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A 56-year-old woman presented to the 
emergency department with a 3-week 
history of leg swelling. On physical 
examination, pitting edema in both legs 
was seen and a urine sample was 
collected. Laboratory studies were notable 
for a low serum albumin level and a very 
elevated urinary protein-to-creatinine 
ratio. Which of the following diagnostic 
tests is most likely to explain the 
appearance of the patient’s urine?

Urinary chylomicron and triglyceride levels

Urine culture

Urine microscopy for dysmorphic red cells

Urine microscopy for white cell casts

Urine protein electrophoresis

The milky appearance of the 
patient’s urine was concerning for 
chyluria, which was confirmed by 
identification of elevated urinary 
chylomicron and triglyceride levels. 
Chyluria results from abnormal 
communication between the 
lymphatic and urinary systems. 
Possible causes are lymphatic 
filariasis, congenital lymphatic 
malformations, post-traumatic 
lymphatic malformations, and 
lymphatic compression by tumors. 
After further work up, a chyluria 
due to a lymphatic–urinary fistula 
was diagnosed in this patient.



Lungenarterienembolie). 
Dabei handelt es sich um eine lebensbedrohliche Verstopfung eines Blutgefäßes in der Lunge. Meistens wird sie durch 
ein Blutgerinnsel verursacht, das aus einer tiefen Bein- oder Beckenvenenthrombose über den Blutkreislauf in die Lunge 
geschwemmt wird.

Typische Symptome
•Plötzlich einsetzende Atemnot
•Brustschmerzen, die sich beim tiefen Einatmen verschlimmern
•Herzrasen und innere Unruhe
•Schwindel, Schwäche oder Ohnmacht
•Selten: Blutiger Husten



EKOS™-Systems

Das EKOS™ Endovascular System (von Boston Scientific) ist ein 
minimalinvasives Medizinsystem zur ultraschallgestützten, 
kathetergeführten Thrombolyse (Auflösung von 
Blutgerinnseln).

https://www.bostonscientific.com/de/de/products/all-products/vascular-interventions/venous-thromboembolism/ekos-/p/FP00000423


Funktionsweise (Acoustic Pulse Thrombolysis™)

Das System kombiniert die lokale Verabreichung eines Medikaments (Thrombolytikum wie t-PA) mit hochfrequentem 
Ultraschall mit niedriger Energie:

1.Katheter-Platzierung: Der Infusionskatheter wird direkt im Blutgerinnsel positioniert.

2.Ultraschall-Kern: Ein spezieller Draht mit Ultraschall-Sendern wird in den Katheter eingeführt.

3.Fibrin-Auflockerung: Die Ultraschallwellen lockern das Fibringerüst des Gerinnsels mechanisch auf.

4.Effiziente Lyse: Das Medikament dringt tiefer in den Thrombus ein und erreicht mehr Rezeptoren.

Wichtigste Vorteile

•Geringere Medikamentendosis: Benötigt bis zu 90 % weniger Thrombolytika als eine klassische systemische Infusion über 
die Vene.

•Minimiertes Blutungsrisiko: Durch die extrem reduzierte Dosis sinkt die Gefahr schwerer systemischer Blutungen (z. B. 
Hirnblutungen) drastisch.

•Schnelligkeit: Führt oft schon innerhalb weniger Stunden zu einer signifikanten Reduktion der Thrombuslast.



Whether anticoagulation alone is an adequate treatment for 
acute, intermediate-risk pulmonary embolism is uncertain.
We conducted a multinational, adaptive-design trial with 
blinded outcome adjudication. Patients with intermediate-risk 
pulmonary embolism (with a ratio of right ventricular end-
diastolic diameter to left ventricular end-diastolic diameter of 
≥1.0 and an elevated troponin level) were eligible if they had at 
least two indicators of cardiorespiratory distress (systolic blood 
pressure of ≤110 mm Hg, a heart rate of ≥100 beats per 
minute, or a respiratory rate of >20 breaths per minute). 
Patients were randomly assigned to undergo ultrasound-
facilitated, catheter-directed fibrinolysis with alteplase plus 
anticoagulation (the intervention group) or anticoagulation 
alone (the control group) according to prespecified treatment 
protocols. The primary outcome was a composite of pulmonary 
embolism–related death, cardiorespiratory decompensation or 
collapse, or symptomatic recurrence of pulmonary embolism 
within 7 days.



For patients who present with hemodynamic instability, the consensus is that early thrombus 
removal by means of systemically administered fibrinolysis, percutaneous catheter-directed 
interventions, or surgical embolectomy is indicated. On the other hand, the appropriate treatment 
strategy for patients whose condition appears to be stable but who have evidence of right 
ventricular dysfunction and clinical or laboratory signs that suggest a risk of cardiorespiratory 
decompensation remains unclear. In a large, randomized, controlled trial, intravenous fibrinolytic 
therapy prevented hemodynamic collapse in patients with intermediate-risk pulmonary embolism, 
but at the cost of an increased risk of major hemorrhage and stroke.
High-frequency, low-power ultrasound energy may potentiate fibrinolytic effects; the use of a 
device that administers such energy as adjunctive therapy with catheter-delivered tissue-type 
plasminogen activator (alteplase) may allow for lower doses of alteplase and a shorter duration of 
infusion while maintaining efficacy. Ultrasound-facilitated, catheter-directed fibrinolysis has been 
associated with early recovery of right ventricular function. To date, however, evidence has been 
lacking from randomized, controlled trials of the effect of this intervention, or of any other 
catheter-directed treatment, on relevant clinical outcomes in patients with acute pulmonary 
embolism, as compared with current usual care. We conducted the Higher-Risk Pulmonary 
Embolism Thrombolysis (HI-PEITHO) trial to assess whether ultrasound-facilitated, catheter-
directed fibrinolysis combined with anticoagulation improves patient outcomes as compared with 
anticoagulation alone.



Patients, Randomization, and Trial Interventions
Adult patients 18 to 80 years of age with acute, intermediate-risk pulmonary embolism in 
at least one main or proximal lobar pulmonary artery as confirmed by computed 
tomographic pulmonary angiography were eligible if they presented with a ratio of right 
ventricular end-diastolic diameter to left ventricular end-diastolic diameter of 1.0 or higher 
and abnormal cardiac troponin levels and met at least two criteria for cardiorespiratory 
distress (systolic blood pressure of ≤110 mm Hg, tachycardia with a heart rate of ≥100 
beats per minute, or tachypnea with a respiratory rate of >20 breaths per minute or 
hypoxemia) within the 6-hour window preceding randomization. Patients with persistent 
hemodynamic instability were excluded.
Patients were randomly assigned in a 1:1 ratio to undergo ultrasound-facilitated, catheter-
directed fibrinolysis with alteplase plus anticoagulation (the intervention group) or to 
receive the current usual care, which is anticoagulation alone (the control group). 
Outcome Measures
The primary outcome was a composite of pulmonary embolism–related death, 
cardiorespiratory collapse or decompensation, or nonfatal, symptomatic recurrence of 
pulmonary embolism, as confirmed by computed tomographic angiography, within 7 days 
after randomization. 



Deeply buried in the supplement, I discovered what the patients actually received.

Pulmonary Embolism (PE)

The FDA recommended dose 
for PE is 100 mg infused 
intravenously over 2 hours. 
Parenteral anticoagulation 
should be started near the end 
of, or immediately following, 
the infusion when the partial 
thromboplastin time or 
thrombin time is equal to or 
lower than twice normal.



Clinical Efficacy Outcomes 

Cumulative Major Bleeding Events through 30 Days

Mortality, Recurrence of Pulmonary Embolism, and Serious 
Adverse Events through 30 Days 



The dose of Alteplase 
was considerably lower 
than the dose for PE 
recommended by the 
FDA



Heart failure with reduced ejection fraction remains a progressive and ultimately 
lethal condition for millions of patients worldwide. Although current therapies prolong 
survival and reduce symptoms, they do not address the fundamental pathologic 
substrate: the irreversible loss of cardiomyocytes and their replacement with fibrotic 
scar. Patients with advanced heart failure — particularly those with ischemic heart 
faiure — may lose as many as a billion cardiomyocytes, and the annual mortality 
among patients with advanced heart failure is approximately 50%. Among patients 
with heart failure of any severity, the inability of the heart to regenerate muscle and 
the physiological stress of a dilated failing heart result in a 5-year mortality of 
approximately 50%. For decades, the notion of replacing lost cells — of truly 
remuscularizing the human heart — has been a central aspiration of regenerative 
medicine. Major approaches currently being advanced for cardiac regeneration 
include unlocking cell division in resident cardiomyocytes, reprogramming of resident 
cardiac fibroblasts into induced cardiomyocytes, and transplantation of pluripotent 
stem-cell–derived cardiomyocytes, each with a goal of creating more contractile units.



In the BioVat study, the progenitor cells (cardiomyocytes and supporting stromal cells) are 
allogeneic. They originate from a standardized bank of healthy, human induced pluripotent 
stem cells (iPSCs) rather than being harvested from each individual patient.



Biologic ventricular assist tissue (BioVAT):
Thin patches of engineered cardiac muscle made up of stem-cell–derived cardiomyocytes and stromal 
cells. BioVAT may be surgically attached to the outside of the ventricle where damage has occurred. It 
may assist in ventricular function by reducing wall stress and increasing cardiac contractility.
Cardiac regeneration
Replacement of lost cardiac muscle with new contractile units, such as beating cardiac muscle cells 
derived from pluripotent stem cells, replication of existing cardiomyocytes, or conversion of 
noncardiomyocytes in the heart to cardiomyocytes.
Immunosuppression
The inhibition of unwanted immune responses that, in the context of allotransplantation, would 
otherwise result in the rejection of a foreign (or histoincompatible) organ or cellular graft. 
Immunosuppressive drugs are also used to treat autoimmune and inflammatory diseases. These drugs 
eliminate or block the activity of immune cells and soluble mediators secreted by immune cells (e.g., 
cytokines and antibodies) that recruit other immune cells. Immunosuppression can also occur as an 
unwanted side effect of drugs used in chemotherapy and as a consequence of the underlying pathologic 
process (e.g., cancer).
Induced pluripotent stem cell
A type of pluripotent stem cell derived from a nonpluripotent cell (e.g., an umbilical cord blood–derived 
hematopoietic stem cell) or an adult somatic cell (e.g., a fibroblast) through the forced expression of 
stem-cell–associated genes by transfection or transduction.

https://illustrated-glossary.nejm.org/term/immunosuppression
https://illustrated-glossary.nejm.org/term/induced_pluripotent_stem_cell


Biologic ventricular assist tissue (BioVAT) is formulated from engineered heart muscle composed of 
cardiomyocytes and stromal cells derived from allogeneic induced pluripotent stem cells for cardiac 
remuscularization in patients with heart failure and a reduced left ventricular ejection fraction.
We conducted an open-label, phase 1–2 study of tissue-engineered heart repair by means of BioVAT 
transplantation. Patients with heart failure and a left ventricular ejection fraction of 35% or less and at 
least one hypokinetic or dyskinetic left ventricular segment were treated with BioVAT allografts, which 
consisted of 5, 10, or 20 engineered-heart-muscle units. All the patients received immunosuppression. 
Safety was assessed as adverse events related to the procedure. The primary efficacy end points were 
the change from baseline in the target heart-wall thickness, the left ventricular ejection fraction, and 
the Kansas City Cardiomyopathy Questionnaire–Overall Summary Score (KCCQ-OSS).

Conclusions
In this interim analysis, cardiac remuscularization with BioVAT was associated with an increase in the 
target heart-wall thickness, left ventricular ejection fraction, and KCCQ-OSS at 3 months; all the patients 
had at least one adverse event. Longer-term follow-up and further clinical investigation are warranted. 
(Funded by the German Center for Cardiovascular Research and Repairon; BioVAT-HF ClinicalTrials.gov 
number, NCT04396899.)

https://clinicaltrials.gov/show/NCT04396899


The most prevalent pathologic feature of heart failure with a reduced ejection fraction is a loss of 
cardiomyocytes in the heart. It is estimated that approximately 1 billion cardiomyocytes are lost in 
each patient with symptomatic heart failure with a reduced ejection fraction. Cardiac 
remuscularization by cardiomyocyte transplantation may present a viable measure to address this 
underlying condition.
The introduction of human embryonic and induced pluripotent stem cells in combination with the 
advent of robust protocols for their directed differentiation opened the door for applications in 
cell-based organ repair, with more than 100 registered clinical trials currently under way. Seven 
trials have been initiated with the goal of repairing the failing heart by transplantation of 
cardiomyocytes derived from pluripotent stem cells.
We have previously described a case of cardiac remuscularization in a patient who was treated 
with biologic ventricular assist tissue (BioVAT) consisting of 10 engineered-heart-muscle units 
derived from allogeneic induced pluripotent stem cells. Here, we report interim data from the 
phase 1–2 BioVAT-HF study, in which we evaluated the safety and efficacy of epicardial 
transplantation of BioVAT in patients with symptomatic heart failure with a reduced ejection 
fraction that was resistant to guideline-directed medical therapy.



Methods
Study Design and Patients
We conducted this open-label, two-part study at two centers in Germany (University Medical Centers Göttingen 
and Schleswig Holstein, Campus Lübeck) to assess the safety and initial efficacy of tissue-engineered heart repair 
by surgical BioVAT transplantation in patients with heart failure with a reduced ejection fraction. The study 
design is shown in Figure S1 in the Supplementary Appendix and the study protocol, both available with the full 
text of this article at NEJM.org.

https://www.nejm.org/doi/full/10.1056/NEJMoa2513525
https://www.nejm.org/doi/full/10.1056/NEJMoa2513525




In Part A (dose finding), which was designed to determine a safe maximal dose, we 
examined BioVAT assembled from 5, 10, and 20 engineered-heart-muscle units 
(Fig. S2). A minimum of 2 patients who were treated according to each dose level 
with uneventful follow-up for 28 days was considered as a safety measure (Fig. S3), 
because preclinical studies that tested intramyocardial injections of 
cardiomyocytes had identified this time window as particularly sensitive to 
engraftment arrhythmia. Part B (proof of concept) was designed to be initiated 
after the determination of a safe maximal dose in Part A and to include a minimum 
of 5 and a maximum of 30 patients for BioVAT transplantation. An interim analysis 
was scheduled after a minimum of 15 patients had been treated with the safe 
maximal dose in Parts A and B. The database lock for the interim analysis was 
performed on October 6, 2025.
In this interim analysis, we report safety outcomes for 20 patients: 2 treated with 
the low dose, 2 treated with the middle dose, and 16 treated with the safe 
maximal dose. We also report effectiveness for the 16 patients treated with the 
safe maximal dose.



Treatment
All the patients had received guideline-directed medical therapy, including device therapy 
with an implantable cardioverter–defibrillator (ICD) or cardiac resynchronization therapy 
with a defibrillator (CRT-D). Single engineered-heart-muscle units were prepared in a 
hexagonal format from freshly produced cardiomyocytes (34 million) and cryopreserved 
stromal cells (6 million) derived from induced pluripotent stem cells after suspension in a 
collagen type I hydrogel, as reported previously. 
In the dose-finding cohort, patients received BioVAT assemblies from 5, 10, and 20 
engineered-heart-muscle units, which represented dose levels of 0.05, 0.10, and 0.24 
engineered-heart-muscle units per kilogram of body weight, respectively. At the point of 
care, single engineered-heart-muscle units were assembled into the prespecified dose of 
BioVAT and transplanted onto the target epicardial heart wall through a minimally 
invasive left lateral thoracotomy with standard off-pump heart exposure (Figure 1A). The 
engineered-heart-muscle units, which were supported by a TachoSil membrane, were 
sutured to the epicardium with Prolene 5-0 sutures (Johnson & Johnson) to cover the 
target area. Immunosuppression was initiated at 4 to 10 days before surgery, but the 
schedule could be adapted according to recommendations by the International Society 
for Heart and Lung Transplantation.

https://www.nejm.org/doi/full/10.1056/NEJMoa2513525




Summary of Adverse Events.



Primary and Secondary Efficacy End Points, According to Dose.





Discussion
All the study patients had symptomatic heart failure with a reduced left ventricular ejection fraction of 
35% or less that was refractory to guideline-directed medical therapy. The dose-finding part of the study 
identified BioVAT assembled from 20 engineered-heart-muscle units as the safe maximal dose.
Of the 20 patients who underwent BioVAT transplantation, all had adverse events. Three patients had 
five episodes of ventricular tachycardia, which were believed to be unrelated to the BioVAT 
transplantation according to data obtained by epicardial mapping. The transplant recipients had 
increases in measures of the target heart-wall thickness in diastole, the left ventricular ejection fraction, 
and quality of life at the prespecified 3-month interim analysis.
The 3-month interim analysis time point was prespecified to inform the design of a subsequent phase 3 
trial. The data that were obtained provide safety and effectiveness information for the use of BioVAT 
assembled from 20 engineered-heart-muscle units. Conceptually, adding contractile heart muscle to a 
hypocontractile area may support both systolic and diastolic function. Moreover, target heart-wall 
thickening will reduce stress on the heart wall, according to Laplace’s law. Both effects may contribute to 
reverse remodeling of the left ventricle.
All the patients had adverse events, although only 3 of 20 patients had ventricular tachycardia, episodes 
that were possibly unrelated to the BioVAT transplant, and no treated patients had ventricular 
fibrillation. In alignment with the proposed mode of action, BioVAT transplantation resulted in increases 
in the target heart-wall thickness, left ventricular ejection fraction, and quality of life.



Zanidatamab (Handelsname: Ziihera®) ist ein neuartiger, 
bispezifischer monoklonaler Antikörper, der gezielt zur 
Behandlung bestimmter HER2-positiver Krebserkrankungen 
eingesetzt wird. Seit Anfang 2026 ist das Medikament auf dem 
deutschen Markt verfügbar. 

Hauptindikation

Das Medikament ist als Monotherapie für Erwachsene mit 
einem biliären Karzinom (Gallengangskrebs oder 
Gallenblasenkrebs) zugelassen. Die Zulassung gilt für Fälle, die: 

•Inoperabel, lokal fortgeschritten oder metastasiert sind.

•Einen nachgewiesenen, stark ausgeprägten HER2-positiven 
Tumorstatus (IHC 3+) aufweisen.

•Bereits mindestens eine vorherige systemische Krebstherapie 
(Chemotherapie) erhalten haben.

Approximately 15% to 25% of advanced 
esophageal adenocarcinomas overexpress or 
test positive for Human Epidermal Growth 
Factor Receptor 2 (HER2). However, the exact 
rate varies dramatically depending on the 
specific histological subtype and anatomical 
location of the cancer



Tislelizumab (Handelsname Tevimbra), einen modernen 
Arzneistoff aus der Gruppe der Monoklonalen 
Antikörper. Es handelt sich dabei um einen sogenannten 
Immuncheckpoint-Inhibitor (PD-1-Inhibitor), der in der 
Krebsmedizin (Onkologie) eingesetzt wird.

 Wirkungsweise

Der Wirkstoff blockiert gezielt den PD-1-Rezeptor auf 
den T-Zellen des körpereigenen Immunsystems. 
Krebszellen nutzen diesen Rezeptor normalerweise, um 
sich vor der Immunabwehr zu tarnen. Durch die 
Blockade von Tislelizumab wird diese Tarnung 
aufgehoben und das Immunsystem kann die Tumorzellen 
wieder erkennen und bekämpfen.



Zanidatamab, a dual human epidermal growth 
factor receptor 2 (HER2)–targeted bispecific 
antibody, plus chemotherapy both with and 
without tislelizumab (anti–programmed death 
1), showed encouraging efficacy and safety as 
first-line therapy in phase 2 studies involving 
patients with HER2-positive gastroesophageal 
adenocarcinoma.
In an open-label, phase 3 trial, we randomly 
assigned, in a 1:1:1 ratio, patients with 
previously untreated, centrally confirmed HER2-
positive advanced gastroesophageal 
adenocarcinoma to receive zanidatamab and 
tislelizumab plus chemotherapy, zanidatamab 
plus chemotherapy, or trastuzumab plus 
chemotherapy. The two primary end points were 
progression-free survival and overall survival.



For more than a decade, the standard first-line therapy for these patients was platinum-based 
chemotherapy plus the HER2-targeted monoclonal antibody trastuzumab. More recently, the 
addition of pembrolizumab, a programmed death 1 (PD-1) inhibitor, to trastuzumab plus 
chemotherapy prolonged survival among patients with a programmed death ligand 1 (PD-L1) 
combined positive score of 1 or more. However, outcomes in this patient population remain 
modest, with a median progression-free survival of approximately 10 months and a median 
overall survival of 20 months.
Zanidatamab is a bispecific IgG1-like antibody that binds to extracellular domains 2 and 4 on 
HER2 in the trans configuration. This biparatopic binding enables zanidatamab to crosslink 
neighboring HER2 proteins, leading to receptor clustering. In preclinical studies, zanidatamab 
elicited antibody-mediated internalization and subsequent degradation of HER2, reduced 
downstream signaling, and promoted immune-mediated cytotoxicity through complement-
dependent cytotoxicity and antibody-dependent cellular cytotoxicity and phagocytosis. 
Zanidatamab showed antitumor activity in both HER2 high– and HER2 low–expressing cell lines.
Tislelizumab is a PD-1 inhibitor engineered to minimize Fcγ receptor binding on macrophages, 
thereby limiting antibody-dependent cellular phagocytosis and potentially limiting acquired 
resistance. In the phase 3 RATIONALE-305 trial, tislelizumab plus chemotherapy significantly 
prolonged overall survival among patients with HER2-negative advanced gastric or 
gastroesophageal junction adenocarcinoma.



Methods
Trial Design and Patients
In this international, open-label, randomized, active-comparator, phase 3 trial, we enrolled 
patients (≥18 years of age) who had histologically confirmed, unresectable, locally advanced, 
recurrent or metastatic, HER2-positive adenocarcinoma of the stomach, gastroesophageal 
junction, or esophagus. HER2-positivity was defined as an IHC score of 3+ or as an IHC score 
of 2+ with ISH-positive status. Patients had to have an Eastern Cooperative Oncology Group 
(ECOG) performance-status score of 0 or 1 (range, 0 to 5, with higher numbers indicating 
greater disability). Enrollment was based on HER2 status as assessed at a central laboratory. 
PD-L1 expression was retrospectively assessed with the use of the VENTANA SP263 assay 
and the tumor area positivity (TAP) score, an approach consistent with the RATIONALE-305 
trial. Patients were randomly assigned, in a 1:1:1 ratio, to receive zanidatamab and 
tislelizumab plus chemotherapy, zanidatamab plus chemotherapy, or trastuzumab plus 
chemotherapy.
End Points
The two primary end points were progression-free survival, as assessed by blinded 
independent central review according to the Response Evaluation Criteria in Solid Tumors, 
version 1.1, and overall survival.



Adverse Events.









Die Chiari-Malformation Typ 1 (CMI) ist eine meist angeborene 
Fehlbildung der hinteren Schädelgrube, bei der Teile des 
Kleinhirns (die Kleinhirntonsillen) durch das Hinterhauptsloch 
(Foramen magnum) nach unten in den oberen Wirbelkanal 
rutschen. Da der Schädelknochen in diesem Bereich oft zu klein 
ist, werden die Nervenstrukturen komprimiert und die 
Zirkulation des Nervenwassers (Liquor) blockiert.

Häufige Begleiterkrankung: Syringomyelie

In vielen Fällen führt der gestörte Nervenwasserabfluss dazu, 
dass sich Flüssigkeit im Rückenmark ansammelt. Es bildet sich 
ein Hohlraum (eine sogenannte Syrinx). Diese Syringomyelie 
kann unbehandelt zu dauerhaften Nervenschäden führen

Was ist eine Syringomyelie?
Eine Syringomyelie beschreibt einen flüssigkeitsgefüllten 
Hohlraum innerhalb des Rückenmarks und tritt oftmals 
zusammen mit einer CMI auf. Sie kann aber auch durch andere 
Ursachen bedingt sein: infektiös, entzündlich, traumatisch oder 
durch einen Hydrocephalus (Wasserkopf) oder eine 
Raumforderung (z.B. Tumor). Die Syringomyelie im Rahmen 
einer CMI kommt wahrscheinlich zustande, wenn die CMI zu 
einem erhöhten Druck im Gehirn führt und daraufhin 
Hirnwasser in das Rückenmark austritt.

https://www.ukbb.ch/behandlung-betreuung/krankheitsbilder/chiari-malformation-typ-i-und-syringomyelie/


In children with Chiari type I malformation and 
syringomyelia, neurosurgical posterior fossa 
decompression (PFD) provides clinical improvement, 
but whether duraplasty (incising the dura and placing a 
dural graft) improves outcomes is unclear.
We conducted a multicenter, cluster-randomized, 
controlled trial of PFD with duraplasty (PFD-D) as 
compared with PFD alone. Persons 21 years of age or 
younger with cerebellar tonsillar ectopia of at least 5 
mm and a maximum syrinx diameter of 3.0 to 9.9 mm 
were enrolled at 38 centers. Centers were cluster-
randomized: all the participants within each center 
underwent the same intervention. The primary 
outcome was surgical complications within 6 months. 
Secondary outcomes were clinical improvement, syrinx 
reduction, and repeat decompression at 10 to 24 
months and the change in overall health-related 
quality of life at 6 to 24 months.



Chiari type I malformation and syringomyelia are closely associated developmental 
disorders of the craniovertebral junction and spinal cord, respectively. Children with 
Chiari malformation and syringomyelia may have headaches, cerebellar and cranial 
nerve dysfunction, pain, hydrocephalus, sensorimotor deficits, and spinal deformity. 
Posterior fossa decompression (PFD) may provide clinical improvement and 
reduction of syringomyelia (spinal cord cavitation) on imaging; however, the choice 
of surgical technique remains controversial.
The standard treatment for Chiari malformation and syringomyelia has been PFD 
with duraplasty (PFD-D), which includes suboccipital craniectomy (with or without 
cervical laminectomy), dural opening with intradural microdissection, and placement 
of an expansile dural graft (Figure 1). The high incidence of cerebrospinal fluid (CSF)–
related complications after PFD-D (18.5%; range, 8.3 to 66.7) has prompted many 
surgeons to perform extradural PFD without duraplasty. Whether PFD alone carries a 
lower risk of surgical complications than PFD-D or provides effective treatment for 
clinical symptoms, neurologic deficits, syringomyelia, or quality-of-life impairment 
with durable effect remains unclear.

https://www.nejm.org/doi/full/10.1056/NEJMoa2402821




Trial Participants
Participants were 21 years of age or younger with preoperative 
magnetic resonance imaging (MRI) showing Chiari type I 
malformation (cerebellar tonsillar ectopia, ≥5 mm) and 
syringomyelia (maximum anteroposterior diameter of the 
spinal cord syrinx, 3.0 to 9.9 mm). Among the exclusion criteria 
were basilar invagination, a clivo-axial angle of less than 120 
degrees (the angle between the clivus and the second cervical 
vertebra, with smaller angles signifying complex craniocervical 
anomalies), previous PFD-D or PFD, and Chiari malformation 
and syringomyelia secondary to tumors or other unrelated 
intracranial pathologic features.
Trial Outcomes
The primary outcome was measured as a binary (yes or no) 
variable for surgical complications, including clinically 
significant pseudomeningocele, CSF leak, chemical meningitis, 
infection, hydrocephalus, shunt malfunction or infection, 
cervical instability, or cerebellar ptosis within 6 months after 
initial PFD-D or PFD. 



Primary and Secondary Outcomes 
(Intention-to-Treat Population).

Discussion
This multicenter, cluster-randomized, controlled trial 
compared PFD-D with PFD alone in terms of surgical 
complications, clinical improvement, syrinx reduction, 
treatment durability, and quality of life. No significant 
difference was observed between PFD-D and PFD 
alone with respect to the primary outcome of surgical 
complications within 6 months after surgery. PFD-D 
was similar to PFD alone in quality of life. 
Noninferiority of PFD relative to PFD-D was not 
established for clinical improvement or syrinx 
regression. The PFD group appeared to have a less 
robust reduction in syrinx diameter and a higher 
likelihood of repeat decompression.



Noninferiority could 
not be shown



Kala-Azar (auch bekannt als viszerale Leishmaniose oder „Schwarzes Fieber“) ist eine 
lebensgefährliche, von Parasiten verursachte Infektionskrankheit. Unbehandelt verläuft sie in 
über 95 % der Fälle tödlich. Sie wird durch den Stich infizierter Sandmücken übertragen und 
greift die inneren Organe sowie das Immunsystem an.



Summary
Leishmaniases comprise clinically distinct diseases caused by the protozoan parasite 
leishmania, which is transmitted through the bite of infected sand flies. Cutaneous 
leishmaniasis is the most common form and manifests as a localized skin lesion. 
Mucosal leishmaniasis causes destructive nose, mouth, and throat lesions. Visceral 
leishmaniasis is a potentially life-threatening form that results from bloodborne 
dissemination of the parasites. The number of cases of cutaneous leishmaniasis is 
increasing, particularly in the Eastern Mediterranean region, and the prevalence of 
visceral leishmaniasis is decreasing globally. Laboratory diagnosis of the leishmaniases 
has shifted to the use of molecular methods to test tissue samples (e.g., skin or bone 
marrow), which can be used to identify infecting species. Treatment is challenged by 
limited drug choices. A recent advance is the use of combination therapies for visceral 
leishmaniasis. Two human leishmaniasis vaccines are undergoing preclinical testing or 
are ready for human testing.















Conclusions and Future Directions
The leishmaniases are a serious global health problem and are designated by the WHO 
as neglected tropical diseases, even cases that are reported from the southwestern 
United States due to autochthonous transmission. Several medications, including 
liposomal amphotericin B, miltefosine, pentavalent antimonial agents, and 
paromomycin, are used for the treatment of leishmaniasis. However, these treatments 
have serious drawbacks, including prolonged parenteral administration, poor 
adherence owing to toxic effects, high cost, limited availability of therapeutic options in 
various regions, and the emergence of drug-resistant parasites. Promising new oral 
anti-trypanosomatid compounds, including DNDI-6148, GSK3186899/DDD853651, 
GSK3494245/DDD01305143, LXE408, and DNDI-0690, are currently in the clinical 
pipeline of possible drugs for leishmaniasis.
No leishmania vaccine is currently available for humans, despite extensive research; 
however, two vaccines are under investigation in preclinical or clinical studies. 





The patient had been in her usual state of health until 3 weeks before the current presentation, when 
fatigue developed during a summer vacation in Maine. She had spent time outdoors near a lake but had 
had no known tick bites. One week before the current presentation, the patient had increasing fatigue 
while driving. She parked the car and called her husband, who took her to the emergency department 
of another hospital for evaluation.
In the emergency department, the patient reported fatigue and poor sleep. She had no dysuria, chest 
pain, or abdominal pain. A physical examination and an electrocardiogram were reportedly normal. The 
blood levels of electrolytes, troponin, thyrotropin, alanine aminotransferase, aspartate 
aminotransferase, bilirubin, and alkaline phosphatase were normal, as were the complete blood count 
with differential count and the results of tests of kidney function. Urinalysis showed trace ketones 
(reference value, negative) and 1+ leukocyte esterase (reference value, negative), and microscopic 
examination of the urine sediment revealed many squamous cells and 6 white cells per high-power field 
(reference value, <4). A test for Lyme disease was negative. The results of computed tomography (CT) of 
the head, performed without the administration of intravenous contrast material, were reportedly 
normal. The patient was discharged home with plans to follow up with her primary care physician.



Two days later, and 4 days before the current presentation, the patient began to have an 
unsteady gait, and her husband took her to the emergency department of a second hospital for 
evaluation. She reported feeling “off balance” while walking and having difficulty with 
concentrating on tasks. She had no headache or change in vision. Her performance on finger-
to-nose testing was accurate but slow. She required multiple attempts to correctly touch her 
left thumb to her right ear and was unable to calculate the value of nine quarters; these 
findings differed from baseline findings. Her gait was cautious, but she was able to ambulate 
without support. The remainder of the examination was normal. Results of tests of coagulation 
were normal. The erythrocyte sedimentation rate was 7 mm per hour (reference range, 0 to 
30), and the blood level of C-reactive protein was 1.2 mg per liter (reference range, 0.0 to 10.0). 
Nucleic acid amplification testing for ehrlichia and anaplasma DNA was negative.
Magnetic resonance imaging (MRI) of the head was recommended, but the patient elected to 
leave the emergency department. Her primary care physician arranged for the MRI to be 
performed on an outpatient basis.





Medications included escitalopram, levothyroxine, and lisinopril–hydrochlorothiazide; 
lorazepam and ramelteon were used as needed for sleep, and she had recently completed 
a 5-day course of nitrofurantoin. She had no known adverse reactions to medications. She 
lived with her husband in Massachusetts and worked as an administrator in health care but 
had no contact with patients. She was a lifelong nonsmoker and drank alcohol occasionally; 
she did not use illicit drugs.
On examination, the temporal temperature was 36.9°C, the blood pressure 153/73 mm Hg, 
the heart rate 50 beats per minute, the respiratory rate 18 breaths per minute, and the 
oxygen saturation 98% while the patient was breathing ambient air. The body-mass index 
(the weight in kilograms divided by the square of the height in meters) was 28.1. The 
patient was awake, alert, and appropriately interactive and oriented. Slight inattention and 
slowness with stating the days of the week backward were noted. She was unable to 
subtract 7 from 100. Her speech was fluent without paraphasic errors. She was able to 
follow simple commands and to lift both arms against gravity, with slight orbiting of the left 
arm. Slight weakness was observed in the right leg, but she was able to walk without 
assistance. The remainder of the examination was normal.



Differential Diagnosis
This 64-year-old woman presented with a 1-week history of progressive neurologic symptoms and 
encephalopathy. MRI of the head showed numerous hyperintensities on FLAIR images. To develop a 
differential diagnosis to explain the patient’s symptoms, I will start by combining neurologic localization 
with the time course of her disease progression.
Localization
The patient’s prodromal symptoms of fatigue and poor sleep are nonlocalizing. Difficulty with 
concentration and with performing tasks indicates a cerebral process affecting attention. 
Subacute Multifocal Cerebral Disease
Subacute multifocal cerebral disease can be caused by infection, cancer, rapid accrual of vascular thrombi, 
or immune-mediated disorders. 
Infection
The patient is probably immunocompetent, given that she has no known history of human 
immunodeficiency virus infection, other immunosuppressive conditions, or opportunistic infections. 
Cancer
Both primary cancer of the central nervous system (CNS) and metastatic disease involving the CNS can 
cause subacute confusion and imbalance.
Vascular Thrombosis
Thrombotic thrombocytopenic purpura, antiphospholipid syndrome, infective endocarditis, and vasculitis 
can all cause rapid accrual of small ischemic lesions, leading to subacute ischemic encephalopathy. 



Immune-Mediated Disorder
Immune-mediated disorders that cause focal brain lesions can be grouped broadly into 
demyelinating disorders, systemic autoimmune diseases with neurologic involvement, and 
primary autoimmune encephalitides. Multiple sclerosis (MS) is the most common demyelinating 
disease, with an average age at diagnosis of 32 years. Over the past several decades, however, 
the number of persons older than 50 years of age in whom MS is diagnosed has increased, and 
this age group now accounts for approximately 10% of new diagnoses. Therefore, age alone 
does not rule out MS.
Two other important causes of demyelination are aquaporin-4 (AQP4) antibodies and myelin 
oligodendrocyte glycoprotein (MOG) antibodies, and testing for these should be performed. 
This patient has no clinical history of systemic autoimmunity, but some rheumatologic disorders, 
especially sarcoidosis, may manifest as CNS disease initially. MRI findings in persons with 
neurosarcoidosis typically show leptomeningeal gadolinium enhancement, which was not seen 
on MRI in this patient.
Primary autoimmune encephalitides are typically characterized by inflammatory changes rather 
than the discrete, masslike enhancing lesions that were observed on MRI in this patient. In 
addition, the absence of blood products on MRI in this patient would be unusual for 
inflammation associated with cerebral amyloid angiopathy.



Lumbar puncture was performed, with an opening pressure of 21 cm of water. Analysis of 
the CSF showed mild lymphocytic pleocytosis, with 6 to 9 nucleated cells per microliter 
(reference range, 0 to 5), of which 95% were lymphocytes. The CSF glucose level was 62 mg 
per deciliter (3.4 mmol per liter; reference range, 50 to 75 mg per deciliter [2.8 to 4.2 mmol 
per liter]), and the total protein level was 57 mg per deciliter (reference range, 5 to 55). No 
organisms were seen on Gram’s staining, and testing for toxoplasma IgM and IgG was 
negative. Cytologic evaluation of the CSF showed no malignant cells, and a nucleic acid 
amplification test for a MYD88 mutation was negative. A CSF sample was sent for testing 
for the presence of oligoclonal bands and measurement of the level of free kappa light 
chain.
Whole-body positron-emission tomography (PET) did not show 18F-fluorodeoxyglucose 
(FDG)–avid lesions, although an FDG-PET scan of the head showed multifocal uptake in the 
supratentorial white-matter abnormalities that had previously been noted on MRI. MRI of 
the cervical and thoracic spine did not show any spinal cord abnormalities. Blood tests for 
MOG and AQP4 antibodies were negative.





Approximately 1% of MS cases are diagnosed in patients 
older than 60 years of age. Late-onset MS is more likely to 
occur in women than in men and is associated with more 
extensive motor involvement and a higher risk of 
progressive disease than MS with onset at an earlier age. 
Although the efficacy of disease-modifying therapy 
declines with age, subgroup analyses performed in clinical 
trials and observational studies have consistently shown a 
greater benefit with highly effective therapies than with 
agents with low or moderate efficacy, even among older 
adults.

Final Diagnosis
Multiple sclerosis.



Indikationen: Aktive schubförmige MS (RRMS) und frühe 
Formen der primär progredienten MS (PPMS).

•Dosierung: Die Standarddosis beträgt 920 mg alle 6 Monate.

•Verabreichungsart: Traditionell als intravenöse (IV) Infusion. 
Mittlerweile gibt es in vielen Regionen auch die Form der 
kürzeren subkutanen Injektion, die unter die Bauchhaut 
gespritzt wird und nur ca. 10 bis 15 Minuten dauert. 

•Wirkung

•Der Wirkstoff bindet gezielt an das Protein CD20 auf der 
Oberfläche schädlicher B-Zellen.

•Dies führt zu deren rascher Zerstörung, wodurch 
Entzündungen im zentralen Nervensystem (Gehirn und 
Rückenmark) unterbunden oder signifikant reduziert werden.

Ocrelizumab ist ein verschreibungspflichtiger, humanisierter monoklonaler Antikörper. Es wird zur 
Behandlung von Multipler Sklerose (MS) eingesetzt. Als erste zugelassene Therapie für die primär 
progrediente MS (PPMS) sowie zur Behandlung der schubförmigen MS (RMS) wirkt es gezielt, indem 
es bestimmte fehlgeleitete B-Zellen (CD20-positiv) im Immunsystem zerstört. 

























Prasinezumab ist ein experimenteller, humanisierter monoklonaler Antikörper, der gezielt 
für die krankheitsmodifizierende Behandlung der Parkinson-Krankheit im Frühstadium 
entwickelt wird. Das Medikament wird von den Pharmaunternehmen Roche und Prothena 
erforscht.
Wirkmechanismus

•Zielstruktur: Der Antikörper bindet gezielt an aggregiertes 
Alpha-Synuclein.

•Pathologie: Fehlgefaltete Alpha-Synuclein-Proteine bilden im 
Gehirn toxische Klumpen (Lewy-Körperchen), die Nervenzellen 
zerstören.

•Ansatz: Prasinezumab soll diese Aggregate blockieren oder für 
den Abbau markieren, um das Fortschreiten der Erkrankung 
kausal zu verlangsamen.

https://flexikon.doccheck.com/de/Prasinezumab
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DMTs steht für Disease-Modifying Therapies.



Grants managers at two of the U.S. government’s 
largest funders of scientific research have recently 
placed unprecedented limitations on the ability of U.S. 
scientists to publish with co-authors from other 
countries, researchers say. Units of the National 
Institutes of Health (NIH) are privately directing 
grantees to request permission in advance for any co-
authorship with a scholar affiliated with a foreign 
institution, even if all the work was done in the United 
States. NASA, meanwhile, is reportedly telling some 
grantees that papers coauthored with researchers in 
China may have violated its rules.
Neither agency has publicly issued new formal 
guidance describing these requirements. Instead, 
officials are informing grantees individually, leaving 
researchers confused and concerned. In several cases, 
NIH grantees say they have been asked to leave out 
published papers with foreign co-authors from 
progress reports. Observers say the policy creates an 
incentive to preemptively remove foreign coauthors 
from forthcoming papers.



Trump administration officials have pressed the office responsible for printing the nation’s money to 
design a $250 bill featuring the president’s portrait, according to four current and former employees, in 
what would be the first appearance of a living person on U.S. currency in more than 150 years.

Starting last year, two political appointees at the Treasury Department — U.S. Treasurer Brandon 
Beach and his senior adviser, Mike Brown — repeatedly urged staff at the agency’s Bureau of Engraving 
and Printing to prepare prototypes of the note, according to the employees, who said the move raised 
concerns because federal law currently allows only deceased people to appear on bills.


