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A 74-year-old man presented to the hospital for the third time in three 
weeks with recurrent fever, muscle aches, and vomiting. In the prior two 
hospitalizations, symptoms had self-resolved and broad work-up was 
unremarkable. He had traveled to Yosemite National Park one week prior to 
symptom onset. Physical examination was notable for rigors and 
diaphoresis. Peripheral blood smears are shown. What is the most likely 
diagnosis?

Babesiosis

Leptospirosis

Rocky Mountain spotted fever

Secondary syphilis

Soft tick relapsing fever (Zeckenrückfallfieber)

Soft tick relapsing fever is a recurrent 
febrile syndrome caused by 
transmission of certain borrelia species 
during the bite of a soft-bodied tick. 
Peripheral blood smears with Wright’s 
staining showed spirochetes. 
Polymerase-chain-reaction assay of a 
peripheral venous blood was positive 
for borrelia species. In the Sierra 
Nevada mountain range, Ornithodoros 
hermsi ticks transmit Borrelia hermsii, 
the presumptive pathogen in this case. 
The patient was treated with 
doxycycline and monitored for a 
Jarisch-Herxheimer reaction.



Die Soft tick relapsing fever heißt auf 
Deutsch Zeckenrückfallfieber (oder durch Lederzecken übertragenes 
Rückfallfieber). Es ist eine durch Borrelia-Bakterien (z.B. B. duttoni) 
verursachte Infektionskrankheit, die von Lederzecken 
(Gattung Ornithodoros) übertragen wird und durch phasenweise-
wiederkehrendes, hohes Fieber, Schüttelfrost und Kopfschmerzen 
gekennzeichnet ist.

Wichtige Fakten zum Zeckenrückfallfieber:
•Überträger: Die Erreger werden nicht von den in Deutschland üblichen 
Schildzecken, sondern von Lederzecken (Soft ticks, 
Gattung Ornithodoros) übertragen.
•Vorkommen: Endemisch in tropischen/subtropischen Regionen, 
Südeuropa (Spanien, Portugal), Nord-/Mittelamerika und dem südlichen 
Afrika.
•Symptome: Plötzlich auftretendes Fieber, Schüttelfrost, 
Kopfschmerzen, Muskel- und Gelenkschmerzen.
•Verlauf: Nach wenigen Tagen abrupte Fieberfreiheit, gefolgt von 
mehreren Rückfällen.
•Unterschied zur Lyme-Borreliose: Es ist eine andere Art von Borreliose 
als die in Mitteleuropa häufige Lyme-Borreliose.
•Behandlung: Erfolgt mit Antibiotika (Doxycyclin).

Borrelia recurrentis



Finerenone is a first-in-class non-steroidal mineralocorticoid receptor antagonist (MRA) approved 
to reduce the risk of chronic kidney disease (CKD) progression, kidney failure, and cardiovascular 
events in adults with Type 2 Diabetes (T2DM). It acts by reducing inflammation and fibrosis, 
offering kidney protection beyond RAS blockade, typically in patients with albuminuria and 
adequate potassium levels.

Spironolacton seit 1959



The nonsteroidal mineralocorticoid receptor antagonist 
finerenone has been reported to improve kidney and 
cardiovascular outcomes in persons with type 2 diabetes and 
chronic kidney disease (CKD). The efficacy and safety of 
finerenone in persons with type 1 diabetes and CKD are 
unknown.
We conducted a phase 3 trial involving adults who had type 1 
diabetes, CKD (estimated glomerular filtration rate [eGFR], 25 
to <90 ml per minute per 1.73 m2 of body-surface area), and 
albuminuria (urinary albumin-to-creatinine ratio [with albumin 
measured in milligrams and creatinine measured in grams], 200 
to <5000) and were receiving an angiotensin-converting–
enzyme (ACE) inhibitor or an angiotensin-receptor blocker. 
Participants were randomly assigned to receive finerenone (10 
or 20 mg per day, depending on the eGFR) or matching 
placebo. The primary outcome was the relative change in the 
urinary albumin-to-creatinine ratio over a period of 6 months.



Therapies for the management of kidney and cardiovascular disease have emerged for persons 
with type 2 diabetes and CKD, including sodium–glucose cotransporter 2 (SGLT2) inhibitors, the 
nonsteroidal mineralocorticoid receptor antagonist finerenone, and the glucagon-like peptide-1 
(GLP-1) receptor agonist semaglutide. However, these agents have not been evaluated in 
rigorous clinical outcome trials involving persons with type 1 diabetes and CKD. To date, the 
treatment of CKD in persons with type 1 diabetes has focused on optimizing lifestyle, blood 
glucose levels, and blood pressure, preferably with renin–angiotensin system (RAS) inhibitors on 
the basis of studies conducted more than three decades ago. Although these interventions are 
effective in reducing CKD progression, they do not fully halt it. Thus, new therapeutic approaches 
for persons with type 1 diabetes and CKD would seem indicated.
Studies have suggested that overactivation of the mineralocorticoid receptor and excess 
aldosterone in the kidneys promote sodium and water reabsorption, stimulate proinflammatory 
and profibrotic pathways, and contribute to albuminuria development and CKD progression in 
persons with either type 1 or type 2 diabetes. The nonsteroidal mineralocorticoid receptor 
antagonist finerenone has been shown to decrease the risk of kidney failure and cardiovascular 
events in persons with type 2 diabetes and CKD. The current trial, FINE-ONE (Finerenone Efficacy 
and Safety in Chronic Kidney Disease and Type One Diabetes), assessed the efficacy and safety of 
finerenone in persons with type 1 diabetes and CKD, with albuminuria as a surrogate outcome.



Participants
Eligible participants were 18 years of age or older with type 1 diabetes and CKD, defined as an 
estimated glomerular filtration rate (eGFR) of 25 to less than 90 ml per minute per 1.73 m2 of body-
surface area, and albuminuria, defined as a urinary albumin-to-creatinine ratio (with albumin 
measured in milligrams and creatinine measured in grams) of 200 to less than 5000, with 
documentation of frank albuminuria or proteinuria for at least 3 months before screening. 
Participants had a glycated hemoglobin level of less than 10% and a serum potassium level of 4.8 
mmol per liter or less at screening, and they had received a stable dose of an angiotensin-
converting–enzyme (ACE) inhibitor or an angiotensin-receptor blocker for at least 4 weeks before 
screening. Exclusion criteria were CKD with a known cause other than type 1 diabetes, or previous 
kidney transplantation. Participants with symptomatic heart failure with a reduced ejection fraction 
and those who had received an SGLT2 inhibitor or a GLP-1 receptor agonist within 8 weeks before or 
at screening were also excluded.



SGLT2 inhibitors are not FDA-approved for type 1 diabetes
(T1D) due to a 2–10 fold increased risk of diabetic 
ketoacidosis (DKA), specifically euglycemic DKA where 
blood sugar remains normal.

Adverse events









Finerenon (Kerendia 10/20 mg, 
98 Stk.): Kostet oft über 200 € bis 
hin zu ca. 2,33 € pro Tablette.
Spironolacton (50 mg, 100 
Stk.): Ist sehr günstig. 100 
Tabletten kosten oft nur etwa 20 
€ - 25 € (ca. 0,20 € - 0,25 € pro 
Tablette).



In der modernen Kardiologie bezeichnet eine Non-Culprit-Läsion eine atherosklerotische 
Verengung in einem Herzkranzgefäß, die nicht unmittelbar für den aktuellen Herzinfarkt 
verantwortlich ist. Während die "Schuldner-Läsion" (Culprit Lesion) sofort behandelt 
werden muss, war das Vorgehen bei weiteren Engstellen lange umstritten.
Aktuelle Leitlinien und Studien (wie COMPLETE oder MULTISTARS AMI) haben die 
Behandlungsstrategie grundlegend verändert:
Aktuelle Empfehlungen

•Komplette Revaskularisation: Bei Patienten mit einem ST-Hebungs-Infarkt (STEMI) wird 
heute die vollständige Behandlung aller signifikanten Engstellen empfohlen, da dies das 
Risiko für erneute Infarkte und kardiale Todesfälle senkt.
•Zeitpunkt (Timing): Die Behandlung der Non-Culprit-Läsionen kann 
entweder sofort während des Ersteingriffs oder stadiengerecht (staged) innerhalb von 45 
Tagen (oft noch während des Krankenhausaufenthalts) erfolgen.
•Indikation: Eine PCI ist meist angezeigt, wenn die Stenose visuell >70% beträgt oder durch 
funktionelle Messungen (z.B. FFR/iFR) als bedeutsam eingestuft wird.

ST-Hebungsinfarkt Stent-Leitlinien heute





Invasive coronary physiological measurements and 
core laboratory assessments
All coronary physiological parameters were measured 
by using a 0.014-inch pressure sensor guidewire and 
console (PressureWire and QUANTIEN System). After 
equalization to the guide catheter pressure with the 
sensor positioned at the ostium of the coronary 
artery, the pressure guidewire was advanced down 
the target coronary artery. First, simultaneous 
recording of the aortic pressure with the guide 
catheter and the distal coronary pressure with the 
pressure guidewire was performed for at least 1 min 
to record resting physiological variables. In addition to 
contrast and adenosine hyperemic measurements not 
relevant to this substudy, a second assessment of 
resting physiological variables was performed before 
starting intravenous adenosine hyperemia. After all 
lesion assessments, an optional but encouraged drift 
check was performed by returning the pressure sensor 
to the position during equalization.

https://www.sciencedirect.com/topics/engineering/physiological-parameter
https://www.sciencedirect.com/topics/engineering/guidewire
https://www.sciencedirect.com/topics/medicine-and-dentistry/coronary-artery
https://www.sciencedirect.com/topics/medicine-and-dentistry/coronary-artery
https://www.sciencedirect.com/topics/medicine-and-dentistry/aortic-pressure
https://www.sciencedirect.com/topics/medicine-and-dentistry/coronary-artery-pressure
https://www.sciencedirect.com/topics/medicine-and-dentistry/adenosine-induced-hyperemia


The preferred timing of treatment of nonculprit lesions 
in patients with ST-segment elevation myocardial 
infarction (STEMI) remains uncertain. A comparison of 
immediate percutaneous coronary intervention (PCI) 
guided by instantaneous wave-free ratio (iFR) and 
deferred PCI guided by cardiac stress magnetic 
resonance imaging (MRI) in patients with STEMI and 
multivessel disease is warranted. In this international, 
investigator-initiated, open-label, randomized, 
controlled trial, patients with STEMI and at least one 
nonculprit lesion who had undergone successful primary 
PCI were randomly assigned in a 1:1 ratio to immediate 
iFR-guided PCI (in lesions with >50% stenosis and an iFR 
of ≤0.89 [normal value, >0.89]) or deferred cardiac 
stress MRI–guided PCI within 6 weeks after 
randomization. The primary end point was a composite 
of death from any cause, recurrent myocardial 
infarction, or hospitalization for heart failure at 3-year 
follow-up.



Current guidelines recommend revascularization of nonculprit coronary-artery lesions in 
patients who have ST-segment elevation myocardial infarction (STEMI) and multivessel 
disease. In previous trials, this strategy was associated with improved survival and a 
reduction in recurrent myocardial infarction as compared with percutaneous coronary 
intervention (PCI) performed only in culprit lesions. The guidelines also suggest the 
performance of nonculprit-lesion PCI during the initial revascularization procedure on 
the basis of results from two previous trials and a meta-analysis. These trials were 
designed as noninferiority trials and included unplanned revascularization as a primary 
end point, which may be considered a subjective end point. Hence, current guideline 
recommendations for immediate PCI of nonculprit lesions in patients with STEMI need 
further confirmation.
We compared immediate PCI of nonculprit coronary-artery lesions guided by 
instantaneous wave-free ratio (iFR) with deferred PCI guided by cardiac stress magnetic 
resonance imaging (MRI) in patients with STEMI and multivessel disease with respect to 
the occurrence of death from any cause, recurrent myocardial infarction, or 
hospitalization for heart failure. We hypothesized that immediate iFR-guided nonculprit-
lesion PCI would be associated with fewer events at 3 years than deferred cardiac stress 
MRI–guided nonculprit-lesion PCI (endpoint Superiority).



Trial Population
Patients with STEMI were eligible if they were 18 years of age or older, had undergone successful 
primary PCI (leading to Thrombolysis in Myocardial Infarction grade 3 flow and minimal residual stenosis 
of the culprit lesion) within 12 hours after symptom onset, and had one or more nonculprit lesions in a 
non–infarct-related artery that had a stenosis diameter of more than 50% and that were amenable to 
PCI.
Informed Consent and Randomization
After giving verbal consent during the index procedure, patients provided written consent in agreement 
with the principles of the Declaration of Helsinki. During the initial procedure, patients were randomly 
assigned in a 1:1 ratio to undergo either immediate iFR-guided nonculprit-lesion PCI or deferred cardiac 
stress MRI–guided nonculprit-lesion PCI; the deferred PCI was performed within 6 weeks after the index 
event. Randomization was performed with randomly permuted blocks. Stratification was performed 
according to the presence or absence of nonculprit-lesion stenosis in segment 6 or segment 7 of the left 
anterior descending artery.
Immediate iFR-Guided Assessment of Nonculprit Lesions
In patients assigned to the iFR group, assessment of iFR with a pressure wire (Philips Volcano) was 
performed at the time of the primary PCI procedure in all nonculprit lesions with stenosis of more than 
50%. In the case of stenosis of more than 90%, PCI without iFR measurement was allowed, according to 
the trial protocol. PCI was performed in all nonculprit lesions with an iFR value of 0.89 or lower (normal 
value, >0.89). 



Characteristics of the Patients at Baseline. Procedural Characteristics.



Primary and Secondary End Points.





What about costs?



Das Dravet-Syndrom bzw. das Akronym SMEI bezeichnet eine 
frühkindliche Enzephalopathie, die der Gruppe 
der infantilen Epilepsie-Syndrome zuzuordnen ist. Ursache 
der epileptischen Anfälle sind neuronale Spontanentladungen in 
Folge pathologisch verändertem Schaltverhalten 
("Gating") zentralnervöser spannungsabhängiger 
Natriumkanäle (NaV). Die Dysfunktion der Ionenkanäle beruht auf 
einer Spontanmutation des SCN1A-Gens, das für die alpha-
Untereinheit der Kanäle kodiert (Kanalopathie).
Die Erstmanifestation des Dravet-Syndroms erfolgt innerhalb des 
ersten Lebensjahres. Erstsymptome sind fiebrige, fokale, in der 
Regel unilateral ausgeprägte, motorische Krampfanfälle. Sie treten 
zu Beginn etwa fünf Mal pro Jahr auf, können aber sekundär 
generalisieren und in einen Grand-mal-Anfall degenerieren. Als 
auslösende Stimuli gelten eine Erhöhung der Körpertemperatur in 
Folge fiebriger Infekte, Anstrengung und warme Bäder.
Dravet-Syndrom wird als autosomal-dominant vererbt, entsteht 
jedoch in den allermeisten Fällen (ca. 80-90 %) als Neumutation 
(de novo). Das bedeutet, die Mutation im SCN1A-Gen tritt 
spontan auf und ist nicht von den Eltern vererbt worden.



Cannabidiol (CBD), insbesondere das Medikament Epidyolex, ist seit 
2019/2021 als Zusatztherapie für das Dravet-Syndrom bei Kindern ab 2 Jahren 
zugelassen, da es Krampfanfälle signifikant reduzieren kann. Studien zeigen, 
dass es die Anfallshäufigkeit bei der schweren, meist genetisch bedingten 
Epilepsieform senken kann, oft in Kombination mit Clobazam.

Das Dravet Syndrom

Dravet syndrome (DS) is fundamentally caused by a diminished 
function of the SCN1A gene, typically described as a "loss-of-function" 
mutation or haploinsufficiency.

Nav1.1 (kodiert durch das SCN1A-Gen) ist ein spannungsabhängiger 
Natriumkanal, der primär in inhibitorischen GABAergen 
Interneuronen des zentralen Nervensystems vorkommt.

Genetische Ursach:
Poison Exons (, Gift-Exons“) sind nicht-kodierende RNA-Sequenzen, die durch Spleißfehler in das SCN1A-Gen eingebaut werden. Sie führen zum Abbau des 
Transkripts (Nonsense-mediated decay) und reduzieren so das funktionelle Protein, was das Dravet-Syndrom verursacht. Antisense-Oligonukleotide (ASOs) 
können diese fehlerhafte Einbindung korrigieren.

https://www.google.com/search?q=SCN1A&sca_esv=a59f480b8d51afa8&sxsrf=ANbL-n5qVEljNctd4a8RzJazye0-p5PceQ%3A1772865677381&ei=jciraZb6FqKgi-gP-b7H8Ak&biw=2394&bih=893&ved=2ahUKEwjPwb3InY2TAxUBRPEDHWtgGwYQgK4QegQIARAB&uact=5&oq=Nav1.1&gs_lp=-yBwMxLjW4B5sGwgcHMC4xLjUuMcgHJoAIAA&sclient=gws-wiz-serp&mstk=AUtExfDQSlFUGRUMshLvETu2sGAf3GGxOhrt3DEWn-RGT-zrxKF2DMuTrY2zo8QmPxba_DwHwH85fqpYg-JuRPjmnTkn-6tNsY0qafXcPPN1-8X_g76E8pq1cJ98zJJsdCfly2oEmtjIH3ZJSh4plvenU96VP7hXXd4dmxR1E6v47ULFUtI&csui=3


Zorevunersen (früher STK-001) ist ein experimentelles Medikament zur Behandlung des Dravet-
Syndroms, einer schweren Form der genetisch bedingten Epilepsie bei Kindern.
Wichtige Informationen im Überblick
•Wirkmechanismus: Es handelt sich um ein Antisense-Oligonukleotid (ASO). Es zielt darauf ab, 
die Produktion des NaV1.1-Proteins aus der nicht mutierten Kopie des SCN1A-Gens zu erhöhen, 
um den Proteinmangel im Gehirn auszugleichen.

This antisense knocks 
down a toxic mRNA, 
namely from a „poison“ 
exon.

Zorevunersen (STK-001) is 
administered via intrathecal injection (a 
lumbar puncture/spinal tap), which delivers 
the medication directly into the spinal fluid 
to reach the brain. It is used for children and 
adolescents (ages 2 and older) with Dravet 
syndrome.

https://www.google.com/search?q=intrathecal+injection&sca_esv=a59f480b8d51afa8&biw=2394&bih=893&sxsrf=ANbL-n47XFZBqMFIecZkEC1ieA8e4ouSJQ%3A1772867357010&ei=Hc-raegvr4_Fzw_Bm-rADw&ved=2ahUKEwjek8Csn42TAxWqSvEDHYwPK8cQgK4QegQIARAC&uact=5&oq=how+is+Zorevunersen+adminissstered%3F&gs_lp=Egxnd3Mtd2l6LXNlcnAiI2hvdyBpcyBab3JldnVuZXJzZW4gYWRtaW5pc3NzdGVyZWQ_MgYQABgNGB5ImlFQAFiCTHABeACQAQCYAa0BoAG7EqoBBTE0LjEwuAEDyAEA-AEB-_U0CcGroGBggBEAEYCpIHBTE1LjEwoAfYtQGyBwUxNC4xMLgHiRPCBwgxLjE2LjcuMcgHS4AIAA&sclient=gws-wiz-serp&mstk=AUtExfCEtoU5jF7TOuvcun0BUlSD3_kfyTieYWgoO-KuzdUZMXtYDRdipZWcGc4Ldc2clFbVnabMWTgQmgpHPi5MdbX9IfUM722dprG6zJ9C0RKDEaCJMV5q0IGiE9Q-xm0bC4AGWqMOl4J_p7GCqE5RP9vq0MWP1kGJCGOdDzRn1kdbtQX7DdiIP2HmZ2OFnJeO5MzN9Fgw7oMU68kkxEE36ILDOLkD4gkCe5jZlWPVB3Y3Yah5VvbKbpi-RYzyt1UaBN_6chsMn1rpTXJ--b5Nbzuv&csui=3


Dravet syndrome is a severe developmental and epileptic encephalopathy caused primarily by 
SCN1A haploinsufficiency. Risks of sudden unexpected death in epilepsy and cognitive deficits are 
higher among patients with this syndrome than in the general population with epilepsy. The 
effects of zorevunersen, an antisense oligonucleotide designed to up-regulate NaV1.1 sodium 
channels, in patients with Dravet syndrome are not known.
We enrolled patients 2 to 18 years of age with Dravet syndrome who were receiving standard 
antiseizure medications in two phase 1–2a, open-label, multicenter studies (MONARCH and 
ADMIRAL). Patients were included in either a single-ascending-dose cohort, in which zorevunersen 
(10 to 70 mg) was administered on day 1 only, or a multiple-ascending-dose cohort, in which 
zorevunersen (20 to 70 mg) was administered two or three times in a 3-month period. Patients 
eligible for rollover to the two open-label extension studies (SWALLOWTAIL and LONGWING) 
continued to receive zorevunersen (≤45 mg) every 4 months. The safety and pharmacokinetics of 
zorevunersen were assessed in the primary analysis; clinical effects were also evaluated.
Conclusions
The safety profile and initial clinical improvement support the continued development of 
zorevunersen as a potential disease-modifying treatment for Dravet syndrome. 



Dravet syndrome is a severe developmental and epileptic encephalopathy caused primarily 
by variants in one copy of the voltage-gated sodium channel type 1 alpha subunit gene 
(SCN1A), which result in SCN1A haploinsufficiency and reduced expression of NaV1.1 sodium 
channels. These channels are highly expressed in inhibitory interneurons associated with γ-
aminobutyric acid (GABA) and in some excitatory interneurons associated with glutamate in 
the brain. Reductions in NaV1.1 disrupt the excitatory–inhibitory balance, leading to general 
hyperexcitability and seizures.
The clinical phenotype of Dravet syndrome includes a spectrum of symptoms that emerge 
early and evolve. Most patients have cognitive deficits, communication and behavioral 
impairments, motor dysfunction, growth delays, and autistic traits. Difficulties with feeding, 
poor appetite, and weight loss are also common. These impairments reduce quality of life for 
patients and caregivers. In addition, the risk of sudden unexpected death in epilepsy is higher 
among patients with Dravet syndrome than in the general population of patients with 
epilepsy.



Zorevunersen (formerly STK-001), an antisense oligonucleotide, was designed to target 
the channelopathy that underlies Dravet syndrome. In eukaryotes, precursor messenger 
RNA (mRNA) matures into mRNA through splicing, the process by which introns are 
removed and exons are joined together. Nonproductive (poison) exons contain a 
premature termination codon, which, if included in mRNA, results in its degradation. 
Zorevunersen binds to precursor mRNA of SCN1A to prevent the inclusion of 
nonproductive exons, thereby increasing productive mRNA synthesis and NaV1.1 protein 
expression. Restoring NaV1.1 to physiologic levels in the brain could improve overall 
function, including cognition and behavior, in patients with Dravet syndrome. Here, we 
present results from the phase 1–2a MONARCH and ADMIRAL studies, which 
investigated the effects of zorevunersen in patients with Dravet syndrome, including 
safety, pharmacokinetics, and effects on seizure frequency, overall clinical status, quality 
of life, and adaptive behavior. We also present interim results (data cutoff, May 30, 2025) 
from the ongoing SWALLOWTAIL and LONGWING open-label extension studies.

More on poison exons comes later



Summary of Adverse Events in the MONARCH–
ADMIRAL Studies and in the SWALLOWTAIL–
LONGWING Studies.

Characteristics of the Patients in the MONARCH–
ADMIRAL Studies and in the SWALLOWTAIL–
LONGWING Studies at Baseline.

Exploratory end points included additional measures of 
seizure frequency and the change from baseline in 
adaptive behavior, as measured with the Vineland 
Adaptive Behavior Scales, Third Edition (Vineland-3), in 
the ADMIRAL study and the SWALLOWTAIL–LONGWING 
studies. Vineland-3 raw scores range from 0 to 116, with 
higher scores indicating better adaptive behavior and 
with the upper limit varying according to subdomain.



Seizures get 
a bit less



Symptoms 
get a bit 
better



Adaptive behavior a bit better 



Discussion
The results reported here support the continued development of zorevunersen as a 
potential disease-modifying treatment for Dravet syndrome. Most treatment-related 
adverse events were mild or moderate, with the most common across both the 
MONARCH–ADMIRAL studies and the SWALLOWTAIL–LONGWING studies being 
elevated CSF protein levels as observed on routine laboratory screening. Similar 
elevations in the CSF protein level have been reported with other intrathecal antisense 
oligonucleotides that have been approved by the Food and Drug Administration. 
Elevations in the CSF protein level have been reported with repeated doses of 
nusinersen; the CSF protein level may be a therapeutic marker. No patients had adverse 
events of hydrocephalus or increased intracranial pressure. One patient had CSF 
pleocytosis. Ongoing safety monitoring includes neurologic examinations and CSF 
laboratory testing.



What Are Poison Exons?
Poison exons, also referred to as nonsense-mediated mRNA decay (NMD) or nonproductive 
exons, are naturally occurring, alternatively spliced exons present in roughly a third of genes in 
the genome. When spliced into a messenger RNA (mRNA) transcript, poison exons introduce a 
premature stop codon, leading to NMD of the resulting transcript and no subsequent protein 
production. SCN1A contains a poison exon (called 20N) between exons 20 and 21. In mice and 
humans, 20N is preferentially included early in neurodevelopment when NaV1.1 is not needed; 
the 20N exon is increasingly skipped with advancing gestational age. Postnatally, a small fraction 
of SCN1A transcripts include the poison exon. The regulation of inclusion (or exclusion) of 20N 
(through alternative splicing) is thought to modulate NaV1.1 protein levels across stages of 
development; disruption of this regulation can cause disease. For example, variants in SCN1A 
that lead to increased incorporation of the 20N exon are associated with Dravet syndrome and 
related phenotypes. Conversely, preventing the inclusion of a poison exon can increase the 
production of full-length protein by diminishing the pool of nonfunctional “poisoned” SCN1A 
mRNAs and increasing the pool of full-length SCN1A mRNAs. The latter approach was used by 
Laux et al.

https://illustrated-glossary.nejm.org/term/nonsense-mediated_mrna_decay_nmd
https://illustrated-glossary.nejm.org/term/nonsense-mediated_mrna_decay_nmd
https://illustrated-glossary.nejm.org/term/nonsense-mediated_mrna_decay_nmd
https://illustrated-glossary.nejm.org/term/alternative_splicing


Zorevunersen is a splice-switching antisense oligonucleotide that prevents the inclusion of exon 
20N, thereby increasing levels of full-length SCN1A mRNA and NaV1.1 protein. 

We blitz 
exon20



Das Cholangiokarzinom (CCA), auch als 
Gallengangskrebs bezeichnet, ist ein bösartiger 
Tumor, der von der Schleimhaut der Gallengänge 
ausgeht. Es handelt sich um eine seltene 
Erkrankung, die jedoch die zweithäufigste 
primäre Lebertumorart darstellt.
Einteilung

Je nach Lage des Tumors wird zwischen drei 
Haupttypen unterschieden:
•Intrahepatisch: Der Tumor liegt innerhalb der 
Leber in den kleinen Gallengängen.
•Perihilär (Klatskin-Tumor): Der Tumor befindet 
sich an der Gabelung, an der die rechten und 
linken Gallengänge aus der Leber austreten.
•Extrahepatisch (distal): Der Tumor liegt in den 
Gallengängen außerhalb der Leber in Richtung 
des Dünndarms.



Therapie des Gallengangskarzinoms

Chemotherapie Operationen



Die neoadjuvante Therapie ist eine Behandlungsform in der Onkologie, die vor einem geplanten operativen Eingriff 
(oder einer Strahlentherapie) erfolgt. Ziel ist es, den Tumor zu verkleinern, die Operabilität zu verbessern 
(Downstaging), Mikrometastasen zu behandeln und die Prognose zu optimieren.



No neoadjuvant treatment has been considered to be standard 
therapy for patients with resectable intrahepatic 
cholangiocarcinoma with high-risk factors for recurrence. The 
GOLP regimen (gemcitabine–oxaliplatin, lenvatinib, and an 
anti–programmed death 1 antibody) has shown promising 
efficacy with a manageable safety profile in advanced 
intrahepatic cholangiocarcinoma and biliary tract cancer. In a 
phase 2–3 trial, we randomly assigned, in a 1:1 ratio, patients 
with resectable high-risk intrahepatic cholangiocarcinoma to 
the neoadjuvant group (intravenous gemcitabine–oxaliplatin 
plus toripalimab every 3 weeks for three cycles and oral 
lenvatinib once daily for 9 weeks, followed by curative 
resection) or the control group (curative resection and no 
neoadjuvant treatment). All patients received adjuvant 
capecitabine for eight cycles after surgery. The primary end 
point was event-free survival. Secondary end points included 
overall survival and safety.



Intrahepatic cholangiocarcinoma is the second most common primary hepatic cancer, 
and the prognosis is dismal. More than 50% of patients with intrahepatic 
cholangiocarcinoma have postoperative recurrence, and overall survival at 5 years is 
only 30% after curative resection. A particularly vulnerable subgroup is characterized by 
high-risk factors for postoperative recurrence, such as large tumor size, multifocal 
disease, vascular invasion, hepatic portal lymph-node metastasis, and an elevated serum 
CA 19-9 level, which are associated with very early recurrence and shortened overall 
survival. Although neoadjuvant therapy is considered to be a promising strategy for the 
treatment of high-risk intrahepatic cholangiocarcinoma, existing evidence has been 
limited to small observational cohorts and exploratory single-group trials such as NEO-
GAP and NEO-ERA-01. Because evidence from randomized, controlled trials has been 
limited, no neoadjuvant regimens have been endorsed by current guidelines.
Given the encouraging findings of the GOLP regimen, we assessed its efficacy as a 
neoadjuvant strategy in the treatment of patients with high-risk intrahepatic 
cholangiocarcinoma. Here, we report the results of a prespecified interim analysis of a 
phase 2–3 randomized trial designed to investigate this neoadjuvant approach.



Eligible patients were between 18 and 70 years of age, with an Eastern Cooperative Oncology 
Group performance-status score of 0 (on a scale from 0 to 5, with higher scores indicating greater 
disability) and preserved liver function (defined as Child–Pugh class A according to a three-category 
evaluation, with class A indicating normal function, class B reduced function, and class C severe 
dysfunction). Patients had to have resectable intrahepatic cholangiocarcinoma with high-risk 
factors for recurrence, including at least one of the following: a tumor diameter greater than 5 cm, 
vascular invasion, multiple intrahepatic tumors, hepatic portal lymph-node metastasis, or an 
elevated CA 19-9 level. Detailed eligibility criteria regarding resectability, vascular invasion, and 
elevated CA 19-9 level are provided in the Supplementary Methods section. Full eligibility criteria 
are specified in the protocol.
Procedures
Eligible patients were randomly assigned in a 1:1 ratio to the neoadjuvant group or the control 
group. Randomization was centralized, with stratification according to tumor diameter (>5 cm vs. 
≤5 cm), multiple tumors (yes vs. no), and hepatic portal lymph-node metastasis (yes vs. no). 
End Points and Assessments
The primary end point was event-free survival, defined as the time from randomization to the first 
occurrence of any of the following: any progression that precluded radical resection, postoperative 
recurrence or metastasis, development of a second primary cancer, or death from any cause. 



Adverse Events 





The most frequent such events were a decreased neutrophil 
count (in 17% of the patients) and a decreased white-cell count 
(in 7%). Across all treatment phases, immune-related adverse 
events occurred in 36% of the patients in the neoadjuvant group, 
with the most common events including rash (in 10% of the 
patients), hypothyroidism (in 10%), and hyperthyroidism (in 8%). 



















Conclusions
The field of radiotherapy continues to incorporate new technology and personalized 
approaches to improve oncologic outcomes while reducing the risk of side effects. 
With modern innovations that reduce the exposure of uninvolved tissues to radiation, 
the advent of treatment approaches that prioritize highly conformal ablative dosing 
only to grossly visible disease, and the availability of treatments for side effects of 
irradiation, radiation oncologists and collaborating physicians have begun to revisit 
what is defined as an “acceptable risk” of side effects from radiation, with the 
emerging concept that allowing otherwise preventable injury or repairable injury to 
occur may permit more effective treatment and a more favorable overall side-effect 
profile. Yet radiation oncologists continue to prioritize avoidance of side effects 
altogether, a strategy that allows radiotherapy to retain its reputation as an effective 
and safe treatment for a broad scope of malignant conditions.

conformal ablative dosing = angepasste zerstörende 
Hochpräzisebestrahlung 





A 47-year-old man was transported to the emergency department (ED) by emergency 
medical services (EMS) after being found dyspneic in his car. He reported a history of 
drinking 4 to 6 alcoholic beverages per day and stated that he had been drinking alcohol 
for 6 hours before presentation. During the previous 2 hours, he had had a sensation of 
tongue swelling, along with difficulty breathing. He reported no headache, sore throat, 
odynophagia, nausea, vomiting, rash, itching, or swelling of the face or limbs. He stated 
that he had a penicillin allergy. He reported no recent use of medications, consumption 
of new foods, or insect bites. He had had multiple ED visits for alcohol intoxication over 
the course of the previous 2 years (with the most recent visit occurring 10 days before 
presentation); he also had a history of chronic thrombocytopenia and of episodes of 
delirium tremens. He reported that he was taking no medications on a long-term basis. 
Other social history was limited owing to his acute condition, but previous 
documentation from a social worker indicated that he was unemployed and living with 
his mother locally in the southeastern United States.



On arrival at the ED, the patient had a blood pressure of 139/102 mm Hg, a pulse of 104 beats per 
minute, a respiratory rate of 22 breaths per minute, and an oxygen saturation of 91% while he was 
breathing ambient air. He was afebrile but diaphoretic, and he was awake and alert although 
intermittently inattentive. He had slurred, muffled speech but could speak full sentences without stridor 
or cough. No facial edema or tongue swelling was present. The lungs were clear on auscultation, and the 
abdomen was soft and nontender. En route to the ED, he had received treatment with epinephrine, 
diphenhydramine, and glucocorticoids, but his symptoms did not abate.
On arrival at the ED, the patient had vital-sign measurements that were similar to those recorded on EMS 
assessment. The oral temperature was 37.3°C. The neck was supple, without palpable abnormalities. His 
extraocular movements were abnormal; he could not direct either eye in any direction. No other 
neurologic deficits were reported. The white-cell count was 3800 per cubic millimeter, with 86% 
neutrophils, 5.5% lymphocytes, 6.7% monocytes, and no eosinophils. The hemoglobin level was 15.8 g 
per deciliter, and the platelet count was 58,000 per cubic millimeter. The results of a basic metabolic 
panel were normal. The total bilirubin level was 1.6 mg per deciliter (27 μmol per liter; normal value, <1.2 
mg per deciliter [<21 μmol per liter]), the aspartate aminotransferase level 297 IU per liter (normal value, 
<34), the alanine aminotransferase level 168 IU per liter (normal value, <49), the alkaline phosphatase 
level 61 IU per liter (normal value, <116), and the international normalized ratio 0.93. The blood ethanol 
level was 209 mg per deciliter (normal value, <10). Urine toxicology tests were negative for 
amphetamines, cocaine, barbiturates, benzodiazepines, cannabinoids, and narcotics. The serum lactate 
level was 1.5 mmol per liter (14 mg per deciliter; normal value, <1.8 mmol per liter [<16 mg per deciliter]).





In the intensive care unit (ICU), the patient received treatment with thiamine and folate, given the 
concern about Wernicke’s encephalopathy, and was monitored for alcohol withdrawal, given his history of 
delirium tremens. The neurology service was consulted, and a comprehensive neurologic examination 
that was performed without sedation showed that he could open his eyes on command and could nod or 
shake his head appropriately to answer questions. The pupils were reactive and equal, but he could not 
move his eyes vertically or laterally; his eyes also did not move with passive head rotation. The corneal 
reflexes were intact, as was the cough reflex. Intermittent tremulous movements were noted in both 
forearms. Motor strength was at least 3/5 in all four limbs. Sensation to light touch was intact. Reflexes 
were 2+ in the biceps, brachioradialis, and triceps of both arms; the patellae; and the ankles. The Babinski 
reflex and Hoffmann’s sign were absent. An examination of the cerebellum was not performed.
The next day, while the patient was not under sedation, he no longer opened his eyes on command or 
withdrew in response to noxious stimuli. An electroencephalogram showed continuous low-amplitude 
alpha activity. Later that evening, a fever with a temperature of up to 39.7°C developed, along with 
tachycardia (heart rate, 130 beats per minute), leukocytosis (white-cell count, 14,000 per cubic 
millimeter), and worsening hypoxemia (fraction of inspired oxygen, 0.70). Repeat chest radiography 
revealed consolidation in both lower lobes. The C-reactive protein level was 16 mg per liter (normal value, 
<10), and the lactate level was 2.6 mmol per liter (23 mg per deciliter). The patient received treatment 
with ceftriaxone, but hypotension subsequently developed (blood pressure, 86/60 mm Hg). Given 
concern about possible ceftriaxone-mediated anaphylaxis, intramuscular epinephrine, 
methylprednisolone (at a dose of 125 mg), and vasopressors were administered.



The next morning (hospital day 3), a neurologic examination revealed new loss of pupillary and corneal reflexes, as 
well as new loss of cough and gag reflexes. He did not withdraw in response to noxious stimuli, but spontaneous 
toe movement was observed. Motor reflexes were now absent throughout; no pathologic reflexes were noted. 
Repeat CT of the head showed no new findings. A lumbar puncture was performed. Analysis of the cerebrospinal 
fluid (CSF) showed 1 nucleated cell per microliter, 0 erythrocytes per microliter, a protein level of 53 mg per 
deciliter (normal range, 20 to 59), and a glucose level of 140 mg per deciliter (7.8 mmol per liter; normal range, 48 
to 79 mg per deciliter [2.7 to 4.4 mmol per liter]). The serum glucose level, which had been measured in the 
morning after the patient had received his dose of methylprednisolone, was 278 mg per deciliter (15.4 mmol per 
liter). A CSF treponemal antibody test and a rapid plasma reagin test were both negative.
Botulism was now the leading diagnosis. The patient’s mother, who first arrived at the hospital on the morning of 
hospital day 3, stated that the patient often ate perishable foods that had been left at room temperature for 
several days. The state health department and the Centers for Disease Control and Prevention (CDC) were 
contacted to request botulism antitoxin, and stool and serum samples were obtained and sent to the CDC for 
botulinum neurotoxin testing. The patient received the antitoxin 90 hours after presentation in the ED. 
Electromyography and nerve-conduction studies that were performed in the medical ICU 48 hours after 
administration of the antitoxin showed the absence of motor-unit action potentials throughout his body, but 
sensory-nerve action potentials were found to be intact. Repetitive nerve stimulation showed neither a 
decremental response to slow rates of stimulation nor a substantive incremental response to high rates of 
stimulation. Given the concern that the acute motor axonal neuropathy (AMAN) subtype of the Guillain–Barré 
syndrome, which involves motor axons only, remained a possible alternative explanation for the patient’s 
presentation, empirical treatment with intravenous immune globulin (at a dose of 2 g per kilogram of body weight) 
was also administered. However, no neurologic improvement was noted.





The patient remained dependent on mechanical ventilation and underwent tracheostomy. 
Once his condition was medically stable, he was discharged to a long-term acute care 
facility. One month after diagnosis, a neurologic examination showed 0/5 strength in both 
arms and hands, except for 1/5 strength in finger flexion and extension. Strength was 1/5 in 
flexion and extension of both hips and both knees and 3/5 in dorsiflexion and plantar 
flexion of both feet. After 3 months of rehabilitation after the administration of the 
antitoxin, the patient still had not regained voluntary function beyond movement of his 
feet.
Commentary
This patient with alcohol use disorder presented with dyspnea, a globus sensation, and 
ophthalmoplegia. After initial suspicion for anaphylaxis or angioedema, Wernicke’s 
encephalopathy was suspected. The subsequent development of descending paralysis led 
to the diagnosis of botulism. His botulism was probably foodborne, given his history of 
consuming perishable foods left at room temperature for several days. Unfortunately, his 
history of alcohol use disorder delayed his diagnosis, and the antitoxin was administered 
only after diaphragmatic paralysis had developed.



Botulism:
Flacid paralysis from 
cranial nerves on 
down

Tetanus:
Spastic paralysis
Risus sardonicus 
on down

Botulism and tetanus

Clostridium botulinum

Clostridium tetani

Both block vesicular 
transport by interfering 
with snare proteins



Common Types of Infections Linked to Obesity
The increased risk spans a wide range of bacterial, viral, and 
fungal pathogens:

•Respiratory Infections: Higher rates of severe COVID-
19, influenza (H1N1), and pneumonia. Obesity-related 
mechanical issues, such as reduced lung volume and airway 
restriction, further complicate recovery.
•Skin and Soft Tissue Infections: The strongest association is 
with skin-related issues like cellulitis, erysipelas, and fungal 
infections (e.g., Candidiasis). Excess skin folds and impaired 
wound healing create environments where pathogens thrive.
•Urinary Tract Infections (UTIs): Increased risk of both initial 
and recurrent UTIs, as well as more severe cases 
like pyelonephritis.
•Surgical and Nosocomial Infections: Higher risk of surgical site 
infections (SSIs) and hospital-acquired conditions due to 
prolonged hospitalization and technical difficulties in medical 
care.



Mechanisms of Increased Risk

•Chronic Low-Grade Inflammation: Adipose tissue is an active 
endocrine organ that secretes proinflammatory cytokines (e.g., 
TNF-α, IL-6), leading to a persistent inflammatory state that 
"exhausts" or misdirects the immune response.
•Leptin Resistance: Obesity is characterized by high levels of 
leptin (hyperleptinemia). While leptin normally supports 
immune function, chronic excess leads to leptin resistance, 
which blunts the body's ability to mount a focused immune 
defense.
•Impaired Vaccine Efficacy: Individuals with obesity often 
show a reduced response to vaccinations for the flu, Hepatitis 
B, and tetanus, making them more vulnerable despite being 
immunized.
•Anatomical and Physiological Factors: Fat deposition in the 
neck and abdomen can obstruct airways, while reduced tissue 
oxygenation in adipose layers slows down the healing of 
wounds and infections

Chronic inflammation



As of early 2026, the population of Finland is approximately 5.66 million. The population has experienced recent growth driven by migration, with a total of 
roughly 5.61 million residents recorded at the end of 2024 and 5.62 million in 2025. Finland is one of the most sparsely populated countries in the EU.















Das Marginalzonen-Lymphom (MZL) ist eine seltene, meist 
langsam wachsende (indolente) Form des B-Zell-Non-
Hodgkin-Lymphoms. Es macht etwa 5–17 % aller Non-
Hodgkin-Lymphome aus und betrifft vorwiegend ältere 
Erwachsene.

Man unterscheidet drei Hauptsubtypen basierend auf dem 
Ursprungsort:
1. Extranodales Marginalzonen-Lymphom (MALT-Lymphom)
Dies ist mit ca. 70 % die häufigste Form. Es entsteht 
außerhalb der Lymphknoten in Schleimhäuten (Mucosa-
Associated Lymphoid Tissue).
•Häufigster Ort: Der Magen (gastrales MALT-Lymphom), oft 
ausgelöst durch eine chronische Infektion mit dem 
Bakterium Helicobacter pylori.
•Weitere Orte: Lunge, Speicheldrüsen, Augenhöhle, 
Schilddrüse oder Haut.
•Besonderheit: Da es oft durch chronische Entzündungen 
oder Infektionen entsteht, kann die Behandlung der Ursache 
(z. B. Antibiotika gegen H. pylori) das Lymphom manchmal 
heilen.

Bestimmte wegweisende 
Mutationen kommen vor



Lisocabtagen-Maraleucel (Handelsname: Breyanzi) ist 
eine personalisierte Immuntherapie zur Behandlung bestimmter 
Formen von Blutkrebs. Es gehört zur Gruppe der CAR-T-Zell-
Therapien (Chimeric Antigen Receptor T-cell therapy), bei der 
körpereigene Immunzellen des Patienten genetisch so verändert 
werden, dass sie Krebszellen erkennen und vernichten können.
Wichtigste Merkmale
•Wirkmechanismus: T-Zellen des Patienten werden entnommen 
und im Labor mit einem künstlichen Rezeptor (CAR) ausgestattet, 
der gezielt das CD19-Protein auf der Oberfläche von B-Zell-
Lymphomzellen bindet und deren Zerstörung einleitet.
•Indikationen: In der EU und den USA ist es primär für 
Erwachsene mit verschiedenen Formen des B-Zell-
Lymphoms zugelassen, wenn die Erkrankung nach mindestens 
zwei vorangegangenen Therapien zurückgekehrt ist (rezidiviert) 
oder nicht auf diese angesprochen hat (refraktär).

•Dazu gehören unter anderem das Diffus großzellige B-Zell-
Lymphom (DLBCL), das primär mediastinale großzellige B-
Zell-Lymphom (PMBCL) und das follikuläre Lymphom (FL).

•Anwendung: Die Behandlung erfolgt als einmalige intravenöse 
Infusion in spezialisierten Behandlungszentren.

CAR T-cell therapy for marginal-zone lymphoma















Radiotherapy (Strahlentherapie) is a standard local 
treatment for breast cancer that uses high-energy X-rays to 
destroy cancer cells and reduce the risk of recurrence.

When It’s Used
Radiation therapy is most often used as adjuvant 
therapy after surgery:
•After Breast-Conserving Surgery (Lumpectomy): To kill any 
remaining microscopic cancer cells in the breast tissue.
•After Mastectomy: In cases of high risk, such as large 
tumors (>5 cm) or when cancer has spread to the lymph 
nodes.
•For Advanced Cancer: To shrink tumors or relieve pain 
caused by metastases in bones or the brain.

Can radiation treatments be reduced? 











Baxdrostat ist ein neuartiger, hochselektiver 
Aldosteron-Synthase-Inhibitor, der in klinischen 
Studien (insb. Phase 2 BrigHTN, Phase 3 BaxHTN) 
eine signifikante, dosisabhängige Senkung des 
systolischen und diastolischen Blutdrucks bei 
therapieresistenter Hypertonie zeigte. Durch die 
gezielte Hemmung der Aldosteronproduktion, ohne 
die Cortisolsynthese zu beeinflussen, bietet es eine 
vielversprechende Behandlungsoption mit gutem 
Sicherheitsprofil.

•Wirkmechanismus: Es hemmt selektiv das Enzym CYP11B2 (Aldosteron-Synthase), welches für die Produktion von 
Aldosteron in der Nebenniere verantwortlich ist.
•Anwendungsgebiete: Primär untersucht bei therapieresistenter oder unkontrollierter Hypertonie (Blutdruck >130/80 
mmHg trotz Multi-Drug-Therapie).
•Studienergebnisse: In der Phase-3-Studie BaxHTN reduzierte 1 mg bzw. 2 mg Baxdrostat den systolischen Blutdruck 
signifikant (Placebo-adjustiert um ca. 8,7–9,8 mmHg).
•Sicherheit: Bisher zeigten sich überwiegend milde Nebenwirkungen. Relevante Kaliumanstiege 
(>5.4 mmol/l) traten selten auf.

CYP11B2













Is CYP11B2 inhibition 
better than 
spironolactone?

Was cortisol 
production reduced?







These management 
frameworks are 
similar



GDF15 (Growth Differentiation Factor 15) ist ein körpereigenes Protein, das als zentraler Botenstoff für 
zellulären Stress und als wichtiger Regulator des Stoffwechsels fungiert.







siRNA against Angiotensinogen

Aldosterone Synthase Inhibitors

ETA and ETB Receptor Blocker

Nonsteroidal MR Antagonists

„Newer“ blood pressure-lowering drugs



Is this statement really true? What about ARBs, ACE inhibitors, Aliskiren, and Spironolactone?
Endothelin pathway has been known for 40 years (1988).



Zilbesiran knocks 
down 
angiotensinogen



Sacubitril ist ein Neprilysin-Inhibitor, welcher den Abbau der 
im Körper produzierten natriuretischen Peptide hemmt.

Anti-AGT

Anti CYP11B2



Anti CYP11B2 
trials



Anti 
CYP11B2 
trials



Anti ETA and ETB receptors (aprocitentan)





About two decades ago, an idea was proposed to 
visualize the amount of carbon dioxide (CO2) emission 
that must be mitigated over the next 50 years to 
plateau its atmospheric abundance. Put forward was a 
stabilization triangle divided into seven equal wedges, 
each representing the amount of carbon emissions that 
can be reduced by existing technologies. However, a 
decade later, when the 2015 Paris Agreement was 
adopted, climate goals shifted from fixing carbon 
emissions at a constant level to achieving a balance 
between the amount of anthropogenic greenhouse gas 
put into and removed from the atmosphere (net zero). 
Technologies have also advanced, and mitigation 
approaches now span many sectors. On page 1009 of 
this issue, Johnson and Staffell report an updated 
framework of modernized wedges that maps out 36 
decarbonization strategies. This construct allows 
diverse approaches for different stakeholders to 
pursue in order to reduce greenhouse gas emission.



Johnson and Staffell present a modernized 
framework in which each wedge represents a 
linear trajectory to avoid greenhouse gas emission 
that is comparable to 2 Gt of CO2 per year by 2050 
(a cumulative reduction of 30 Gt of CO2 equivalent 
over 30 years per wedge) (see the figure). The 
authors compiled 36 strategies across different 
sectors, such as energy, transport, industry, 
buildings, and land use, where each approach can 
potentially achieve a minimum of one wedge. 
Present climate policies account for ∼17 wedges, 
although 20 additional wedges are required to 
limit global mean surface tempera ture to 1.5°C 
above the preindustrial level (a target of the Paris 
Agreement). The 36 strategies in the new 
framework can be combined to achieve this goal.





"Fancy" wird im Deutschen je nach Kontext meist als 
Schick-edelelegant, kunstvoll oder ausgefallen übersetzt. 






