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An 82-year-old man presented after being “found 
down.” One week earlier, he had returned from a 1-
month visit to Chad, his country of birth, and had 
started having weakness. His body temperature was 
37.4°C, and his blood pressure was 88/47 mm Hg. 
The physical examination was notable for confusion. 
Laboratory studies showed a hemoglobin level of 12 
g per deciliter (reference range, 13.5 to 17), an 
elevated lactate dehydrogenase level, 
thrombocytopenia, metabolic acidosis, and acute 
kidney injury. A peripheral-blood smear is shown. 
Which of the following is the most appropriate next 
step in management?

Chloroquine phosphate

Exchange transfusion

Oral artemether-lumefantrine

Oral atovaquone-proguanil

Parenteral artesunate

The peripheral blood smear showed ring-form trophozoites 
within erythrocytes and an estimated parasitemia level of 
50.7%. Some erythrocytes had multiple ring forms (arrow), a 
finding highly characteristic of infection with Plasmodium 
falciparum. This patient met criteria for severe malaria, 
including impaired consciousness, acidosis, renal impairment, 
and a parasitemia level of greater than 10%. Parenteral 
artesunate is indicated as initial treatment for severe malaria, 
regardless of infecting species.



Abstract 
Fulminant falciparum malaria with greater than 500,000/mm3 parasites in the 
peripheral blood portends a poor prognosis. We recently managed a patient 
who had greater than 1.2 million/mm3 parasitized erythrocytes in her peripheral 
blood, following initially inadequate antimalarial therapy, with exchange 
transfusion in addition to conventional chemotherapy. This patient recovered 
from her disease despite severe cerebral involvement and acute failure. We feel 
that exchange transfusion was a useful adjunct and should be considered in 
patients with life threatening falciparum malaria when conventional measures 
fail to control the disease. 

Nielsen et al. Am J Med Sci 1979
Malaria-Erreger (Plasmodien) sitzen nicht nur 
außen auf der Zellmembran. Sie dringen aktiv in 
die Wirtszellen ein und leben vollständig im 
Inneren von Zellen (sie sind obligat intrazellulär).

Artemisenin gab es noch nicht.
Quinin wurde von CDC nach Indy geflogen.
Am Anfang bekam sie Quinidin.



Die Polymyalgia rheumatica (PMR) und die Riesenzellarteriitis 
(RZA) gehören zum selben Krankheitsspektrum. Etwa 15 bis 30 
Prozent der Menschen mit PMR entwickeln auch eine 
Riesenzellarteriitis, während umgekehrt etwa die Hälfte aller 
Patienten mit einer Riesenzellarteriitis typische polymyalgische 
Beschwerden aufweist. Beide Krankheiten treten fast nie bei 
Personen unter 50 Jahren auf. 

Gemeinsamkeiten und Unterschiede

• Gemeinsames Spektrum: Beide Zustände sind entzündliche 
Autoimmunerkrankungen. Man vermutet, dass sie 
unterschiedliche Ausprägungen derselben 
Grunderkrankung sind.

• Polymyalgia rheumatica (PMR): Hier schmerzen und steif 
werden vor allem die Muskeln an Schultern und Becken.

• Riesenzellarteriitis (RZA): Dies ist eine Entzündung der 
großen und mittleren Blutgefäße, oft an den Schläfen 
(Arteriitis temporalis)



Interleukin-17 (IL-17) ist ein Entzündungsbotenstoff im 
Immunsystem, der bei Polymyalgia rheumatica (PMR) im 
Blut erhöht ist und als neuer Ansatzpunkt für Therapien 
dient, um den Bedarf an Cortison zu senken. 

Rolle von IL-17 bei Polymyalgie

• Erhöhte Werte: Bei Patienten mit Polymyalgie finden 
sich oft höhere Konzentrationen von IL-17A im Blut, 
was die typischen Entzündungsprozesse antreibt.

• Therapieansatz: Forscher untersuchen den Einsatz 
von IL-17-Hemmern (wie Secukinumab), um 
Entzündungen gezielt zu stoppen.

• Cortison-Einsparung: Ziel dieser neuerlichen 
Behandlungsstudien ist es, die langfristige Einnahme 
von schädlichen Glukokortikoiden (Cortison) zu 
verringern Interleukin-17 (IL-17) wird primär von einer spezialisierten 

Gruppe von T-Helferzellen, den Th17-Zellen, produziert. 
Neben diesen Hauptproduzenten wird das Zytokin jedoch 
auch von verschiedenen anderen Zellen des adaptiven und 
angeborenen Immunsystems ausgeschüttet.

https://www.aerzteblatt.de/themen/immuntherapie/interleukin-17a-hemmung-mit-secukinumab-weniger-glukokortikoide-bei-polymyalgia-rheumatica-aber-nicht-bei-riesenzellarteriitis-da6a630c-85a9-4587-8fc7-f9877857189a


Polymyalgia rheumatica is a common inflammatory disease 
characterized by pain and stiffness in the shoulders and hips. 
Glucocorticoids are the first-line treatment, but relapses and 
glucocorticoid-related toxic effects are common, which 
underscores the need for effective alternatives. Secukinumab is 
a fully human monoclonal antibody that selectively inhibits 
interleukin-17A.
We enrolled patients with recently relapsed polymyalgia 
rheumatica and randomly assigned them, in a 1:1:1 ratio, to 
receive secukinumab at a dose of 300 mg (SEC-300 group), 
secukinumab at a dose of 150 mg (SEC-150 group), or placebo 
for 52 weeks. Patients in all the groups also received 
prednisone on a tapering schedule for 24 weeks. The primary 
outcome was sustained remission at week 52, defined as 
remission (the absence of signs or symptoms attributable to 
polymyalgia rheumatica and no new diagnosis of giant-cell 
arteritis that warranted escape or rescue treatment) that was 
sustained from week 12 until week 52. The annual cumulative 
glucocorticoid dose was a secondary outcome. Safety was also 
assessed.



Polymyalgia rheumatica is the second most common idiopathic inflammatory rheumatic disease 
after rheumatoid arthritis. Polymyalgia rheumatica occurs nearly exclusively in adults who are 
50 years of age or older and is predominantly seen in women. It is characterized by bursitis and 
tendinitis that is associated with intense pain and stiffness in the neck, shoulders, and pelvic 
girdle, negatively affecting quality of life and physical function. Polymyalgia rheumatica is 
associated with giant-cell arteritis in approximately 16 to 21% of patients. Although the 
pathogenesis of polymyalgia rheumatica is not fully understood, elevated acute-phase 
reactants, increased interleukin-17A levels, and an imbalance between proinflammatory type 
17 helper T (Th17) cells and regulatory T cells have been reported. Interleukin-17A contributes 
to articular and periarticular inflammation, which is typical of polymyalgia rheumatica.
Glucocorticoids, an effective first-line treatment for polymyalgia rheumatica, are recommended 
by the European Alliance of Associations for Rheumatology (EULAR) and the American College 
of Rheumatology (ACR). The REPLENISH trial was based on evidence of Th17 pathway activation 
in polymyalgia rheumatica, the efficacy of secukinumab in ankylosing spondylitis and psoriatic 
arthritis, and preliminary evidence of efficacy from a phase 2 trial in giant-cell arteritis



Patients
Eligible patients were 50 years of age or older, met the EULAR–ACR classification criteria for 
polymyalgia rheumatica, had a history of pain in both shoulders, and had an elevated C-
reactive protein level (≥10 mg per liter) or an elevated erythrocyte sedimentation rate (≥30 
mm per hour). Patients had to have had at least one polymyalgia rheumatica relapse while 
tapering prednisone or prednisone equivalent.
Trial Regimens
Patients were randomly assigned to receive secukinumab at a dose of 300 mg (SEC-300 
group), secukinumab at a dose of 150 mg (SEC-150 group), or placebo for 52 weeks. Patients 
in the secukinumab groups received secukinumab subcutaneously once a week until week 
4, and then every 4 weeks thereafter. The patients in all three groups received the same 
protocol-specified 24-week tapering course of prednisone, starting at either 15 mg per day 
or 10 mg per day.
Outcomes
Remission was defined as the absence of signs or symptoms attributable to polymyalgia 
rheumatica and no new diagnosis of giant-cell arteritis that warranted escape or rescue 
treatment.  



Adversity







PCSK9 ist ein körpereigenes Protein, das den 
Abbau von LDL-Cholesterin-Rezeptoren in der 
Leber steuert. Blockiert man dieses Protein durch 
sogenannte PCSK9-Hemmer (wie Evolocumab 
oder Alirocumab), verbleiben mehr Rezeptoren 
auf den Zellen, was den "schlechten" LDL-
Cholesterinspiegel im Blut um bis zu 60 Prozent 
senkt. 

Funktion von PCSK9

• Regulierung: Das Protein bindet an LDL-
Rezeptoren der Leberzelle.

• Abbau: Der Rezeptor wird zusammen mit dem 
Cholesterin zerstört statt recycelt.

• Folge: Weniger Rezeptoren fangen LDL-
Cholesterin ab, wodurch der Wert im Blut 
steigt. 

https://flexikon.doccheck.com/de/Evolocumab
https://flexikon.doccheck.com/de/Alirocumab


Medizinische Bedeutung (PCSK9-
Hemmer)

• Wirkung: Sehr starke Senkung 
des LDL-Cholesterins (um ca. 60 
%).

• Anwendung: Als Spritze unter 
die Haut (alle zwei bis vier 
Wochen) oder per RNA-
Therapie.

• Zielgruppe: 
Hochrisikopatienten oder 
Menschen mit familiärer 
Hypercholesterinämie, bei 
denen Statine nicht ausreichen 
oder nicht vertragen werden.



Persons carrying loss-of-function variants of proprotein convertase subtilisin–kexin type 9 (PCSK9) 
have reduced levels of low-density lipoprotein (LDL) cholesterol and fewer atherosclerotic 
cardiovascular disease events than persons without such variants. VERVE-102 is an investigational 
base-editing therapy designed to durably inactivate PCSK9 in the liver.
In this phase 1, open-label, single-ascending-dose study, we administered one intravenous infusion 
of VERVE-102 at one of six doses (ranging from 0.3 to 1.0 mg of total RNA per kilogram of body 
weight [mg per kilogram]) to adults with heterozygous familial hypercholesterolemia or premature 
coronary artery disease. VERVE-102 consists of a messenger RNA encoding an adenine base-editor 
protein and a guide RNA targeting PCSK9, which are encapsulated in a lipid nanoparticle 
incorporating N-acetylgalactosamine. The objectives were to assess safety and changes in blood 
PCSK9 protein and LDL cholesterol levels.
Conclusions
One dose of VERVE-102 led to dose-dependent, substantial, and sustained reductions in PCSK9 and 
LDL cholesterol levels. (Funded by Verve Therapeutics; ClinicalTrials.gov number, NCT06164730.)

https://clinicaltrials.gov/show/NCT06164730


Twenty years ago, seminal studies of human genetics showed that loss-of-function variants in 
the gene proprotein convertase subtilisin–kexin type 9 (PCSK9) confer lifelong low levels of blood 
PCSK9 protein and low-density lipoprotein (LDL) cholesterol, without apparent adverse effects. 
These biomarker changes were associated with a markedly reduced incidence of atherosclerotic 
cardiovascular disease events. Since its discovery, PCSK9 has emerged as one of the most 
validated therapeutic targets in cardiovascular medicine. Multiple PCSK9-targeting therapies 
have been approved, and several cardiovascular-outcome studies have confirmed the safety and 
efficacy of PCSK9 inhibition in patients with hypercholesterolemia.
To overcome the limitations of the current treatment model, we developed an in vivo base-
editing medicine — VERVE-102 — which was designed to mimic the effects of naturally 
occurring cardioprotective PCSK9 variants and durably lower the LDL cholesterol level after a 
single infusion. VERVE-102 consists of two drug substances — a messenger RNA (mRNA) 
encoding an adenine base-editor protein and a guide RNA targeting PCSK9. These two drug 
substances are encapsulated in a lipid nanoparticle delivery system that incorporates an N-
acetylgalactosamine (GalNAc)–targeting ligand to enhance delivery to hepatocytes. The guide 
RNA targets a splice site at the 5ʹ end of intron 1 of PCSK9. Altering the splice site with a single 
DNA base-pair substitution enables read-through to a stop codon that prevents translation and 
expression of PCSK9 protein in the liver. 



In Vivo Gene Editing of Hepatocyte PCSK9 with VERVE-102.
VERVE-102 consists of a messenger RNA (mRNA) encoding an adenine base-
editor (ABE) protein and a guide RNA (gRNA) targeting PCSK9, which are 
encapsulated within an N-acetylgalactosamine (GalNAc)–lipid nanoparticle. 
VERVE-102 is administered by a single intravenous infusion with the dose based 
on milligrams of total RNA administered per kilogram of body weight. After 
infusion, the GalNAc-lipid nanoparticle binds to apolipoprotein E (ApoE) in the 
bloodstream. The ApoE-bound lipid nanoparticle then enters hepatocytes 
through low-density lipoprotein (LDL) receptor–mediated endocytosis or through 
GalNAc binding to asialoglycoprotein receptor (ASGPR). Inside the cell, pH 
changes in the endosome destabilize the GalNAc-lipid nanoparticle and the 
mRNA and guide RNA escape to the cytosol, where the mRNA is translated into 
the adenine base-editor protein that pairs with the guide RNA. The adenine base-
editor complex then localizes to the nucleus and aligns with the target location at 
the 5ʹ end of intron 1 of the gene PCSK9 that is complementary to the unique 
guide RNA sequence. The DNA strands are separated to form the R-loop. In this 
conformation, the adenosine deaminase domain chemically converts adenosine 
to inosine. The adenine base editor nicks the opposite strand of DNA to trigger 
the process of DNA repair. During the repair, which is based on the intact strand, 
the inosine is read as guanosine, which leads to placement of a cytidine on the 
repaired strand. Finally, endogenous DNA-repair mechanisms complete the A·T to 
G·C single base-pair substitution. Altering the splice site enables read-through to 
a stop codon that prevents translation and expression of PCSK9 protein. PAM 
denotes protospacer adjacent motif, and PEG polyethylene glycol.

Putting a stop codon into the PCSK9 gene



Participant Eligibility and Study Procedure
Adults 18 to 70 years of age were eligible for inclusion if they had a diagnosis of 
heterozygous familial hypercholesterolemia or premature coronary artery disease (defined 
as disease occurrence at ≤55 years of age in men or at ≤65 years of age in women). 
Participants had to have a fasting LDL cholesterol level of at least 70 mg per deciliter (1.8 
mmol per liter) while receiving the maximum tolerated dose of oral lipid-lowering therapy 
(a statin with or without ezetimibe).
Participants received a single intravenous infusion of VERVE-102 at one of six weight-based 
doses (0.3, 0.45, 0.6, 0.7, 0.8, or 1.0 mg of total RNA per kilogram of body weight [mg per 
kilogram]) over a period of up to approximately 4 hours. Premedication was administered 
to all the participants to reduce the risk of infusion-related reactions and consisted of 
dexamethasone on the day before VERVE-102 infusion and dexamethasone plus a 
histamine H1–receptor antagonist and histamine H2–receptor antagonist on the day of 
infusion. 
Clinical-Outcome Assessments
The primary objective was to assess the safety of VERVE-102 in participants with 
heterozygous familial hypercholesterolemia or premature coronary artery disease. Adverse 
events were graded according to the Common Terminology Criteria for Adverse Events.



Adversity

AST and ALT elevations



Changes in PCSK9 and LDL Cholesterol Levels 
According to VERVE-102 Dose Cohort.



Discussion
In this phase 1 study, a single infusion of VERVE-102 produced dose-dependent and sustained 
reductions in PCSK9 and LDL cholesterol levels, with a mean reduction of 88% and 62%, 
respectively, at the highest dose. Mild-to-moderate infusion-related reactions and transient 
elevations in alanine aminotransferase levels (<2.5 times the upper limit of normal) were 
observed.
Participants who received 1 mg per kilogram of VERVE-102 had a mean absolute reduction in 
LDL cholesterol level of 78 mg per deciliter (range, 54 to 117). A reduction of this magnitude, if 
maintained over 20 years, is predicted to reduce the risk of atherosclerotic cardiovascular 
disease by more than 50% for most patients with hypercholesterolemia, but larger and much 
longer studies are warranted to determine whether the decrease in LDL cholesterol levels 
observed in this study is durable over the course of decades.
Treatment with VERVE-102 led to dose-dependent, substantial, and sustained reductions in 
PCSK9 and LDL cholesterol levels. Together with the safety data, these results support 
continued development of VERVE-102 as a treatment for hypercholesterolemia. Twenty years 
after the observation that lifelong inactivation of PCSK9 protects against atherosclerotic 
cardiovascular disease, these data provide early clinical evidence that a single infusion of a 
base-editing therapy can mimic the LDL cholesterol–lowering effects of PCSK9 cardioprotective 
variants.



Das RET-Protoonkogen (abgekürzt für REarranged during 
Transfection) ist ein Gen auf dem Chromosom 10, das 
den Bauplan für ein ganz bestimmtes Eiweiß liefert: die 
Rezeptor-Tyrosinkinase RET. Dieses Protein sitzt wie eine 
Antenne in der Zellmembran und hat die Aufgabe, 
Wachstumssignale von außen in das Innere der Zelle 
weiterzuleiten. Dadurch steuert es maßgeblich, wie 
Zellen wachsen, sich teilen und spezialisieren. In einem 
gesunden Körper erfüllt das Gen zwei Hauptaufgaben, 
bringt aber auch medizinische Risiken mit sich, wenn es 
mutiert.
Während der Embryonalentwicklung und auch im späteren 
Leben ist das intakte RET-Gen unentbehrlich für: 

• Das Nervensystem: Es steuert die Entwicklung und Reifung 
bestimmter Nervenzellen. Besonders wichtig ist es für das 
sogenannte enterische Nervensystem – also das 
Nervengeflecht, das unseren Magen-Darm-Trakt steuert.

• Die Organentwicklung: Es reguliert das Wachstum und die 
feine Gewebestruktur der Nieren während der 
Schwangerschaft.

RET proto-oncogene encodes a receptor tyrosine 
kinase, which is a type of cell-surface 
transmembrane receptor.



MEN2A (Sipple-Syndrom)

Diese Variante macht etwa 95 % aller MEN2-Fälle aus. 
Neben dem medullären Schilddrüsenkarzinom (MTC) 
können zwei weitere Organsysteme betroffen sein:

• Phäochromozytom: Tritt bei ca. 50 % der Betroffenen 
auf (oft beidseitige Tumoren des Nebennierenmarks, 
die Adrenalin/Noradrenalin ausschütten und 
schweren Bluthochdruck verursachen). 

• Primärer Hyperparathyreoidismus (pHPT): Tritt bei 
20–30 % der Patienten durch eine gutartige 
Vergrößerung der Nebenschilddrüsen auf, was zu 
erhöhtem Kalzium im Blut führt.

• Sonderformen: Das familiäre medulläre 
Schilddrüsenkarzinom (FMTC) gilt heute als Variante 
von MEN2A, bei der über Generationen hinweg 
ausschließlich das MTC ohne andere Begleittumoren 
auftritt. Selten ist MEN2A mit Hautveränderungen 
(Lichen amyloidosus oder Morbus Hirschsprung) 
assoziiert.

Eine bekannte RET-Krankheit

Die Multiple endokrine Neoplasie Typ 2 (MEN2) wird 
autosomal-dominant vererbt und beruht auf einer Gain-of-
Function-Mutation (einer aktivierenden Genveränderung) im 
RET-Protoonkogen. Diese Mutation führt zu einer 
dauerhaften und unkontrollierten Aktivierung des RET-
Rezeptors, was das Zellwachstum antreibt und zu Tumoren 
führt.



Das RET-Protoonkogen (REarranged during Transfection) 
ist bei etwa 1–2 % aller nicht-kleinzelligen 
Lungenkarzinome (NSCLC) durch Genfusionen verändert. 
Diese Veränderungen dienen als wichtige molekulare 
Treibermutationen für das Tumorwachstum und 
ermöglichen den Einsatz hochwirksamer, zielgerichteter 
Therapien. 

Häufigkeit und Merkmale

• Vorkommen: Betrifft ca. 1 bis 2 % der NSCLC-Fälle 
(hauptsächlich Adenokarzinome).

• Patientengruppe: Kommt oft bei jüngeren Patienten 
und Nichtrauchern vor.

• Fusionspartner: Häufigste Fusionspartner sind Gene 
wie KIF5B oder CCDC6, die zu einer dauerhaften 
Aktivierung der RET-Tyrosinkinase führen (gain of 
function).

Somatic RET mutations within NSCLC



Selpercatinib, a highly selective, potent, and central 
nervous system–penetrant RET inhibitor, is approved for 
RET fusion–positive advanced or metastatic non–small-
cell lung cancer (NSCLC). The efficacy and safety of 
selpercatinib in early-stage NSCLC are unknown.
We conducted a phase 3, double-blind trial involving 
patients with RET fusion–positive NSCLC who had 
received definitive therapy with curative intent (surgery 
or radiotherapy with adjuvant systemic anticancer 
therapy, if applicable). Patients were randomly assigned 
to receive adjuvant selpercatinib or placebo for up to 3 
years. The primary end point was investigator-assessed 
event-free survival in patients with stage II or IIIA 
disease. Secondary end points were investigator-
assessed event-free survival in patients with stage IB, II, 
or IIIA disease; event-free survival as assessed by blinded 
independent central review; overall survival; and safety.



Approximately 30 to 40% of patients with non–small-cell lung cancer (NSCLC) present 
with early-stage disease (stage IB, II, or IIIA). Standard-care options for resectable 
early-stage NSCLC include surgery and neoadjuvant or perioperative 
chemoimmunotherapy. Unfortunately, despite these interventions, up to two thirds 
of patients have disease recurrence and may eventually die from metastatic disease.
Rearranged during transfection (RET) fusions are actionable, oncogenic drivers 
identified in 1 to 2% of all patients with NSCLC. Selpercatinib, a highly selective, 
potent, and central nervous system–penetrant RET inhibitor, has been approved by 
the health authority in many countries for the treatment of patients with advanced 
RET-driven cancers. In advanced or metastatic RET fusion–positive NSCLC, 
selpercatinib results in a high percentage of patients with a response and durable 
disease control, as shown in the phase 1–2 LIBRETTO-001 trial and the phase 3, 
randomized LIBRETTO-431 trial. No adjuvant targeted therapy is approved for early-
stage RET fusion–positive NSCLC.
Selpercatinib ist ein hochwirksamer, 
zielgerichteter Krebswirkstoff aus der Gruppe der 
Tyrosinkinase-Inhibitoren (RET-Inhibitoren).



Methods
Trial Design
We conducted a phase 3, multinational, double-blind, randomized, placebo-controlled trial. 
Patients were randomly assigned in a 1:1 ratio to receive selpercatinib (160 mg twice daily for 
patients with a weight of ≥50 kg and 120 mg twice daily for patients with a weight of <50 kg) or 
placebo in continuous 28-day cycles. 
Patients
Eligible patients were 18 years of age or older and had an Eastern Cooperative Oncology Group 
performance-status score of 0 or 1 (score range, 0 to 5, with higher scores reflecting greater 
disability), adequate organ function, and histologically confirmed stage IB, II, or IIIA RET fusion–
positive NSCLC according to the 8th edition of the staging system for lung cancer. RET status was 
determined through local testing with a polymerase-chain-reaction assay, comprehensive 
genomic profiling, or another molecular test approved by the sponsor. 
End Points and Assessments
The primary end point was investigator-assessed event-free survival according to the Response 
Evaluation Criteria in Solid Tumors (RECIST), version 1.1, and was assessed in the primary 
analysis population (all the patients with stage II or IIIA NSCLC who had undergone 
randomization).



Adversity
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GPRC5D steht für „G protein-coupled receptor, family C, 
group 5, member D“. Es ist ein Protein (ein 
Transmembranrezeptor), das beim Menschen auf der 
Oberfläche bestimmter Zellen sitzt. 

Bedeutung in der Medizin

• Vorkommen: GPRC5D kommt in gesundem Gewebe nur 
sehr selten vor, findet sich jedoch in großer Menge auf 
den Zellen des Multiplen Myeloms (einer 
Krebserkrankung des Knochenmarks). 

• Krebstherapie: Weil das Protein so spezifisch auf den 
Tumorzellen sitzt, ist es ein wichtiger Angriffspunkt für 
moderne Immuntherapien gegen Blutkrebs.

• Therapiearten: Forscher nutzen GPRC5D, um Krebszellen 
mit speziellen CAR-T-Zellen oder bispezifischen 
Antikörpern gezielt zu erkennen und zu zerstören. Das 
hilft besonders Patienten, bei denen andere Therapien 
(wie solche gegen das Zielzelteiweiß BCMA) nicht mehr 
ausreichen oder der Krebs zurückgekehrt ist.

GPRC5D (G-protein coupled receptor family C group 5 
member D) ist ein Waisenrezeptor (Orphan-Rezeptor) aus 
der Klasse der G-Protein-gekoppelten Rezeptoren, dessen 
genaue biologische Funktion und natürlicher Ligand in 
gesundem Gewebe noch weitgehend unbekannt sind.



Talquetamab, a bispecific antibody targeting GPRC5D and 
CD3, has led to durable responses in patients with 
heavily pretreated relapsed or refractory multiple 
myeloma in phase 1–2 trials, with a limited effect on 
normal B cells.
In a phase 3 trial, we randomly assigned patients with 
relapsed or refractory multiple myeloma who had 
previously received at least one line of therapy to receive 
talquetamab plus daratumumab and pomalidomide (Tal-
DP), talquetamab plus daratumumab (Tal-D), or 
daratumumab plus pomalidomide and dexamethasone 
(DPd). The primary end point was progression-free 
survival as assessed by an independent review 
committee. Key secondary end points were overall 
response, complete response or better (complete or 
stringent complete response), measurable residual 
disease–negative complete response, and overall 
survival.



Talquetamab is a bispecific antibody targeting G protein–coupled receptor class C group 5 
member D (GPRC5D) on myeloma cells and CD3 on T cells that has been approved for the 
treatment of patients with relapsed or refractory multiple myeloma who have previously 
received four or more lines of therapy. In the phase 1–2 MonumenTAL-1 study, 69.5% of 
the patients receiving talquetamab at a dose of 0.8 mg per kilogram of body weight had a 
response, and the 36-month overall survival estimate was 60.8% with extended follow-up. 
Talquetamab preferentially targets myeloma cells, with a limited effect on normal B cells. 
Talquetamab has been associated with a manageable infection profile and can be 
included in combination regimens. Daratumumab modulates the immune 
microenvironment by reducing immunosuppressive regulatory T cells and enhancing 
cytotoxic T-cell activity, creating synergistic effects with talquetamab-mediated 
eradication of myeloma cells.
We report results from the prespecified interim analysis of the phase 3 MonumenTAL-3 
trial, which is investigating the efficacy and safety of talquetamab plus daratumumab and 
pomalidomide (Tal-DP) and talquetamab plus daratumumab (Tal-D) as compared with 
daratumumab plus pomalidomide and dexamethasone (DPd) in patients with relapsed or 
refractory multiple myeloma who have previously received at least one line of therapy.



Patients
Patients 18 years of age or older were eligible for enrollment in the trial if they had 
relapsed or refractory multiple myeloma with a measurable M-protein level in serum (≥0.5 
g per deciliter) or urine (≥200 mg in a 24-hour urine collection) or light-chain multiple 
myeloma without a measurable M-protein level in serum or urine; had previously received 
at least one line of therapy, including lenalidomide and a proteasome inhibitor; and had an 
Eastern Cooperative Oncology Group performance-status score of 0, 1, or 2 (scores range 
from 0 to 5, with higher scores indicating greater disability).
Treatment
Patients were randomly assigned in a 1:1:1 ratio to receive Tal-DP, Tal-D, or DPd. 
Randomization was stratified according to International Staging System stage at screening 
(I vs. II vs. III), previous exposure to daratumumab, and number of previous lines of 
therapy (1 vs. 2 or 3 vs. >3). In the Tal-DP and Tal-D groups, talquetamab and 
daratumumab were administered in 28-day cycles.
End Points and Assessments
The primary end point was progression-free survival as assessed by an independent review 
committee in an analysis of the time from randomization to the first documentation of 
disease progression or death from any cause, whichever was reported first. 

 



Treatment 
Response 

The three groups: 2 Tal groups and 1 Dex group



Adversity







Do we really believe these people will cooperate to destroy their business?



Vorwürfe des Drogenbeauftragten Hendrik Streeck erklärte im Juli 2026, dass 
Vertreter der Tabakwirtschaft versuchen, ihn zu zermürben und zu 
diskreditieren. Als Auslöser gelten seine gesundheitspolitischen Vorstöße, 
darunter Forderungen nach höheren Tabaksteuern und strengeren Regeln zum 
Schutz vor Nikotinprodukten. 

Genannte Methoden der Einflussnahme

• Beobachtung und Ansprache: Streeck schilderte, dass Lobbyisten ihn auf 
Veranstaltungen (wie Berliner Sommerfesten) gezielt beobachten, um im 
direkten Umfeld Gesprächspartner vorzuwarnen und seine Argumente als 
unsachlich darzustellen. 

• Öffentliche Diskreditierung: In Online-Foren und im Netz werde versucht, 
ihn als wissenschaftlich unseriös darzustellen oder den Eindruck zu 
erwecken, er ignoriere andere Drogenprobleme zugunsten eines Angriffs 
auf die Wirtschaft. 

• Politischer Druck: Kritisiert wurde von ihm zudem, dass über 
Lobbystrukturen und flankierende Verbände massiv Stimmung gegen 
Steuererhöhungen gemacht und politischer Druck auf Abgeordnete 
ausgeübt werde.

National German Drug-(abuse) 
officer, Dr. med. Hendrik Streeck

He says he is mobbed and 
stalked by the Tobacco crowd.



Summary
Tobacco use is the leading cause of preventable death globally, claiming more than 7 million lives each year. 
The burden of disease is highest in low- and middle-income countries, where more than 80% of the world’s 
1.3 billion tobacco users reside. The World Health Organization (WHO) defines six proven strategies to 
reduce tobacco use, referred to by the acronym MPOWER, with one of the strategies being to offer tobacco 
users help with quitting. Many low- and middle-income countries provide tobacco-cessation services; 
however, only 31 meet the WHO best practice, defined as providing both cost-covered behavioral 
interventions and pharmacotherapy. In this article, case studies from India and Vietnam illustrate how 
cross-country differences in tobacco-related sociocultural norms, tobacco-use patterns (e.g., smokeless 
tobacco or water pipes), the tobacco-control regulatory environment, industry influence, and health care 
system financing shape treatment access and uptake. These cases further show that cost-effective 
population-level strategies, including quitlines, digital interventions, and systemwide screening for tobacco 
use paired with clinician advice to quit, are essential for expanding treatment reach. Combining these 
interventions with pharmacotherapy products that are included on the WHO Model List of Essential 
Medicines (e.g., cytisine and nicotine-replacement therapy) further improves cessation outcomes. System-
level models, such as the Ask–Advise–Connect model (ask about tobacco use, advise to quit, connect to 
cessation help), offer a feasible, low-burden pathway for integrating cessation care into routine practice. 
Ultimately, curbing the rising global burden of tobacco-related disease requires establishing comprehensive 
cessation support as a universal standard of care, which would ensure equitable access for those most 
affected.



80% of 
smokers in 
LMCs



Behavioral, Pharmacotherapeutic, Systemic, and 
Policy Interventions for Tobacco Cessation.

Ask–Advise–Connect Model.



Conclusion
Low- and middle-income countries are making meaningful progress in implementing 
population- and system-level cessation strategies that promote treatment 
engagement. However, regional disparities in tobacco-related outcomes persist. 
Curbing the growing tobacco-related disease burden requires establishing equitable 
access to comprehensive cessation support as a universal standard of care.

(Might have focused on the role of, and responsibility of, the tobacco industry)





The patient had been in her usual state of generally good health until the night before this 
presentation, when epigastric pain and vomiting developed abruptly after the consumption of 
spicy food. Her partner had consumed the same food but did not have similar symptoms. The 
patient had persistent vomiting and lightheadedness and was unable to maintain adequate 
hydration; subsequently, she presented to the emergency department of this hospital, 
accompanied by her partner.
On presentation to the emergency department, the oral temperature was 36.0°C, the blood 
pressure 122/88 mm Hg, the respiratory rate 20 breaths per minute, the heart rate 88 beats per 
minute, and the oxygen saturation 100% while the patient was breathing ambient air. She 
reported ongoing epigastric pain and nausea, and several witnessed episodes of emesis 
occurred after her arrival at the emergency department, with vomitus that was nonbloody and 
nonbilious. The patient also reported ongoing dizziness, lightheadedness, and vertigo. A review 
of systems was negative for fever, chest pain, diarrhea, hematochezia, melena, anorexia, cough, 
dyspnea, headache, paresthesia, vision symptoms, and motor weakness. Her partner reported 
that the patient had presented to the emergency department with similar symptoms 2 months 
earlier; the symptoms had been self-limited and had been treated with antiemetic agents and 
antacids. The partner described the patient as having a “sensitive stomach” and noted that she 
often had similar symptoms after eating spicy foods.



Four hours after presentation to the emergency department, the oral temperature was 
35.8°C, the blood pressure 139/93 mm Hg, the heart rate 130 beats per minute, the 
respiratory rate 25 breaths per minute, and the oxygen saturation 99% while the patient 
was breathing ambient air. The weight was 50 kg, and the body-mass index (the weight 
in kilograms divided by the square of the height in meters) was 18. The patient was 
upset and agitated. Tachycardia was present without murmur, and the lungs were clear 
on auscultation. The abdomen was mildly tender on deep palpation of the epigastrium; 
no masses or hepatosplenomegaly were noted. The neurologic examination showed 
end-gaze nystagmus on lateral gaze that resolved spontaneously; no other 
abnormalities were observed on pupillary or extraocular muscle testing. The gait was 
normal, and the patient had no motor or sensory deficits. Treatment with intravenous 
lactated Ringer’s solution, ondansetron, and famotidine was initiated.
Laboratory test results were notable for a blood bicarbonate level of 10 mmol per liter 
(reference range, 23 to 32), with normal blood levels of sodium, chloride, and glucose. 
The anion gap was 21 mmol per liter (reference range, 3 to 17). A venous blood gas 
analysis was notable for a pH of 7.23 (reference range, 7.30 to 7.40) and a partial 
pressure of carbon dioxide of 26 mm Hg (reference range, 30 to 50). AG increased 9 mmol/L

HCO3 decreased 14 mmol/L



Six hours after presentation to the emergency 
department, the patient reported increasing dizziness. 
She appeared to be more anxious and less engaged than 
she had appeared during the previous interview. Her 
partner, who was still present, was asked to leave the 
examination room in order to allow for assessment of 
the possibility of intimate partner violence contributing 
to the presentation. After the patient’s partner left the 
room, the patient gradually became more activated and 
anxious, pacing the room and becoming distraught and 
tearful, and requested to leave the hospital. She 
reported no abuse by her partner and that she felt safe 
and would feel better if he accompanied her while she 
was in the hospital. The patient was intent on pursuing a 
self-directed discharge. However, in the context of 
emotional dysregulation, she did not show sufficient 
capacity to decide to leave the hospital and was placed 
under a psychiatric hold and clinical monitoring owing to 
concern about severe metabolic acidosis. A decision was 
made to admit the patient to the hospital.

Labs

Bicarbonate dropped by 14 and AG increasesd by 9 mmol/L.
When this was measured, her methanol concentration was 78 mmol/L



Regular laboratory testing performed 6 hours 
after presentation to the emergency 
department was notable for a blood 
bicarbonate level of 9 mmol per liter and a 
blood urea nitrogen level of 5 mg per deciliter 
(2 mmol per liter; reference range, 8 to 25 mg 
per deciliter [3 to 9 mmol per liter]). Blood 
levels of lactic acid and β-hydroxybutyric acid 
were within normal limits, and urinalysis results 
were unremarkable. Blood toxicology studies 
were negative for ethanol, salicylates, 
acetaminophen, and tricyclic antidepressant 
medications, and urine toxicology testing was 
negative for opioids, amphetamines, cocaine 
metabolites, and benzodiazepines. The serum 
osmolality was elevated, at 363 mOsm per 
kilogram of water (reference range, 280 to 
296). 

Psychiatric Considerations for Identifying the 
Cause of Toxic Substance Intoxication.

How about: „Think about the AG“?
Why did it take 6 h for anyone to act?
Fomepizole or ETOH?



Toxic Alcohol Ingestion
In the context of unexplained anion-gap acidosis, measurement of serum osmolality 
can provide important information by allowing for calculation of an osmolar gap, 
which may indicate whether unmeasured osmoles, such as toxic alcohols, are 
present in the blood. The patient’s calculated serum osmolality, based on laboratory 
values obtained on presentation, was 285 mOsm per kilogram of water (on the basis 
of the formula of [2×sodium level] + [glucose level/18] + [urea nitrogen level/2.8]), 
and the measured serum osmolality was 363 mOsm per kilogram of water, which 
resulted in an osmolar gap of 78 mOsm per kilogram of water (reference value, <10). 
A high osmolar gap in the context of high anion-gap metabolic acidosis is highly 
suggestive of an unmeasured osmotically active substance and, in the context of this 
patient’s clinical presentation, prompted immediate consideration of toxic alcohol 
ingestion. It is important to note that the osmolar gap tends to be highest early after 
ingestion and can normalize as the parent compound is metabolized to its toxic 
organic acid metabolites, which subsequently expands the anion gap — meaning 
that a normal osmolar gap does not rule out toxicity and that timing of the 
assessment should be considered.



Methanol Poisoning and 
Treatment.

Shown are the clinical 
manifestations and laboratory 
findings typically associated with 
methanol poisoning, along with the 
mechanisms of action of the various 
pharmacologic agents used in the 
treatment of methanol poisoning, 
denoted in green.

Treatment amid Uncertainty
Treatment for ingestion of toxic alcohols should not be delayed until a definitive diagnosis is 
confirmed. Fomepizole, an inhibitor of ADH, should be administered to block the conversion of 
methanol or ethylene glycol to their toxic metabolites. Because folate is required for the elimination 
of formic acid in persons with methanol toxicity, and because thiamine and pyridoxine support 
alternative metabolic pathways in persons with ethylene glycol toxicity, coadministration of B 
vitamins, including thiamine and leucovorin (also known as folinic acid), is a low-risk intervention. 

For this patient, the nephrology service was also consulted for consideration of hemodialysis.



Hospital Course
Once the methanol level was found to be markedly elevated, the decision was made to 
initiate emergency hemodialysis. Given the patient’s ongoing anxiety and agitation, she was 
transferred to the medical intensive care unit, where a continuous infusion of 
dexmedetomidine (clonidine-like) was initiated for placement of a temporary hemodialysis 
catheter. On the basis of the patient’s initial methanol level and her weight, we estimated that 
6 hours of hemodialysis would be sufficient to clear methanol and its toxic metabolites.
Because methanol levels can take hours to obtain, we used surrogate markers of methanol to 
approximate when it had been fully cleared from the patient’s circulation. We stopped 
hemodialysis once the blood pH and blood bicarbonate level had normalized and once the 
osmolar gap fell below 10. When the serial methanol levels eventually became available, they 
confirmed a rapid decline, from 190 mg per deciliter to below the limit of detection within 
approximately 5 hours after initiation of hemodialysis.
The source of the methanol in this case was never definitively established. The patient 
consistently reported no ingestion of any specific substance and expressed that she did not 
have concern about any risk of harm from others. The psychiatric hold, which had been in 
place since her presentation given the inability to rule out intentional ingestion, was lifted on 
hospital day 3, and the patient pursued a self-directed discharge shortly thereafter.



The estimated methanol concentration is 78 mmol/L or 
249.6 mg/dL in this patient.

1. Calculate the osmolal gap

The osmolal gap represents the difference between the 
measured serum osmolality and the calculated baseline 
serum osmolality. To determine the change caused by the 
unmeasured solute (methanol), subtract the initial 
osmolality from the elevated osmolality: 

2. Convert to millimoles per liter

Because methanol is a small, uncharged molecule that does 
not dissociate in solution, each millimole of methanol per 
liter of water contributes approximately 1 mOsm/kg to the 
serum osmolality. Therefore, the osmolal gap translates 
directly to the molar concentration of the substance:

Methanol Concentration = 78 x 3.2 or 249.6 mg/dL

Häufige Methanol-Quellen

• Gepanschter oder schwarz gebrannter Alkohol: 
Illegale Spirituosen oder fehlerhafter 
Selbstgebrannter, bei dem der Vorlauf nicht 
richtig abgetrennt wurde.

• KFZ- und Haushaltsprodukte: Frostschutzmittel 
für Scheibenwaschanlagen, Spiritus-Ersatz oder 
Spezialreiniger.

• Hobby und Handwerk: Brennstoffe für 
Modellmotoren (Modellbau) oder technischer 
Alkohol aus dem Labor- und Industriebereich.

Methanol
Molecular weight 32



GLP-1 steht für Glucagon-like Peptide-1 und ist ein 
natürliches Darmhormon, das nach dem Essen 
freigesetzt wird. Es regt die Insulinausschüttung an, 
hemmt den Gegenspieler Glukagon, verlangsamt die 
Magenentleerung und sorgt im Gehirn für ein frühes 
Sättigungsgefühl. Künstliche Nachbauten (GLP-1-
Rezeptoragonisten) werden als Medikamente 
eingesetzt. 

Was GLP-1 bewirkt

• Blutzuckersenkung: Hilft bei Typ-2-Diabetes, da es 
die Insulinproduktion anregt.

• Gewichtsverlust: Dämpft den Hunger und führt zu 
einer starken Sättigung.

• Verzögerte Verdauung: Lässt den Magen den 
Nahrungsbrei langsamer abtransportieren.



Amylin (auch Insel-Amyloid-Polypeptid oder IAPP) ist ein 
Peptidhormon, das von den Beta-Zellen der 
Bauchspeicheldrüse gemeinsam mit Insulin nach der 
Nahrungsaufnahme ausgeschüttet wird. Es reguliert den 
Blutzucker, indem es die Glukosefreisetzung hemmt, und 
dämpft den Appetit durch ein verstärktes 
Sättigungsgefühl sowie eine verlangsamte 
Magenentleerung.

Biologische Funktion

• Blutzuckerkontrolle: Unterdrückt die Ausschüttung 
von Glukagon und verhindert so zu hohe 
Blutzuckerspitzen nach dem Essen.

• Sättigungsgefühl: Signalisiert dem Gehirn (im Bereich 
des Hypothalamus und Hirnstamms), dass der Magen 
voll ist, und verlangsamt die Magenpassage der 
Nahrung. 

• Gemeinsame Ausschüttung: Wird im gesunden 
Körper im konstanten Verhältnis zu Insulin freigesetzt 
(allerdings in deutlich geringerer Menge)

Weder GLP-1 noch Amylin ist pauschal „wichtiger“, da beide 
Hormone im menschlichen Stoffwechsel unterschiedliche, aber 
sich ergänzende Aufgaben erfüllen. GLP-1 (Glucagon-like Peptide-
1) ist primär der Leitspieler für die Blutzuckerregulation und 
Insulinausschüttung, während Amylin gemeinsam mit Insulin den 
Blutzucker nach Mahlzeiten dämpft und das Sättigungsgefühl 
verstärkt.













No change

All improve,
green 
moves up



Drug did 
pretty 
well.



Zenagamtide (zuvor bekannt unter dem 
Entwicklungsnamen Amycretin) ist ein neuartiger, noch 
in der Entwicklung befindlicher Wirkstoff zur Behandlung 
von Typ-2-Diabetes und Adipositas (starkem 
Übergewicht). Er wird vom dänischen 
Pharmaunternehmen Novo Nordisk entwickelt. Das 
Medikament kombiniert zwei verschiedene 
Wirkmechanismen in einem einzigen Molekül und gilt in 
der Forschung als potenzieller Nachfolger von bekannten 
Präparaten wie Wegovy oder Ozempic.

Im Gegensatz zu reinen GLP-1-Präparaten greift 
Zenagamtide an zwei hormonellen Signalwegen 
gleichzeitig an: 

• GLP-1-Rezeptor-Agonist: Reduziert den Blutzucker 
und verzögert die Magenentleerung, um das 
Sättigungsgefühl zu verlängern.

• Amylin-Rezeptor-Agonist: Amylin ist ein Hormon, das 
den Appetit im Gehirn reguliert und das 
Sättigungsgefühl nach dem Essen maßgeblich steuert.













Drug did 
pretty 
well.



Die nicht-segmentale Vitiligo (NSV) – auch bekannt als generalisierte Vitiligo – ist 
eine chronische Autoimmunerkrankung der Haut, die durch den Verlust von 
funktionellen Pigmentzellen (Melanozyten) zu charakteristischen weißen Flecken 
führt. Sie ist mit rund 90 % aller Fälle die mit Abstand häufigste Form der 
Weißfleckenkrankheit. Im Gegensatz zur selteneren segmentalen Form verläuft 
die nicht-segmentale Vitiligo typischerweise symmetrisch und betrifft beide 
Körperhälften parallel. Die Erkrankung verläuft oft unvorhersehbar in Schüben 
und kann sich im Laufe des Lebens schrittweise ausweiten.

• Symmetrische Verteilung: Die pigmentfreien Flecken treten meist 
spiegelbildlich auf beiden Seiten des Körpers auf. Typische Areale sind 
Handrücken, Arme, Knie, Ellenbogen sowie die Hautbereiche um 
Körperöffnungen wie Augen und Mund.

• Autoimmune Ursache: Das körpereigene Immunsystem greift 
fälschlicherweise die Melanozyten an und zerstört sie. Betroffene haben 
ein erhöhtes Risiko für andere Autoimmunerkrankungen, insbesondere 
Schilddrüsenstörungen wie Hashimoto-Thyreoiditis oder Morbus 
Basedow.

• Unvorhersehbarer Verlauf: Die Flecken können über Jahre stabil bleiben 
oder sich plötzlich in Schüben vergrößern.

• Psychosoziale Belastung: Da die Erkrankung oft an gut sichtbaren Stellen 
auftritt, führt sie bei vielen Betroffenen zu einer spürbaren psychischen 
Belastung, Schamgefühlen oder sozialem Rückzug.

Segmental vitiligo is widely 
thought to involve neuronal 
mechanisms, though modern 
research views it as part of a 
broader combined process rather 
than a purely neurological event. 



Upadacitinib (bekannt unter dem Markennamen Rinvoq) ist ein 
verschreibungspflichtiger Januskinase-(JAK)-Inhibitor, der 
gezielt das Enzym JAK1 hemmt. Es wird als Tablette 
eingenommen, um überschießende Entzündungsreaktionen 
des Immunsystems bei chronischen Autoimmunerkrankungen 
zu dämpfen.

Anwendungsgebiete

Upadacitinib ist in Europa unter anderem zugelassen für die 
Behandlung von:

• Rheumatoider Arthritis (RA) und Psoriasis-Arthritis

• Morbus Bechterew (ankylosierender Spondylitis)

• Atopischer Dermatitis (Neurodermitis) ab 12 Jahren

• Colitis ulcerosa und Morbus Crohn (chronisch-entzündliche 
Darmerkrankungen)

• Alopecia areata (kreisrunder Haarausfall) und Vitiligo 
(Weißfleckenkrankheit)

Janus kinases (JAKs) are non-covalently attached to the intracellular, 
membrane-proximal regions of transmembrane cytokine receptors (such as 
Type I and Type II cytokine receptors). When a cytokine binds to its receptor, 
it brings the attached JAKs close together so they can activate each other and 
trigger the cell signal















Pretty convincing





IgG4 plays a 
role but does 
not seem to 
be the driver

Anti B-cell 
therapies









Hairy kidney 
with EC 
disease

B-cell 
lymphomas

EC disease

Die Rosai-Dorfman-
Erkrankung (auch bekannt als 
Sinushistiozytose mit massiver 
Lymphadenopathie oder RDD) 
ist eine sehr seltene, 
gutartige Erkrankung des 
Immunsystems, die zu den 
sogenannten Histiozytosen 
zählt.

https://de.wikipedia.org/wiki/Rosai-Dorfman-Erkrankung


IgG4







Die Erdheim-Chester-Erkrankung (ECD) ist eine extrem seltene, 
bösartige Multisystemerkrankung aus der Gruppe der 
Histiozytosen, die heute als eine Form von Blutkrebs (myeloische 
Neoplasie) eingestuft wird. Bei dieser Erkrankung vermehren sich 
bestimmte weiße Blutkörperchen (Histiozyten/Makrophagen) 
unkontrolliert und infiltrieren verschiedene Organe und Gewebe. 
Dies führt zu chronischen Entzündungen, Gewebeverdickungen 
und fortschreitenden Vernarbungen (Fibrose).

• Skelettsystem (ca. 95 %): Typisch sind symmetrische 
Knochenverdichtungen (Osteosklerose) in den langen Röhrenknochen 
der Beine, die chronische Knochenschmerzen verursachen.

• Nieren: Die Infiltration des Gewebes um die Nieren führt im CT-Scan zum 
charakteristischen Bild einer sogenannten „haarigen Niere“ (hairy 
kidney).

• Herz-Kreislauf-System: Häufig zeigt sich eine Ummantelung der 
Hauptschlagader („beschichtete Aorta“). Zudem können tumorartige 
Gewebe im rechten Vorhof entstehen.

• Zentralnervensystem (ZNS): Ein Befall des Gehirns kann 
Gleichgewichtsstörungen, Kopfschmerzen, kognitive Einschränkungen 
oder Krampfanfälle auslösen. CD68+

BRAF v600e Mutation





CD68 ist ein Eiweiß (Protein), das vor allem auf der Oberfläche von Makrophagen 
(Fresszellen des Immunsystems) sitzt. In der Medizin und Pathologie wird es als 
wichtiger Labor-Marker genutzt, um diese Immunzellen in Gewebeproben sichtbar 
zu machen. Ein Nachweis von CD68 in einer Biopsie zeigt an, dass das Immunsystem 
aktiv ist, oft als Zeichen für eine Entzündung oder eine andere Gewebeveränderung.

Die BRAF-V600E-Mutation ist eine Genveränderung, bei der im BRAF-Gen 
an Position 600 die Aminosäure Valin durch Glutaminsäure ersetzt wird. 
Dies führt zu einer ständigen Aktivierung des MAPK/ERK-Signalwegs, was 
unkontrolliertes Zellwachstum antreibt und bei verschiedenen Krebsarten 
wie dem malignen Melanom, Darmkrebs und Schilddrüsenkrebs 
vorkommt.



INTRODUCTION: Hypertension is a leading 
global cause of disease burden and 
mortality, affecting around 33% of adults 
worldwide and contributing substantially to 
health care costs through complications 
such as heart disease, stroke, and kidney 
failure. Most patients with hypertension 
cannot be cured, and millions remain 
hypertensive despite multidrug treatments. 
The molecular understanding of 
hypertension and its associated end-organ 
damage lags behind that for other major 
diseases, limiting the development of more 
targeted therapeutic strategies.



RESULTS: We developed an integrated single-
cell atlas of hypertension and hypertensive 
end-organ damage across three widely used 
animal models representing major and 
complementary pathophysiological 
mechanisms of the disease: angiotensin II–
treated mice (neurohormonal), Dahl salt–
sensitive rats (salt-sensitive hypertension), and 
spontaneous hypertensive rats (genetic, age-
associated hypertension). We analyzed six 
organs and tissues, including the 
hypothalamus, kidney, third-order mesenteric 
artery, cardiac left ventricle, middle cerebral 
artery, and peripheral blood mononuclear 
cells. Our atlas includes single-nucleus RNA 
sequencing (snRNA-seq), single-cell RNA 
sequencing (scRNA-seq), and snMultiome-seq 
[snRNA-seq + single-nucleus assay for 
transposase-accessible chromatin sequencing 
(snATAC-seq)] in select samples to capture a 
rich landscape of transcriptional and 
epigenetic changes during the progression of 
hypertension.

Analysis of this dataset revealed both consistent 
transcriptional changes across models and organs and 
model-and tissue-specific adaptations and 
maladaptations. We identified a conserved vascular 
smooth muscle cell gene expression program, the 
activity of which was associated with blood pressure; a 
group of cross-segment renal tubular gene programs 
associated with renal injury and blood pressure; tissue-
specialized endothelial adaptations involving lipid 
handling, shear stress, and cardioprotective signaling; 
and coordinated changes across cell types in select 
organs including the hypothalamus. Integration with 
human genomic data, including GWAS findings across 
nine traits including blood pressure and related end-
organ damage, revealed model-specific and shared cell 
type–trait links, with results suggesting that different 
models captured complementary aspects of the 
hypertension-related human genetic architecture. We 
prioritized a noncoding variant (rs28451064) and used 
genome editing to demonstrate its in vivo effect on 
blood pressure and allele-specific regulation of local 
genes, including SLC5A3 and RCAN1, possibly through 
epigenetic mechanisms including long-range chromatin 
interaction.



Summary of the multiorgan single-cell 
analyses of hypertension across animal 
models. The study identified shared and 
organ-specialized cellular responses 
associated with blood pressure and 
related tissue injury and integrated these 
findings with human genetic variation and 
noncoding regulatory mechanisms.

CONCLUSION: Our study provides a cross-
organ, multimodel cell and molecular 
resource for hypertension research. Through 
integrated analysis combining this resource 
with other data types and targeted 
experiments, we have identified shared and 
model-and tissue-specific changes potentially 
underlying the development and 
consequences of hypertension and 
uncovered gene-regulatory mechanisms in 
hypertension.

The genetic variant rs28451064 is located on chromosome 21. Located near or 
regulating local genes such as MRPS6, KCNE2, SLC5A3, and AP000318.2.



Die UK Biobank ist die weltweit umfassendste biomedizinische Datenbank und eine der wichtigsten 
globalen Forschungsressourcen für die moderne Medizin. Seit dem Start im Jahr 2006 erfasst das 
Langzeitprojekt tiefgreifende biologische, medizinische und lebensstilbezogene Daten von über 500.000 
freiwilligen Teilnehmern aus ganz Großbritannien. Das Ziel ist es, die Entstehung schwerer Krankheiten 
besser zu verstehen und die Gesundheitsversorgung zu transformieren.

Was macht die UK Biobank so einzigartig?

• Umfang der Daten: Für die rund 500.000 Probanden (im 
Alter von anfangs 40 bis 69 Jahren) liegen genomische 
Sequenzierungen, Blut-, Urin- und Speichelproben vor.

• Multidimensionale Erfassung: Die Datenbank verknüpft 
genetische Profile mit elektronischen Krankenakten, 
detaillierten Lebensstil-Fragebögen, Fitness-Tracking-
Daten und MRT-Scans von Organen wie Herz und Gehirn.

• Langzeitbeobachtung: Da die Probanden über Jahrzehnte 
hinweg begleitet werden, lässt sich präzise 
nachvollziehen, welche genetischen Merkmale oder 
Lebensgewohnheiten zur Entstehung von Krankheiten wie 
Krebs, Demenz oder Herzerkrankungen führen.





(Fairly trivial, but a nice thought nonetheless)


