoclonal antibodies trastuzumab and 
pertuzumab (the three-drug regimen is known as THP). The use of THP is based on the 
primary analysis of the 2012 phase 3 Clinical Evaluation of Pertuzumab and Trastuzumab 
(CLEOPATRA) trial, which established that, added to chemotherapy, dual HER2 blockade 
resulted in significantly longer progression-free survival than trastuzumab alone 
(median, 18.5 vs. 12.4 months; P<0.001).



Patients were randomly assigned in a 1:1:1 ratio to receive trastuzumab deruxtecan 
plus pertuzumab; trastuzumab deruxtecan plus placebo; or THP (paclitaxel or docetaxel 
[per physician choice] plus trastuzumab and pertuzumab). If trastuzumab deruxtecan 
was discontinued owing to adverse events (except grade ≥2 interstitial lung disease, 
after which no treatment with trastuzumab deruxtecan or trastuzumab was permitted), 
patients could remain in the trial and receive trastuzumab plus pertuzumab or 
trastuzumab plus placebo (according to randomized group). THP was administered 
according to local institutional standards; patients received a taxane for a minimum of 
six cycles or until the occurrence of unacceptable toxic effects, then continued with 
trastuzumab plus pertuzumab. Patients with hormone receptor–positive disease could 
receive concurrent endocrine therapy (aromatase inhibitor or tamoxifen) after taxane 
discontinuation or six cycles of trastuzumab deruxtecan.
End Points
The primary end point was progression-free survival as assessed by blinded 
independent central review, with disease progression. 



Antitumor Activity as Assessed by 
Blinded Independent Central Review (Full 
Analysis Population).

Drug-Related Adverse Events (Safety 
Analysis Population).









Enzalutamid ist ein hochwirksamer Androgenrezeptor-Inhibitor zur 
Behandlung von fortgeschrittenem, kastrationsresistentem sowie 
metastasiertem hormonsensitivem Prostatakrebs. Es hemmt das 
Tumorwachstum durch eine dreifache Blockade des Androgen-
Signalwegs. Die übliche Dosis beträgt 160 mg160 mg täglich.

Wirkung und Anwendung:
•Wirkmechanismus: Es bindet an Androgenrezeptoren, verhindert 
deren Eintritt in den Zellkern und blockiert die Bindung an die DNA, 
wodurch das Testosteron-Signal unterdrückt wird.
•Einsatzgebiete: Zugelassen für metastasierten 
kastrationsresistenten Prostatakrebs (mCRPC) – sowohl 
asymptomatisch/leicht symptomatisch nach Versagen der 
Hormontherapie als auch nach Docetaxel-Chemotherapie
. Ebenso für metastasiertes hormonsensitives Prostatakarzinom 
(mHSPC) in Kombination mit Androgenentzugstherapie
.
•Einnahme: Die Kapseln werden täglich (einmalig 160 mg) 
unabhängig von den Mahlzeiten eingenommen.



Leuprolid (auch bekannt als Leuprorelin) ist ein synthetisch 
hergestellter Wirkstoff aus der Gruppe der GnRH-Analoga. Er wird 
primär eingesetzt, um die Produktion von Geschlechtshormonen 
(Testosteron bei Männern, Östrogen bei Frauen) im Körper 
künstlich zu unterdrücken.
Wichtigste Anwendungsgebiete
Der Wirkstoff findet bei verschiedenen hormonabhängigen 
Erkrankungen Verwendung:
•Prostatakrebs: Zur Behandlung von fortgeschrittenem oder 
metastasiertem Prostatakarzinom, um das Tumorwachstum durch 
Testosteronentzug zu bremsen.
•Gynäkologie: Therapie von Endometriose, Myomen der 
Gebärmutter und fortgeschrittenem Brustkrebs bei Frauen vor 
den Wechseljahren.
•Kinder: Behandlung von verfrühter Pubertät (Pubertas praecox).
•Reproduktionsmedizin: Einsatz im Rahmen der künstlichen 
Befruchtung (IVF) zur Kontrolle des Zyklus.



In the phase 3 EMBARK trial, enzalutamide plus leuprolide and 
enzalutamide monotherapy were associated with longer 
metastasis-free survival than leuprolide alone among patients 
with biochemically recurrent prostate cancer. The final analysis 
of overall survival has not been reported.
We randomly assigned patients with prostate cancer who had 
high-risk biochemical recurrence in a 1:1:1 ratio to receive 
enzalutamide plus leuprolide (the combination group), 
leuprolide alone (the leuprolide-alone group), or enzalutamide 
monotherapy (the monotherapy group). The primary end point 
was metastasis-free survival, assessed in the combination 
group as compared with the leuprolide-alone group. Overall 
survival was an alpha-controlled, key secondary end point. 
Updated results for prespecified secondary end points, 
including the time to first use of new antineoplastic therapy 
and the time to the first symptomatic skeletal event, were 
summarized descriptively, as was progression-free survival with 
the first subsequent therapy, an exploratory end point.



Patients who have biochemical recurrence after primary definitive therapy for localized 
prostate cancer and who have a prostate-specific antigen (PSA) doubling time of 9 
months or less are considered to be at high risk for death from prostate cancer. In the 
phase 3 EMBARK trial, metastasis-free survival was significantly longer with enzalutamide 
plus leuprolide and with enzalutamide monotherapy than with leuprolide alone among 
men with prostate cancer with high-risk biochemical recurrence, as was the time to PSA 
progression, first use of new antineoplastic therapy, distant metastasis, and symptomatic 
progression. Analyses of patient-reported outcomes in the EMBARK trial further 
bolstered these findings by showing that enzalutamide plus leuprolide and enzalutamide 
monotherapy prolonged metastasis-free survival without negatively affecting health-
related quality of life as compared with leuprolide alone and that sexual-activity–related 
quality of life specifically was better with monotherapy than with leuprolide alone.



Patients and Interventions
The trial inclusion and exclusion criteria were described previously. Men with prostate 
cancer and high-risk biochemical recurrence were randomly assigned to receive 
enzalutamide plus leuprolide (combination group, double-blind), placebo plus leuprolide 
(leuprolide-alone group, double-blind), or enzalutamide monotherapy (monotherapy group, 
open-label). High-risk biochemical recurrence was defined as a PSA doubling time of 9 
months or less after definitive therapy and a PSA level at screening of at least 1 ng per 
milliliter for patients who had previously undergone radical prostatectomy (with or without 
radiotherapy) or at least 2 ng per milliliter above nadir for patients who had received 
previous primary radiotherapy only.
End Points
The primary end point was metastasis-free survival, as assessed by blinded independent 
central review in the combination group as compared with the leuprolide-alone group. 



Adverse Events (Safety Population).











Arteriosclerosis (specifically atherosclerosis) has a strong hereditary component, often clustering 
in families due to inherited risk factors like high cholesterol, hypertension, and genetic variants 
affecting plaque formation (e.g., APOE gene, SVEP1). While genetics increase susceptibility, a family 
history does not guarantee disease, as lifestyle factors (diet, smoking) play a major role.
Key Aspects of Inheritance and Atherosclerosis:

•Genetic Risk Factors: Inherited factors often involve genes controlling lipid metabolism, 
inflammation, and vascular structure. For instance, a variant in the SVEP1 gene is linked to 
increased plaque development.
•Familial Hypercholesterolemia (FH): A specific, highly heritable condition causing extremely 
high cholesterol and premature atherosclerosis, often requiring early, aggressive treatment.
•Maternal Influence: Studies indicate that maternal inheritance of certain gene mutations (like 
FH) may carry a higher risk of severe coronary artery disease (CAD) compared to paternal 
inheritance.
•Polygenic Nature: It is a complex, polygenic disease where numerous genetic variants 
(polymorphisms) contribute to individual susceptibility, rather than a single gene defect.

https://www.google.com/search?q=Familial+Hypercholesterolemia&oq=arteriosclerosis+and+inheritance&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCTEzNTIwajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&mstk=AUtExfCTlohdtxpNY1rFsAADlsRBRwkpqPAsrghyeJwKJkKVlJbHBAfPdZztgX0h-oKmXVL4T6_t766br45hXsE_wOL8oVVwZ6zsSvdNpiCau9T_F8GOC43XBcsla8hglEZBhaqlZ__XawYAideH-4knnoTKtNdr8xQCX-NmXfZYSgYNSuA&csui=3&ved=2ahUKEwi65tvthMKSAxVRQPEDHd2XOH4QgK4QegQIBBAC
https://www.google.com/search?q=Familial+Hypercholesterolemia&oq=arteriosclerosis+and+inheritance&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCTEzNTIwajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&mstk=AUtExfCTlohdtxpNY1rFsAADlsRBRwkpqPAsrghyeJwKJkKVlJbHBAfPdZztgX0h-oKmXVL4T6_t766br45hXsE_wOL8oVVwZ6zsSvdNpiCau9T_F8GOC43XBcsla8hglEZBhaqlZ__XawYAideH-4knnoTKtNdr8xQCX-NmXfZYSgYNSuA&csui=3&ved=2ahUKEwi65tvthMKSAxVRQPEDHd2XOH4QgK4QegQIBBAC








Monogenic Forms of Coronary Artery Disease
The archetypal molecular genetic cause of coronary artery disease is familial hypercholesterolemia, an 
incompletely dominant monogenic condition. It was first described by Müller in 1938 and remained the 
only proven genetic cause of coronary artery disease for approximately 70 years. Familial 
hypercholesterolemia is found in approximately 4 of every 1000 people who are heterozygous for the 
disease and in approximately 1 of every 200,000 people who are homozygous for the disease. By their 
mid-forties, approximately 20% of persons with heterozygous familial hypercholesterolemia have 
atherosclerotic conditions. Causative genetic variants for familial hypercholesterolemia typically lead to 
diminished function of low-density lipoprotein (LDL) receptor, altered function of apolipoprotein B, or 
enhanced function of proprotein convertase subtilisin/kexin type 9 (PCSK9).
Polygenic Contribution to Coronary Artery Disease
Whereas rare damaging variants, such as those in LDLR, can profoundly impair health in affected persons, 
common risk alleles with small effects appear to be more relevant at the population level. In the 1950s, 
Platt and Pickering argued about whether hypertension is inherited in a monogenic or polygenic fashion. 
Subsequently, mathematical modeling indicated that multiple common risk alleles with small effects 
result in more cases of hypertension than do rare variants with strong effects.
Genomewide association studies of coronary artery disease have validated this hypothesis. Genotyping 
arrays assess alleles of hundreds of thousands of single-nucleotide polymorphisms (SNPs) in parallel and, 
combined with statistically imputed, nongenotyped SNPs, enable efficient genomewide genotyping of 
common variants. 







Polygenic risk scores



Polygenic risk scores

Polygenic risk scores





Conclusions
Even larger genomewide association studies and sequencing studies across persons 
globally will provide more precise information on involved DNA variants, causal 
genes, and downstream mechanisms. These studies will also help to further refine 
and standardize polygenic risk scores for coronary artery disease. A plethora of 
genetic findings from genomewide scans, beginning in 2007, continues to change 
the perception of how coronary artery disease develops. Hundreds of common 
genetic variants affecting a wide spectrum of disease mechanisms are found in each 
person; the more a person carries, the higher the risk of coronary artery disease. 
Many established treatments have been validated on the basis of these data, and 
several genetically driven disease pathways are currently being interrogated for their 
therapeutic potential. The totality of the genetic information about coronary artery 
disease, captured as familial hypercholesterolemia variants or aggregated as a 
polygenic risk score, continues to open new opportunities for earlier risk prediction, 
prevention, and treatment.







A 29-year-old woman with active opioid, alcohol, benzodiazepine, tobacco, and cocaine use 
disorders and recent intravenous drug use presented with acute onset of chills and increased 
pain and drainage of chronic wounds in both legs. Her wounds first appeared more than a 
year before presentation and were attributed to xylazine exposure. She had not injected into 
the wounds or shared needles. She reported that she did not have fever, sweats, rigors, rash, 
cough, abdominal pain, or dysuria. The wounds in her legs were purulent, erythematous, and 
painful. She reported no additional medical history and took no medications. Her social 
history was notable for engaging in occasional unprotected transactional sex. The hemoglobin 
level was 8.7 g per deciliter with a mean corpuscular volume of 78.5 fl (both unchanged from 
1 month earlier), white-cell count 4930 per cubic millimeter with 57% neutrophils and 31% 
lymphocytes, and platelet count 484,000 per cubic millimeter. The results of a complete 
metabolic panel were unremarkable. The erythrocyte sedimentation rate was 77 mm per 
hour, and the C-reactive protein level was 3.1 mg per deciliter. Given concern for SSTI, with 
possible underlying osteomyelitis, blood cultures were obtained and empirical antimicrobial 
therapy was initiated with vancomycin.



Xylazine is an α2-agonist used as 
a veterinary sedative that is a 
common contaminant of illicit 
fentanyl. Its use is associated 
with severe wounds, 
sometimes distant from 
injection sites. The patient’s 
increased wound drainage and 
chills, especially if accompanied 
by surrounding cellulitis or 
other signs of systemic 
inflammation, suggest the 
possibility of secondary 
purulent skin and soft-tissue 
infection (SSTI).



She began to have withdrawal symptoms. These included tremors, anxiety, restlessness, nausea, 
abdominal pain, and diffuse body aches. Symptom-triggered benzodiazepines and a phenobarbital 
taper were initiated to treat her sedative hypnotic withdrawal. Methadone, clonidine, and 
hydromorphone were initiated to treat her opioid withdrawal and opioid use disorder. Fourth-
generation HIV testing (which includes testing for the p24 antigen, an early marker of HIV infection, and 
for antibodies to HIV type 1 [HIV-1] and HIV type 2 [HIV-2]) was negative. Tests for hepatitis B core and 
surface antibodies were positive; a test for hepatitis B surface antigen was negative. A test for hepatitis 
C antibodies was positive, and nucleic acid testing for hepatitis C virus was negative. A test for 
Treponema pallidum chemiluminescence antibodies was negative. On further history taking, she 
disclosed a sexual assault approximately 7 days before presentation and vaginal discharge of recent 
onset. A sexual assault forensic examination was offered, which the patient declined. Given the recency 
of the assault, as well as plans to recommend HIV preexposure prophylaxis, nucleic acid testing for HIV 
was performed and was also negative. 
Nucleic acid testing of a urine sample was positive for Trichomonas vaginalis and negative for C. 
trachomatis and N. gonorrhoeae. Metronidazole was initiated. Blood cultures remained without 
growth, and the wounds in her legs showed clinical improvement. A CT scan of the legs with 
intravenous contrast did not identify a soft-tissue abscess but revealed a periosteal reaction of the right 
distal fibula that was suggestive of chronic osteomyelitis. On hospital day 9, while the patient was 
awaiting further MRI evaluation for osteomyelitis, drenching night sweats (without fever) developed.



An MRI scan of her legs showed the fibular cortical thickening previously seen on CT, but the T1-weighted 
bone marrow signal was normal. On review of both CT and MRI findings, the radiologist was not 
concerned about osteomyelitis. Two additional sets of blood cultures and nucleic acid testing for 
respiratory pathogens were negative, and levels of thyroid-stimulating hormone and free T4 were in the 
normal range. Transthoracic echocardiography showed no vegetations or valvular disease. Further history 
taking confirmed that she had no recent animal exposure or international travel.
On day 16 of hospitalization, a repeat complete blood count showed a decrease in the white-cell count to 
1710 per cubic millimeter with 35% neutrophils, 48% lymphocytes, and 9% atypical lymphocytes. The 
absolute lymphocyte count was 970 per cubic millimeter (normal range, 1100 to 4800). The hemoglobin 
and platelet count were stable. CT of the chest, abdomen, and pelvis revealed enlarged bilateral axillary 
and right retropectoral lymph nodes, measuring up to 1.2 cm, and splenomegaly.
A peripheral-blood smear showed reactive-appearing large, atypical lymphocytes; hypochromic anemia 
with anisocytosis; and platelets that were normal in number with frequent large forms. Mononucleosis 
heterophile antibody screening was negative. Antinuclear antibody screening was negative. Given the 
multifocal lymphadenopathy and persistent and profuse night sweats, there was increasing concern for 
lymphoma. Consequently, a positron-emission tomography (PET)–CT scan was ordered to further 
characterize the lymphadenopathy and identify a possible excisional node biopsy site. PET-CT revealed 
multiple prominent bilateral cervical, axillary, mediastinal, retroperitoneal, pelvic, and inguinal lymph 
nodes with mild-to-moderate 18F-fluorodeoxyglucose (FDG) avidity, as large as 1.3 cm. The spleen was 
enlarged and FDG avid. The radiologist’s chief concern was for lymphoma.





An excisional lymph-node biopsy and bone marrow biopsy were planned. However, before these 
examinations were undertaken, repeat nucleic acid testing for HIV was positive with a viral load of 
4,480,000 copies per milliliter. HIV-1 and HIV-2 antigen–antibody testing was then repeated and 
was also positive. HIV-1 and HIV-2 differentiation antibody testing was negative. The patient was 
diagnosed with acute HIV infection. Antiretroviral therapy (ART) with coformulated bictegravir, 
emtricitabine, and tenofovir alafenamide was initiated, and her night sweats gradually resolved. 
She was connected with comprehensive care for HIV and substance use disorders and was 
discharged. She had an undetectable HIV viral load approximately 2 months later and has since 
maintained an undetectable HIV viral load 20 months after discharge.
At a key juncture in her care, repeat HIV testing returned positive, resulting in a diagnosis of acute 
HIV infection, despite negative testing for HIV by both fourth-generation antigen–antibody testing 
and nucleic acid testing during the initial 24 hours of her hospitalization. This narrative highlights 
the importance of understanding the clinical presentation of acute HIV infection, corresponding 
viral dynamics, and implications for HIV testing. Acute HIV infection, when symptomatic, most 
commonly manifests with a mononucleosis-like syndrome. The manifestations most frequently 
reported in cohort studies include fever (>80 to 90% of patients), fatigue (>70 to 90%), rash (>40 to 
80%; typically maculopapular), headache (32 to 70%), and lymphadenopathy (40 to 70%).1 
Approximately 50% of affected persons have night sweats, and leukopenia develops in 
approximately 40%, as seen in this case. Many persons are asymptomatic.

https://www.nejm.org/doi/full/10.1056/NEJMcps2508389


Our patient presented approximately 7 
days after a high-risk exposure, and 
initially, both nucleic acid testing and 
fourth-generation testing for HIV were 
negative. When symptoms subsequently 
developed that were compatible with 
acute HIV infection (night sweats, 
lymphadenopathy, and leukopenia), HIV 
testing with both nucleic acid testing 
and fourth-generation antigen–antibody 
testing was repeated and returned 
positive. Antibody differentiation testing 
was reflexively performed and was 
negative, which confirmed the diagnosis 
of acute HIV infection. The initial 
negative nucleic acid testing indicates 
that the patient presented during the 
eclipse period.

Finsternis Zeit



Eine mediale Epikondylusfraktur ist eine Fraktur des 
knöchernen Vorsprungs an der Innenseite des 
Ellenbogens. Es handelt sich um eine häufige Verletzung 
bei Kindern und Jugendlichen (Peak: 9–14 Jahre), da 
dieser Bereich ein Wachstumszentrum (Apophyse) ist.
Ursachen & Mechanismen
Die Fraktur entsteht meist durch indirekte Kräfte:
•Sturz auf den ausgestreckten Arm (FOOSH): Häufigste 
Ursache bei Kindern.
•Ellenbogendislokation: In etwa 50 % der Fälle ist die 
Fraktur mit einer Ausrenkung des Ellenbogens 
verbunden.
•Avulsionsverletzung: Durch plötzliche Kontraktion der 
Beugemuskulatur, etwa beim Armdrücken oder bei 
Wurfsportarten.

(FOOSH – "Fall On Outstretched Hand")



Die Behandlung einer Fraktur des Epicondylus medialis (innerer Ellenbogenknochen) richtet sich primär nach dem Ausmaß 
der Verschiebung (Dislokation) und Begleitverletzungen.
1. Konservative Behandlung (Nicht-operativ)
Dies ist der Standard für die meisten stabilen oder nur geringfügig verschobenen Frakturen.
•Indikation: Verschiebung des Bruchstücks von weniger als 5 mm bis 15 mm (je nach klinischer Richtlinie).
•Methode: Ruhigstellung in einer Oberarm-Gipsschiene bei einer Ellenbogenbeugung von 90 Grad für etwa 3 bis 4 
Wochen.
•Nachsorge: Wöchentliche Röntgenkontrollen sind oft notwendig, um ein weiteres Abdriften des Knochens durch 
Muskelzug zu überwachen.
2. Operative Behandlung
Eine Operation wird meist dann empfohlen, wenn die Gelenkstabilität gefährdet ist oder das Fragment die Bewegung 
blockiert.
•Wichtige Indikationen:

•Eingeklemmtes Fragment: Das Knochenstück liegt im Gelenkspalt (Inkarzeration).
•Offene Frakturen: Der Knochen hat die Haut durchstoßen.
•Starke Verschiebung: Meist bei mehr als 15 mm Dislokation oder bei Leistungsathleten bereits ab 5 mm.
•Nervenverletzungen: Anzeichen einer Schädigung des Nervus ulnaris.















Die Fokal-segmentale Glomerulosklerose (FSGS) ist eine seltene, chronische 
Nierenerkrankung, bei der es durch Vernarbung (Sklerose) bestimmter 
Nierenfilter (Glomeruli) zu Eiweißverlust im Urin, Wassereinlagerungen (Ödeme) 
und Funktionsverlust kommt. Die Therapie umfasst häufig immunsuppressive 
Medikamente (Kortikosteroide, Ciclosporin), Blutdrucksenker (ACE-Hemmer, 
AT1-Antagonisten) und Lebensstiländerungen. Sie kann in ein Nierenversagen 
münden.

Behandlungen und Management der FSGS
Die Behandlung richtet sich nach der Ursache (primär/genetisch vs. sekundär) 
und dem Schweregrad.
•Immunsuppression (insb. bei primärer FSGS): Kortikosteroide (wie Prednison) 
sind häufig die erste Wahl. Bei Steroidresistenz können Wirkstoffe wie 
Ciclosporin oder Mycophenolat-Mofetil eingesetzt werden
.
•Blutdruck- und Proteinuriekontrolle: Einsatz von ACE-Hemmern oder AT1-
Antagonisten (Sartane) zur Senkung des Blutdrucks und Reduzierung der 
Eiweißausscheidung.
•Symptomatische Therapie: Diuretika gegen Ödeme (Wassereinlagerungen).
•Allgemeinmaßnahmen: Eine gesunde Ernährung (mediterrane Diät), 
Gewichtskontrolle, Rauchstopp und eine salzarme Ernährung sind essenziell.
•Nierenersatztherapie: Bei Fortschreiten zum Nierenversagen sind Dialyse oder 
eine Nierentransplantation notwendig.



TRPC6 (Transient Receptor Potential Cation Channel Subfamily C Member 6) ist ein 
nicht-selektiver Kationenkanal, der primär Calcium (Ca2+) in Zellen leitet und durch 
Diacylglycerin (DAG) aktiviert wird. Er spielt eine entscheidende Rolle bei der Regulierung 
der Nierenfunktion (Schlitzmembran in Podozyten), dem Gefäßtonus und 
Entzündungsprozessen. Mutationen, die zu einer Überfunktion (Gain-of-function) führen, sind 
mit familiärer fokal-segmentaler Glomerulosklerose (FSGS) assoziiert.

Wichtige Aspekte von TRPC6 (mechanische Membranspannung):
•Funktion: TRPC6 ist an der Kalzium-Homöostase, Zellproliferation und -kontraktion 
beteiligt. Er wird durch Phospholipase-C-vermittelte Signalwege (DAG) aktiviert.
•Lokalisation:
Er ist in vielen Geweben, darunter Nierenglomeruli (Podozyten), der glatten Muskulatur und 
dem ZNS, zu finden
.
•Pathophysiologie: TRPC6-Mutationen oder Überexpression stehen im Zusammenhang mit 
Nierenerkrankungen (FSGS), pulmonaler Hypertonie und Lungenedemen.
•Therapeutisches Potenzial: Da Gain-of-function Mutationen die Nierenfiltrationsbarriere 
schädigen, sind TRPC6-Blocker Gegenstand der Forschung, um Proteinurie zu behandeln.



"BI 764198" bezieht sich in erster Linie auf einen 
experimentellen TRPC6-Inhibitor von Boehringer Ingelheim, 
der als Medikament zur Behandlung bestimmter 
Nierenerkrankungen und COVID-19-Komplikationen untersucht 
wurde.
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Integrase-Strangtransfer-Inhibitoren (INSTIs) sind hochwirksame antiretrovirale 
Medikamente der ersten Wahl zur Behandlung von HIV-1, die das Enzym Integrase 
blockieren und so den Einbau viraler DNA in das Wirtsgenom verhindern. Wichtige 
Wirkstoffe sind Dolutegravir, Bictegravir, Raltegravir und Cabotegravir, die sich durch 
hohe Wirksamkeit, gute Verträglichkeit und eine hohe Barriere gegen Resistenzen 
auszeichnen.

https://www.google.com/search?q=Dolutegravir&sca_esv=2aff81bb00e41461&sxsrf=ANbL-n5775hBfMcpV92mASxbpdUcKgtztA%3A1770396003621&ei=YxmGafzEJfCMxc8P8POFuQ0&biw=2101&bih=1041&oq=integrase+strand-tr&gs_lp=&sclient=gws-wiz-serp&ved=2ahUKEwjz0bqvp8WSAxVTSPEDHcUvMCkQgK4QegQIARAC
https://www.google.com/search?q=Bictegravir&sca_esv=2aff81bb00e41461&sxsrf=ANbL-n5775hBfMcpV92mASxbpdUcKgtztA%3A1770396003621&ei=YxmGafzEJfCMxc8P8POFuQ0&biw=2101&bih=1041&oq=integrase+strand-tr&gs_lp=&sclient=gws-wiz-serp&ved=2ahUKEwjz0bqvp8WSAxVTSPEDHcUvMCkQgK4QegQIARAD
https://www.google.com/search?q=Raltegravir&sca_esv=2aff81bb00e41461&sxsrf=ANbL-n5775hBfMcpV92mASxbpdUcKgtztA%3A1770396003621&ei=YxmGafzEJfCMxc8P8POFuQ0&biw=2101&bih=1041&oq=integrase+strand-tr&gs_lp=&sclient=gws-wiz-serp&ved=2ahUKEwjz0bqvp8WSAxVTSPEDHcUvMCkQgK4QegQIARAE
https://www.google.com/search?q=Cabotegravir&sca_esv=2aff81bb00e41461&sxsrf=ANbL-n5775hBfMcpV92mASxbpdUcKgtztA%3A1770396003621&ei=YxmGafzEJfCMxc8P8POFuQ0&biw=2101&bih=1041&oq=integrase+strand-tr&gs_lp=&sclient=gws-wiz-serp&ved=2ahUKEwjz0bqvp8WSAxVTSPEDHcUvMCkQgK4QegQIARAF


Doravirine und Islatravir bilden eine experimentelle, einmal 
täglich einzunehmende Zwei-Medikamenten-Kombination zur 
Behandlung von HIV-1.
Der aktuelle Stand (Februar 2026)

•Zulassungsstatus: Die US-Zulassungsbehörde FDA prüft derzeit 
den Zulassungsantrag (NDA) für dieses Regime. Das Zieldatum 
für eine Entscheidung (PDUFA-Datum) ist der 28.April 2026.

•Wirkmechanismus: Die Kombination nutzt zwei 
unterschiedliche Wirkstoffklassen:

•Doravirine (100 mg): Ein bereits zugelassener Nicht-
nukleosidischer Reverse-Transkriptase-Inhibitor (NNRTI).
•Islatravir (0,25 mg): Der erste Wirkstoff einer neuen 
Klasse, den nukleosidischen Reverse-Transkriptase-
Translokations-Inhibitoren (NRTTIs).



Der Begriff „INSTI“ bezieht sich im medizinischen Kontext auf Integrase-Strangtransfer-Inhibitoren, eine Klasse von antiretroviralen Medikamenten zur Behandlung 
von HIV. INSTI-Medikamente blockieren das Enzym, das HIV benötigt, um seine virale DNA in die Wirtszelle zu integrieren. 
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PARP (Poly(ADP-ribose)-Polymerase) 
ist eine Enzymfamilie im Zellkern, die essenziell für die Reparatur von DNA-Einzelstrangbrüchen 
ist. In der Krebstherapie werden PARP-Inhibitoren eingesetzt, um diese Reparatur zu blockieren, 
was insbesondere bei Tumoren mit BRCA-Mutationen durch das Prinzip der "synthetischen 
Letalität" zum Absterben der Krebszellen führt.











The future



Das E1-Enzym (Ubiquitin-aktivierendes Enzym) ist der zentrale „Torwächter“ des Ubiquitin-
Proteasom-Systems (UPS). Es katalysiert den ersten und einzigen ATP-abhängigen 
Schritt der Ubiquitinierung, wodurch es den gesamten Prozess der Proteinmarkierung und 
des -abbaus in Gang setzt (alles von der Hefe-Forschung).



Bone marrow somatic mutations in UBA1 that encodes for an E1 ligase















Was ist los bei diesen EKGs?

Arm Ableitungen wurden vertauscht Situs inversus



The cause of her death has not yet been confirmed, 
although O’Hara previously shared she was born with a 
rare congenital condition called situs inversus that 
affects roughly 1 in 10,000 people. She reportedly 
discovered her diagnosis over 20 years ago when 
undergoing routine medical tests. “When the doctor told 
us that my heart was on the right side, and my organs 
were flipped, my husband immediately said, ‘No, her 
head’s on backwards,’” O’Hara said during a “Virtual 
Happy Hour” with Kathryn Hall in 2020.
There is no evidence that situs inversus — a condition in 
which the internal organs are essentially a mirror image 
of where they typically occur — contributed to O’Hara’s 
death. However, the condition occasionally co-occurs 
with a respiratory disorder that impairs lung function. 
We asked two cardiologists, neither of whom had 
treated O’Hara, about the causes, symptoms and 
complications of situs inversus.

https://www.youtube.com/watch?v=_fxfzQvvcjI
https://www.youtube.com/watch?v=_fxfzQvvcjI


How is situs inversus diagnosed?
O’Hara said she discovered her internal organs 
were reversed only when she underwent an 
electrocardiogram for an unrelated health exam. 
Small said that most people get diagnosed this 
way — essentially, by accident. “Someone comes 
into the emergency room for problem X, Y or Z, 
and they get a CT scan or X-ray, and the 
computer will show the heart is on the right side,” 
he said.
What is the life expectancy of someone 
with situs inversus?
The prognosis for situs inversus varies from 
person to person, depending on the severity of 
their condition and the subtype they have. The 
life expectancy for people with situs inversus 
totalis is in line with that of the general 
population. “Because it’s a mirror image, 
everything ends up being hooked up properly,” 
Small said.

PA chest roetgenogram


