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A previously healthy 20-year-old man presented to 
the dermatology clinic with a 4-week history of an 
itchy rash on his upper chest and shoulders. Two 
months before presentation, he had started a 
carbohydrate-restricted ketogenic diet for weight 
loss. Physical examination is shown. Which of the 
following is the most likely diagnosis?

Confluent and reticulated papillomatosis

Contact dermatitis

Erythema dyschromicum perstans

Prurigo pigmentosa

Tinea corporis

Prurigo pigmentosa — also known as keto rash — is an 
inflammatory dermatosis that manifests as pruritic, 
erythematous papules on the chest, back, or neck that may 
progress to a reticular pattern over time. It has been associated 
with ketosis in the context of ketogenic diets (as in this patient), 
diabetes mellitus, and fasting. Treatment involves tetracycline 
therapy and resolution of ketosis.



Prurigo pigmentosa (PP) ist eine seltene, chronisch-entzündliche Hauterkrankung, die stark juckende, rötliche Knötchen 
(Papeln) verursacht, welche typischerweise am Oberkörper (Brust, Rücken, Nacken) auftreten und beim Abheilen netzartige 
(retikuläre) dunkle Flecken (Hyperpigmentierungen) hinterlassen; sie ist auch als "Keto-Rash" bekannt und wird oft mit 
ketogenen Diäten, Diabetes oder Fettreduktion in Verbindung gebracht, wobei orale Antibiotika wie Doxycyclin oder 
Minocyclin oft gut wirken, aber die Pigmentflecken bestehen bleiben können.



Carotid artery stenosis is the narrowing of the carotid arteries in the neck, typically from plaque buildup 
(atherosclerosis), restricting blood flow to the brain and increasing stroke risk. It often has no symptoms but 
can cause sudden weakness, vision loss, or speech issues, requiring diagnosis via ultrasound or CT/MRI scans, 
with treatments ranging from lifestyle changes and medication to angioplasty/stenting or surgery.

https://www.google.com/search?q=atherosclerosis&oq=carotid+artery+stenosis&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIICAQQABgWGB4yCAgFEAAYFhgeMggIBhAAGBYYHjIICAcQABgWGB4yCAgIEAAYFhgeMggICRAAGBYYHtIBCTEwMDU3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwismOHEho6SAxV8mYkEHfkSMl8QgK4QegQIARAE


How about LDL <70 mm Hg and Blood Pressure down to normal 
(to 120/80 mm Hg)?

Stenting Endarterectomy



Improvements in medical therapy, carotid-artery stenting, and 
carotid endarterectomy call into question the preferred 
management of asymptomatic carotid stenosis. Whether 
adding revascularization to intensive medical management 
would provide greater benefit than intensive medical 
management alone is unclear.
We conducted two parallel, observer-blinded clinical trials that 
enrolled patients with high-grade (≥70%) asymptomatic carotid 
stenosis across 155 centers in five countries. The stenting trial 
compared intensive medical management alone (medical-
therapy group) with carotid-artery stenting plus intensive 
medical management (stenting group); the endarterectomy 
trial compared intensive medical management alone (medical-
therapy group) with carotid endarterectomy plus intensive 
medical management (endarterectomy group). The primary 
outcome was a composite of any stroke or death, assessed 
from randomization to 44 days, or ipsilateral ischemic stroke, 
assessed during the remaining follow-up period up to 4 years.



The treatment of high-grade carotid-artery stenosis varies considerably internationally. 
Some countries limit revascularization primarily to patients with symptoms, whereas 
others more commonly recommend that asymptomatic patients undergo 
revascularization. In the United States, 75 to 80% of patients who undergo carotid-artery 
stenting or endarterectomy are asymptomatic. Randomized trials from the 1990s and early 
2000s showed that carotid endarterectomy led to a lower risk of stroke among 
asymptomatic patients with high-grade stenosis than medical therapy. Improvements in 
carotid endarterectomy, carotid-artery stenting, and medical therapy and the results of 
two recent small trials have challenged our understanding of appropriate treatments. 
Here, we present results from the Carotid Revascularization and Medical Management for 
Asymptomatic Carotid Stenosis Trials (CREST-2), which tested whether carotid-artery 
stenting or carotid endarterectomy plus intensive medical management would be superior 
to intensive medical management alone for preventing stroke in patients with high-grade 
carotid stenosis without recent stroke symptoms.



Patient Selection and Randomization
Patients 35 years of age or older were eligible if they had no history of stroke, transient 
ischemic attack (TIA), or amaurosis fugax in the carotid-artery territory within 180 days 
before randomization. Also required were stenosis of at least 70% as assessed by Doppler 
ultrasonography showing a peak systolic velocity of at least 230 cm per second and any of 
the following findings: an end diastolic velocity of at least 100 cm per second, a peak 
systolic velocity ratio of the internal to common carotid artery of at least 4.0, or at least 
70% stenosis on computed tomographic angiography (CTA) or magnetic resonance 
angiography (MRA); or at least 70% stenosis on catheter angiography alone. Patients were 
excluded if they had a previous disabling stroke, unstable angina, or atrial fibrillation 
prompting anticoagulation. Patient eligibility and trial assignment were established by the 
trial site, guided by differences in eligibility criteria specific to carotid-artery stenting or 
carotid endarterectomy. Patients underwent randomization by means of a Web-based 
system, with stratification according to trial and center.



Intensive Medical Management
The intensive medical management protocol was the same for all the patients, except for the period of 
antiplatelet use before and after carotid-artery stenting and carotid endarterectomy. Site investigators 
managed cardiovascular risk factors with protocol-driven central oversight. Primary targets were a systolic 
blood pressure of less than 130 mm Hg (the initial target of <140 mm Hg was reduced in 2018 after 
guideline changes) and a low-density lipoprotein (LDL) cholesterol level of less than 70 mg per deciliter 
(1.80 mmol per liter). Elevated levels of glucose and glycated hemoglobin and lifestyle factors (cigarette 
smoking, excess body weight, and physical inactivity) were also monitored and managed. Health coaching 
was provided by telephone. If requested by the patient, medications to address risk factors were provided 
at no cost, including alirocumab.
Stenting and Endarterectomy
Revascularization procedures were performed in accordance with guidelines and operators’ standard 
procedures. Carotid-artery stenting was performed with local anesthesia for femoral access, with or 
without conscious sedation. Embolic protection was required. Starting 48 hours before the procedure, 
patients who underwent carotid-artery stenting received aspirin at a dose of 325 mg daily and clopidogrel 
at a dose of 75 mg twice daily. After the stenting procedure, patients received clopidogrel at a dose of 75 
mg daily and aspirin at a dose of 75 to 325 mg daily for 30 days, followed by a dose of 70 to 325 mg daily 
thereafter. Alternative antiplatelet regimens were used when clopidogrel or aspirin could not be used. 
Patients who underwent carotid endarterectomy received aspirin at a dose of 325 mg daily for at least 48 
hours before the procedure and 70 to 325 mg daily thereafter.



Follow-up Assessments
In-person follow-up occurred at 12 to 36 hours after the revascularization procedure; at 44 days; at 4, 8, 
and 12 months; and every 6 months thereafter to 48 months. This follow-up included a medical history, 
the Questionnaire Verifying Stroke Free Status, the modified Rankin scale score (range, 0 [no 
symptoms] to 6 [death]), the National Institutes of Health Stroke Scale (NIHSS) score (range, 0 to 42, 
with higher scores indicating greater neurologic deficit), vital signs, and laboratory studies. Magnetic 
resonance imaging (MRI) or computed tomography (CT) of the head was recommended in patients who 
had an increase in the NIHSS score of at least 2 points from baseline. If stroke or TIA was suspected 
during follow-up, an additional visit was scheduled, which included CT (or CTA) or MRI (or MRA) and 
other testing as indicated. For patients unable to return to the clinic and during the coronavirus disease 
2019 pandemic, telephone and virtual visits were conducted. The last patient who was randomly 
assigned to each treatment group was followed for 1 year. All the adverse events were reported by the 
sites to the independent medical monitor, with serious unexpected events reported within 24 hours. 
Results of Doppler ultrasonography were obtained annually, overseen by the imaging core.
Primary and Secondary Outcomes
The primary outcome was a 4-year composite of any stroke (ischemic or hemorrhagic) or death, 
assessed from randomization to 44 days (periprocedural period), or ipsilateral ischemic stroke, assessed 
during the remaining follow-up period up to 4 years (postprocedural period). The primary outcome was 
analyzed according to the intention-to-treat principle (i.e., in all the patients who had undergone 
randomization).
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The management of carotid-artery stenosis that has not caused recent symptoms — 
asymptomatic carotid stenosis — has been controversial. Clinical trials that began more 
than 30 years ago showed a small benefit of carotid endarterectomy as compared with 
medical treatment, but improvements in medical prevention of stroke call into question 
whether endarterectomy is still beneficial. Carotid-artery stenting has emerged as a 
less invasive but unproven alternative to endarterectomy for the treatment of 
asymptomatic carotid stenosis.
The CREST-2 investigators are to be congratulated for conducting a large-scale trial 
investigating the management of asymptomatic carotid stenosis on the background of 
intensive medical therapy. What we need now are trials focusing on identification of 
the small proportion of patients with carotid stenosis in whom symptoms develop 
despite the use of medical therapy. The most promising approach uses magnetic 
resonance imaging of carotid-artery plaque to identify intraplaque hemorrhage, a 
strong risk factor for stroke.



Die trockene altersbedingte Makuladegeneration (AMD) ist die häufigere Form dieser Augenerkrankung, bei der 
es durch Stoffwechselablagerungen (Drusen) zu einem langsamen Absterben von Sehzellen im Bereich des 
schärfsten Sehens kommt.

•Nahrungsergänzungsmittel (AREDS2): Die Einnahme 
spezieller Kombinationen aus Lutein, Zeaxanthin, Vitamin C, E, 
Zink und Kupfer wird bei intermediären Stadien empfohlen, 
um das Risiko eines Übergangs in das Spätstadium zu senken.
•Neue Medikamente (Komplement-Inhibitoren): In den USA 
sind Wirkstoffe wie Syfovre oder Izervay bereits zugelassen, 
die das Fortschreiten der geografischen Atrophie 
(Spätstadium) verlangsamen können. In der EU hatte die EMA 
die Zulassung für diese Substanzen Anfang 2025 zunächst 
kritisch gesehen; Patienten sollten ihren Augenarzt nach dem 
aktuellen Verfügbarkeitsstatus in Deutschland für 2026 fragen.
•Lasertherapie & Photobiomodulation: Neuere, nicht-invasive 
Verfahren wie die Photobiomodulation (Lichttherapie) oder 
spezielle Laserbehandlungen werden eingesetzt, um die 
Netzhautregeneration zu stimulieren und Drusen zu 
reduzieren.



Das PRIMA-Implantat ist ein bahnbrechendes Netzhaut-Prothesensystem für Patienten mit trockener altersbedingter 
Makuladegeneration (AMD), das einen winzigen, drahtlosen photovoltaischen Chip unter die Netzhaut implantiert, der mit 
einer speziellen Brille zusammenarbeitet, um Lichtmuster zu erfassen und in elektrische Signale umzuwandeln, wodurch 
ein Teil des zentralen Sehvermögens wiederhergestellt wird, was das Lesen und das Erkennen von Gesichtern ermöglicht. 
Es ist eine weniger invasive Alternative zu Gehirnimplantaten und hat in klinischen Studien gezeigt, dass es die visuelle 
Acuity verbessert, indem es die Funktion der zerstörten Photorezeptoren ersetzt.



Geographic atrophy due to age-related macular degeneration (AMD) is the leading cause of 
irreversible blindness and affects more than 5 million persons worldwide. No therapies to 
restore vision in such persons currently exist. The photovoltaic retina implant microarray 
(PRIMA) system combines a subretinal photovoltaic implant and glasses that project near-
infrared light to the implant in order to restore sight to areas of central retinal atrophy.
We conducted an open-label, multicenter, prospective, single-group, baseline-controlled 
clinical study in which the vision of participants with geographic atrophy and a visual acuity of 
at least 1.2 logMAR (logarithm of the minimum angle of resolution) was assessed with PRIMA 
glasses and without PRIMA glasses at 6 and 12 months. The primary end points were a 
clinically meaningful improvement in visual acuity (defined as ≥0.2 logMAR) from baseline to 
month 12 after implantation and the number and severity of serious adverse events related to 
the procedure or device through month 12.
Conclusions
In this study involving 38 participants with geographic atrophy due to AMD, the PRIMA system 
restored central vision and led to a significant improvement in visual acuity from baseline to 
month 12. 



The PRIMA implant, which has an area of 2 mm by 2 mm and a thickness of 30 μm, is a thin 
crystalline silicon array comprising 378 photovoltaic pixels that are each 100-μm wide. The 
array is implanted subretinally within the atrophic lesion. A frame-mounted camera on the 
PRIMA glasses captures images and projects them, after processing, onto the implant with 
the use of near-infrared light (wavelength, 880 nm) (Figure 1). The pixels in the implant 
convert near-infrared light into electrical pulses to stimulate retinal bipolar cells, which 
restores the flow of visual information. Unlike a wired prosthesis, the photovoltaic nature of 
the implant enables wireless operation combined with a straightforward implantation 
technique. The lenses in the PRIMA glasses are transparent, so participants have natural 
vision and prosthetic central vision simultaneously.
After extensive preclinical testing, a first-in-human clinical trial evaluated the feasibility of the 
PRIMA system in five participants with geographic atrophy due to AMD. Although the primary 
end point of the feasibility trial was light perception with the implant, after optimization and 
training, three participants reliably recognized sequences of letters and had acuity closely 
matching the maximum resolution of 20/420 allowed by the pixel width (100 μm). At 4 years, 
these three participants could read small fonts, with a mean Snellen visual acuity of 20/135. 
We conducted the PRIMAvera study to assess the efficacy and safety of the PRIMA system in 
patients with geographic atrophy due to AMD.

https://www.nejm.org/doi/full/10.1056/NEJMoa2501396


The Photovoltaic Retina Implant Microarray (PRIMA) System.
Shown is the anatomy of a healthy retina (Panel A) and a retina with geographic 
atrophy due to age-related macular degeneration (Panel B). 



The PRIMA system (Panel C) combines a subretinal photovoltaic implant, a pocket processor, and glasses that project near-
infrared light to the implant to restore sight to areas of central retinal atrophy. The camera captures light reflecting from an 
image (e.g., a letter R) and sends the visual information to the pocket processor. Processed information is then sent to the 
glasses and projected onto the implant by means of near-infrared light (wavelength 880 nm); the letter R on the implant is 
shown in red to indicate that the wavelength of the projected image differs from that of the light reflected by the original 
letter R. To achieve continuous, uninterrupted central visual perception, the projector operates at a frame rate of 30 Hz, and 
the processor adjusts perceptual brightness by controlling the pulse duration from 0.7 to 9.8 ms at a peak irradiance of 3.5 
mW per square millimeter. The implant has an area of 2 mm by 2 mm and is composed of pixels with a width of 100 μm. Each 
pixel includes an active electrode in the center, a hexagonal return electrode mesh, and two photodiodes filling the space 
between the active and the return electrode. The photodiodes convert the near-infrared light into electrical current in order 
to stimulate the nearby inner retinal neurons, which process the electrical information in the retina. This information is then 
transferred via the optic nerve to the brain, where it is interpreted as a visual image.



Methods
Study Design and Oversight
PRIMAvera was an open-label, prospective, single-group, baseline-controlled, confirmatory clinical 
efficacy and safety study of the PRIMA system. The study was conducted at 17 clinical sites across five 
European countries.
Participants
Recruitment activities included chart review, referral by health care providers, and community outreach. 
Participants were eligible for inclusion if they were 60 years of age or older, had a diagnosis of 
geographic atrophy due to AMD in both eyes as confirmed on fundus autofluorescence imaging and 
optical coherence tomography (OCT), had a visual acuity of at least 1.2 logMAR (logarithm of the 
minimum angle of resolution [smaller values indicate better visual acuity]; Snellen equivalent, 20/320) in 
the study eye, and had atrophy involving the fovea of the study eye that was larger than the implant 
(i.e., >2.4 mm in diameter). All the participants provided written informed consent.
End Points
The primary efficacy end point was a clinically meaningful improvement in visual acuity from baseline to 
month 12 after implantation. Clinically meaningful improvement was defined as an improvement (i.e., 
decrease) of at least 0.2 logMAR (corresponding to an increase of ≥10 letters) on a standard Early 
Treatment Diabetic Retinopathy Study chart.



Single participant visual acuity (in logMAR) values at baseline and 12 months,
comparison between with PRIMA Glasses and Participant’s Choice. Boxplots of visual
acuity data distribution showing single participant’s values for baseline, in blue, with PRIMA
glasses at 12 months, in gray, and for Participant’s Choice at 12 months, in green.



Efficacy 
Analyses.

Serious Adverse 
Events.







Discussion
In the current study, the PRIMA system resulted in meaningful improvement in vision in a 
representative sample of participants with profound vision loss due to AMD-induced 
geographic atrophy with foveal involvement. Visual acuity improved from baseline to month 
12 after implantation by at least 0.2 logMAR (≥10 letters) in 81% of the participants and by at 
least 0.3 logMAR (≥15 letters) in 78% with the PRIMA system. The mean improvement from 
baseline at 12 months was 0.51 logMAR (25.5 letters), and the maximum improvement was 
1.18 logMAR (59 letters). Moreover, 84% of the participants reported using the device at 
home for reading letters, numbers, or words. With the use of digital enhancements offered by 
the PRIMA glasses, such as the zoom function, these participants were able to read fonts 
smaller (Snellen equivalent, up to 20/42) than the theoretical resolution achievable with the 
100-μm pixels (Snellen equivalent, approximately 20/400).
The data at 12 months in this clinical study showed that the PRIMA subretinal implant 
restored meaningful central vision in persons with geographic atrophy due to AMD, thus 
enabling the performance of visual tasks such as reading and writing. Although no retinal 
implants have been explanted in humans, the wireless design allows for replacement with 
higher resolution next-generation implants or implantation of multiple arrays in a tiled pattern 
at the atrophic area with minimal incision.



Migräne bei Kindern äußert sich oft mit beidseitigen Kopfschmerzen, Übelkeit, 
Erbrechen, Blässe, Licht-/Lärmempfindlichkeit und Abgeschlagenheit, kann aber 
auch nur als Bauchschmerzen auftreten ("Bauchmigräne"), besonders bei 
jüngeren Kindern. Häufig schlafen betroffene Kinder während einer Attacke ein 
und wachen beschwerdefrei auf, Attacken sind kürzer als bei Erwachsenen (oft 1-
2 Std.). Stress, Schlafmangel, Flüssigkeitsmangel und bestimmte Auslöser (wie 
enge Kleidung) spielen eine große Rolle, Behandlung umfasst Ruhe, Dunkelheit, 
evtl. Medikamente (Ibuprofen) und nicht-medikamentöse Maßnahmen wie 
Stressreduktion.

Symptome
•Kopfschmerz: Oft beidseitig, Stirn, dumpf bis pochend.
•Begleitsymptome: Übelkeit, Erbrechen, Bauchschmerzen 
(können auch allein auftreten).
•Vegetativ: Blässe, kalte Hände/Füße, Müdigkeit, 
Appetitlosigkeit, vermehrter Harndrang.
•Sensorisch: Überempfindlichkeit gegen Licht, Lärm, Gerüche.
•Besonderheiten: Abwesenheit, Schlaf als Heilmittel, 
manchmal Schwindel oder "Alice-im-Wunderland-Syndrom" 
(Verzerrung von Größe/Form) bei Aura.

„Alice im Wunderland“ (Originaltitel: Alice's Adventures in Wonderland) ist ein weltberühmter 
Kinderbuchklassiker des britischen Autors Lewis Carroll aus dem Jahr 1865.

https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF
https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF
https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF
https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF
https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF
https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF
https://www.google.com/search?q=Alice-im-Wunderland-Syndrom&oq=migraine+in+kindern&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMgoIAxAAGIAEGKIEMgoIBBAAGIAEGKIEMgoIBRAAGIAEGKIEMgoIBhAAGIAEGKIEMgoIBxAAGKIEGIkF0gEINzY5MmowajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjQ_duh_42SAxXLQ_EDHXLUMQcQgK4QegQIAxAF


Das Calcitonin Gene-Related Peptide (CGRP) ist 
ein körpereigenes Neuropeptid, das im zentralen und 
peripheren Nervensystem vorkommt. Es spielt eine 
Schlüsselrolle in der Entstehung von Migräne und 
anderen Kopfschmerzerkrankungen.
Hier sind die wichtigsten Fakten auf Deutsch:

•Funktion: CGRP ist einer der stärksten bekannten 
gefäßerweiternden Stoffe im Körper. Es ist an der 
Schmerzweiterleitung und an neurogenen 
Entzündungsprozessen beteiligt.
•Rolle bei Migräne: Während einer Migräneattacke 
steigt der CGRP-Spiegel im Blut deutlich an. Das Peptid 
erweitert die Blutgefäße der Hirnhaut und 
sensibilisiert die Schmerznerven (Trigeminusnerv).



Fremanezumab, a humanized monoclonal antibody that 
selectively targets calcitonin gene–related peptide, is approved 
for the prevention of migraine in adults. Evidence from 
randomized, controlled trials in children and adolescents is 
needed.
We randomly assigned participants 6 to 17 years of age with a 
diagnosis of episodic migraine (defined as migraine for ≥6 
months and a history of ≤14 headache days per month) to 
receive monthly subcutaneous injections of fremanezumab 
(120 mg for participants with a body weight of <45 kg and 225 
mg for those with a body weight of ≥45 kg) or matched placebo 
for 3 months. Participants were allowed to use migraine-
specific medications to treat acute headaches. The primary end 
point was the change from baseline in the average number of 
migraine days per month. Key secondary end points included 
the change in the number of days per month with headache of 
at least moderate severity and a reduction of 50% or more in 
the number of migraine days per month.



Migraine is a common neurologic disorder in childhood and adolescence, with an estimated overall 
prevalence of 11%. Children and adolescents with migraine, as well as their families, face a substantial 
burden due to their attacks, including lost schooling and workdays, poor educational performance, 
and missed social activities. Although lifestyle modifications and treatment of acute attacks represent 
the mainstay of migraine management in children and adolescents, current options for preventive 
treatment have limited efficacy.
Fremanezumab, a humanized monoclonal antibody that selectively targets calcitonin gene–related 
peptide (CGRP), is approved in adults for the preventive treatment of episodic and chronic migraine in 
several countries, including the United States, and across Europe, Asia, and South America. 
Fremanezumab has been shown to significantly reduce headache frequency, use of acute headache 
medication, and headache-related disability in adults with episodic and chronic migraine.
The potential of monoclonal antibodies that target the CGRP pathway in children and adolescents has 
been observed in retrospective cohort studies, and although they are recommended by the American 
Headache Society in certain cases, there is a need for evidence from prospective, randomized, 
controlled trials in this population. As such, we conducted a phase 3, multicenter, randomized, 
placebo-controlled trial with a 3-month double-blind period to evaluate the efficacy and safety of 
fremanezumab in children and adolescents with episodic migraine. The results of the trial have led to 
Food and Drug Administration approval of the drug for the prevention of episodic migraine in children 
and adolescents.



Trial Participants
This trial was conducted at 89 sites, 74 of which enrolled at least one participant, in nine countries 
from August 20, 2020, to March 13, 2024. The trial included participants 6 to 17 years of age with a 
diagnosis of episodic migraine (defined as migraine for ≥6 months and a history of ≤14 headache 
days per month), with or without aura (consistent with the International Classification of Headache 
Disorders, 3rd edition). Participants had to have at least 4 headache days per month in each of the 
3 months before screening. Up to 30% of participants using a stable dose of no more than two 
concomitant migraine-preventive medications for at least 2 months before screening could be 
included. 
Trial Design
This multicenter, parallel-group, randomized, placebo-controlled trial consisted of a 28-day baseline 
period and a 3-month double-blind period. During the baseline period, participants were required 
to maintain a headache diary with data entry on at least 21 days and were permitted to use acute 
migraine medication, except for those containing opioids or barbiturates, and migraine-preventive 
medications that had been taken at a stable dose for at least 2 months before screening. 
Primary and Key Secondary End Points
The primary end point was the least-squares mean change from baseline in the average number of 
migraine days per month during the 3-month double-blind period. A migraine day was defined as a 
calendar day (00:00 to 23:59) in which the participant reported any of the following three events: at 
least 2 consecutive hours of headache that was accompanied by at least two migraine symptoms.



Adverse Events According to Trial Group.

Primary and Ranked Secondary End Points.







Autoimmune Hemolytic Anemia (AIHA) is a rare blood disorder 
where the immune system mistakenly creates antibodies that 
attack and destroy the body's own red blood cells (RBCs), 
drastically shortening their lifespan and causing anemia, 
leading to fatigue, shortness of breath, pale skin, rapid heart 
rate, jaundice, and dark urine. AIHA can be primary (idiopathic) 
or secondary to other conditions like autoimmune diseases 
(lupus) or cancers (lymphoma, leukemia), with common types 
including warm AIHA and cold agglutinin disease, managed 
with corticosteroids, immunosuppressants, or other therapies.

Symptoms
•Fatigue & Weakness: Due to lack of oxygen-carrying red blood 
cells.
•Pale or Jaundiced Skin: Yellowish tint from red blood cell 
breakdown.
•Shortness of Breath & Rapid Heart Rate: The body tries to 
compensate for low RBCs.
•Fever & Chills.
•Dark Urine & Enlarged Spleen.
•Cold Sensitivity: Especially in cold agglutinin disease, causing 
painful bluish fingers/toes.

Causes & Triggers
•Autoimmune Diseases: Lupus, rheumatoid arthritis, 
Hashimoto's thyroiditis.
•Cancers: Chronic lymphocytic leukemia (CLL), 
lymphoma.
•Infections: Epstein-Barr virus (EBV).
•Medications: Certain antibiotics, NSAIDs.
•Primary/Idiopathic: No underlying cause 
identified.



CD19 CAR T-cells are a type of immunotherapy where a 
patient's T-cells are genetically engineered to recognize and 
attack cancer cells (or autoreactive B-cells) that express the 
CD19 protein, leading to remarkable success in treating B-cell 
leukemias, lymphomas, and even some autoimmune diseases, 
by eliminating these malignant or problematic B-cells and 
inducing long-lasting remissions. This powerful therapy works 
by giving T-cells a synthetic receptor (CAR) that links antibody-
like binding to the CD19 antigen with T-cell activation signals, 
clearing the target cells and sometimes causing side effects like 
cytokine release syndrome (CRS) and neurological issues.

How it Works
1.T-Cell Collection: A patient's T-cells are drawn from their blood.
2.Genetic Engineering: These T-cells are modified in a lab to 
express Chimeric Antigen Receptors (CARs) that target CD19.
3.Expansion: The modified CAR T-cells are grown in large numbers.
4.Infusion: The engineered CAR T-cells are infused back into the 
patient.
5.Targeting: The CAR T-cells find and kill any B-cells (including 
cancer cells) expressing CD19.

Antibody-producing cells

Autogenic CAR T cells

https://www.google.com/search?q=T-Cell+Collection&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgAEAw
https://www.google.com/search?q=T-Cell+Collection&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgAEAw
https://www.google.com/search?q=T-Cell+Collection&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgAEAw
https://www.google.com/search?q=T-Cell+Collection&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgAEAw
https://www.google.com/search?q=Genetic+Engineering&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgBEAE
https://www.google.com/search?q=Genetic+Engineering&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgBEAE
https://www.google.com/search?q=Expansion&oq=CD19+CAR+T+cells&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIKCAEQABgKGBYYHjIICAIQABgWGB4yCAgDEAAYFhgeMggIBBAAGBYYHjIICAUQABgWGB4yCAgGEAAYFhgeMggIBxAAGBYYHjIICAgQABgWGB4yCAgJEAAYFhge0gEIOTYwN2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjbt86Eg46SAxVP4wIHHcteHwsQgK4QegYIAQgCEAE
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Background
In patients with autoimmune hemolytic anemia (AIHA), the risk of relapse is high owing to persistent 
autoreactive B-cell activity. Multirefractory AIHA is a more advanced stage of disease that is defined by a 
lack of response to at least three lines of therapy. CD19-directed chimeric antigen receptor (CAR) T-cell 
therapy results in profound B-cell depletion and may be a useful approach to achieving drug-free 
remission in multirefractory AIHA.
Methods
We enrolled patients from a compassionate-use program and those from a phase 1 study who had 
primary multirefractory AIHA. Each patient received a single infusion of autologous CD19 CAR T cells. 
The primary objective was to assess the safety profile — the incidence, characteristics, and severity of 
adverse events, including cytokine-release syndrome and immune effector cell–associated neurotoxicity 
syndrome. Secondary objectives included efficacy and pharmacokinetic features. A complete response 
was defined by resolution of symptoms, an increased hemoglobin level, and normalization of hemolysis 
markers. B-cell reconstitution and the origin of relapse were analyzed with flow cytometry, single-cell 
RNA sequencing, and paired B-cell receptor sequencing.
Conclusions
CD19 CAR T-cell therapy had expected toxic effects and resulted in sustained remission in patients with 
multirefractory AIHA. 



Autoimmune hemolytic anemia (AIHA), a complex disorder mediated by autoantibodies 
against red cells, leads to the accelerated destruction of red cells and severe anemia. The 
annual incidence of AIHA is 18 to 24 cases per million persons worldwide. AIHA is classified as 
warm, cold (including cold agglutinin disease), or mixed on the basis of isotype and the 
temperature at which the autoantibodies are most reactive. AIHA in patients with immune 
thrombocytopenia or autoimmune neutropenia is referred to as Evans’s syndrome. Despite 
the distinct clinical subtypes, all forms of AIHA involve autoantibodies mediated by 
autoreactive B cells or plasma cells. Although AIHA is considered to be benign, all-cause 
mortality among patients with the condition is 5 to 9 times that in the general population, 
depending on the AIHA subtype and geographic region.
Earlier studies of AIHA included patients with refractory AIHA, which usually involves only one 
or two treatment failures. In this study, we assessed the safety and efficacy of CD19 CAR T-cell 
therapy in patients with multirefractory AIHA, a more advanced stage of disease that is 
defined by a lack of response to at least three lines of therapy. We also investigated the 
underlying mechanisms of multirefractory AIHA relapse after CAR T-cell therapy.



Patients and Study Design
From September 2023 through October 2024, patients with multirefractory AIHA who were 
participating in a compassionate-use program or a phase 1 study were screened and enrolled. Eligibility 
criteria were a diagnosis of primary AIHA, including warm, cold, or mixed AIHA or Evans’s syndrome; 
receipt of at least three previous lines of therapy that had failed to result in long-term control; a 
hemoglobin level of less than 10 g per deciliter at screening; a score of 2 or less on the Eastern 
Cooperative Oncology Group performance-status scale (range, 0 to 5, with higher scores reflecting 
greater disability); and adequate organ function, including liver and pulmonary function. Among the 
exclusion criteria were a diagnosis of a lymphoproliferative disorder, secondary AIHA caused by 
medication or infection, an inadequate washout period for previous medications, previous organ 
transplantation or hematopoietic stem-cell transplantation, and the presence of hereditary hemolytic 
anemia or other acquired hemolytic disorders.
Objectives
The primary objective was to assess the safety profile — the incidence, characteristics, and severity of 
adverse events, including cytokine-release syndrome and immune effector cell–associated neurotoxicity 
syndrome (ICANS). Secondary objectives included preliminary efficacy and pharmacokinetic features.
Efficacy was independently assessed by senior specialists at the hospital. Response categories included 
complete response, hematologic complete response with compensated hemolysis, partial response, 
overall response, and no response. 





Adverse Events According to Patient.
Summary of Adverse Events.

Cytpkine release syndrome (CRS)

Immune effector cell–associated neurotoxicity syndrome 
(ICANS).







Discussion
In this study, clinical evaluation of CD19-targeted CAR T-cell therapy in patients with 
multirefractory AIHA showed no unexpected safety signals and rapid remission, including 
prolonged remission in many of the patients. All 11 patients had a complete response, 
discontinued immunosuppressive therapy, and had apparent improvements in quality of life.
Multirefractory AIHA is typically associated with life-threatening anemia, thromboembolic 
complications, and markedly reduced quality of life. The median baseline score on the FACIT-
Fatigue scale was 34.0 in the current study, which is similar to scores in patients with advanced 
cancer. CAR T-cell therapy appeared to alleviate these symptoms and improve quality of life, 
with mild cytokine-release syndrome in 9 patients, ICANS of grade 1 in 1 patient, and no 
persistent hematologic toxic effects. A total of 15 infections were recorded, 80% of which were 
grade 1 or 2 in severity, with no infections of grade 4 resulting in hospitalization.
Our results highlight CD19-targeted CAR T-cell therapy as a promising strategy for inducing 
rapid remission in patients with multirefractory AIHA. Although these early findings are 
encouraging, additional clinical trials are necessary to confirm these findings and refine 
treatment strategies.



Summary
The incidence of sudden cardiac arrest in athletes varies according to age, race and ethnic 
group, sex, sport, and social determinants of health. The common causes of sudden 
cardiac arrest include cardiomyopathies, electrical disorders, coronary-artery anomalies, 
and other cardiac structural abnormalities. There has not been an increase in the 
incidence of sudden cardiac arrest in athletes during the time frame of the coronavirus 
disease 2019 (Covid-19) pandemic. Primary prevention is based on cardiovascular 
screening before participation, and secondary prevention on implementation of 
emergency action plans. Diagnostic evaluation of athletes who survive sudden cardiac 
arrest should mirror that of age-matched nonathletes, with additional sport-specific 
considerations, and should be performed by medical professionals with expertise in the 
interpretation of test results in the context of athletic adaptation. An increasing body of 
evidence indicates that many athletes can return to play after disease-specific treatment, 
without an increase in risk, and professional societies now consider return to 
participation in sports to be reasonable or appropriate through shared decision making 
for numerous cardiac conditions.



Incidence of  cardiac arrest with/without death





While a normal 12-lead ECG is an excellent indicator of immediate cardiac health, it does not completely rule 
out the risk of sudden cardiac arrest (SCA). Clinical data indicates that a normal ECG has a very high negative 
predictive value (99.4%) over a 10-year period, meaning the likelihood of an event remains very low for those 
with normal results.
ECG costs next to nothing and picks up alot







Conclusions and Future Directions
Sudden death from cardiac causes in an athlete is a tragedy that may be preventable by 
means of screening before participation and emergency action planning. These approaches 
are complementary — screening will never be 100% sensitive, and emergency action plans 
will never cover all athletes in all locations. Further research is needed to determine the best 
screening methods and practices. Research on implementation will continue to enhance 
processes and protocols for emergency action plans. Advocacy at the state and federal levels 
to increase AED availability and to provide safer training environments is critical for improving 
the safety of athletes.
For the athlete who survives sudden cardiac arrest, ongoing research will enhance diagnostic 
capabilities and tailoring of treatments to prevent recurrence. Ongoing studies such as the 
Outcomes Registry for Cardiac Conditions in Athletes will continue to expand our 
understanding of outcomes in athletes with cardiovascular disease who return to play, at all 
levels of a sport. The overall goal is to prevent sudden cardiac arrest in athletes and, for 
survivors of cardiac arrest who wish to continue their participation in sports, to facilitate a 
return to play while minimizing risk.



9 years passed. I guess it was not cancerPR3 ANCA



A 63-year-old man was admitted to this hospital with fever, cough, and vision loss in the right eye.
The patient had been in his usual state of health until 3 weeks before the current presentation, when 
vomiting and diarrhea developed, which the patient attributed to his having eaten spoiled meat. 
During the subsequent 2 weeks, vomiting and diarrhea abated, but a new cough productive of 
grayish-brown sputum developed, along with intermittent fever and chills.
Five days before the current presentation, the patient fell in the shower and hit the back of his head. 
There was no loss of consciousness. Three days before the current presentation, the cough 
worsened, and his wife took him to the emergency department of another hospital.
On evaluation, the patient reported fever, chills, cough, and mild shortness of breath. He had had an 
unintentional weight loss of 3 kg in the previous few weeks. Vomiting and diarrhea had resolved, and 
no abdominal pain, anorexia, or rash was present.
The temporal temperature was 36.7°C, the blood pressure 109/71 mm Hg, the heart rate 104 beats 
per minute, the respiratory rate 19 breaths per minute, and the oxygen saturation 91% while the 
patient was breathing ambient air. Auscultation of the lungs revealed scattered crackles, and the 
abdomen was not tender on palpation. He had no rash or lymphadenopathy. The white-cell count 
was 19,300 per microliter (reference range, 4800 to 11,200). 



Supplemental oxygen was 
administered through a nasal cannula, 
empirical treatment with ceftriaxone 
and azithromycin was started, and 
intravenous fluids were administered. 
The patient was admitted to the other 
hospital.
On the second hospital day, the chills 
and cough persisted. Specimens of 
blood, urine, and induced sputum 
were obtained for culture. On the third 
hospital day, the patient awoke with 
loss of vision in the right eye. He had 
no eye pain or headache. On 
examination, marked periorbital 
edema was present, and the lids could 
not open spontaneously.

Where are inflammatory and coagulation markers?



Imaging Studies and Clinical Photograph Obtained at the 
Other Hospital.
CT of the chest and abdomen was performed on admission to 
the other hospital after the administration of intravenous 
contrast material. An axial view of the chest (Panel A) shows 
multiple diffusely distributed pulmonary nodules with 
predominance in the middle and upper lung zones, many of 
which are cavitated (arrows). An axial view of the abdomen 
(Panel B) reveals a large mass with heterogeneous 
enhancement in the liver and a filling defect in the middle 
hepatic vein (arrow). Diffusion-weighted MRI of the head 
(Panel C) reveals multiple small lesions of restricted diffusion 
(arrows). On transfer to this hospital, an external photograph of 
the right eye with mechanical elevation of the eyelid (Panel D) 
reveals conjunctival injection and chemosis, corneal edema, 
anterior chamber fibrin, and a cataract. As compared with 
normal B-scan ultrasound of a healthy eye from a different 
patient (Panel E), the lower-quality image obtained on bedside 
B-scan ultrasonography in this patient (Panel F) shows dense 
vitreous hyperechoic material (star), a subretinal abscess (white 
arrows), and retinal detachment (yellow arrow). The optic 
nerve is denoted by an asterisk in Panels E and F.

Normal eye

Cavities

Abcess



Transthoracic echocardiography showed hyperdynamic left ventricular function and no valvular 
vegetations. Ceftriaxone and azithromycin were discontinued, and empirical treatment with 
vancomycin, cefepime, and metronidazole was started. The patient was transferred to this hospital.
On presentation to this hospital, additional information was obtained. He had no known medical history 
or adverse reactions to medications. Medications included acetaminophen and ibuprofen as needed for 
fever. He had not subsequently traveled internationally and lived in a coastal area of New England. He 
drank alcohol rarely and did not take illicit drugs or smoke cigarettes; he smoked marijuana occasionally. 
The right eyelids were mildly erythematous, tender on palpation, and swollen such that the patient 
could not open the eyelids without assistance. The right eye had limited extraocular movement, had 
mild proptosis, and could only perceive light. The left eye had full extraocular movement and a visual 
acuity of 20/60. The intraocular pressure was 26 mm Hg in the right eye and 17 mm Hg in the left eye 
(reference range, 10 to 21). The right pupillary reaction to light was obscured by corneal haze and fibrin 
in the anterior chamber; the left pupil reacted normally. An afferent pupillary defect was observed in 
the right eye. Slit-lamp examination of the right eye revealed bullous chemosis involving the entire 
circumference of the conjunctiva, diffuse corneal edema with an inferior epithelial defect, and fibrin in 
the anterior chamber. The right iris was only faintly visible, with a faint view to an intact crystalline lens, 
and there was no view to the fundus. The anterior segment of the left eye was normal, and the vitreous 
was clear. Dilated fundoscopic examination of the left eye revealed a cotton-wool spot in the inferior 
retina. B-scan ultrasonography of the right eye showed dense vitreous opacities, subretinal hyperechoic 
material, and marked choroidal thickening 



Differential Diagnosis
This 63-year-old man initially presented to another hospital after a nearly 3-week illness that was 
characterized by self-limited vomiting and diarrhea followed by fever, chills, and productive cough. He 
had leukocytosis, a large liver mass, and multiple cavitary pulmonary nodules. On the third hospital day, 
acute right periorbital edema and vision loss developed. MRI of the head revealed brain lesions in 
multiple vascular territories. Given the rapid onset of illness and these findings, an infectious cause 
seems most likely, and I will discuss infections that account for the liver, lung, brain, and eye findings.
Liver Abscess
The heterogeneously enhancing, mixed cystic and solid mass in the liver is consistent with an abscess. 
The adjacent filling defect in the middle hepatic vein most likely represents septic thrombophlebitis.
Cavitary Lung Nodules
This patient had multiple, widely distributed pulmonary nodules, many of which were cavitated. 
Metastatic cancer is an unlikely diagnosis given the acute onset of his symptoms. In patients with 
granulomatosis with polyangiitis, lung nodules are usually larger than those seen in this patient, and he 
had no history of nosebleeds or hemoptysis. Cavitary lung lesions commonly occur in persons with 
tuberculosis, aspergillus infection, or lung abscess with pneumonia. 
Septic pulmonary emboli produce nodules and masses that are usually widespread, are often located in 
the peripheral lung, and frequently have cavitation — all features that were present in this patient’s 
lung lesions. The most likely source of septic emboli in this patient is septic thrombophlebitis of the 
hepatic vein.



Brain Lesions
MRI of the patient’s head showed multiple small lesions that were distributed across different vascular 
territories. These lesions, which most likely represent small infarcts, probably occurred recently because 
they were bright on both diffusion-weighted imaging and FLAIR sequences.
Eye Findings
The patient’s left eye appeared normal, but fundoscopic examination showed a cotton-wool spot, a 
finding that is most common in patients with diabetes and hypertension but can occur in patients with 
other conditions, such as bacteremia. The blood cultures in this patient were negative, but they were 
obtained after the administration of antibiotic agents. This patient had multiple examination findings 
that were consistent with fulminant bacterial endophthalmitis. Corneal edema often occurs in patients 
with this condition because intraocular inflammation leads to increased intraocular pressure and 
interferes with the corneal endothelial “pump” that maintains appropriate corneal hydration. Slit-lamp 
examination nearly always shows white cells in the aqueous and, in many cases, a hypopyon, which is a 
layer of white cells in the anterior chamber. 
A Unifying Infection
I believe this patient had invasive K. pneumoniae syndrome, which includes a primary liver abscess with 
metastatic infection. This syndrome is caused by a hypervirulent type of K. pneumoniae. As compared 
with liver abscesses caused by other bacteria, those caused by K. pneumoniae are more often single, 
solid lesions or contain necrotic debris, and they are often associated with thrombophlebitis and 
metastatic infection.



Eye Anatomy and Endophthalmitis.
The eye is anatomically divided into anterior and posterior segments by the lens (Panel 
A). The anterior segment is further divided into the anterior and posterior chambers. 
Aqueous humor, a liquid that is continuously produced by the ciliary body and 
reabsorbed into the systemic circulation, fills the anterior segment and is completely 
turned over every 100 minutes. The posterior segment is filled with vitreous humor, 
which is not regenerated but may be surgically removed by vitrectomy. In most cases of 
endophthalmitis (Panels B, C, and D), white cells are present throughout the aqueous 
and vitreous (Panel B). Although it was absent in this patient, a hypopyon, a layer of 
white cells in the anterior chamber, is often present in patients with acute bacterial 
endophthalmitis. Inflammation may be so intense that it obscures the view of the 
retina. A fine-needle aspiration of the vitreous (Panel C) or aqueous may be performed 
to obtain a fluid sample for culture in cases of suspected endophthalmitis. However, 
because the vitreous is gel-like, sometimes no sample can be obtained (known as a “dry 
tap”). Antibiotics are injected into the vitreous after aspiration of the vitreous for 
culture. A vitrectomy (Panel D) involves the use of a vitrector to cut and aspirate the 
vitreous, while balanced salt solution is infused to maintain eye turgor. An undiluted 
sample of vitreous may be obtained for culture at the start of the procedure, and the 
dilute vitreous washings, which are continuously collected during the surgery, may also 
be cultured. The yield of positive intraocular cultures in endophthalmitis is highest with 
vitrectomy, followed by vitreous aspirate, and then aqueous aspirate. Antibiotics are 
injected into the vitreous through a syringe at the end of a vitrectomy. A vitrectomy 
serves to débride the infected vitreous in endophthalmitis (similar to draining an 
abscess), and vitrectomy plus intravitreal antibiotic injection is preferred to intravitreal 
antibiotic injection alone in patients with severe endophthalmitis. However, vitrectomy 
cannot be safely performed in some inflamed eyes.

Discussant‘s Diagnosis
Disseminated infection due to hypervirulent Klebsiella pneumoniae.



Initial Management and Hospital Course
On the day of transfer to this hospital, intraocular needle aspirations were performed. The vitreous 
aspiration yielded no material owing to a highly viscous and inflamed vitreous, and the aqueous 
aspiration yielded 200 μl of fluid for microbiologic studies. In addition to intravenous antimicrobial 
therapy, treatment with intravitreal ceftazidime, vancomycin, and voriconazole was administered. The 
corneal clouding and widespread multilayer abscess with a compromised scleral wall precluded safe 
vitrectomy.The patient reported no light perception in the right eye after the procedure, most likely 
because of the near-complete loss of vision by the time of transfer to this hospital and the subsequent 
increase in intraocular pressure. Despite attempts to lower the intraocular pressure, vision in his right eye 
was not restored. Treatment with topical glucocorticoids and eye drops to reduce the intraocular 
pressure was started for comfort. During the first week in this hospital, proptosis and chemosis 
worsened. The right eye had severe preseptal soft-tissue inflammatory changes and marked orbital 
proptosis with abnormal elongation of the ocular globe. Circumferential scleral enhancement was noted 
in the right eye, along with extensive postseptal soft-tissue inflammatory changes affecting the right 
extraocular muscles and lacrimal gland and a small focus with peripheral enhancement, medial to the 
right globe, that most likely represented a periscleral abscess. The patient had severe stretching of the 
right optic nerve and extensive perineural enhancement along the right optic nerve. Given that the 
patient had no possibility of visual recovery, was at risk for spontaneous globe perforation, and had a 
rapidly worsening orbital infection despite appropriate treatment with antibiotics, enucleation of the 
right eye was performed.



Pathological Discussion
On the second hospital day, Gram’s staining of an expectorated sputum sample showed a moderate 
number of neutrophils but no organisms. Culture grew rare gram-negative rods, which were identified 
as K. pneumoniae with the use of mass spectrometry. At the request of the infectious diseases team, a 
string test (an informal, nonstandardized test in which an inoculation loop is touched to a bacterial 
colony and then lifted to see whether a viscous string forms) was performed. A positive result occurs 
when a string height of greater than 5 mm is formed and represents hypermucoviscosity, a classic 
feature of hypervirulent K. pneumoniae. This patient’s isolate was readily positive. Susceptibility testing 
revealed that the isolate was broadly susceptible to common antibacterial agents, including those that 
had been administered empirically before the first diagnostic procedure.

Discussion of Hypervirulent Klebsiella pneumoniae
Hypervirulent K. pneumoniae was first recognized in the 1980s in Taiwan as the cause of a distinct 
clinical syndrome. Since that time, isolates of hypervirulent K. pneumoniae have become endemic in 
Southeast Asia, and there have been reports of sporadic cases in Europe and the Americas. The disease 
course typically associated with hypervirulent K. pneumoniae begins with the development of a 
pyogenic liver abscess, often in persons who are otherwise healthy, before spreading through the 
bloodstream to distant sites, where it can cause endophthalmitis, meningitis, ventriculitis, pneumonia, 
or even skin and soft-tissue infections — conditions that are generally considered to be uncommon 
manifestations of infection with classical K. pneumoniae.



Microbiologic Studies and Specimens of the Enucleated 
Eye.
A string test performed on the rare growth of Klebsiella 
pneumoniae from the sputum culture shows a positive 
result, with the formation of a viscous string with a height 
of greater than 5 mm (Panel A). Hematoxylin and eosin 
staining of a liver-biopsy specimen (Panel B) shows a 
patch of necrosis and neutrophilic inflammation, findings 
consistent with an abscess. Hematoxylin and eosin 
staining of a lung-biopsy specimen (Panel C) shows 
acutely inflamed alveoli and airways (right side of image) 
and necrosis (left side). Hematoxylin and eosin staining of 
an enucleated eye specimen (Panel D) shows scleral 
perforation and abscess formation. The sclera (double-
sided arrow) is discontinuous with an abscess (single-
sided arrow) that extends into the globe. At higher 
magnification (Panel E), an area with intact sclera (double-
sided arrow) shows that the deeper layers of the eye are 
disorganized, acutely inflamed, and necrotic, findings 
consistent with endophthalmitis.

Viscous string test



The patient had a fluctuating hospital course that was complicated by acute kidney injury and an 
episode of worsening mental status. Repeat brain imaging revealed increased perilesional edema 
despite treatment with antibiotics. He received a 10-day course of dexamethasone, and his 
mental status improved. Five weeks after transfer to this hospital, he was discharged to an acute 
rehabilitation facility where he continued to receive intravenous ceftriaxone. After 2 weeks, he 
was discharged home and transitioned to treatment with oral levofloxacin.
Follow-up imaging studies were obtained during the 6 months after discharge. MRI of the head 
showed a marked decrease in the number and size of the enhancing lesions throughout the brain. 
CT of the abdomen showed a marked reduction in the size of the liver lesion, which no longer 
showed enhancement. CT of the chest revealed near resolution of the pulmonary nodules. 
The patient reestablished care with a primary care physician, and a colonoscopy was 
recommended. He completed a total of 9 months of treatment with antibiotics, which was 
discontinued after follow-up CT confirmed resolution of the liver abscess.

Final Diagnosis
Disseminated infection with hypervirulent Klebsiella pneumoniae.



An Abluminus Drug-Eluting Stent (DES), like the Abluminus DES+, is a next-generation 
coronary stent designed to deliver the anti-restenosis drug Sirolimus specifically to the artery's 
outer (abluminal) surface using a biodegradable polymer, aiming for better outcomes, 
especially in diabetic patients, by providing uniform drug delivery and transitioning to a bare-
metal structure faster. It uses unique balloon technology for precise drug placement, 
addressing limitations of older stents by reducing late complications and improving outcomes 
in challenging patient groups.









New stent worse 
than old stent

New stent worse 
than old stent









An honest assessment; no such data comes from Russia















Mpox (früher Affenpocken) ist eine durch Viren verursachte Infektionskrankheit, die im Januar 
2026 weiterhin weltweit und in Deutschland zirkuliert. Die Situation ist durch verschiedene 
Virusvarianten (Kladen) geprägt, wobei die neue Variante Klade Ib seit Anfang 2026 auch durch 
lokale Übertragungen in Deutschland (speziell in Berlin) nachgewiesen wurde.

The main vaccine for monkeypox (now called mpox) is JYNNEOS (MVA-BN), a safe, two-dose 
shot approved for preventing both mpox and smallpox, used as pre-exposure or post-exposure 
prophylaxis for high-risk groups like men who have sex with men, people with multiple 
partners, or those exposed to the virus.

























"Beiges Fett" ist ein 
induzierbarer Typ von Fettzellen im menschlichen Körper, 
der Energie verbrennen und zur Wärmeerzeugung beitragen 
kann, im Gegensatz zu weißem Fett, das hauptsächlich 
Energie speichert. Es handelt sich um ein biologisches 
Konzept, nicht um ein kommerzielles Produkt, das man 
kaufen kann.
Was ist beiges Fettgewebe?
Beiges Fettgewebe (auch als "brite fat", von "brown in white" 
adipose tissue, bekannt) ist eine Mischform aus weißem und 
braunem Fettgewebe.

Funktion: Ähnlich wie braunes Fettgewebe verbrennen beige 
Fettzellen Kalorien, um Wärme zu erzeugen (Thermogenese), 
was dem Körper hilft, die Temperatur zu regulieren. Menschen 
mit einem höheren Anteil an aktivem beigem oder braunem 
Fettgewebe sind tendenziell schlanker und haben ein 
geringeres Risiko für Stoffwechselerkrankungen wie Diabetes 
und Herzerkrankungen.





Brown fat releases various substances, including heat 
(thermogenesis), lactate, nucleosides (like inosine, 
adenosine), lipids, and proteins/peptides like Neuregulin 
4 (Nrg4), adiponectin, and irisin, which signal to other 
tissues to influence metabolism, glucose control, and 
energy expenditure, acting locally (paracrine) or 
systemically (endocrine) to burn calories and maintain 
body temperature.

Key Substances & Their Roles:
•Heat (Thermogenesis): The primary function, achieved by burning 
calories (glucose, fatty acids) to warm the body, especially in cold 
conditions.
•Lactate: Released during high metabolic activity, potentially acting as a 
local fuel or signaling molecule.
•Nucleosides/Nucleotides: Inosine, adenosine, xanthine, and other 
related compounds are released and can signal to affect brown fat 
function and differentiation.
•Neuregulin 4 (Nrg4): A protein that helps maintain healthy glucose 
and lipid metabolism, protecting against fatty liver disease.
•Adiponectin: Increases with cold exposure, improving insulin 
sensitivity and overall metabolic health, linked to longevity.
•Irisin: A hormone that improves insulin sensitivity, promotes muscle 
health, and can convert white fat to brown fat (browning).
•Lipid Metabolites & Thyroid Hormones: Act locally to modulate brown 
fat's development and heat production.

Beige fat releases various signaling molecules, known as 
"beigokines," that improve metabolic health and energy 
expenditure, including FGF21, Interleukin-6 (IL-
6), Neuregulins (NRG4), VEGF, and BAIBA, affecting 
other organs, blood vessels (lowering blood pressure), 
and immune cells to boost thermogenesis and glucose 
regulation. It also secretes NGF, BDNF, and S100b, 
supporting nerve health and vasculature, while its 
activation involves complex interactions with immune 
cells like eosinophils.

Key Substances (Beigokines) & Their Roles
•Fibroblast Growth Factor 21 (FGF21): Improves whole-body insulin 
sensitivity, reduces food intake (especially sweets).
•Interleukin-6 (IL-6): A cytokine that helps regulate metabolism and 
energy use.
•Neuregulin 4 (NRG4): Supports nerve remodeling and vascular health.
•Vascular Endothelial Growth Factor (VEGF): Promotes new blood 
vessel formation (angiogenesis) for better nutrient/oxygen supply.
•β-Aminoisobutyric Acid (BAIBA): Increases energy expenditure and 
protects against weight gain.
•Neurotrophic Factors (NGF, BDNF): Promote nerve health and 
remodeling.
•S100b: A calcium-binding protein implicated in beige fat's function and 
innervation.
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Das Gen 
PRDM16 (PR domain containing 16) kodiert für einen 
Transkriptionsfaktor, der als zentraler Schalter für die 
Zellschicksalsbestimmung und den Stoffwechsel in 
verschiedenen Geweben fungiert. Besondere Bedeutung hat es 
für das Herz-Kreislauf-System, das Fettgewebe und die 
Hämatopoese.

Zentrale Funktionen
•Herzfunktion und Entwicklung: PRDM16 ist entscheidend für 
die normale Entwicklung des Herzmuskels, insbesondere des 
kompakten Myokards. Es reguliert den Fett- und 
Glukosestoffwechsel in Herzmuskelzellen.
•Fettstoffwechsel: Es gilt als Hauptregulator für die Entstehung 
von braunem und beigem Fettgewebe. Es aktiviert Gene für 
die Thermogenese (Wärmebildung), wie UCP1, und unterdrückt 
gleichzeitig Programme für weißes Fettgewebe.
•Blutdruckregulation: Aktuelle Forschungsergebnisse (Stand 
Januar 2026) zeigen, dass PRDM16 über das beige Fettgewebe 
und die Sekretion des Proteins QSOX1 maßgeblich zur 
Aufrechterhaltung eines gesunden Blutdrucks beiträgt.
•Hämatopoese: Es spielt eine Rolle bei der Erhaltung 
hämatopoetischer Stammzellen

Fatty-acid oxydase and beta hydroxybutyrate



Adipose tissue, the body’s largest endocrine organ, is a 
major regulator of cardiovascular health. In humans, 
white adipose tissue stores fat and is associated with 
an increased risk of cardiovascular disease. By contrast, 
brown adipose tissue produces heat by burning fat and 
is linked to a decreased risk of cardiovascular disease. 
Perivascular adipose tissue (PVAT) surrounds blood 
vessels and has features of both white and brown 
adipose tissue. PVAT secretes adipokines (adipose 
tissue proteins that function as hormones), some of 
which cross the vessel wall and reach its inner layer. 
Koenen et al.  report that deleting the PR domain 
containing 16 (Prdm16) gene in fat cells (adipocytes) 
attenuated PVAT’s brown adipose tissue–like features 
and caused vascular remodeling and hypertension in 
mice. These findings support the view that therapeutic 
activation of brown adipose tissue could reduce the risk 
of cardiovascular disease.



PVAT was considered to be a passive protective 
cushion around blood vessels, but it is now 
recognized as an active vessel layer, called the tunica 
adiposa, with an important role in vascular 
homeostasis (see the figure). It is a heterogeneous 
tissue that hosts adipocytes, vascular cells, 
fibroblasts, immune cells, neurons, and connective 
tissue progenitor cells. PVAT has adipocytes 
containing one large lipid droplet, like white adipose 
tissue, and adipocytes containing many small lipid 
droplets that express proteins involved in heat 
production, like brown adipose tissue. There are two 
types of brown fat: the classic type, which is formed 
before birth, and the inducible postnatal type, which 
arises from white adipose tissue through a process 
called “beiging.” The beige fat cells in PVAT in mice are 
functionally and molecularly similar to the inducible 
brown fat cells in adult humans.

Pressured by fat
Absence of the transcription factor PRDM16 in mice causes 
remodeling of the perivascular adipose tissue that 
surrounds blood vessels. Adipocytes gain more white fat 
characteristics and release the enzyme QSOX1, which 
causes vascular constriction and increased blood pressure.

QSOX1
(Quiescin Sulfhydryl Oxidase 1) ist ein Enzym, das eine entscheidende Rolle bei der 
Ausbildung von Disulfidbrücken in Proteinen spielt. Es als wiichtiger faktor für die 
Aufrechterhaltung von Barrierefunktionen im Körper.
Biologische Funktion
•Disulfid-Katalysator: QSOX1 katalysiert die Oxidation von Sulfhydryl-Gruppen zu 
Disulfidbrücken unter Reduktion von Sauerstoff zu Wasserstoffperoxid.



Changes in the composition and function of PVAT can promote atherosclerosis, a 
major cause of cardiovascular disease, through an “outside-in” mechanism in 
which PVAT-derived adipokines travel to the blood vessel wall, causing 
inflammation and vessel wall constriction. In rats, overexpression of the 
protein PRDM16—a major gene expression regulator of the beiging process—in 
PVAT caused white adipocytes to beige and decreased atherosclerotic plaque 
formation in blood vessels. By contrast, deletion of Prdm16 inhibited PVAT beiging 
and led to more vascular lesions in mice. Koenen et al. demonstrated that in 
addition to atherosclerosis, changes in the composition and function of PVAT 
promote hypertension in mice. Absence of PRDM16 in PVAT adipocytes erased 
their beige identity, leading to accumulation of connective tissue (fibrosis), 
increased constriction in blood vessels, and elevated blood pressure. The absence 
of PRDM16 also changed the repertoire of adipokines released by PVAT. For 
example, there was increased expression of quiescin sulfhydryl oxidase 1 (QSOX1), 
an enzyme that drives vascular malfunction by increasing vascular fibrosis and 
constriction. Although these observations were independent of body weight 
changes, assessing the absence of PRDM16 in mice given a high-fat diet could help 
to clarify the role of PVAT and PRDM16 in obesity-related cardiovascular disease.



PRDM16 has been extensively studied as a regulator of adipocyte and heart 
muscle cell (cardiomyocyte) identity. More recently, PRDM16 was reported to 
have a role in endothelial cells, as its absence alters the ability of blood vessels to 
dilate, and in determining the identity of vascular smooth muscle cells. Koenen et 
al. investigated how Prdm16 deletion in PVAT adipocytes affected their adipokine-
mediated communication with smooth muscle cells in the tunica media—the 
middle layer of blood vessels. How this deletion affects communication with 
endothelial cells in the tunica intima—the inner layer of blood vessels—remains 
undetermined. Whether Prdm16 deletion in endothelial or vascular smooth 
muscle cells affects PVAT adipocytes through altered “inside-out” communication 
is another outstanding question. Notably, PVAT harbors part of the vasa vasorum, 
the network of microvessels that nourishes the walls of larger blood vessels and 
that provides a physical connection between the outer and inner vessel walls. 
Whether the vasa vasorum are involved in bidirectional communication within 
the vessel wall or in the function of PVAT is also unclear.



Koenen et al.’s meta-analysis of genome-wide association studies that used data from 
three biobanks reveals an overall positive association between PRDM16 variants and 
hypertension in humans. However, PVAT has different features depending on its 
location: Thoracic PVAT typically has a beige fat phenotype, whereas intestinal PVAT is 
predominantly composed of white fat cells. The expression of PRDM16 might be 
different in distinct PVAT regions, so the absence of PRDM16 could have more- or less-
pronounced effects in the vessel wall according to location. Notably, Koenen et 
al. observed that the expression level of Prdm16 in thoracic PVAT is higher in male 
versus female mice and that the absence of PRDM16 led to prominent changes in 
vascular fibrosis and adipokine expression in male animals only. Previous studies in 
mice also revealed that PRDM16 has cell type–specific effects on blood pressure. Its 
absence in adipocytes resulted in hypertension, whereas in vascular smooth muscle 
cells, it had the opposite effect. Therefore, a tissue- and cell type–specific approach is 
warranted when considering the modulation of PRDM16 for therapeutic purposes.



Koenen et al.’s findings suggest that the 
activation of brown adipose tissue by 
boosting or stabilizing PRDM16 
expression could have cardiovascular 
benefits. Although current human and 
nonhuman data are encouraging, well-
controlled clinical trials are needed to 
determine whether triggering beiging of 
adipose tissue reduces the frequency of 
adverse cardiovascular events in 
patients. Future studies may elucidate 
the cross-talk between PVAT and the 
multilayered arterial wall in various 
cardiovascular disease conditions, such 
as atherosclerosis, potentially revealing 
new therapeutic opportunities.
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