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A 60-year-old man presented with a 1-month history of 
postprandial epigastric pain. The physical examination was normal, 
with no jaundice or abdominal tenderness observed. Laboratory 
testing showed mild elevations in levels of alanine 
aminotransferase, aspartate aminotransferase, and alkaline 
phosphatase. CT of the abdomen with contrast showed a diffusely 
enlarged pancreas with a capsule-like rim of low attenuation. The 
serum IgG4 level was elevated. Endoscopic retrograde 
cholangiopancreatography identified an intrapancreatic distal bile-
duct stricture. Histopathological analysis of a fine-needle aspiration 
biopsy specimen from the pancreas was limited by crush artifact 
but showed lymphoplasmacytic infiltration, fibrosis, chronic 
inflammation, and no cancer. Which of the following is the most 
appropriate next step in management?

Begin glucocorticoid therapy with a gradual taper

Initiate pancreatic enzyme replacement therapy

Observe with repeat imaging in 6 months

Schedule pancreaticoduodenectomy

Treat with intravenous immunoglobulin

On the basis of the typical imaging findings 
(a “sausage-shaped” pancreas) and an 
elevated serum IgG4 level, a diagnosis of 
type 1 autoimmune pancreaTTs was made. 
Type 1 autoimmune pancreaTTs is the 
pancreaTc manifestaTon of IgG4-related 
disease. It can occur as an isolated disorder 
or with the involvement of mulTple organs. 
Treatment with a tapering dose of 
prednisolone was iniTated.



IgG4-Antikörper sind die seltenste Unterklasse der 
Immunglobuline G. Ihre normale Aufgabe im 
Immunsystem ist es, als regulatorischer Puffer zu 
wirken, überschießende Entzündungen zu dämpfen 
und bei chronischem Kontakt (wie Allerg 
Desensibilisierung oder Parasiten) schädliche 
Immunreaktionen zu blockieren. 

Normale Funktionen

Toleranzbildung: Sie fangen Allergene ab, ohne 
eine heftige allergische Entzündung auszulösen 
(wichtig z. B. nach einer erfolgreichen 
Hyposensibilisierung).

Entzündungshemmung: Sie aktivieren das 
Komplementsystem kaum und binden nur schwach 
an Fcy-Rezeptoren. Sie gelten daher als weitgehend 
„immunologisch inert“.



Die IgG4-assoziierte Erkrankung (IgG4-RD) ist eine 
seltene, chronisch-entzündliche Systemerkrankung. Sie 
führt zu Gewebeschwellungen, tumorartigen 
Verhärtungen (Fibrosen) und kann nahezu jedes 
Organsystem im Körper betreffen, darunter die 
Bauchspeicheldrüse, Speicheldrüsen, Gallengänge und 
Nieren.

Häufig betroffene Organe und 
Symptome

Bauchspeicheldrüse (Pankreas): Kann zu autoimmuner 
Pankreatitis, Gelbsucht oder Gewichtsverlust führen.

Drüsen: Schwellungen der Tränen-, Speichel- oder 
Schilddrüsen.

Bauchraum und Retroperitoneum: Kann zu einer 
Retroperitonealfibrose (Morbus Ormond) führen.

Weitere Organe: Häufig auch Lunge, Nieren, 
Lymphknoten oder Blutgefäße

IgG4 syndrome features oligoclonal or 
restricted clonal expansions of adap3ve 
immune cells reac3ng to persistent s3muli.



PARP-Inhibitoren (Poly-ADP-Ribose Polymerase; PARP-
Hemmer) sind eine moderne Form der zielgerichteten 
Krebstherapie, die beim fortgeschriHenen Prostatakarzinom 
eingesetzt werden, wenn besTmmte GenmutaTonen vorliegen. 
Sie blockieren das Enzym PARP, welches für die Reparatur von 
DNA-Schäden in Zellen zuständig ist.

Das Wirkprinzip (SyntheKsche Letalität)

Gesunde Zellen besitzen mehrere Mechanismen, um Schäden 
an ihrer Erbsubstanz (DNA) zu reparieren. Tumorzellen mit 
besTmmten MutaTonen haben bereits einen defekten 
Reparaturweg.

•Die Blockade: Der PARP-Inhibitor legt den verbleibenden 
Reeungsweg für die DNA-Reparatur lahm.

•Das Ergebnis: Die Krebszelle kann ihre DNA-Schäden nicht 
mehr reparieren und sTrbt ab (Zelltod).

•Der Schutz: Gesunde Zellen überleben, da sie alternaTve 
Reparaturwege nutzen können

PARP steht für Poly(ADP-ribose)-Polymerase, eine Familie von 
Enzymen, die wich3g für die Reparatur von DNA-Schäden im 
Körper sind. Bekannt ist der Begriff vor allem durch PARP-
Inhibitoren, die als zielgerichtete Medikamente in der 
Krebstherapie eingesetzt werden.
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A previous trial involving patients with metastatic prostate 
cancer that was resistant to androgen pathway modulation 
(formerly referred to as castration-resistant) showed that 
adding talazoparib to enzalutamide significantly improved 
imaging-based progression-free survival and overall survival, 
with the greatest benefit observed in the cohort with 
alterations in homologous recombination repair genes.
In this ongoing, phase 3, double-blind trial assessing 
talazoparib in patients with metastatic androgen pathway 
modulation–sensitive [APMS] prostate cancer harboring 
alterations in homologous recombination repair genes, we 
randomly assigned patients in a 1:1 ratio to receive 
talazoparib at a dose of 0.5 mg plus enzalutamide at a dose 
of 160 mg once daily (talazoparib group) or placebo plus 
enzalutamide at a dose of 160 mg once daily (control 
group). Randomization was stratified according to disease 
status (new or relapsed), disease volume (high or low), and 
BRCA (vs. non-BRCA) mutation status. The primary end point 
was investigator-assessed imaging-based progression-free 
survival. The key secondary end point was overall survival.



Recent evidence suggests that alterations in homologous recombination repair 
genes, reported in 29% of patients with metastatic APMS prostate cancer, are 
associated with worse outcomes, regardless of disease volume or treatment 
regimen.
In the phase 3 TALAPRO-2 trial, the addition of the poly(ADP-ribose) polymerase 
(PARP) inhibitor talazoparib to enzalutamide significantly improved imaging-based 
progression-free survival and overall survival in patients with metastatic androgen 
pathway modulation–resistant prostate cancer (i.e., patients with disease 
progression despite low serum testosterone levels [<50 ng per deciliter]), with the 
greatest benefit observed in the cohort with alterations in homologous 
recombination repair genes. The phase 3 TALAPRO-3 trial was designed to investigate 
the efficacy and safety of talazoparib plus enzalutamide as compared with placebo 
plus enzalutamide in patients with alterations in homologous recombination repair 
genes in the earlier clinical context of metastatic APMS prostate cancer. 
Here, we report the results of the TALAPRO-3 trial at the time of the final analysis of 
the primary end point, imaging-based progression-free survival.



Eligibility criteria included metastaTc androgen-deprivaTon posiTve (MADP) disease 
documented by a posiTve bone scan for bone disease or computed tomography or 
magneTc resonance imaging (MRI) for soU-Tssue disease and an Eastern CooperaTve 
Oncology Group performance-status score of 0 or 1 (on a scale of 0 to 5, with higher scores 
indicaTng greater disability). PaTents with metastaTc APMS prostate cancer could have 
received up to 3 months of androgen-deprivaTon therapy with or without an approved 
androgen-receptor pathway inhibitor. AUer a protocol amendment in September 2021, 
paTents who had received previous docetaxel therapy could not enroll. PaTents who had 
not undergone bilateral orchiectomy must have been receiving ongoing androgen-
deprivaTon therapy with a gonadotropin-releasing hormone agonist or antagonist. All the 
paTents provided wriYen informed consent.
We obtained blood or tumor samples (archived or new) at prescreening or screening and 
tested them for homologous recombinaTon repair gene alteraTons on the basis of a 12-
gene panel (ATM, ATR, BRCA1, BRCA2, CDK12, CHEK2, FANCA, MLH1, MRE11A, NBN, PALB2, 
and RAD51C).
End Points
The primary end point was invesTgator-assessed imaging-based progression-free survival. 
 



Adverse Events 









Teclistamab ist ein moderner, hochwirksamer bispezifischer 
Antikörper zur Behandlung des Multiplen Myeloms 
(Knochenmarkkrebs). Er gehört zu einer neuen Klasse von 
Immuntherapien, den sogenannten T-Zell-Engagern. Er fungiert 
als molekulare Brücke: Eine Seite bindet an das Protein BCMA 
auf den Myelomzellen, die andere an CD3 auf den 
körpereigenen T-Zellen. Dadurch wird das Immunsystem 
gezwungen, die Krebszellen direkt zu vernichten.

Zulassung und Einsatzbereich

•Spätlinien-Therapie: Regulär zugelassen als Monotherapie für 
Erwachsene mit rezidiviertem (wiedergekehrtem) oder 
refraktärem (therapieresistentem) Multiplen Myelom.

•Voraussetzung: Patienten müssen mindestens drei 
Vortherapien erhalten haben. Dazu gehören ein 
immunmodulierender Wirkstoff (IMiD), ein Proteasom-
Inhibitor und ein Anti-CD38-Antikörper.

•Frühzeitiger Einsatz: Neueste klinische Studien prüfen den 
Einsatz bereits in der Erstlinie in Kombination mit 
Standardtherapien vor einer Stammzelltransplantation

BCMA steht für B-cell matura<on an<gen (B-Zell-
Reifungsan3gen). Es handelt sich dabei um ein Eiweiß auf der 
Oberfläche von bes3mmten Immunzellen (Plasmazellen), das 
auch auf den Krebszellen beim Mul<plen Myelom (einer Art 
von Knochenmarkkrebs) in großer Menge vorkommt

https://www.klinikum.uni-heidelberg.de/newsroom/neue-immuntherapie-koennte-knochenmarkkrebs-multiples-myelom-langfristig-zurueckdraengen/


The efficacy of teclistamab, a bispecific anTbody 
targeTng B-cell maturaTon anTgen and CD3, as 
early-line monotherapy in relapsed or refractory 
mulTple myeloma is unclear.
We randomly assigned paTents with relapsed or 
refractory mulTple myeloma who had previously 
received one, two, or three lines of therapy, 
including an anT-CD38 monoclonal anTbody and 
lenalidomide, to receive teclistamab or the 
invesTgator’s choice of pomalidomide, bortezomib, 
and dexamethasone (PVd) or carfilzomib and 
dexamethasone (Kd). AnTmicrobial prophylaxis and 
immune globulin replacement were recommended. 
The primary end point was progression-free survival 
as assessed by an independent review commieee.



In pa&ents with newly diagnosed mul&ple myeloma, outcomes have improved with standard 
three- and four-drug regimens, which include proteasome inhibitors, immunomodulatory agents, 
and an&-CD38 monoclonal an&bodies.
In the earlier phase 3 MajesTEC-3 trial, the synergis&c and glucocor&coid-sparing combina&on of 
teclistamab, a bispecific an&body targe&ng CD3 on T-cell surfaces and BCMA on myeloma and B 
cells, and daratumumab led to significant improvements in progression-free and overall survival 
as early as second-line treatment in pa&ents who had previously received one, two, or three 
lines of therapy including a proteasome inhibitor and lenalidomide; the safety profile was 
consistent with each individual component. Results built on findings of the phase 1–2 MajesTEC-
1 study, in which teclistamab monotherapy led to deep, durable responses in pa&ents with 
heavily pretreated relapsed or refractory mul&ple myeloma.
The MajesTEC-9 trial was a phase 3 trial of teclistamab monotherapy, a fully immune-based and 
glucocor&coid-sparing regimen, in pa&ents with relapsed or refractory mul&ple myeloma who 
had previously received one, two, or three lines of therapy including an an&-CD38 monoclonal 
an&body and lenalidomide. This pa&ent popula&on has been underrepresented in clinical trials 
to date. Here, we present efficacy and safety findings from the interim analysis of this trial that 
compared teclistamab with the inves&gator’s choice of pomalidomide, bortezomib, and 
dexamethasone (PVd) or carfilzomib and dexamethasone (Kd).



Patients
Eligible patients had previously received one, two, or three lines of antimyeloma therapy, including an 
anti-CD38 monoclonal antibody and lenalidomide, and had documented disease progression or did 
not have a response to their last regimen. A key exclusion criterion was previous receipt of BCMA-
directed therapy. Patients who had received pomalidomide previously or who did not meet the 
criteria for bortezomib retreatment could not receive PVd; patients who had received carfilzomib 
previously could not receive Kd. Full eligibility criteria are provided in the protocol.
Trial Treatments
Patients were randomly assigned in 1:1 ratio to receive either teclistamab monotherapy (the 
teclistamab group) or the investigator’s choice of PVd or Kd (the PVd or Kd group). Randomization was 
stratified according to the investigator’s choice of PVd or Kd, International Staging System (ISS) 
disease stage at screening (I vs. II or III), anti-CD38 therapy–refractory status (yes vs. no), and the 
number of previous lines of therapy (one vs. two or three).
Patients in the teclistamab group received 28-day cycles of subcutaneous teclistamab administered as 
two step-up doses (0.06 mg per kilogram of body weight and 0.3 mg per kilogram), followed by 
weekly doses of 1.5 mg per kilogram in cycles one and two, 3 mg per kilogram every 2 weeks in cycles 
three through six, and 3 mg per kilogram every 4 weeks from cycle 7 onward.



Response

Adverse

Pomalidomide-Dex
Carfilzomib-Dex
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Nav1.8 ist ein spannungsgesteuerter Natriumkanal, der 
hauptsächlich in schmerzleitenden Nervenfasern des 
peripheren Nervensystems vorkommt. Er spielt eine zentrale 
Rolle bei der Weiterleitung von chronischen und entzündlichen 
Schmerzsignalen an das Gehirn.

WichKge Merkmale und FunkKonen

•Lokalisierung: Überwiegend in nozizepTven 
(schmerzempfindlichen) Neuronen der Spinalganglien (Dorsal 
Root Ganglia).

•GeneKsche Kodierung: Wird beim Menschen durch das Gen 
SCN10A auf Chromosom 3 kodiert.

•Besonderheit: Er besitzt eine Resistenz gegen das Nervengip 
Tetrodotoxin (TTX-resistent).

•FunkKon: AkTviert sich bei DepolarisaTon und bleibt auch bei 
anhaltendem Schmerzreiz akTv.

•Medizinische Relevanz: Ein Blockieren von Nav1.8 gilt als 
vielversprechender Ansatz für neue Schmerzmieel ohne 
Suchtpotenzial.

Dorsal root 
ganglion

https://de.wikipedia.org/wiki/Spinalganglion
https://de.wikipedia.org/wiki/Spinalganglion


Abdominoplastik

Eine Abdominoplastik (umgangssprachlich 
Bauchdeckenstraffung) ist ein chirurgischer Eingriff 
der plastischen Chirurgie, bei dem überschüssige Haut 
und Fettgewebe aus dem mittleren und unteren 
Bauchbereich entfernt werden. In den meisten Fällen 
werden dabei auch die darunter liegenden 
Bauchmuskeln (Rektusdiastase) durch innere Nähte 
gestrafft, um eine flachere und stabilere Bauchwand 
zu formen.

Der Eingriff dient vor allem der Formung des Körpers 
(Body Contouring) nach einer massiven 
Gewichtsabnahme, nach Schwangerschaften oder bei 
altersbedingter Erschlaffung des Gewebes, wenn sich 
die Haut nicht mehr von selbst zurückbilden kann. 
Eine Abdominoplastik ist ausdrücklich keine Methode 
zur Gewichtsreduktion und wird in der Regel nur bei 
Personen mit stabilem Normal- oder leichtem 
Übergewicht durchgeführt.



Nav1.8, a voltage-gated sodium channel expressed in the peripheral 
nervous system, has a critical role in pain signaling. Previous trials of 
NaV1.8 inhibitors have shown effectiveness in reducing 
postoperative pain.
We conducted a phase 2b, double-blind, randomized, placebo-
controlled trial to evaluate LTG-001, a selective Nav1.8 inhibitor, in 
patients with moderate-to-severe pain after abdominoplasty. 
Patients were randomly assigned in a 1:1:1:1 ratio to receive a 300-
mg loading dose of LTG-001, followed by 150 mg every 12 hours 
(low-dose group); a 450-mg loading dose of LTG-001, followed by 
300 mg every 12 hours (high-dose group); hydrocodone bitartrate–
acetaminophen (5 mg of hydrocodone bitartrate and 325 mg of 
acetaminophen) every 6 hours; or placebo every 6 hours. All doses 
were administered orally over a 48-hour period. The primary end 
point was the time-weighted sum of the pain-intensity difference 
(SPID) over the 48-hour treatment period (SPID48), based on scores 
on the Numeric Pain Rating Scale (range, 0 to 10, with higher values 
indicating more severe pain; higher SPID48 values indicate greater 
pain reduction). Secondary end points included the amount of 
opioid rescue medication consumed in morphine milligram 
equivalents (MME) and no receipt of opioid rescue medication.



Nav1.8 is a voltage-gated sodium channel expressed in the peripheral nervous system (preferen&ally 
in nociceptors and dorsal-root ganglia). It has a cri&cal role in pain signaling through the 
transmission of pain signals in peripheral sensory neurons, which makes it an afrac&ve target for 
the management of acute and chronic pain with lifle to no risk of addic&on.
Suzetrigine showed a rela&vely modest treatment effect for acute pain as compared with placebo in 
clinical trials. These findings suggest that modula&ng just one mechanism of pain transmission (i.e., 
sodium-channel modula&on) may be unlikely to lead to large effects on pain. Furthermore, given 
the failure of a more-potent suzetrigine follow-on Nav1.8 inhibitor (VX-993) to provide higher levels 
of pain relief than placebo in a recently completed trial involving pa&ents who had undergone 
bunionectomy, it has been suggested that Nav1.8 inhibitors may have hit an efficacy ceiling for acute 
pain.
LTG-001 is an oral, nonopioid, potent, selec&ve Nav1.8 inhibitor designed to deliver opioid-level 
analgesia. To date, molecules in the NaV1.8 inhibitor class have been characterized primarily by in 
vitro assays of potency for blocking the NaV1.8 channel. However, inhibi&on of the NaV1.8 channel 
in vitro (target inhibi&on) depends on both potency and the degree of penetra&on into the target 
&ssue. LTG-001 led to high levels of NaV1.8 target inhibi&on owing to both its potency and a high 
degree of penetra&on into the peripheral nerve (the site of ac&on). Evalua&on of LTG-001 in an 
experimental model of pain in humans (the cold pressor test) confirmed a pharmacodynamic dose 
response. The primary objec&ve of the LTG-001-010 trial was to evaluate the efficacy and safety of 
low and high doses of LTG-001 in trea&ng acute pain ajer abdominoplasty.



Patients
Patients 18 to 65 years of age who were scheduled to undergo elective abdominoplasty were enrolled at four sites 
in the United States. After surgery, patients were eligible for the trial if they had undergone a lower 
abdominoplasty with rectus plication without other collateral procedures and if, within 4 hours after surgery, they 
reported moderate or severe pain at rest on the verbal categorical rating scale (VRS, a four-level scale ranging from 
no pain to severe pain) and a pain score of at least 5 on the Numeric Pain Rating Scale (NPRS, an 11-point scale 
ranging from 0 [no pain] to 10 [worst pain imaginable]). Patients with current or long-term opioid use or a history 
of chronic pain conditions, depression, anxiety, or other psychiatric disorders that had not been clinically stable for 
at least 90 days before surgery were not eligible for the trial. 



End Points
The primary end point was the time-weighted sum of the pain-intensity difference 
(SPID), based on NPRS scores, over the course of 48 hours (SPID48). In brief, the SPID48 
is a time-weighted average of the difference in pain intensity from baseline at each time 
point at which pain is assessed. Higher values indicate greater pain reduction from 
baseline; however, a minimum clinically important difference in acute pain has not been 
established.
Secondary efficacy end points, hierarchically gated in the following order, were the 
amount of opioid rescue medication consumed in morphine milligram equivalents 
(MME), no receipt of opioid rescue treatment, the time to a reduction in the NPRS score 
of at least 2 points (which represents clinically meaningful pain relief), the time to a 
reduction in the NPRS score of at least 1 point, nausea or vomiting during the treatment 
period, the pain-intensity difference at 60 minutes, the SPID over the course of the first 
24 hours of the treatment period (SPID24), and a favorable patient global assessment of 
the trial product (LTG-001, hydrocodone bitartrate–acetaminophen, or placebo) for pain 
control. Patient global assessments used a five-level scale (poor, fair, good, very good, 
or excellent). An assessment of good, very good, or excellent was considered to be 
favorable. The hierarchical structure to adjust for multiplicity for end-point 
comparisons. 



Outcomes

Adverse events







Das Komplementsystem spielt eine zentrale Rolle bei der 
Entstehung und dem Fortschreiten der IgA-Nephropathie 
(IgAN). Während die Erkrankung durch die Ablagerung von 
Immunkomplexen in den Nierenkörperchen (Glomeruli) 
ausgelöst wird, ist es vor allem die nachfolgende AkTvierung 
des Komplementsystems, die die chronische Entzündung und 
letztlich den Gewebeschaden vorantreibt.

Die IgA-Nephropathie läuft klassischerweise in vier 
Schritten ab:

1.Der Körper bildet vermehrt eine veränderte Form von 
Immunglobulin A1 (galaktosedefizientes IgA1 oder Gd-
IgA1).

2.Das Immunsystem bildet Autoantikörper gegen dieses 
fehlerhafte IgA1.

3.Gd-IgA1 und die Antikörper binden aneinander und 
formen Immunkomplexe im Blut.

4.Diese Komplexe lagern sich im Mesangium (dem 
Bindegewebe der Nierenfilter) ab.

Factor B works here



Iptacopan ist ein oral verfügbarer, proximaler 
Komplemen&nhibitor, der spezifisch an den Faktor B 
des Komplementsystems bindet. Es wird vor allem 
zur Behandlung der paroxysmalen nächtlichen 
Hämoglobinurie (PNH) eingesetzt. 

Anwendungsgebiet und Wirkung

Indika@on: Behandlung von erwachsenen Pa&enten 
mit paroxysmaler nächtlicher Hämoglobinurie 
(PNH) und hämoly&scher Anämie.

Wirkmechanismus: Hemmung des Faktors B im 
alterna&ven Komplementweg zur Verhinderung der 
C3-Ak&vierung und der Blutkörperchenzerstörung 
(Hämolyse).

Darreichungsform: Als orale Monotherapie 
(Kapseln) eingenommen.

Faktor B bindet an das Protein C3b und wird danach vom Enzym 
Faktor D in die Fragmente Ba und Bb gespalten. Das Fragment Bb 
bildet zusammen mit C3b eine Konvertase, die für die Abwehr von 
Bakterien entscheidend ist



Overactivation of the alternative complement pathway 
contributes to IgA nephropathy and glomerular inflammation. In 
the 9-month interim analysis of this phase 3 trial, iptacopan, a 
complement factor B inhibitor, led to a significant reduction of 
38.3% in the 24-hour urinary protein-to-creatinine ratio as 
compared with placebo and had an acceptable safety profile.
In this phase 3 trial, we enrolled adults who had IgA nephropathy, 
an estimated glomerular filtration rate (eGFR) of at least 30 ml per 
minute per 1.73 m2 of body-surface area, and a 24-hour urinary 
protein-to-creatinine ratio of 1 or higher (with protein and 
creatinine both measured in grams) despite supportive care. 
Patients were randomly assigned, in a 1:1 ratio, to receive oral 
iptacopan (200 mg) or placebo twice daily. The primary end point 
for the final analysis was the annualized total eGFR slope as 
estimated over a 24-month period. Secondary end points included 
a composite kidney-failure end point (i.e., a sustained decline in 
eGFR of ≥30%, a sustained eGFR of <15 ml per minute per 1.73 
m2, the initiation of maintenance dialysis, receipt of kidney 
transplant, or death from kidney failure), assessed in a time-to-
event analysis. Safety was also assessed.



Iptacopan is an oral, highly potent complement inhibitor that targets complement factor 
B of the alterna&ve pathway. Inhibi&on of factor B blocks alterna&ve pathway–mediated 
C3 cleavage and ac&va&on of the amplifica&on loop, which subsequently prevents 
downstream genera&on of the membrane afack complex. Iptacopan has improved 
clinical outcomes in C3 glomerulopathy and paroxysmal nocturnal hemoglobinuria, 
diseases that are characteris&cally associated with dysregulated alterna&ve pathway 
ac&va&on.
Results from a phase 2 trial and the month 9 interim analysis of the present phase 3 trial 
indicated that iptacopan was effec&ve in pa&ents with IgA nephropathy who were at high 
risk for rapid disease progression. The interim analysis of the present trial showed that 
iptacopan therapy led to a significant reduc&on of 38.3% (95% confidence interval [CI], 
26.0 to 48.6) in the 24-hour urinary protein-to-crea&nine ra&o as compared with placebo 
(P<0.001), with an acceptable safety profile. On the basis of these results, iptacopan 
received accelerated approval from the Food and Drug Administra&on for the treatment 
of primary IgA nephropathy. Here, we report the final 24-month results of this phase 3 
trial, APPLAUSE-IgAN (A Mul&-Center, Randomized, Double-Blind, Placebo-Controlled, 
Parallel Group, Phase III Study to Evaluate the Efficacy and Safety of LNP023 in Primary IgA 
Nephropathy Pa&ents).



Pa@ents
Eligible pa&ents were 18 years of age or older and had biopsy-confirmed IgA nephropathy, an eGFR of 
at least 30 ml per minute per 1.73 m2, and a 24-hour urinary protein-to-crea&nine ra&o of 1 or higher, 
despite a maximum and stable dose of an angiotensin-conver&ng–enzyme inhibitor or angiotensin II–
receptor blocker for at least 90 days before the receipt of iptacopan or placebo, with or without the 
use of sodium–glucose cotransporter 2 (SGLT2) inhibitors. If the eGFR was at least 45 ml per minute per 
1.73 m2, a qualifying biopsy had to have been performed within 5 years before screening; if the eGFR 
was 30 to less than 45 ml per minute per 1.73 m2, the biopsy had to have been performed within 2 
years before screening and had to have shown less than 50% tubulointers&&al fibrosis. Vaccina&on 
against Neisseria meningi+dis and Streptococcus pneumoniae was required, and Haemophilus 
influenzae type B vaccina&on was recommended according to local availability and regula&ons. 
Trial Assessments and Analyses
The primary end point for the final analysis was the annualized total eGFR slope es&mated over a 
period of 24 months. Secondary end points were a 24-hour urinary protein-to-crea&nine ra&o of less 
than 1 at 9 months without the receipt of alterna&ve or rescue medica&on or kidney-replacement 
therapy; a composite kidney-failure end point (defined as a sustained decline in the eGFR of ≥30% from 
baseline for ≥4 weeks, a sustained eGFR of <15 ml per minute per 1.73 m2 for ≥4 weeks, ini&a&on of 
maintenance dialysis. 



Outcomes 



Adversity 







„Plättchenfaktor 4“ (kurz PF4) ist ein Protein, das von Blutplättchen (Thrombozyten) 
freigesetzt wird. Es spielt die zentrale Rolle bei der gefährlichen Heparin-induzierten 
Thrombozytopenie (HIT) sowie der sogenannten VITT (Impfstoff-induzierte 
Immunthrombozytopenie und Thrombose). 

Die "4" in Plättchenfaktor 4 bezeichnet keine medizinische Stufe (wie z.B. bei Fatigue-
Graden). Vielmehr verweist die Zahl auf den Namen des Proteins selbst: Es handelt sich 
um ein kleines Protein (ein Chemokin) mit der offiziellen Bezeichnung CXCL4, das von 
den Blutplättchen ausgeschüttet wird, um Immunzellen zu aktivieren. 

Im medizinischen Kontext meint man mit PF4 meist das Risiko von immunvermittelten 
Thrombosen: 

Heparin-induzierte Thrombozytopenie (HIT II): Bei manchen Patienten bilden sich 
Antikörper, die den Plättchenfaktor 4 zusammen mit Heparin angreifen. Dies führt 
paradoxerweise zu einer schnellen Aktivierung der Blutplättchen und schweren, 
lebensbedrohlichen Gefäßverschlüssen. 

4 T-Score: Wenn der Verdacht auf eine solche Autoimmunreaktion besteht, nutzen Ärzte 
das klinische Bewertungssystem der „4 T`s“ (Thrombozytopenie, Timing, Thrombosis, 
Absence of other explanations), um die Wahrscheinlichkeit für das Vorliegen einer HIT 
abzuschätzen. Bei einem Wert von unter 4 Punkten gilt eine HIT als sehr 
unwahrscheinlich



Summary
Platelet-ac&va&ng an&bodies against platelet factor 4 (PF4) cause highly prothrombo&c 
disorders with reduced platelet counts. In heparin-induced thrombocytopenia (HIT), these 
an&bodies bind PF4–heparin complexes, causing heparin-dependent platelet ac&va&on. Less 
common autoimmune and spontaneous HIT variants that are triggered by heparin and 
nonpharmacologic polyanions, respec&vely, have atypical clinical features and an&bodies with 
addi&onal heparin-independent platelet-ac&va&ng proper&es. Vaccine-induced immune 
thrombocytopenia and thrombosis (VITT) an&bodies directly target PF4. Ini&ally, VITT was 
linked to adenoviral vector–based coronavirus disease 2019 vaccines, but in rare cases, an 
immune thrombocytopenia and thrombosis disorder that is clinically nearly iden&cal to VITT 
can be caused by infec&on resul&ng from natural exposure to viruses, especially adenovirus. In 
persons with the IGLV3-21*02/*03 gene, an&–adenovirus protein VII an&body specificity shijs 
to PF4 by way of a specific soma&c hypermuta&on (K31E) that creates VITT an&bodies. In VITT-
like monoclonal gammopathy of thrombo&c significance, monoclonal an&-PF4 an&bodies cause 
chronic prothrombo&c condi&ons. Accurate diagnosis relies on dis&nct assays for HIT and VITT 
an&bodies. Beyond an&coagula&on, inhibi&on of FcγIIa receptor–mediated platelet ac&va&on 
may be needed for an&-PF4 disorders with heparin-independent reac&vity (e.g., high-dose 
immune globulin in acute disease manifesta&ons and Bruton’s tyrosine kinase inhibitors in 
chronic manifesta&ons).







HIT Immunopathogenesis and the Iceberg Model.
The pathogenesis of HIT involves both innate and adaptive immunity as well as hemostasis. Initially, PF4 
and polyanions (e.g., heparin) form complexes. Natural IgM antibodies then bind to these complexes, 
followed by complement C3. This process opsonizes bacteria for recognition by immune cells; however, in 
HIT, this process facilitates the interaction of PF4–heparin complexes with B cells through the 
complement receptor CD21. Specifically, marginal-zone B cells expressing receptors for PF4–heparin 
complexes become activated. Resulting B-cell activation leads to the production of platelet-activating HIT 
IgG by plasma cells (not shown). The HIT IgG forms multimolecular immune complexes with PF4–heparin, 
which then signal through the FcγIIa receptors, strongly activating platelets and forming procoagulant 
platelet-derived microparticles. Cellular myeloproliferative leukemia protein (c-Mpl, the product of a 
proto-oncogene that acts as a cellular receptor for thrombopoietin) and platelet glycoprotein VI are also 
involved in binding of PF4–heparin–IgG immune complexes to platelet surfaces (not shown). Formation of 
PF4–heparin–IgG immune complexes also activates monocytes and neutrophils through their Fcγ 
receptors, stimulating tissue-factor production and the release of neutrophil extracellular traps (NETosis), 
respectively. Activated endothelial cells further amplify coagulation through tissue-factor expression and 
the release of von Willebrand factor. Resulting pancellular activation creates self-enhancing feedback 
loops that result in uncontrolled thrombin generation and thrombosis. Notably, most anti–PF4–heparin 
antibodies do not produce cellular activation; the iceberg model refers to the concept that only a 
minority of antibodies of the IgG class are able to activate platelets and thereby cause HIT (the tip of the 
iceberg). Many patients who are exposed to heparin generate non–platelet-activating — and 
nonpathogenic — antibodies of any one or more of the three major immunoglobulin classes, and in the 
following descending order of frequency: IgG, IgA, and IgM. Another characteristic feature of anti–PF4–
heparin antibody formation is that when two or three different immunoglobulin classes are formed, they 
develop at approximately the same time (median, 4–5 days after receipt of heparin or another 
polyanion), and without IgM class precedence. High-affinity anti–PF4–heparin IgG antibodies result from 
B-cell gene rearrangements induced by the highly mutagenic cytidine deaminase. Resulting B cells with 
higher affinity are selected to survive and to secrete high-affinity anti–PF4–polyanion IgG. The reason 
that these B cells are short-lived, with antibody titers rapidly declining after acute HIT, is currently 
unknown. In the atypical HIT variants, autoimmune HIT and spontaneous HIT, the affinity-maturated B-
cell clones produce high-affinity anti-PF4 IgG antibodies that bind to PF4 even in the absence of heparin.



VITT Immunopathogenesis.
VITT is a misdirected immune response. Our current 
understanding is that the initiating trigger is the adenovirus core 
protein VII (pVII). Amino acid sequence 94–111 of pVII shares 
substantial structural homology with amino acid sequence 56–
70 of PF4 (despite differences in sequence). The rapid 
appearance of high-titer IgG antibodies as early as day 5 
suggests that VITT represents a secondary immune response 
after earlier primary immunization against pVII. Subsequent 
exposure to adenovirus — either through vaccination 
(adenoviral-vector vaccine) or natural infection — boosts anti-
pVII B cells, inducing somatic hypermutation. In persons who 
carry the genetic haplotype for the IgG light-chain (IGLV3) 21*02 
or *03, a rare somatic hypermutation at position 31 of the light 
chain can occur, substituting the positively charged germline 
amino acid lysine (K) with the negatively charged glutamic acid 
(E) — that is, a K31E mutation. This process generates a strongly 
negatively charged antibody (VITT antibody) that cross-reacts 
with PF4, neutralizing its charge and enabling the formation of 
PF4–VITT–IgG immune complexes. These complexes activate 
platelets, monocytes, and neutrophils by means of Fcγ receptor–
dependent mechanisms, ultimately leading to VITT. Rarely, 
nonadenoviral antigens trigger acute VITT-mimicking disorders 
through distinct pathways; there have been single reports to 
date describing acute VITT-like disorder after cytomegalovirus 
(CMV) infection, respiratory syncytial virus (RSV) infection, or 
human papilloma virus (HPV) vaccination. The underlying 
mechanisms probably differ from those in adenovirus-induced 
VITT: where assessed, the IGLV3 haplotype was different.



Spectrum of An<-PF4 Disorders.
Platelet-acdvadng and-PF4 disorders share the following clinical features: thrombocytopenia, high frequency of thrombosis, 
and hypercoagulability, with elevated d-dimer levels and fibrinogen levels that are low to low-normal (Panel A); moreover, 
the key pathological finding is that platelet-acdvadng and-PF4 andbodies are detectable in padent serum or plasma, usually 
by both PF4-dependent immunoassay and by platelet-acdvadon assay (and-PF4 andbody assays). And-PF4 disorders are 
categorized as acute, usually developing between 5 and 10 days post-trigger (although clinical symptoms may not be 
evident undl up to approximately 30 days postexposure, especially in outpadents) (Panel B), or chronic (Panel C). The most 
common acute and-PF4 disorder is HIT, which typically occurs afer unfracdonated heparin administradon in the context of 
surgical procedures. Andbody affinity maturadon can allow heparin-triggered andbodies to bind PF4 and acdvate platelets 
even without ongoing heparin exposure, with both heparin-dependent and heparin-independent platelet-acdvadng 
properdes (autoimmune HIT). Rarely, such andbodies can occur with nonpharmacologic triggers, such as following knee 
arthroplasty surgery or bacterial infecdon (spontaneous HIT); potendal triggers include DNA or RNA (released during knee 
arthroplasty) or bacterial surfaces. PF4–polyanion complexes acdvate the cognate B cells; when — through affinity 
maturadon — and-PF4 IgG andbodies with very high affinity to PF4 are generated, the padent presents clinically with 
spontaneous HIT. VITT is rarely triggered by adenovirus, either in adenoviral-vector vaccines or through natural adenovirus 
infecdon. VITT-like disorders may also be acutely triggered by other vaccines, such as the HPV vaccine, or by viral infecdons 
like CMV or RSV infecdon. Chronic and-PF4 disorders feature VITT-like or HIT-like andbodies and have been reported in a 
subgroup of padents with monoclonal gammopathy of thrombodc significance (MGTS) such as VITT-like MGTS, a disorder 
that can occur even in young padents. In women with chronic VITT-like MGTS, fetomaternal complicadons can occur (e.g., 
recurrent miscarriages, neonatal thrombocytopenia, and thrombosis). Chronic and-PF4 disorder of apparent autoimmune 
origin (without detectable MGTS) has also been reported. As the number of padents idendfied remains limited, it is possible 
that some padents with chronic and-PF4 disorders might have reacdvity profiles more in keeping with HIT or autoimmune-
HIT andbodies than with VITT or VITT-like andbodies; some andbodies are reacdve only in platelet-acdvadon assays. 
Therefore, an assay detecdng and–PF4–heparin andbodies and an assay detecdng and-PF4 andbodies should be performed 
if a chronic and-PF4 disorder is suspected. Reacdvity profiles of various and-PF4 disorders are shown for the following 
assays (Panel D): PF4–polyanion enzyme-linked immunosorbent assays (ELISAs, solid-phase and fluid-phase), rapid PF4-
dependent immunoassays (chemiluminescence, latex immunoturbidimetric, and lateral flow), and platelet acdvadon assays 
using washed platelets (serotonin-release assay [SRA], PF4-enhanced SRA, heparin-induced platelet-acdvadon assay [HIPA], 
and PF4-induced acdvadon assay [PIPA]). An asterisk indicates a heparin-independent platelet-acdvadon profile, and a plus–
minus sign indicates that the reacdon is negadve in more than 20% of serum specimens from padents with HIT or VITT.



Padents with heparin-induced thrombocytopenia (HIT) or vaccine-
induced immune thrombodc thrombocytopenia (VITT) must be 
treated immediately using non-heparin, HIT-safe andcoagulants, 
specifically non-heparin parenteral direct thrombin inhibitors, 
fondaparinux, or direct oral an<coagulants (DOACs), while completely 
avoiding all forms of heparin and avoiding vitamin K antagonists or 
platelet transfusions



Diagnos=c and Treatment Implica=ons
The spectrum of anT-PF4 disorders and representaTve diagnosTc assays are summarized. The 
combinaTon of thrombocytopenia and thrombosis may prompt consideraTon of an anT-PF4 
disorder, especially in an appropriate clinical context (e.g., recent or concurrent heparin 
treatment, bacterial or viral infecTon, or knee-replacement surgery). Clinicians need to be 
aware of the locally available screening tests for anT-PF4 anTbodies, in light of the differences 
in test sensiTvity for HIT and VITT anTbodies.
Apart from classic HIT, which features predominantly heparin-dependent platelet-acTvaTng 
anTbodies, the other enTTes feature predominant or exclusive heparin-independent platelet-
acTvaTng properTes. Many cases of such heparin-independent anT-PF4 disorders warrant a 
treatment approach that inhibits Fc-receptor–dependent platelet acTvaTon in addiTon to a 
nonheparin anTcoagulant (e.g., high-dose IVIG or ibruTnib). Several diagnosTc and treatment 
implicaTons arising from the pathophysiological concepts discussed here are summarized.
Treatment of chronic anT-PF4 disorders is challenging, because anTcoagulaTon alone is 
insufficient. EradicaTon of the paraprotein producing B-cell clone and inhibiTon of the FcγRIIa 
signaling pathway by a Bruton’s tyrosine-kinase inhibitor (e.g., ibruTnib or pirtobruTnib) are 
raTonal treatment approaches. 





Seventeen years before the current presentation, the patient noticed a painful 
bump inside the right naris. Associated scabbing was present. The patient 
removed a scab from the lesion multiple times each week, and there was 
intermittent bleeding from the lesion. She used an unknown nasal spray daily, 
with no decrease in symptoms.
Ten years before the current presentation, the patient was evaluated at an 
otolaryngology clinic affiliated with another hospital. Examination reportedly 
revealed severe irritation of the right inferior turbinate, along with crusting 
that was thought to be related to the long-term use of nasal spray. She was 
instructed to avoid nasal sprays and nose blowing. An examination 1 month 
later reportedly showed a decrease in the turbinate irritation, and treatment 
with mupirocin ointment was started, with plans to evaluate 1 month later for 
resolution. However, the patient did not return to the clinic for additional 
evaluation.



Three weeks before the current presentation, the patient was evaluated in the 
otolaryngology clinic. She reported that she had stopped using the nasal spray 10 
years earlier. She had no history of fever, chills, weight loss, joint pain, rash, diarrhea, 
abdominal pain, hemoptysis, cough, dyspnea, or chest pain. She noted that she did 
not pluck her nasal hairs or insert her fingers into her nose, aside from removing 
crusts from the nasal lesion. Her medical history included childhood asthma, varicose 
veins in the legs, and nephrolithiasis. She had moved to Massachusetts from Honduras 
15 years earlier. As a child in Honduras, she had had a nonhealing skin lesion that 
eventually resolved after treatment with what the patient described as “hot metal.” 
Her last contact with the medical system before the evaluation by her primary care 
physician had been 5 years earlier, for the birth of her second child. The patient took 
no medications and had no known drug allergies. She was married and lived with her 
husband and two small children in Massachusetts. She did not use alcohol, tobacco, or 
illicit drugs, including intranasal drugs. Her mother had had a similar recurrent lesion 
in her nose, for which she had received prescribed medications in Honduras, with 
improvement in the lesion.



On examinaTon, the temporal temperature was 36.6°C, the blood pressure 114/67 mm 
Hg, the heart rate 65 beats per minute, the respiratory rate 16 breaths per minute, and 
the oxygen saturaTon 100% while the paTent was breathing ambient air. She appeared 
well. Anterior rhinoscopy showed an area of debris and ulceraTon of the anterior 
inferior turbinate of the right nasal cavity; the turbinate was touching the septum. In 
the leU nasal cavity, the mucous membranes were moist, without polyps, purulent 
discharge, or bleeding. The septum was deviated to the right. The buccal mucosa, 
tongue, and soU palate were normal, as were the oropharynx and tonsils. A well-
healed scar that measured 4 cm in diameter was noted on the leU arm. The remainder 
of the examinaTon was normal. Treatment with intranasal mupirocin was started, and 
the paTent was referred to the rhinology clinic affiliated with this hospital.
At the current presentaTon, 3 weeks later, the paTent was evaluated in the rhinology 
clinic. She reported that aUer starTng treatment with mupirocin ointment, the crusTng 
had abated and no addiTonal episodes of epistaxis had occurred. Nasal endoscopy 
showed copious crusTng in the right naris that was débrided with no bleeding; the 
underlying mucosa of the inferior turbinate and septum was erythematous with mild 
edema, but no discrete mass lesion or ulceraTon was seen. Treatment with mupirocin 
was conTnued.



Cancer
The most common sinonasal cancer is squamous-cell carcinoma, which may be 
associated with human papillomavirus (HPV) and can arise from a preexisting 
inverted papilloma. Other notable but less common cancers include 
adenocarcinoma, sinonasal melanoma, olfactory neuroblastoma, lymphoma, 
adenoid cystic carcinoma, sinonasal undifferentiated carcinoma, and metastatic 
disease.



Granulomatosis with Polyangiitis
Granulomatosis with polyangiitis (GPA) is an antineutrophil cytoplasmic antibody (ANCA)–
associated necrotizing granulomatous vasculitis that often involves the sinonasal tract. 
Common manifestations include nasal crusting, epistaxis, and facial pain. Although systemic 
involvement of the upper airway, lungs, and kidneys may occur, isolated sinonasal disease is 
not uncommon. Septal perforation and sinus involvement may develop over time when GPA 
is untreated; however, early disease may manifest solely with nasal crusting and ulceration. 
Initial evaluation includes assessment of inflammatory markers (erythrocyte sedimentation 
rate, C-reactive protein level) and ANCA testing, despite the fact that results may be negative 
in patients with localized disease.
IgG4-Related Disease
IgG4-related disease is a fibroinflammatory condition that is typically characterized by mass-
forming lesions. It may involve multiple organ systems, including the pancreas, 
retroperitoneum, and lacrimal and salivary glands. Isolated sinonasal involvement is 
uncommon but can manifest with nasal congestion, crusting, and epistaxis.



Infec=on
The prolonged Tme course of this paTent’s condiTon suggests a chronic rather than an acute 
infecTon. However, one criTcal condiTon to rule out is invasive fungal disease, which is 
typically caused by molds in the order mucorales. Acute invasive fungal sinusiTs is a severe, 
life-threatening infecTon that is most commonly seen in paTents with poorly controlled 
diabetes mellitus (especially in the context of diabeTc ketoacidosis), immunocompromise, or 
long-term glucocorTcoid use. PaTents usually present with fever and facial pain and pressure; 
symptoms may rapidly progress to cranial neuropathies and orbital complicaTons, including 
vision loss, ophthalmoplegia, and proptosis. Early recogniTon, prompt biopsy, and treatment 
with surgical débridement and systemic anTfungal therapy are essenTal in paTents with 
invasive fungal disease, given that this condiTon is associated with high morbidity and 
mortality.
Leprosy, an infecTon caused by Mycobacterium leprae, oUen involves the nasal cavity early in 
the disease course and can lead to crusTng, ulceraTon, septal destrucTon, and saddle-nose 
deformity. Tuberculosis and syphilis may also have sinonasal manifestaTons. Leishmaniasis, a 
disease caused by the protozoan parasite leishmania, is transmiYed through the bite of 
infected sand flies and can occur in visceral, cutaneous, or mucosal forms. Mucosal 
leishmaniasis may involve the nasal cavity and lead to inflammaTon, crusTng, and epistaxis.



Nasal-Biopsy Specimen.
Hematoxylin and eosin staining of a nasal-biopsy specimen obtained from the septum at low magnificaTon 
(Panel A) shows prominent surface squamous metaplasia with deep keraTnizaTon (arrows), a finding suggesTve 
of a prominent inflammatory process. At higher magnificaTon, hematoxylin and eosin staining shows poorly 
formed granulomas (Panels B and C, arrows) and entrapped nasal glands (Panel C, asterisk). Giemsa staining 
(Panel D), which was performed to assess for intrahisTocyTc amasTgotes of leishmania, is negaTve.



Pathogenesis, Clinical Presenta<on, and Treatment of Mucosal Leishmaniasis Caused 
by Leishmania braziliensis Infec<on.
Leishmania braziliensis is transmiled by phlebotomine sand flies in parts of Ladn 
America, pardcularly Bolivia, Brazil, and Peru. During a blood meal, promasdgotes are 
inoculated into the skin, where they are internalized by macrophages and other 
phagocydc cells and transformed into intracellular amasdgotes that replicate and 
spread locally and to distant dssues. Sand flies acquire the infecdon by feeding on 
infected hosts. Despite apparent clinical resoludon, viable amasdgotes may persist for 
years, pardcularly in the nasopharyngeal dssue, which is a site of tropism for L. 
braziliensis. In less than 10% of cases, cutaneous infecdon leads to mucosal 
leishmaniasis, either concurrently or years afer the inidal infecdon, a process driven by 
an exaggerated cell-mediated immune response. This results in granulomatous 
inflammadon and progressive dssue destrucdon, most commonly affecdng the nasal 
mucosa, with less frequent involvement of the oropharyngeal and laryngeal mucosa. 
Padents may present with nasal congesdon, obstrucdon, epistaxis, or septal perforadon; 
involvement of the oropharynx or larynx may also manifest as painful oral ulcers, 
dysphonia, or cough. A substandal propordon of padents with mucosal disease have 
evidence of previous cutaneous lesions. Diagnosis relies on microscopic examinadon, 
culture, or polymerase-chain-reacdon tesdng of affected dssue. Although localized 
cutaneous leishmaniasis caused by other species may somedmes be managed with local 
therapies or observadon, infecdon with species that confer a risk of mucosal disease, 
such as L. braziliensis, warrants systemic therapy to eradicate the parasite and prevent 
subsequent mucosal disease. Mucosal leishmaniasis warrants systemic treatment, most 
commonly liposomal amphotericin B, with oral miltefosine, amphotericin B 
deoxycholate, pentavalent andmonial agents (with or without pentoxifylline), or 
pentamidine isethionate as alternadve treatments.



Additional Diagnostic Testing
After suspicion for possible leishmaniasis arose, formalin-fixed, paraffin-embedded tissue 
from the biopsy specimen was sent for molecular testing. A nucleic acid amplification test 
(mini-exon DNA detection, University of Washington, Seattle) confirmed the presence of L. 
(Viannia) braziliensis. In retrospect, it is notable that subsequent Giemsa staining of the 
biopsy specimen did not show amastigotes, which are nonmotile bodies of developing 
organisms that may be seen in the cytoplasm of histiocytes; their absence is indicative of low-
volume disease.
Molecular Pathological Diagnosis
Mucosal leishmaniasis due to Leishmania braziliensis.

The patient received intravenous liposomal amphotericin B, as well as premedication with 
intravenous fluids, acetaminophen, and diphenhydramine. During the first infusion, she had 
flushing and transient dyspnea, which resolved with additional diphenhydramine, temporary 
interruption of the infusion, and resumption at a slower rate. Her treatment course was 
complicated by mild acute kidney injury, hypomagnesemia, and nausea; these conditions 
abated with fluid and electrolyte repletion and antiemetic agents.



Amastigotes in bone marrow

AmasTgotes in Tssue

Sir William Boog Leishman (* 6. November 1865 in Glasgow; 
† 2. Juni 1926 ebenda) war ein schottischer Militärarzt, 
Tropenarzt und Pathologe. Er entdeckte um 1900 den Erreger 
des Kala-Azar-Fiebers.
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Temocillin ist ein stabiles β-Lactamase-resistentes 
Penicillin-AnKbioKkum, das gezielt gegen 
gramnegaTve Bakterien wirkt. Es zeichnet sich 
durch eine hohe Stabilität gegen β-Lactamasen 
aus. Aufgrund seiner schmalen Bandbreite ist es 
besonders wertvoll bei der Bekämpfung 
mulTresistenter gramnegaTver Erreger. Zu den 
typischen IndikaTonen zählen:

Komplizierte HarnwegsinfekTonen (wie 
Nierenbeckenentzündung)

InfekTonen der unteren Atemwege

Bakteriämie (Blutvergipung)

Carbapeneme sind hochwirksame ReserveanKbioKka aus der 
Gruppe der Beta-Lactam-AnKbioKka, die aufgrund ihres 
extrem breiten Wirkspektrums vor allem bei schweren, 
lebensbedrohlichen InfekKonen und mulKresistenten Keimen 
eingesetzt werden. Sie kommen in der Regel dann zum Zug, 
wenn andere AnTbioTka versagen

•Meropenem: Häufig genutzt bei Sepsis, Lungenentzündungen 
und Hirnhautentzündungen.

•Imipenem: Wird immer mit Cilasta.n kombiniert, um den 
Abbau in der Niere zu verhindern.

•Ertapenem: Besitzt ein etwas schmaleres Spektrum, hat dafür 
aber eine längere Halbwertszeit.

•Doripenem: Besonders akTv gegen hartnäckige 
Krankenhauskeime wie Pseudomonas. 
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Managing patients with atrial fibrillation (AF) who undergo 
percutaneous coronary intervention (PCI) requires balancing 
clot prevention and bleeding risks through a phased approach: 
short-term triple therapy (an oral anticoagulant plus dual 
antiplatelet therapy) for up to one week, followed by double 
therapy (an anticoagulant plus a single antiplatelet like 
clopidogrel) up to 12 months, and then anticoagulant 
monotherapy. 

Phased Treatment Plan

Peri-PCI (Up to 1 Week): Short course of triple therapy 
consisting of an oral anticoagulant (preferably a DOAC like 
apixaban or rivaroxaban) combined with dual antiplatelet 
therapy (aspirin plus clopidogrel). 

Maintenance Phase (1 Month to 12 Months): Double therapy 
consisting of the oral anticoagulant plus a single antiplatelet 
agent (clopidogrel 75 mg daily preferred). 

Long-Term Phase (After 12 Months): Discontinuation of 
antiplatelet therapy; continuation of oral anticoagulant 
monotherapy for stroke prevention in AF, provided ischemic 
risk is stable.



Platelet inhibition in 
AF patients 
undergoing PCI

Is 1 month enough?













Die chronische lympha/sche Leukämie (CLL) ist 
eine langsame Blutkrebserkrankung, die vor allem 
ältere Menschen betri9 und durch die 
unkontrollierte Vermehrung weißer Blutzellen im 
Knochenmark und Blut gekennzeichnet ist. OA ist 
zu Beginn keine soforCge Behandlung nöCg, 
sondern nur eine engmaschige Überwachung. 

Verlauf und Behandlung

Warten und Beobachten: Im frühen Stadium wird meist 
abgewartet, da die Krankheit oft über Jahre hinweg langsam 
verläuft und keine Beschwerden verursacht.

Therapiebeginn: Erst bei starker Vergrößerung von 
Organen, Abfall der Blutwerte oder Beschwerden wird 
gezielt behandelt. 

Moderne Therapien: Zielgerichtete Medikamente und 
schonende Wirkstoffe können die Krankheit sehr gut 
kontrollieren und eine hohe Lebensqualität sichern



Anwendungsgebiete (Indikationen)
Der Arzneistoff wird bei Erwachsenen in folgenden 
Bereichen eingesetzt: 
Chronisch lymphatische Leukämie (CLL): Entweder als 
Monotherapie bei bestimmten genetischen Mutationen 
(wie 17p-Deletion oder TP53-Mutation) oder in 
Kombination mit Antikörpern wie Obinutuzumab oder 
Rituximab.
Akute myeloische Leukämie (AML): In Kombination mit 
einer demethylierenden Substanz (Azacitidin oder 
Decitabin) oder niedrig dosiertem Cytarabin für 
Patienten, die nicht für eine intensive Chemotherapie 
geeignet sind.
Wirkungsweise
Krebszellen nutzen das Protein BCL-2, um den 
programmierten Zelltod (Apoptose) zu blockieren und 
dadurch unsterblich zu werden. Venetoclax bindet 
hochspezifisch an BCL-2, hebt diesen Block auf und zwingt 
die Leukämiezellen dazu, abzusterben

Venetoclax ist ein oral wirksamer, zielgerichteter 
Krebswirkstoff zur Behandlung von besTmmten Formen von 
Blutkrebs. Er blockiert gezielt das BCL-2-Protein, welches 
Krebszellen am Absterben hindert

BH-3 medicine typically refers to BH3 mime<cs, a class of targeted cancer 
drugs. They work by binding to and blocking an>-apopto>c (cell-survival) 
proteins like BCL-2, BCL-xL, and MCL-1. By neutralizing these proteins, BH3 
mime>cs force cancer cells to undergo programmed cell death (apoptosis)



Br + V + R
vs.
V + R alone















Die Leichtketten-AL-Amyloidose (kurz AL-Amyloidose) ist eine 
seltene, aber potenziell lebensbedrohliche 
Proteinfehlfaltungskrankheit. Sie entsteht durch veränderte 
Antikörperbestandteile (freie Leichtketten), die sich als 
unlösliche Ablagerungen (Amyloid) in Organen festsetzen.

Ursache und Entstehung

Auslöser ist eine Fehlfunktion bestimmter Knochenmarkzellen, 
meist der Plasmazellen. 

•Gesunder Zustand: Plasmazellen produzieren intakte 
Antikörper (Immunglobuline) zur Infektabwehr.

•Krankhafter Zustand: Ein genetisch veränderter Zellklon 
produziert unkontrolliert strukturell defekte Leichtketten (Typ 
Kappa oder Lambda). 

•Die Folge: Diese freien Leichtketten zirkulieren im Blut, 
verknäueln sich zu unlöslichen Fäden (Fibrillen) und lagern sich 
im Gewebe ab. Der Körper kann diese Ablagerungen kaum 
selbst abbauen



Transthyretin (TTR) ist ein wichtiges Transportprotein im 
Körper, das vor allem Schilddrüsenhormone und Vitamin A 
transportiert. Wenn dieses Eiweiß instabil wird und zerfällt, 
kann es verklumpen und sich in Organen ablagern. Dies führt 
zu schweren Krankheiten, die als Transthyretin-Amyloidosen 
(ATTR) bezeichnet werden. 

Funktionen und Eigenschaften

Bildung: Wird hauptsächlich in der Leber und im Gehirn (Plexus 
choroideus) hergestellt.

Aufbau: Besteht aus vier gleichen Teilen (einem Tetramer).

Früherer Name: Ist auch unter dem Begriff Präalbumin 
(Thyroxin-bindendes Präalbumin) bekannt.

TTR is made in liver. Life without TTR is no problem



Dara-CyBorD ist eine medizinische Kombinationstherapie, 
die vor allem zur Behandlung der systemischen 
Leichtketten-Amyloidose (AL-Amyloidose) und teilweise 
bei multiplem Myelom eingesetzt wird. Sie verbindet den 
Antikörper Daratumumab mit drei klassischen 
Chemotherapie- und Medikamentenwirkstoffen.

Bestandteile der Kombination

Dara: Daratumumab (ein zielgerichteter Antikörper, der 
die Krankheitszellen markiert ie CD38)

Cy: Cyclophosphamid (ein Chemotherapeutikum)

Bor: Bortezomib (ein Proteasom-Inhibitor)

D: Dexamethason (ein Kortisonpräparat zur 
Entzündungshemmung und Wachstumshemmung)



Amyloid-Fibrillen bestehen im Wesentlichen aus β-
Faltblättern (beta pleated sheets). Das Hauptmerkmal 
und die bestimmende Struktur aller Amyloid-Fasern ist die 
sogenannte Cross-β-Struktur (Kreuz-β-Struktur).







Complete 
remission





Smallpox was a major driver of population 
collapse in the Americas after European contact, 
yet the genetic identity of the causal strains 
remains unknown. Here, we report the first 
ancient smallpox genomes in the Americas, dating 
to approximately 1492–1631 common era (CE), 
recovered from two Inca-Colonial individuals in 
northern Chile. These genomes form a now-
extinct lineage that diverged around 1296 CE, after 
the splitting of early medieval European strains 
but before the emergence of modern variola 
lineages, providing direct molecular evidence for 
smallpox introduction through European 
colonization. We further identify a constant tempo 
of gene inactivation until the late 16th century, 
followed by a phase of constraint and a 
subsequent rebound in substitution rates, linking 
variola virus evolution to major shifts in human 
demography and epidemiology.



Genetic ancestry of human hosts and phylogenetic placement of the CAM9 VARV 
genomes. (A) Principal components analysis (PCA) of the CAM9_208 and CAM9_205 host genomes 
(yellow stars) projected onto present-day global populations, colored by continental groups: Africa 
(green), Europe (red), and the Americas (light blue). Present-day American individuals not included 
in the 1000 Genome dataset are outlined in black. (B) Maximum-likelihood phylogeny of ancient 
and modern variola virus (VARV) genomes, rooted with Orthopoxvirus taterapox (TATV) as an 
outgroup. Strains predating the 20th-century VARVs are color-coded as follows: early medieval 
Europe (blue), CAM9 (red), and 17th–18th century Europe (brown). All 20th-century genomes are 
grouped into two major clades (P-I and P-II including 62 and 9 genomes, respectively), each 
collapsed into a triangle. Node support values are based on 1000 bootstrap replicates. The 
geographic origins of pre– 20th century variola genomes are highlighted on the map.





Das Eigenbrauer Syndrom



Hefe wandelt Pyruvat (Brenztraubensäure) in einem 
zweistufigen Prozess, der als alkoholische Gärung 
bezeichnet wird, in Ethanol und Kohlenstoffdioxid um. 

Der Ablauf der Umwandlung

Schritt 1 (Abspaltung): Das Pyruvat verliert eine 
Carboxylgruppe als Kohlenstoffdioxid  (CO2). Es entsteht 
Acetaldehyd (Ethanal). Das Enzym dafür heißt Pyruvat-
Decarboxylase.

Schritt 2 (Reduktion): Das Acetaldehyd wird zu Ethanol 
reduziert. Dabei wird NADH zu NAD+  oxidiert, was die 
Hefe für den Energiestoffwechsel benötigt. Das Enzym 
dafür ist die Alkohol-Dehydrogenase



Das Auto-Brewery-Syndrom (ABS) wird im Deutschen als Eigenbrauer-Syndrom bezeichnet. Es handelt sich um eine extrem seltene Erkrankung, bei der der 
Magen-Darm-Trakt des Körpers selbstständig Ethanol (Alkohol) produziert, indem er Kohlenhydrate aus der Nahrung fermen>ert. Betroffene zeigen typische 
Anzeichen eines Rausches und weisen messbaren Atem- oder Blutalkohol auf, obwohl sie keinen Alkohol konsumiert haben

Pyruvate


