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38-year-old pregnant woman at 30 weeks’ 
gestation was referred to the dermatology 
clinic for evaluation of an itchy lesion on 
her abdomen that had first appeared 9 
years earlier and subsequently slowly 
expanded. The lesion first appeared after 
the patient had emigrated from Honduras, 
where she had worked in agriculture. 
Physical examination of the 15-cm lesion 
and the histopathological analysis of a 
skin-biopsy sample are shown. Which of 
the following is the most likely diagnosis?

Blastomycosis

Chromoblastomycosis

Cutaneous leishmaniasis

Lobomycosis

Tinea corporis

The histopathological analysis showed pseudoepitheliomatous 
hyperplasia with dermal granulomatous infiltrates — consistent 
with cicatricial morphologic features — and thick-walled, 
brown, septate spores called muriform cells (also known as 
Medlar bodies, sclerotic bodies, or copper pennies), which are 
pathognomonic for chromoblastomycosis. A fungal culture 
grew a pigmented mold, which showed septate hyphae with 
loosely branched clavate conidia and prominent denticles on 
microscopy.



Die Chromoblastomykose (oft auch als Chromoblastosis 
oder Chromomykose bezeichnet) ist eine chronische, 
langsam fortschreitende Pilzinfektion der Haut und des 
Unterhautgewebes. Sie wird durch bestimmte 
geschwärzte, pigmentierte Pilze (sogenannte 
Schwärzepilze oder Dematiaceen) verursacht.

Die Erreger (häufig Pilzarten wie Fonsecaea pedrosoi 
oder Cladophialophora carrionii) leben im Erdboden, 
auf Holz und an Pflanzen.

•Infektionsweg: Die Sporen gelangen meist durch kleine 
Hautverletzungen – beispielsweise durch Dornen, 
Holzsplitter oder bei der Gartenarbeit – in den Körper.

•Verbreitung: Die Erkrankung tritt vorwiegend in 
ländlichen Regionen der Tropen und Subtropen bei 
immunkompetenten Menschen auf.



Der Begriff IVUS steht für Intravaskulärer Ultraschall (intravascular ultrasound). 
Bei der „left main“ handelt es sich um den linken Hauptstamm des Herzens, 
das wichtigste Blutgefäß, das den Herzmuskel versorgt. Die Kombination von 
IVUS am linken Hauptstamm ist in der Kardiologie ein entscheidender 
Standard zur genauen Diagnostik und Behandlungsplanung.

Warum ist IVUS am linken Hauptstamm so wichtig?

•Präzise Beurteilung: Die normale Herzkatheteruntersuchung (Angiografie) 
zeigt das Gefäß nur als zweidimensionalen Schatten. Ein IVUS liefert jedoch 
detaillierte Querschnittsbilder und macht die Gefäßwände sowie Plaque-
Ablagerungen direkt sichtbar. 

•Entscheidungshilfe: Oft ist im Röntgenbild unklar, ob eine Verengung 
(Stenose) am Hauptstamm den Blutfluss tatsächlich behindert. IVUS hilft 
dabei, den Schweregrad exakt zu quantifizieren und die Notwendigkeit von 
Stents oder einer Bypass-Operation festzulegen.

•Leitfaden für Stents: Die Ultraschalluntersuchung zeigt dem Arzt genau, 
welche Stentgröße gewählt werden muss und ob der Stent nach dem 
Einsetzen optimal an der Gefäßwand anliegt.



Percutaneous coronary intervention (PCI) is 
increasingly used for revascularization of 
unprotected left main coronary artery disease. 
Whether intravascular ultrasonographic (IVUS) 
guidance during PCI results in better clinical 
outcomes than conventional angiographic 
guidance alone is uncertain.
In an international, multicenter, open-label 
trial, we randomly assigned patients with 
unprotected left main coronary artery disease 
in a 1:1 ratio to undergo either IVUS-guided PCI 
or angiography-guided PCI. The primary end 
point was a patient-oriented composite of any 
stroke, any myocardial infarction, any 
revascularization, or death from any cause at 
the longest follow-up.



Unprotected left main coronary artery disease is detected in 4 to 6% of patients undergoing 
diagnostic coronary angiography and is associated with a substantial risk of ischemia in the 
myocardium and an adverse prognosis. Coronary-artery bypass grafting has long been the 
preferred method of coronary revascularization when unprotected left main coronary artery 
disease is present, but randomized trials have established percutaneous coronary 
intervention (PCI) as an acceptable alternative in patients with low-to-intermediate 
anatomical complexity and have shown a similar incidence of major adverse cardiac events 
with the two procedures. However, PCI for left main coronary artery disease poses technical 
challenges, such as ensuring adequate stent expansion, apposition, and lesion coverage, 
which may influence long-term outcomes.
Intravascular ultrasonography (IVUS) provides high-resolution tomographic imaging to 
assess lesion characteristics, guide stent selection and placement, and evaluate 
postprocedural results. Observational studies and meta-analyses have shown that IVUS 
guidance during PCI for left main coronary artery disease is associated with a reduced 
incidence of death, myocardial infarction, and stent thrombosis and is used in more than 
50% of PCI procedures for this disease in contemporary practice.



The funders (Philips Image Guided Therapy Devices and Boston Scientific) provided unrestricted 
grants but had no role in the design, conduct, or oversight of the trial; collection, management, or 
analysis of the data; interpretation of results; or preparation, review, or approval of the manuscript. 
There were no restrictions on reporting on the basis of agreements among the sponsor, the 
funders, and the authors. The first two authors wrote the manuscript and, together with the last 
author, made the decision to submit the manuscript for publication. All the authors vouch for the 
accuracy and completeness of the data and for the fidelity of the trial to the protocol.
Patients
Patients 18 years of age or older were eligible if they had unprotected left main coronary artery 
disease with a stenosis diameter of at least 50% (as visually estimated on angiography) deemed by 
the local heart team or the treating interventional cardiologist to be suitable for PCI and if they had 
evidence of moderate or severe ischemia on noninvasive testing or had symptoms despite receiving 
guideline-directed medical therapy. Qualifying lesions included ostial lesions in the left anterior 
descending artery, the ostial left circumflex artery, or both. 
End Points
The primary end point was a patient-oriented composite of any stroke, any myocardial infarction, 
any revascularization, or death from any cause at the longest follow-up.



Lesion and Procedural Characteristics.



Primary and Secondary End Points.

Time-to-Event Curves for the Primary and Secondary End Points.
Panel A shows the cumulative incidence of a patient-oriented composite of any stroke, any myocardial infarction, any revascularization, or death from any 
cause (the primary end point). Panels B, C, and D show the cumulative incidence of a device-oriented composite of death from cardiovascular causes, target-
vessel myocardial infarction, or clinically indicated target-lesion revascularization (Panel B); a vessel-oriented composite of death from cardiovascular causes, 
target-vessel myocardial infarction, or target-vessel revascularization (Panel C); and death from any cause (Panel D), all secondary end points. Hazard ratios are 
from Cox models. The insets show the same data on an expanded y axis.





Der intravaskuläre Ultraschall (IVUS) ist eine moderne 
Ultraschalluntersuchung direkt im Inneren der 
Herzkranzgefäße, die bei einer perkutanen 
Koronarintervention (PCI) – also einer minimalinvasiven 
Herzkatheter-Erweiterung mittels Stent – als entscheidendes 
Steuerungswerkzeug dient. Bei sogenannten High-Risk PCIs 
(Hochrisiko-Eingriffen bei anatomisch komplexen 
Gefäßverengungen) verbessert der Einsatz von IVUS die 
Langzeitergebnisse und die Patientensicherheit drastisch.
In der modernen Kardiologie gilt die IVUS-gesteuerte PCI 
laut den aktuellen Leitlinien der European Society of 
Cardiology (ESC) als Klasse-I-Empfehlung (Evidenzniveau 
A) für komplexe Läsionen.

Der Ultraschallkatheter liefert während des Eingriffs drei 
kritische Informationen:

•Gefäßbeschaffenheit: Exakte Beurteilung von 
Kalkablagerungen und der Plaque-Last vor der Dehnung.

•Stent-Dimensionierung: Präzise Messung des echten 
Gefäßdurchmessers, um die perfekte Stentgröße zu 
wählen.

•Ergebnis-Verifizierung: Kontrolle, ob der Stent 
vollständig an der Gefäßwand anliegt (Vermeidung von 
Malappositionen) und maximal entfaltet ist.

https://www.escardio.org/
https://www.escardio.org/


Intravascular ultrasound (IVUS) guidance during 
percutaneous coronary intervention (PCI) has been 
associated with increased stent optimization and 
reduced adverse events among patients with 
complex coronary-artery lesions, but adoption of 
this strategy in Western countries remains low. 
Although practice guidelines recommend 
intracoronary imaging for anatomically complex 
lesions, evidence from current European practice is 
limited. In this investigator-initiated, international, 
open-label, randomized, controlled trial, we 
assigned patients undergoing complex PCI to either 
IVUS-guided PCI, performed with the use of 
prespecified stent-optimization criteria, or 
angiography-guided PCI. The primary end point was 
target-vessel failure, defined as a composite of 
death from cardiac causes, target-vessel myocardial 
infarction, or clinically indicated target-vessel 
revascularization.



Intravascular ultrasound (IVUS) guidance during percutaneous coronary intervention 
(PCI) has been associated with increased stent optimization, including adequate stent 
expansion and apposition, and with reductions in geographic miss (failure of the 
coronary stent to cover the entire lesion) and adverse clinical events as compared with 
angiography-guided PCI alone. Meta-analyses and randomized trials that were 
conducted predominantly in Asian countries have shown a consistent benefit of this 
strategy, particularly in patients with complex coronary-artery anatomy. In Western 
countries, however, routine adoption of intracoronary imaging remains low.
Patients undergoing PCI of complex coronary-artery lesions — such as severe 
calcifications, lesions due to left main coronary artery disease or ostial disease, true 
bifurcation lesions, chronic total occlusions, in-stent restenosis, or long segments with 
an indication for extensive stenting — are at heightened risk for stent failure and 
subsequent ischemic events.



Patients
Patients 18 years of age or older were eligible for enrollment in the trial if they presented 
with a non–ST-segment elevation acute coronary syndrome (non–ST-segment elevation 
myocardial infarction or unstable angina) or stable ischemic heart disease (stable angina 
or silent ischemia) and were scheduled to undergo PCI of at least one angiographically 
complex coronary-artery lesion or had an indication for PCI with planned mechanical 
circulatory support. Complex lesions were defined as angiographic severe calcifications, 
ostial lesions, true bifurcation lesions with a side branch at least 2.5 mm in diameter, left 
main coronary-artery lesions, chronic total occlusions, in-stent restenosis, or lesions more 
than 28 mm in length. Key exclusion criteria were ST-segment elevation myocardial 
infarction, cardiogenic shock, planned PCI of a diseased aortocoronary bypass graft, and 
an absolute contraindication to the use of iodinated contrast material or prolonged dual 
antiplatelet therapy or an allergy to such agents that could not be premedicated. 
Procedures
The trial protocol specified that all target lesions were to be treated with everolimus-
eluting platinum–chromium stents (Synergy or Synergy Megatron, Boston Scientific). In 
the IVUS-guided PCI group, patients underwent IVUS for assessment of stent optimization 
after the intervention. 



Lesion and Procedural Characteristics.



Primary and Secondary End Points.

Time-to-First-Event Curves for the Primary and Secondary End Points.
Shown is the cumulative incidence of the primary end point, target-vessel failure (Panel A), defined as a composite of death from cardiac causes (Panel B), 
target-vessel myocardial infarction (Panel C), or clinically indicated target-vessel revascularization (Panel D). Hazard ratios are derived from Cox proportional-
hazards models; the P value is derived from a log-rank test. The curves are truncated at the latest time point at which 15% or more of the patients remained at 
risk. For the individual components of the primary end point, which were assessed as secondary end points, the widths of the confidence intervals have not 
been adjusted for multiplicity and should not be used to infer definitive treatment effects. The insets show the same data on an enlarged y axis.





Interleukin 10 (IL-10) ist eines der wichtigsten 
entzündungshemmenden Zytokine (Botenstoffe) des 
menschlichen Immunsystems. Es wirkt immunregulierend, 
schützt den Körper vor überschießenden Entzündungen und 
spielt eine zentrale Rolle bei der Entwicklung der 
Immuntoleranz.

Funktionen im Überblick

•Entzündungshemmung: IL-10 unterdrückt die Produktion pro-
inflammatorischer Zytokine (wie TNF-α, IL-1 und Interferon-
gamma).

•Immunmodulation: Es verhindert, dass das Immunsystem 
körpereigenes Gewebe angreift und beugt so 
Autoimmunerkrankungen vor.

•Infektionsschutz: Bei akuten Infektionen hilft IL-10, 
Kollateralschäden im Gewebe zu begrenzen, die durch eine zu 
starke Immunreaktion entstehen könnten



Interleukin-10
An antiinflammatory cytokine produced by several types of leukocytes, including regulatory T cells. 
Interleukin-10 acts on various cell types, including myeloid cells such as macrophages. It reduces 
inflammation by antagonizing proinflammatory cytokines, in particular interferon-γ.
Autoantibodies against Cytokines
Autoantibodies neutralizing type I interferons were first reported in 1984 in a patient with 
disseminated zoster. The field lay dormant until 2004, when cases involving patients with atypical 
mycobacterial disease and autoantibodies neutralizing type II interferon were reported. Remarkably, 
patients with autoantibodies neutralizing type II interferon had the same mycobacterial infections as 
patients with monogenic inborn errors of type II interferon or its receptor. 
Rare Interleukin-10 Autoantibodies
The authors reported two children with autoantibodies neutralizing interleukin-10. The clinical 
manifestations of these patients were inflammatory rather than infectious. 
Common Interleukin-10 Autoantibodies
Gharahdaghi et al. have built, in spectacular fashion, on their initial observation. They report that 
approximately 3.5% of adult patients with IBD have autoantibodies neutralizing interleukin-10. 

https://illustrated-glossary.nejm.org/term/interleukin-10
https://illustrated-glossary.nejm.org/term/interleukin-10
https://illustrated-glossary.nejm.org/term/interleukin-10


In humans, the 
IL10 gene is 
located on the 
long (q) arm of 
chromosome 1.



Neutralizing autoantibodies against interleukin-10 can result in a phenocopy of 
monogenic defects of interleukin-10 signaling in children and may be associated 
with inflammatory bowel disease (IBD). The allele HLA-DRB1*01:03 is the strongest 
genetic risk factor for ulcerative colitis.
Methods
We used a cellular interleukin-10 reporter assay and a confirmatory competitive 
enzyme-linked immunosorbent assay to assess neutralizing interleukin-10 
autoantibodies in serum samples obtained from patients with IBD in the Oxford and 
U.K. IBD BioResource cohorts and from persons without IBD (controls). An in vitro 
cytokine-release bioassay was performed in a subgroup of patients to assess 
interleukin-10, interleukin-23, interleukin-1β, tumor necrosis factor, and interleukin-
6. We performed HLA association analysis using imputation and high-resolution 
sequencing.
Conclusions
Neutralizing interleukin-10 autoantibodies were present in a subgroup of patients 
with IBD and were strongly associated with HLA-DRB1*01:03. 



Inflammatory bowel disease (IBD) is linked to more than 300 genetic susceptibility loci that have 
been identified in genomewide association studies. One of the strongest and most consistent 
genetic associations is located within the HLA region. The allele HLA-DRB1*01:03 is the 
strongest genetic risk factor not only for susceptibility to ulcerative colitis but also for 
complicated phenotypes, including acute severe ulcerative colitis and an increased likelihood of 
surgical resection. However, the underlying pathogenic mechanism linking this HLA allele to 
disease remains unclear.
Interleukin-10 is an antiinflammatory cytokine essential for maintaining immune homeostasis in 
the gastrointestinal tract. Interleukin-10 is produced by monocytes, macrophages, regulatory T 
cells, and subsets of B cells, and its signaling in monocytes and macrophages is necessary to 
control inflammation. Autosomal recessive, loss-of-function variants in genes encoding 
interleukin-10 or its receptor (encoded by IL10RA and IL10RB) cause infantile-onset IBD. The 
IL10RA variant p.Pro295Leu (c.884C→T; reported odds ratios, 1.7 and 2.1) can contribute to 
adult-onset IBD.



We previously described two children with IBD who had neutralizing 
autoantibodies against interleukin-10 (anti–interleukin-10). In one child, anti–
interleukin-10 titers and disease activity responded to B-cell–depleting anti-CD20 
therapy. This finding exemplifies a phenomenon whereby acquired immune 
dysfunction caused by anticytokine autoantibodies can lead to phenocopies of 
inborn errors of immunity. The contribution of anti–interleukin-10 to the 
spectrum of Crohn’s disease and ulcerative colitis in adolescents and adults is 
unclear. In this study, we measured the seroprevalence of anti–interleukin-10 in 
cohorts of patients with IBD and persons without IBD (controls) to investigate a 
genetic association between anti–interleukin-10 positivity and HLA.

HLA-DRB1 ist ein Gen, das für die Beta-Kette des HLA-DR-Proteinkomplexes kodiert, einem 
essenziellen Bestandteil des menschlichen Immunsystems. Dieses Protein gehört zum 
Haupthistokompatibilitätskomplex der Klasse II (MHC-II). Seine Hauptaufgabe besteht darin, 
dem Immunsystem körpereigene sowie fremde Eiweißfragmente (Antigene) zu präsentieren. 
Bestimmte Varianten dieses Gens (Allele) stehen in starkem Verdacht, das Risiko für 
verschiedene Autoimmunerkrankungen drastisch zu erhöhen.

Beta chain of the HLA-DR protein complex



Methods
Study Design
We investigated the seroprevalence of anti–interleukin-10 among patients with IBD and controls. 
Neutralization capacity was assessed by means of a cellular interleukin-10 reporter assay and a 
confirmatory competitive enzyme-linked immunosorbent assay (ELISA). A cytokine release assay 
was performed in a subgroup of patients, and HLA association studies were conducted.
Patient Cohorts and Ethics
We analyzed data from patients with IBD from two main cohorts: the Oxford cohort (which 
comprised the Oxford IBD Discovery cohort and the Oxford IBD Validation cohort) and the U.K. 
IBD BioResource cohort. These cohorts were compared with persons without IBD (controls); 
pediatric controls were from the Oxford subset of the Antibody Diagnostics in Paediatric Coeliac 
Disease study, and adult controls were health care workers recruited as part of the Protective 
Immunity through T Cells in Healthcare Workers (PITCH) program. 
Interleukin-10 Autoantibody Neutralization Assays
In the Oxford IBD Discovery cohort, we used a set of five assays to detect IgG class anti–
interleukin-10 neutralizing autoantibodies. 
Genetic Analysis
HLA haplotyping was performed in a subgroup of the Oxford cohorts and the U.K. IBD 
BioResource cohort on the basis of HLA imputation of high-resolution genotyping data with the 
use of a multiancestry HLA imputation reference panel.











Discussion
The results of our study challenge the current paradigm of IBD in several areas. Neutralizing anti–
interleukin-10 autoantibodies were identified in 3.5% of the patients with IBD in our study, thus 
defining an immunologically distinct subgroup. The genetic association between HLA-DRB1*01:03 
and anti–interleukin-10 autoreactivity provides mechanistic insight into one of the strongest known 
genetic susceptibility factors for IBD, with possible diagnostic, prognostic, and therapeutic 
implications.
Our discovery of anti–interleukin-10 in both children and adults with IBD adds to the emerging 
understanding of humoral autoimmunity as a pathogenic mechanism. Anti–interleukin-10 is 
associated with an acquired phenocopy of inborn errors of the interleukin-10 pathway and has been 
modeled in mice receiving interleukin-10–neutralizing antibodies. Our in vitro data show that 
blocking of interleukin-10 amplifies proinflammatory responses by means of IBD-relevant cytokines, 
as occurs in inborn errors of the interleukin-10 pathway. Although epithelial, phagocytic, T-cell, and 
cytokine defects have been widely studied in the pathogenesis of IBD, the contribution of B-cell 
responses and humoral immunity has been less clear. Single-cell sequencing has highlighted the 
involvement of B-cell and plasma-cell responses in persons with ulcerative colitis. Autoantibodies 
have previously been described against a spectrum of autoantigens and microbial antigens in 
patients with IBD as disease-associated biomarkers, but anti–interleukin-10 appears to be likely to 
play a pathogenic and disease-modifying role in IBD.



Die X-chromosomale Retinoschisis (XLRS) ist eine seltene, 
genetisch bedingte Netzhauterkrankung, die fast ausschließlich 
Männer betrifft und eine der häufigsten Ursachen für makuläre 
Degeneration im Kindes- und Jugendalter darstellt. Sie ist durch 
eine fortschreitende Spaltung (Schisis) der Netzhautschichten 
charakterisiert, was zu einer zunehmenden Beeinträchtigung 
der Sehkraft führt.

Ursachen und Genetik

Die Erkrankung basiert auf Mutationen im RS1-Gen, welches 
auf dem X-Chromosom liegt.

•Funktion des Gens: Das Gen kodiert das Protein Retinoschisin. 
Dieses fungiert wie ein zellulärer Klebstoff, der die einzelnen 
Schichten der Netzhaut zusammenhält.

•Erbgang: Da die Vererbung X-chromosomal-rezessiv erfolgt, 
bricht die Krankheit bei Männern (XY) aus, wenn ihr einziges X-
Chromosom mutiert ist. Frauen (XX) besitzen meist ein zweites, 
gesundes X-Chromosom, welches den Defekt kompensiert; sie 
sind in der Regel beschwerdefreie Überträgerinnen 
(Konduktorinnen).



X-linked retinoschisis is a recessive disease characterized by progressive macular 
degeneration and vision loss due to pathogenic variation in RS1. We administered a 
single subretinal injection of an AAV8 vector containing human RS1 complementary 
DNA (scAAV8-hRS1) into one eye of patients 5 to 18 years of age who had X-linked 
retinoschisis. The primary end point was safety during the 52-week period after 
injection. Secondary end points included the change from baseline to week 52 in the 
best corrected visual acuity (BCVA), retinal structure (assessed with swept-source 
optical coherence tomography; SS-OCT), the function of photoreceptor and bipolar cells 
(assessed with full-field electroretinography), and macular sensitivity to light (assessed 
with microperimetry).
Conclusions
In this study of subretinal gene therapy with scAAV8-hRS1 in 12 patients with X-linked 
retinoschisis, there were no reports of adverse events of grade 3 or higher or ocular 
inflammation. Further clinical testing of scAAV8-hRS1 is warranted. (Funded by the 
National Natural Science Foundation of China and others; Chinese Clinical Trial Registry 
number, ChiCTR2300076682.)

https://www.chictr.org.cn/showprojEN.html?proj=208567


X-linked retinoschisis (Online Mendelian Inheritance in Man [OMIM] number, 312700) is a 
recessive retinal disorder that is characterized by loss of vision, macular schisis, and a marked 
reduction in the b-wave amplitude on full-field electroretinography. (The b-wave amplitude is a 
measure primarily of the function of ON bipolar cells, which are second-order retinal neurons 
that depolarize in response to light increments and transmit visual signals from photoreceptors 
to downstream retinal neurons.) The disease predominantly affects males and has a prevalence 
ranging from 1 in 25,000 males to 1 in 5000 males worldwide. X-linked retinoschisis results from 
mutations at Xp22.13 in the RS1 gene (OMIM number, 300839), which encodes an extracellular 
adhesion protein critical to retinal structure and photoreceptor–bipolar cell signaling. Loss of 
vision typically starts in the first decade of life, with a best corrected visual acuity (BCVA) ranging 
from 20/20 to 20/600 (0.00 to 1.48 logarithm of the minimum angle of resolution [logMAR]). 
The BCVA deteriorates to 20/200 (1.00 logMAR) by the sixth or seventh decade of life owing to 
outer retinal atrophy.
To overcome the limited retinal transduction seen in previous trials of intravitreal X-linked 
retinoschisis gene therapy, we adopted a subretinal delivery approach, which should provide 
greater exposure of photoreceptor cells to AAV than intravitreal delivery. The investigational 
product, scAAV8-hRS1, is a self-complementary AAV8 vector that encodes a codon-optimized 
human RS1 transgene driven by the rhodopsin kinase promoter for selective expression in 
photoreceptors. We report 1-year safety and efficacy outcomes of a single-group study of 
subretinally delivered scAAV8-hRS1 in pediatric patients with X-linked retinoschisis.



The last author (an experienced retinal surgeon) removed the central core of the vitreous 
humor by means of pars plana vitrectomy using a 25-gauge, three-port vitrectomy system. The 
scAAV8-hRS1 vector was to be administered according to a 3+3 design in escalating doses of 
7.5×1010, 1×1011, and 1.5×1011 vg. Patients were to receive their designated dose in a total 
injection volume of 100 μL administered subretinally under intraoperative optical coherence 
tomographic (OCT) guidance. The target injection site was temporal to the macula, between 
the superior and inferior retinal vascular arcades, with the injection bleb covering the macular 
region 



Demographic and Clinical Characteristics at Baseline.

Adverse Events during Follow-up.









Discussion
In the current study involving 12 patients with X-linked retinoschisis who received a 
subretinal injection of scAAV8-hRS1, we observed 56 adverse events of grade 1 or 2 but 
no adverse events of grade 3 or higher during the 52-week follow-up period. These 
findings are consistent with those from previous trials of subretinal gene therapy. We 
did not detect inflammatory responses in any of the patients. A macular hole, which 
was related to surgery, occurred in 1 patient. Given the thin maculae in patients with X-
linked retinoschisis, minimal macular manipulation is advised, especially in children, 
who have strong vitreomacular adhesion. No patients had retinal detachment.
Ocular hypertension was observed in 9 patients; this finding is consistent with pediatric 
sensitivity to glucocorticoids. All cases of abnormal intraocular pressure resolved 
without sequelae. As in other gene-therapy studies, we observed relatively high 
neutralizing antibody titers after treatment. However, vector shedding was 
undetectable by week 4, and none of the patients had a T-cell response to the AAV8 
capsid or RS1 protein.
Within the confines of these limitations, subretinal administration of a scAAV8-hRS1 
vector was safe and accompanied by improvement in retinal structure in patients with 
X-linked retinoschisis. These results support further clinical testing of the scAAV8-hRS1 
vector in the treatment of X-linked retinoschisis.



Summary
The global rise in anticoagulant use has increased the number of major bleeding events that 
warrant timely and effective pharmacologic reversal. Reversal strategies should be informed 
by the pharmacodynamic and pharmacokinetic features of the anticoagulant and antidote, 
regulatory indications, quality of evidence, patient-specific factors, and availability of 
treatment options. Protamine sulfate neutralizes unfractionated heparin, whereas no specific 
antidotes exist for low-molecular-weight heparins or fondaparinux. Four-factor prothrombin 
complex concentrates effectively reverse vitamin K antagonists. Idarucizumab specifically 
reverses dabigatran, although delayed dabigatran rebound can occur. Andexanet alfa targets 
direct oral factor Xa inhibitors, but uncertainties regarding the efficacy–safety balance, 
monitoring, rebound, perioperative use, and cost have prompted off-label use of four-factor 
prothrombin complex concentrates, for which stronger evidence is needed. Key challenges 
remain, including determination of appropriate dosing, standardization and validation of 
laboratory monitoring, mitigation of thrombotic risk, and development of guidelines for 
perioperative treatment. Emerging agents aim to broaden targets and improve safety. Building 
high-quality evidence remains essential to advancing global, patient-centered anticoagulant 
and hemostatic care.







Andexanet Alfa as Compared with PCC.Characteristics of Available and Emerging Antidotes to Anticoagulant Agents.



Fixed vs. Standard Doses of 4F-PCC for Reversal of VKA and DOAC.

ABANsWar



Conclusions
When anticoagulant reversal is needed, the right antidote must be delivered 
to the right patient in a timely, appropriate, safe, effective way, balancing the 
need for effective hemostasis and bleeding control against the risk of a life-
threatening thrombosis and the burden of cost. Although the ideal antidote, 
like the ideal anticoagulant, remains largely elusive, the scientific and medical 
communities have the responsibility to build stronger evidence and refine 
tools to advance patient-centered, global anticoagulant and prohemostatic 
care.





The patient had been in her usual state of health until 10 days before the current 
admission, when malaise, myalgias, and nausea developed, with five episodes of vomiting. 
The patient’s parents took her to the emergency department of another hospital. On 
evaluation, the blood pressure was 125/85 mm Hg and the heart rate 120 beats per minute. 
The patient was actively vomiting and had dry mucous membranes. She appeared to be 
well developed and nourished. Laboratory test results are shown. Intravenous fluids were 
administered. The symptoms abated slightly, and the patient was discharged home.
During the next 10 days, the vomiting continued, and intermittent fever, epigastric pain, 
nasal congestion, and cough developed. When the episodes of vomiting increased in 
frequency, the patient’s parents took her back to the emergency department of the other 
hospital. The blood pressure was 162/112 mm Hg and the heart rate 98 beats per minute. 
The patient reported nausea; mild tenderness was noted in the left upper quadrant of the 
abdomen. The blood level of potassium was 2.7 mmol per liter (reference range, 3.5 to 5.1). 
Tests for severe acute respiratory syndrome coronavirus 2, influenza A and B viruses, and 
respiratory syncytial virus were negative. 



On examination, the temporal temperature was 
36.9°C, the blood pressure 180/116 mm Hg, the 
heart rate 103 beats per minute, and the 
respiratory rate 20 breaths per minute. The 
patient appeared healthy and comfortable, and 
she was alert, awake, oriented, and cooperative. 
The neck was supple; a bruit was noted over the 
left carotid artery. Examination of the heart and 
lungs showed no abnormalities. The abdomen 
was nondistended, nontender, and soft, without 
organomegaly or masses. No acne or excessive 
hair was present on the face. No rash was noted 
on exposed skin, and there was no pain or 
swelling in the joints. The legs were warm, 
without swelling.
The blood level of potassium was 2.9 mmol per 
liter (reference range, 3.4 to 5.0), the white-cell 
count 7650 per microliter (reference range, 4500 
to 13,500), and the erythrocyte sedimentation 
rate 98 mm per hour (reference range, 0 to 19). 



On the second hospital day, the headache and vomiting resolved, but the blood pressure remained 
elevated. Intravenous hydralazine was administered intermittently, amiloride therapy was continued, and 
amlodipine therapy was started. That evening, the patient reported blurry vision. While she was speaking 
to a health care worker, she abruptly stopped talking and stared. The blood pressure had increased to 
182/111 mm Hg, and the patient was not responsive to voice or sternal rub. The pupils were round and 
reactive to light. After approximately 15 minutes, she became alert and oriented, but the blurry vision 
persisted. She was transferred to the pediatric intensive care unit for further treatment.
A diagnostic test was performed.
Differential Diagnosis
This 14-year-old adolescent girl with a history of depression presents with either acute or intermittent 
hypertension in the context of hypokalemia and elevated inflammatory markers.
Glomerulonephritis
Hypertension is common in patients with glomerulonephritis, and the presence of hematuria and 
proteinuria in this patient is suggestive of glomerular disease.
Neuroendocrine Disease
Cushing’s syndrome (hypercortisolism) can cause hypertension in children, and it is frequently associated 
with psychiatric disease, which was seen in this patient. 
Vascular Disease
Secondary aldosteronism due to abnormalities in the renal vasculature is the most likely cause of this 
patient’s presentation with severe hypertension, mild hypokalemia, and metabolic alkalosis.





Classification Criteria for Takayasu Arteritis in Adults.
In coordination with the rheumatology team, the 
patient received glucocorticoid therapy, along with 
methotrexate and an infusion of infliximab. After 5 
months of treatment, repeat renal ultrasonography 
showed atrophy of the left kidney. Repeat MRA 
showed poor growth of the left kidney and poor 
perfusion, with persistent critical stenosis of the left 
renal artery. 
After angioplasty, hypertension resolved, and the 
patient was discharged while receiving no 
antihypertensive medications. Repeat Doppler 
ultrasonography showed continued stenosis of the left 
renal artery. Treatment with supplemental potassium 
was indicated for ongoing mild hypokalemia. During 
this time, the patient had become sexually active. 
Long-acting reversible contraception was initiated, but 
the patient discontinued contraception owing to 
personal preference..
Final Diagnosis
Takayasu arteritis.

FCL Comment
Takayasu was an opthalmologist. No eye findings 
are given. Takayasu‘s is the pulseless disease. No 
BPs were measured in other extremities. The 
metabolic alkalosis and hypokalemia were 
ignored. No comment about abdominal bruitß



Finerenon ist ein selektiver, nicht-steroidaler Mineralokortikoid-
Rezeptor-Antagonist (nsMRA). Es blockiert schädliche 
Wirkungen von Aldosteron auf Herz und Nieren (Entzündung, 
Fibrose), ohne an Sexualhormonrezeptoren zu binden. Die 
Indikationen umfassen chronische Nierenerkrankungen bei 
Typ-2-Diabetes und chronische Herzinsuffizienz.

•Wirkmechanismus: Finerenon bindet hochaffin an den 
Mineralokortikoid-Rezeptor (MR) und verhindert dessen 
Aktivierung. Dadurch wird die Bindung von Rezeptor-Kofaktoren 
im Zellkern blockiert, was zu einer Reduktion von Entzündungs- 
und Fibroseprozessen führt.
•Selektivität: Im Gegensatz zu älteren Steroid-Antagonisten (wie 
Spironolacton) ist Finerenon nicht-steroidal. Es weist keine 
signifikante Bindungsaffinität zu Androgen-, Östrogen- oder 
Progesteronrezeptoren auf. Typische Nebenwirkungen wie 
Gynäkomastie (Brustwachstum beim Mann) oder Libidoverlust 
treten daher so gut wie nicht auf.
•Metabolisierung: Die Verstoffwechselung erfolgt in der Leber, 
überwiegend über das Cytochrom-P450-System (CYP3A4).
•Halbwertszeit: Sie liegt bei etwa 2 bis 3 Stunden.
•Ausscheidung: Der Wirkstoff wird zu rund 80 % über den Urin und zu 20 
% über den Stuhl (in Form inaktiver Metaboliten) eliminiert.



How good is 
finerenone in 
CKD?















Der Endothelin-A-Rezeptor  ist ein G-Protein-gekoppelter 
Rezeptor im menschlichen Körper, der eine entscheidende 
Rolle bei der Regulierung des Blutdrucks und des Gefäßtonus 
spielt.

Physiologische Funktionen

•Vasokonstriktion: Befindet sich auf glatten Gefäßmuskelzellen 
und vermittelt eine starke Gefäßverengung.

•Zellproliferation: Reguliert das Wachstum von 
Gefäßmuskelzellen und trägt zum Gefäßumbau (Remodeling) 
bei.

•Flüssigkeitsbalance: Beeinflusst die Natrium- und 
Wasserretention in den Nieren.

Unterschied zum ETB Rezeptor

Während der ETA-Rezeptor auf den Muskelzellen primär gefäßverengend wirkt, befindet sich 
der ETB-Rezeptor hauptsächlich auf den Endothelzellen. Seine Aktivierung führt über die 
Freisetzung von Stickstoffoxid (NO) zu einer Gefäßerweiterung (Vasodilation) und dient dem 
Abbau von überschüssigem Endothelin.

ETB-R is said to 
release NO; 
therefore „good“



Atrasentan ist ein selektiver Endothelin-A-Rezeptorantagonist 
(ERA). Das verschreibungspflichtige Medikament wird zur 
Senkung der Proteinurie (Eiweißausscheidung im Urin) bei 
Patienten mit primärer Immunglobulin-A-Nephropathie (IgAN) 
eingesetzt, bei denen ein hohes Risiko für eine rasche 
Verschlechterung der Nierenfunktion besteht.



Does 
atrasentan 
help?





Atrasentan
Placebo

Events

eGFR

Minus numbers









Der Hauptgrund für die zusätzliche Stimulation des 
Glukagonrezeptors (neben GLP-1 und GIP) bei Retatrutid ist die 
Steigerung des Energieverbrauchs (Kalorienverbrennung). 
Während GLP-1 und GIP vor allem das Hungergefühl reduzieren 
und die Insulinausschüttung fördern, kurbelt Glukagon den 
Stoffwechsel an.

Die wichtigsten Mechanismen und der therapeutische Nutzen 
in der Übersicht:

•Gesteigerte Energieverbrennung: Die Aktivierung des 
Glukagonrezeptors regt die Thermogenese an, wodurch der 
Körper im Ruhezustand mehr Kalorien verbrennt. 

•Fettverbrennung (Lipolyse): Sie fördert den Abbau von 
Fettreserven zur Energiegewinnung und beschleunigt die 
Oxidation von Leberfetten. 

•Synergieeffekt: Die potenzielle blutzuckersteigernde Wirkung 
von Glukagon wird durch die starken blutzuckersenkenden 
Effekte der gleichzeitig stimulierten GLP-1- und GIP-Rezeptoren 
mehr als ausgeglichen.



A triple threat 
for obesity 
diabetes



Fasting serum glucose

Glucose before and after meals

HbA1C







Didn‘t we know these things in 1968?









Lots of biomarkers; 
which do we need?







Chronic Kidney Disease (CKD) is slightly more common in 
women than in men, affecting approximately 14% of women 
compared to 12% to 13% of men globally.
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NAD+ und NADH bilden das wichtigste Redoxpaar 
unseres Stoffwechsels und sind für die zelluläre 
Energieproduktion, DNA-Reparatur und Langlebigkeit 
(Longevity) unerlässlich.

Detaillierte Unterschiede lassen sich wie folgt 
zusammenfassen:

•NAD+ (Oxidierte Form): Nimmt Elektronen und 
Protonen auf. Es ist der zentrale Elektronenakzeptor im 
Körper (ein "Taxi"), der Nährstoffe oxidiert und als 
Coenzym essenzielle Reparaturenzyme aktiviert.

•NADH (Reduzierte Form): Entsteht, wenn NAD+ zwei 
Elektronen und ein Wasserstoffion aufnimmt. NADH 
transportiert diese Energie in die Mitochondrien, um 
dort das lebenswichtige ATP (Zellenergie) zu erzeugen.

Nicotinamidadenindinukleotid (Nicotinamid-Adenin-Dinukleotid, abgekürzt NAD) ist ein 
Coenzym, das formal ein Hydridion überträgt (zwei Elektronen, kurz: 2 e−, und ein Proton, H+). Es 
ist an zahlreichen Redoxreaktionen des Stoffwechsels der Zelle beteiligt.

15-Hydroxyprostaglandin Dehydrogenase (15-PGDH) 
is the primary rate-limiting enzyme responsible for 
the metabolic inactivation of prostaglandins, most 
notably prostaglandin E2 (PGE2). 

Energie-Produktion

Die Elektronenaufnahme wird als Reduktion bezeichnet, weil sich die 
Oxidationszahl (Ladung) des Atoms verringert. Der Begriff stammt ursprünglich aus 
der Metallurgie, bei der die Reduktion von Erz auf die Gewinnung (Verringerung) 
des reinen Metalls durch den Sauerstoffverlust zurückgeführt wurde.

Nicotinamid

Adenin

Phosphodieseter-bindung

NADP NADH für Katabole Reaktionen;
NADPH für anabole Reaktonen
O2 bringt NADH zurück zu NAD+

https://de.wikipedia.org/wiki/Nicotinamid
https://de.wikipedia.org/wiki/Adenin
https://de.wikipedia.org/wiki/Dinukleotid
https://de.wikipedia.org/wiki/Cofaktor_(Biochemie)
https://de.wikipedia.org/wiki/Hydride
https://de.wikipedia.org/wiki/Elektron
https://de.wikipedia.org/wiki/Proton_(Chemie)
https://de.wikipedia.org/wiki/Redoxreaktion
https://de.wikipedia.org/wiki/Stoffwechsel
https://de.wikipedia.org/wiki/Zelle_(Biologie)


A decline in the availability of oxidized 
nicotinamide adenine dinucleotide (NAD+) is an 
important trigger of aging across diverse species, 
including yeast, nematodes, and mammals. 
Decreased concentrations of this metabolic 
molecule drive progressive losses of physiological 
function across various tissues. Ciampa et al report 
that NAD+ depletion in the placenta is not merely a 
marker of tissue fatigue. Rather, NAD+ decline is a 
regulatory component of a precisely orchestrated 
metabolic countdown that determines when a new 
life is brought into existence. More generally, this 
discovery reframes the role of NAD+ in metabolism, 
development, and aging.



The physiological clock uncovered by Ciampa et al. couples the placenta’s metabolic 
state directly to a specific enzymatic process. The authors show that 15-hydroxy 
prostaglandin dehydrogenase (15-PGDH)— an enzyme that prevents premature 
labor by degrading the labor-promoting factor prostaglandin E2 (PGE2)—requires 
NAD+ as an essential coenzyme. As pregnancy reaches its term, placental 
NAD+ levels drop sharply, rendering 15-PGDH inactive. The accumulation of 
PGE2 then triggers parturition. What drives the steep NAD+ decline that occurs just 
before labor? Ciampa et al. found that it does not result from increased degradation 
by NAD+-consuming enzymes, but rather from a marked reduction in 
NAD+ synthesis. Metabolomic analyses showed substantially decreased amounts of 
NAD+ precursors, such as maternal-derived nicotinamide (NAM), nicotinamide 
mononucleotide, and kynurenine, just before birth. Furthermore, the concentration 
of phosphoribosyl pyrophosphate (PRPP) was also decreased. PRPP is an essential 
cosubstrate for nicotinamide phosphoribosyltransferase (NAMPT), the rate-limiting 
enzyme in the NAD+ salvage pathway, in which NAM is recycled into NAD+. This dual 
constraint—a reduced supply of maternal-derived NAD+ precursors coupled to a 
bottleneck in the placental synthesis machinery—forces the placenta into 
irreversible NAD+ starvation. Therefore, through a process of maternal-fetal 
communication, NAD+ availability acts as a signal that guides the birth of a new life.



A metabolic trigger for labor in mice
Throughout gestation, placental NAD+ levels are 
maintained to support the activity of 15-PGDH, an 
enzyme that degrades PGE2 to prevent premature 
labor. As pregnancy reaches its terminus, a 
precipitous drop in placental NAD+ concentrations 
caused by decreased amounts of NAD+ precursors 
(NAM and PRPP) and decreased NAD+ synthesis 
renders 15-PGDH inactive. The resulting surge in 
PGE2 is a signal for parturition.



The findings by Ciampa et al. are clinically relevant because they uncover a potential 
strategy to prevent unexplained preterm births or to precisely control the induction 
of labor. The authors’ concept of programmed NAD+ decline has even broader 
implications. This localized metabolic exhaustion and its consequences mirror the 
process of programmed cell death (apoptosis) that is essential for development and 
maturation in many species—for example, to shed a tadpole’s tail or to sculpt human 
digits. Both apoptosis and the placenta’s metabolically programmed NAD+ decline 
are mechanisms of decay that nature might have repurposed to shape life’s most 
important transitions. As the changing role of the placenta from pregnancy to labor 
illustrates, the end of one tissue’s life is the catalyst for the beginning of another. In 
this regard, aging could also be viewed not merely as a process of decline, but as an 
active, vital system that ensures the succession of generations by coordinating 
transitions across life stages. Ultimately, by decoding and controlling the switch of 
the NAD+-driven program, humans may be able to achieve the vision of “productive 
aging” —a concept that emphasizes a healthy lifespan and the continued 
contribution of individuals to society from the beginning to the end of their lives.





1980‘s Big tobacco buys into big food 


