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1.Absence of light perception in the left eye 
2.A relative afferent pupillary defect
3.Complete ophthalmoplegia of the left eye  
4.Proptosis  
5.Vertical nystagmus

44-year-old man presented to the emergency department with a 3-day 
history of vision loss and pain in the left eye. The symptoms had started 
after he had passed out for 3 hours in a position that put pressure on his 
left eye; before losing consciousness, he had taken insomnia medications 
and consumed alcohol. An anterior segment examination showed 
hemorrhagic chemosis and a fixed, mid-dilated pupil (left). The intraocular 
pressure in the left eye was normal. Funduscopy showed diffuse retinal 
whitening, a finding consistent with infarction, and optical coherence 
tomography revealed full-thickness retinal edema. Magnetic resonance 
imaging of the orbit showed engorgement of the extraocular muscles and 
orbital tissue (right). A diagnosis of ischemic retinopathy and 
choroidopathy owing to prolonged orbital compression was made. Which 
of the following is LEAST likely to be found on physical examination in this 
patient? 

The correct answer is vertical nystagmus; all of the other 
findings listed were observed in this patient. Historically, this 
condition has been known as “Saturday night retinopathy” 
because of its association with the use of alcohol and sedating 
substances. There is no consensus on management of the 
condition. The patient received treatment with systemic high-
dose glucocorticoids and topical agents to prevent elevation of 
intraocular pressure; however, during follow-up by telephone 4 
months after the initial assessment, the patient reported that 
he remained blind in his left eye. 



We described three cases who presented to our centre with 
acute visual loss following intravenous drug abuse and stupor 
leading to continuous pressure on the orbit while asleep. All 
cases presented with acute vision loss and had funduscopic 
evidence of ophthalmic or central retinal artery occlusion. Two 
of the cases presented with ophthalmoplegia and proptosis. 
One of the cases had significantly increased intraocular 
pressure with corneal oedema. All cases had fixed and non-
reactive pupils with significant relative afferent pupillary defect. 
One case also had accompanying peroneal nerve damage. All 
three cases had poor visual outcomes. Saturday night 
retinopathy is a blinding condition with either central retinal or 
ophthalmic artery occlusion, which may present with transient 
orbital congestion and ophthalmoplegia. It may be 
accompanied by other nerve damage from compression in 
other parts of the body and is caused by prolonged positional 
pressure on the orbit.

Saturday Night Retinopathy with Ophthalmoplegia: 
A Case Series

Case 1—3 days after visual loss. (Left) Red free fundus photo, 
right eye. (Middle) Fluorescein angiography of the right eye at 
approximately 45 seconds following dye injection confirmed 
the presence of what had been complete ophthalmic artery 
occlusion, with significantly delayed and decreased perfusion 
of the choroid and retinal circulation. (Right) Normal left eye.

Case 1—3 days after visual loss. (Left) Fundus examination 
of the right eye revealed significant pallor of the fundus, 
most notable in the posterior pole, cherry-red spot, 
engorgement of veins and attenuation of arteries, and slight 
hyperaemia of the optic disc. (Right) Normal left eye.



Case 1—3 days after visual loss. OCT of the retina confirmed 
significant swelling of entire retinal thickness in the right eye 
extrafoveally (top); normal left eye in the macular area (bottom).

Case 1—3 days after visual loss. MRI of orbit revealed 
engorgement of right extraocular muscles and lacrimal gland. 
(Top left) Coronal T1. (Top right) Coronal T1 with contrast. 
(Bottom left) Axial T1. Note normal size of right superior 
ophthalmic vein (arrow). (Botton right) Axial T1 with contrast.

External photograph of patient (case 2) showing proptosis 
and 4+ underaction in upgaze, OD; OS was normal. Four 
days after visual loss. (Top) Primary gaze. (Bottom) Upgaze.



Case 2—4 days after visual loss. Fluorescein angiography of 
right eye reveals the presence of ophthalmic artery 
occlusion, with significantly delayed and decreased 
perfusion of the choroid and retinal circulation.

Case 2. Retinal pigment epithelial changes seen 1 month after 
presentation in the nasal periphery of the fundus further indicate 
that the ophthalmic artery was involved.

Saturday night retinopathy is a blinding condition with either 
central retinal or ophthalmic artery occlusion, which may have 
with transient orbital congestion and ophthalmoplegia. It may 
be accompanied by other nerve damage from compression in 
other parts of the body and is caused by prolonged positional 
pressure on the orbit. Prolonged periods of altered mental 
status inhibit spontaneous movements, which would ordinarily 
alleviate the focal compression during normal sleep.



Das Dengue-Fieber ist eine Erkrankung, die durch das Dengue-Virus ausgelöst wird. Das Dengue-Virus wird durch 
den Stich einer infizierten Stechmücke der Gattung Aedes, hauptsächlich Aedes aegypti (Gelbfiebermücke), aber 
auch Aedes albopictus (Tigermücke) übertragen und verbreitet.



| Design of DSV4. Top panel shows 
schematic diagram of all four DENV, 
encircled parts represent envelope domain 
III (EDIII) component of all four viruses. 
These EDIIIs components were linked with 
hexa-glycine linkers, fused to n-terminus of 
Hepatitis-B surface antigen (HBsAg) and 
further cloned in the background of four 
copies of HBsAg. The cloned expression 
cassette including DENV-EDIIIs, was 
integrated into the yeast expression host, 
Pichia pastoris, and DSV4 antigen was 
purified from the recombinant host for 
further immunological studies.



Butantan–Dengue Vaccine (Butantan-DV) is an 
investigational, single-dose, live, attenuated, tetravalent 
vaccine against dengue disease, but data on its overall 
efficacy are needed. In an ongoing phase 3, double-blind 
trial in Brazil, we randomly assigned participants to 
receive Butantan-DV or placebo, with stratification 
according to age (2 to 6 years, 7 to 17 years, and 18 to 59 
years); 5 years of follow-up is planned. The objectives of 
the trial were to evaluate overall vaccine efficacy against 
symptomatic, virologically confirmed dengue of any 
serotype occurring more than 28 days after vaccination 
(the primary efficacy end point), regardless of serostatus 
at baseline, and to describe safety up to day 21 (the 
primary safety end point). Here, vaccine efficacy was 
assessed on the basis of 2 years of follow-up for each 
participant, and safety as solicited vaccine-related adverse 
events reported up to day 21 after injection. Key 
secondary objectives were to assess vaccine efficacy 
among participants according to dengue serostatus at 
baseline and according to the dengue viral serotype; 
efficacy according to age was also assessed.



Four serotypes of dengue virus (DENV) circulate worldwide, causing an estimated 390 million infections 
annually. The largest burden of dengue disease occurs in Southeast Asia and Central and South America. In 
Brazil, DENV is hyperendemic, with varying incidence across the country. Although most primary DENV 
infections are asymptomatic or subclinical, DENV can result in severe disease, particularly with secondary 
heterotypic infection. The goal of a dengue vaccine is to offer protection against all DENV serotypes. An 
increased risk of severe dengue after CYD-TDV vaccination among persons with no history of dengue 
infection has been observed. Therefore, the World Health Organization (WHO) has recommended limiting 
the use of CYD-TDV to persons previously exposed to dengue or, if screening is not available, to areas in 
which the disease is endemic (with a seroprevalence of at least 80% by 9 years of age).
Methods
Trial Design, Participants, and Oversight
DEN-03-IB is an ongoing phase 3, randomized, double-blind, placebo-controlled trial, with 5 years of 
planned follow-up, being conducted at 16 sites in Brazil. 
Participants underwent randomization according to age (2 to 6 years of age, 7 to 17 years of age, and 18 to 
59 years of age) and in a 2:1 ratio to receive a single dose of Butantan-DV or placebo. Enrollment occurred 
from February 2016 to July 2019, starting with the adult group and proceeding to the remaining age groups 
in descending order after interim safety analyses were performed by the data and safety monitoring 
committee.

Vaccine Description
Butantan-DV is composed of attenuated vaccine viruses for DENV-1, DENV-3, and DENV-4 (rDENV1Δ30, 
rDENV3Δ30/31, and rDENV4Δ30) and a chimeric vaccine virus containing the DENV-2 genes encoding the 
premembrane (prM) and envelope (E) proteins on the attenuated DENV-4 background (rDENV2/4Δ30[ME]).



Efficacy Assessments and End Points
Vaccine efficacy was assessed on the basis of 
symptomatic, virologically confirmed dengue occurring 
more than 28 days after injection. Participants were 
instructed to seek out the trial team if they had a fever 
or other symptoms that could be present in a case of 
dengue. A blood sample was collected, preferably 
within 9 days after the onset of symptoms, to evaluate 
the possibility of dengue. Virologic confirmation and 
determination of serotype were made with the use of 
a fourplex reverse-transcriptase–polymerase-chain-
reaction assay.
Safety Assessments and End Points
Safety assessments included the monitoring of 
solicited (administration-site and systemic) and 
unsolicited adverse events that occurred within 21 
days after injection. Unsolicited adverse events, 
including serious adverse events, were recorded 
throughout the follow-up period. Participants recorded 
adverse events in a diary during the 21 days after 
injection and reported adverse event by means of 
periodic telephone calls; the investigators evaluated 
adverse events for severity and causality with respect 
to the vaccine or placebo. 



Cumulative Incidence of Virologically 
Confirmed Dengue through 2-Year Follow-Up.



Vaccine Efficacy at 2 Years after Injection.



Within 21 days after injection, three participants in the vaccine 
group and two participants in the placebo group had serious 
adverse events that were considered to be related to the 
vaccine or placebo. Two additional participants had vaccine- or 
placebo-related serious adverse events occurring at 22 days or 
later after injection, for a total of seven vaccine- or placebo-
related serious adverse events (i.e., Bell’s palsy, bronchospasm, 
facial paralysis, Guillain-Barré syndrome, peripheral 
neuropathy, transverse sinus thrombosis, and viral infection) in 
the 2 years of follow-up. The trial-group assignments with 
respect to the participant-level safety data remain concealed; 
however, the data and safety monitoring committee reviewed 
all serious adverse events and did not recommend unblinding 
of the safety data in any case.

Adverse Events within 21 Days after Injection.







Studies evaluating surgical-site infection have had 
conflicting results with respect to the use of alcohol 
solutions containing iodine povacrylex or chlorhexidine 
gluconate as skin antisepsis before surgery to repair a 
fractured limb (i.e., an extremity fracture). In a cluster-
randomized, crossover trial at 25 hospitals in the United 
States and Canada, we randomly assigned hospitals to use 
a solution of 0.7% iodine povacrylex in 74% isopropyl 
alcohol (iodine group) or 2% chlorhexidine gluconate in 
70% isopropyl alcohol (chlorhexidine group) as 
preoperative antisepsis for surgical procedures to repair 
extremity fractures. Every 2 months, the hospitals 
alternated interventions. Separate populations of patients 
with either open or closed fractures were enrolled and 
included in the analysis. The primary outcome was 
surgical-site infection, which included superficial incisional 
infection within 30 days or deep incisional or organ-space 
infection within 90 days. The secondary outcome was 
unplanned reoperation for fracture-healing complications.



Clinical practice guidelines universally recommend the use of antiseptic skin solutions containing alcohol 
to prevent surgical-site infection. Although some guidelines favor antisepsis with chlorhexidine gluconate 
over an iodophor, all recommendations recognize a lack of consensus with respect to the most effective 
agent.

Methods
Trial Design and Oversight
In this trial, we used a multiple-period, cluster-randomized, crossover design. A total of 25 hospitals in the 
United States and Canada participated in the trial. Of these hospitals, 20 recruited patients with either 
open or closed fractures; 3 hospitals recruited patients with closed fractures only, and 2 recruited those 
with open fractures only.
Cluster Selection
We selected hospitals for participation in the trial after we had obtained confirmation that their 
orthopedic surgery practice group had appropriate research personnel infrastructure to implement the 
protocol, an adequate volume of patients with fractures to meet enrollment targets, a commitment from 
all surgeons to adhere to the assigned interventions.
Closed-Fracture Population
The closed-fracture population consisted of adults (≥18 years old) who were undergoing surgical fixation 
of a closed lower-limb or pelvic fracture. 
Open-Fracture Population
The open-fracture population consisted of adults (≥18 years old) who had an open upper-limb or lower-
limb fracture warranting surgical fixation. In addition, the patient’s open fracture must have received 
surgical débridement within 72 hours after injury. 



Randomization and Interventions
Participating hospitals were randomly 
assigned to use a solution of 0.7% iodine 
povacrylex in 74% isopropyl alcohol (3M 
Duraprep Surgical Prepping Solution) or 
a solution of 2% chlorhexidine gluconate 
in 70% isopropyl alcohol (BD ChloraPrep; 
3M SoluPrep S Sterile Antiseptic 
Solution) for all eligible patients.

Trial Outcomes
The primary outcome was surgical-site 
infection, as defined by the 2017 
reporting criteria of the Centers for 
Disease Control and Prevention (CDC) 
National Healthcare Safety Network. 
This outcome included superficial 
incisional infection within 30 days and 
deep incisional or organ-space infection 
within 90 days after definitive fracture-
management surgery. 



Characteristics of the Patients at Baseline.



Treatment Characteristics of Closed-Fracture Injuries.



Treatment Characteristics of Open-Fracture Injuries.



Primary and Secondary Outcomes.



Subgroup Analyses of Surgical-Site Infection. 
The presence of a severe soft-tissue injury or periarticular fracture did not substantially modify the effect of iodine 
povacrylex as compared with chlorhexidine gluconate in the closed-fracture population. Similarly, in the open-
fracture population, there was no major differential treatment effect associated with the severity or location of the 
fracture or with the presence of wound contamination.





Beim Morbus Niemann-Pick handelt es sich um eine vererbte Sphingomyelinlipidose. 
Morbus Niemann-Pick Typ A und B werden den Sphingolipidosen zugeordnet und gemeinsam auch 
als ASMD ("acid sphingomeyelinase deficiency“ ASMD) gelabelt. Morbus Niemann-Pick Typ C und D 
gehört zu den Lipidspeicherkrankheiten. Die klinischen Unterschiede sind jedoch nur sehr gering. 
Morbus Niemann-Pick Typ A und B beruhen auf einem Defekt des SMPD1-Gens auf Chromosom 11, das 
für die saure Sphingomyelinase (ASM) kodiert. Der Gendefekt führt dazu, dass das Sphingomyelin nicht 
mehr abgebaut werden kann und sich in den Zellen von verschiedenen Organen (z.B. Milz und Leber) 
anreichert.
Eine Beeinträchtigung des Cholesterolstoffwechsels, bedingt durch einen Gendefekt auf dem 
Chromosom 18, ist Ursache des Morbus Niemann-Pick Typ C und D. Bei diesen Formen reichern 
sich Cholesterin und andere Produkte des Stoffwechsels in den Zellen an.
Hauptsymptome des Morbus Niemann-Pick Typ A sind eine Hepatosplenomegalie und 
ein psychomotorischer Abbau. Die Entwicklung der betroffenen Kinder stagniert. Fähigkeiten, die in den 
vergangenen Lebensjahren erlernt wurden, gehen im Laufe der Zeit verloren.
Häufig lassen sich noch vor Vollendigung des ersten Lebenshalbjahres eine Gedeihstörung, Erbrechen, 
eine Gehörminderung, eine Tetraspastik sowie myoklonische Anfälle beobachten. Beim Typ B werden 
keine zerebralen Symptome beobachtet.
Bei Typ C und D ist die Speicherung von Lipiden in den inneren Organen besonders ausgeprägt. Häufig 
zeigen schon Neugeborene einen Ikterus.
Im Laufe der Zeit treten neurologische Symptome mit Atrophie des Großhirns, 
des Kleinhirns, Tremor und Krampfanfällen hinzu. Die Entwicklung einer Aspirationspneumonie ist 
durch eine Schluckstörung möglich.
Bei jedem zweiten Kind zeigt sich bei der Spiegelung des Augenhintergrunds ein kirschroter Fleck.



Die zugrundeliegenden Gendefekte sind zur 
Zeit (2022) nicht therapierbar. Für den 
Morbus Niemann-Pick Typ A und B ist 
eine Enzymersatztherapie mit Olipudase 
alfa verfügbar. Typ C wird symptomatisch 
mit Iminozucker Miglustat behandelt.



Ein Verlust von Myelin im Zentralnervensystem wird als einer der wichtigsten Faktoren in 
der Pathogenese der Niemann-Pick-Krankheit gesehen. Zur Erforschung der Krankheit 
werden Tiermodelle genutzt, die Mutationen tragen, welche der Niemann-Pick-Krankheit 
zugrunde liegen, beispielsweise eine Mutation im NPC1-Gen, wie sie in Niemann-Pick Typ C 
vorliegt. In diesem Modell konnte gezeigt werden, dass die Expression des Proteins Myelin 
Gene Regulatory Factor (MRF) signifikant abnimmt. MRF ist ein Transkriptionsfaktor von 
kritischer Bedeutung in der Bildung und Aufrechterhaltung von Myelinscheiden. Es ist daher 
wahrscheinlich, dass Fehler in der Differenzierung von Oligodendrozyten und in der 
Myelinisierung die neurologischen Defizite bedingen.

Umfassendes differentialdiagnostisches panel für Morbus Niemann-Pick, Typ C, 
Differentialdiagnose, mit insgesamt 29 kuratierten Genen je nach klinischer 
Verdachtsdiagnose. Typ C resultiert aus NPC1- oder NPC2 -Genvarianten, die für den 
intrazellulären Transport von Lipiden benötigt werden. Diese Mutationen führen zu einer 
Störung der Lysosomen, die Sphingomyelin und Cholesterin nicht richtig metabolisieren 
können, was zu einer fortschreitenden intrazellulären Lipidakkumulation und Organschäden 
führt. Klinische Manifestationen können Gedeihstörung, 
Hepatosplenomegalie, Thrombozytopenie, interstitielle Lungenerkrankung, kognitive und 
motorische Beeinträchtigung sowie ein kirschroter Fleck der Makula sein. Bei NPK-A werden 
eine fortschreitende Neurodegeneration und eine kurze Lebenserwartung beobachtet, 
während NPK-B sich typischerweise nicht neurologisch manifestiert. Die Diagnose einer NPK 
basiert auf einem klinischen Verdacht und kann durch die Messung der Sphingomyelinase-
Aktivität oder Biomarker, Gentests oder Biopsie bestätigt werden. Derzeit gibt es keine 
Heilung für NPK, daher ist die Therapie supportiv und konzentriert sich auf die 
Symptomkontrolle.

Acid sphingomyelinase 
deficiency (ASMD)



Miglustat ist ein Arzneistoff der zur Behandlung zweier lysosomaler Speicherkrankheiten angewendet wird: 
Morbus Gaucher des Typs 1 und Niemann-Pick-Krankheit Typ C. Der Arzneistoff ist im Gegensatz zu den anderen 
Medikamenten, die zur Therapie des Morbus Gaucher verabreicht werden oral bioverfügbar.

•Miglustat hemmt die Glukosylzeramidsynthase, 
die für den ersten Schritt in der Synthese der 
meisten Glykolipide verantwortlich ist.

•Treatment of NPC is currently limited to 
reducing the rate of disease progression with the 
substrate reduction therapy drug miglustat 
(Zavesca™), which is approved in the European 
Union and several other countries, but not in the 
USA .

N-Acetyl-L-leucine is an endogenous metabolite.

One mechanism of action of N-acetyl-L-leucine is the activation of cerebral 
glucose metabolism in the cerebellum, correlated with enhanced cerebellar 
activity. In an animal model of NPC, N-acetyl-DL-leucine and its enantiomers 
significantly reduced ataxia in Npc1−/− mice, when treated symptomatically (from 
8 to 9 weeks of age) and pre-symptomatically (from 3 weeks of age). These 
studies specifically identified the L-enantiomer as the neuroprotective 
isomer, observed to significantly delay the onset of functional decline (gait 
abnormalities, motor dysfunction), the decline in general health and condition, as 
well as slowing disease progression and prolonging survival (whereas the D-
enantiomer did not).





Approaches to Treatment of 
Lysosomal Storage Diseases.



Niemann–Pick disease type C is a rare lysosomal storage disorder. 
We evaluated the safety and efficacy of N-acetyl-l-leucine (NALL), an 
agent that potentially ameliorates lysosomal and metabolic 
dysfunction, for the treatment of Niemann–Pick disease type C. In 
this double-blind, placebo-controlled, crossover trial, we randomly 
assigned patients 4 years of age or older with genetically confirmed 
Niemann–Pick disease type C in a 1:1 ratio to receive NALL for 12 
weeks, followed by placebo for 12 weeks, or to receive placebo for 
12 weeks, followed by NALL for 12 weeks. NALL or matching placebo 
was administered orally two to three times per day, with patients 4 
to 12 years of age receiving weight-based doses (2 to 4 g per day) 
and those 13 years of age or older receiving a dose of 4 g per day. 
The primary end point was the total score on the Scale for the 
Assessment and Rating of Ataxia (SARA; range, 0 to 40, with lower 
scores indicating better neurologic status). Secondary end points 
included scores on the Clinical Global Impression of Improvement, 
the Spinocerebellar Ataxia Functional Index, and the Modified 
Disability Rating Scale. Crossover data from the two 12-week 
periods in each group were included in the comparisons of NALL 
with placebo.



Niemann–Pick disease type C is a rare, progressive, debilitating, and prematurely fatal autosomal recessive 
lysosomal storage disorder, with an incidence of one case per 100,000 persons. The disease manifests with 
systemic, psychiatric, and neurologic symptoms, and many aspects of neurologic function are impaired. 
Treatment of Niemann–Pick disease type C is currently limited to slowing the progression of neurologic 
symptoms with miglustat, a drug used in substrate reduction therapy for glycosphingolipid lysosomal 
storage disorders. Miglustat has been approved in the European Union and several other countries but not 
in the United States.
N-acetyl-l-leucine (NALL) is the l-enantiomer of N-acetyl-dl-leucine. The agent is administered orally and is 
taken up by monocarboxylate transporters, which are expressed ubiquitously and thus deliver NALL to all 
body tissues, including across the blood–brain barrier. The agent enters enzyme-controlled pathways that 
correct metabolic dysfunction and improves adenosine triphosphate (ATP) energy production. Such 
correction and improvement have multiple subsequent effects: mitochondrial and lysosomal functions are 
intrinsically linked, and the normalization of energy metabolism ameliorates lysosomal dysfunction and 
leads to a reduction in the storage of unesterified cholesterol and sphingolipids. At a cellular level, the 
depletion of ATP causes neuronal depolarization, leading to the failure of membrane-based ion-transport 
systems and defective membrane excitability that affects neuronal communication. Treatment with NALL 
was shown to normalize neuronal membrane potentials in a guinea pig model, thereby ostensibly 
improving cellular signaling processes and restoring and protecting neuronal circuits. In various animal 
models, treatment with NALL has led to dampening of neuroinflammation, which indicates a potential 
neuroprotective effect.



Patients
Patients 4 years of age or older who had received a diagnosis of Niemann–Pick disease type C were eligible for 
inclusion if they had presented with clinical symptoms and signs referable to Niemann–Pick disease type C, had 
provided written informed consent (or consent had been provided by a legal representative), and had undertaken a 
washout of any prohibited medications (i.e., N-acetyl-dl-leucine, N-acetyl-l-leucine, sulfasalazine, or rosuvastatin) for 
42 days before screening. The total score on the Scale for the Assessment and Rating of Ataxia (SARA) had to be 
between 7 and 34, which represents a range of mild to severe symptoms (scores range from 0 to 40, with lower 
scores indicating better neurologic status). 
Procedures
The trial consisted of a 2-week baseline period followed by two consecutive 12-week treatment periods; the baseline 
and treatment periods included a 7-day window for the last visit after the intended 2 or 12 weeks, respectively. Two 
visits (occurring 14 to 21 days apart) were conducted in the baseline period. Safety and efficacy assessments were 
performed at both visits. At the second baseline visit (visit 2), eligible patients were randomly assigned in a 1:1 ratio 
to receive NALL in period 1 for 84 to 91 days and then matching placebo in period 2 for 84 to 91 days (sequence 1) or 
to receive placebo in period 1 for 84 to 91 days and then NALL in period 2 for 84 to 91 days (sequence 2). NALL or 
placebo was immediately switched at the end of period 1 (visit 4).



Endpoint
The endpoint was the total score on the SARA, 
an eight-item clinical rating scale that 
incorporates assessments of gait, stance, sitting, 
and speech disturbance, as well as the finger-
chase test, the nose-to-finger test, the fast-
alternating-hand-movements test, and the heel-
along-shin slide test.



SARA and mSARA Total Scores at Visits 2, 4, and 6.





Das hereditäre Angioödem (HAE) ist eine genetisch bedingte 
Erkrankung, die durch attackenhaft auftretende Schwellungen 
gekennzeichnet ist. Diese Schwellungen können zu einer 
lebensbedrohlichen Verlegung der Luftwege führen.

The symptoms of hereditary angioedema type I develop due to 
a deficiency of a protein known as complement component C1 
esterase inhibitor. Hereditary angioedema type II is a more 
uncommon form of the disorder and may occur because of 
abnormal C1 esterase proteins that do not function properly.



When the target DNA is found, Cas9 – one of the enzymes produced by the CRISPR system – binds to the DNA 
and cuts it, shutting the targeted gene off. Using modified versions of Cas9, researchers can activate gene 
expression instead of cutting the DNA.





Hereditary angioedema is a rare genetic disease that leads to severe and unpredictable 
swelling attacks. NTLA-2002 is an in vivo gene-editing therapy based on clustered 
regularly interspaced short palindromic repeats (CRISPR)–CRISPR-associated protein 9. 
NTLA-2002 targets the gene encoding kallikrein B1 (KLKB1), with the goal of lifelong 
control of angioedema attacks after a single dose. In this phase 1 dose-escalation portion 
of a combined phase 1–2 trial of NTLA-2002 in adults with hereditary angioedema, we 
administered NTLA-2002 at a single dose of 25 mg, 50 mg, or 75 mg. The primary end 
points were the safety and side-effect profile of NTLA-2002 therapy. Secondary and 
exploratory end points included pharmacokinetics, pharmacodynamics, and clinical 
efficacy determined on the basis of investigator-confirmed angioedema attacks.
Conclusions
In this small study, a single dose of NTLA-2002 led to robust, dose-dependent, and 
durable reductions in total plasma kallikrein levels, and no severe adverse events were 
observed. In exploratory analyses, reductions in the number of angioedema attacks per 
month were observed at all dose levels.



Methods
Study Design and Oversight
The phase 1 portion of this phase 1–2 trial is an ongoing multicenter, open-label, dose-escalation study with up 
to 30 patients that is assessing the safety, side-effect profile, pharmacodynamics, pharmacokinetics, and 
preliminary efficacy of NTLA-2002 therapy in patients with hereditary angioedema. 
Patients
Eligible patients were 18 years of age or older, had received a diagnosis of type 1 or type 2 hereditary 
angioedema, and had had at least three investigator-confirmed attacks during the 90 days before screening (the 
historical attack period). Patients were excluded if they had a concurrent diagnosis of any other type of 
recurrent angioedema or if they were known to have had an adverse reaction or hypersensitivity to any LNP 
component. Full eligibility criteria are listed in the protocol.
Treatment
NTLA-2002 was administered as a single intravenous infusion over a minimum of 2 hours. 
Clinical Assessments
Each patient recorded angioedema symptoms, attacks, and treatments in an electronic diary. The investigator 
reviewed the diary at each study visit to confirm whether an event represented an attack due to angioedema.
Study End Points
The primary end points of the phase 1 study were the safety and side-effect profile of NTLA-2002 as assessed 
on the basis of adverse events and the incidence of dose-limiting toxic effects. The secondary end points 
included the change from baseline in the total plasma kallikrein protein level and the change from baseline in 
the plasma concentrations of the components of NTLA-2002.





Adverse Events after the Administration of NTLA-2002.



Change from Baseline in the Total Plasma Kallikrein Protein 
Level According to NTLA-2002 Dose.



Change from Baseline in the Number of Investigator-
Confirmed Angioedema Attacks per Month.



Angioedema Attacks before and after the Infusion of NTLA-2002.



Discussion
In 10 patients with hereditary angioedema, a single dose of NTLA-2002 resulted in no 
apparent safety concerns. The safety profile of NTLA-2002 was substantially similar to that 
of NTLA-2001, which is not surprising because the two drug products differ only with 
respect to the 20-nucleotide targeting sequence at the 5ʹ end of the sgRNA. We therefore 
propose that the short-term safety events associated with the use of each product are 
caused by the LNP or the expression of Cas9 protein, rather than by the editing activity of 
the treatment.
Together with previously reported results from an ongoing phase 1 study of NTLA-2001 in 
patients with transthyretin amyloidosis, these results from our study of NTLA-2002 in 
patients with hereditary angioedema support the modularity of CRISPR-Cas9–based in vivo 
gene editing as a therapeutic platform with the potential for broad application in the 
treatment of genetic diseases. None of the patients who received NTLA-2002 had serious 
adverse events, and treatment with the drug elicited a dose-dependent reduction in the 
total plasma kallikrein level. After the receipt of NTLA-2002 therapy, patients had a 
decreased number of angioedema attacks per month. These results support the continued 
investigation of NTLA-2002 as a new therapy for the treatment of hereditary angioedema.





Cardiac implantable electronic devices (CIEDs) constitute a major breakthrough in the management of heart 
rhythm disorders. These devices largely include bradycardia pacemakers, biventricular pacemakers, and 
implantable cardioverter–defibrillators (ICDs). In the United States, more than 400,000 CIEDs are implanted 
every year. The increasing number of patients with a CIED has made it necessary for all clinicians to have a 
basic understanding of what these devices do, the evidence supporting their use, their possible contribution 
to the overall clinical presentation, and the consideration of how they should be managed when surgery, a 
nonsurgical procedure, magnetic resonance imaging (MRI), or radiation therapy is planned.



Pros and Cons of Various Pacemaker Types.



RCTs of Cardiac-Resynchronization Therapy (CRT) and an 
Implantable Cardioverter–Defibrillator (ICD).



Selecting a Pacemaker Type for a Given Patient. 



Pros and Cons of Various ICD Types. 



Conclusions and Future Directions
The field of CIEDs has evolved substantially in the past two decades, and evidence is accumulating with 
respect to which patients benefit most from different methods of pacing and various types of ICD. Despite 
these major advances, several gaps in knowledge remain. In relation to pacing, we need to determine both 
how to optimize the effectiveness and safety of dual-chamber, leadless pacemakers and whether leadless 
pacemakers could be developed that would allow conduction system pacing. More data are needed on how 
the effectiveness and safety of His or left bundle-branch area pacing compare with those of biventricular 
pacing. This question is being assessed by the Left vs. Left pragmatic randomized trial, which is enrolling 
patients with an LVEF of 50% or less and either a wide QRS complex (≥130 msec) or anticipated pacing of 40% 
or more.
More data are needed on the role of ICDs for primary prevention in patients with nonischemic 
cardiomyopathy; the outcomes of subcutaneous ICDs in patients not included or not well represented in prior 
studies, such as patients with hypertrophic cardiomyopathy; and the outcomes of extravascular ICDs. Other 
data gaps concern the identification of patients who are most likely to benefit from an ICD among all ICD-
eligible patients and the development of methods to identify and treat patients at high personal risk for 
sudden death from cardiac causes who are not identified by current ICD guidelines. Filling these gaps will 
enable clinicians to deliver personalized care, ensuring that patients receive the type of CIED that will provide 
the greatest benefit.





Ein Vitamin-A-Mangel ist eine Form der Hypovitaminose, die durch eine zu geringe Zufuhr von Vitamin A bedingt ist. 
Er tritt vor allem in Entwicklungsländern auf. Frühsymptome eines Vitamin-A-Mangels ist 
die Nachtblindheit (Nyktalopie) sowie eine Photophobie. Eine Augenbeteiligung kann sich weiterhin in Form 
einer konjunktivalen Xerose mit Bitot-Flecken (weiße Flecken aus keratinisiertem Epithel auf der Sklera), selten 
mit Hornhautgeschwüren und -nekrosen bzw. in Form einer Xerophthalmie manifestieren. Die Keratomalazie führt 
bei ca. 250.000 Kindern pro Jahr zur Erblindung.
Ein symptomatischer Vitamin-A-Mangel geht mit einer erhöhten Sterblichkeit durch Diarrhö, Dysenterie, 
Masern, Malaria und Atemwegserkrankungen einher. Vitamin-A-Mangel kann die Barrierefunktionen der Epithelien 
stören und das Immunsystem schwächen.

Vitamin A ist wichtig für das Wachstum, Funktion und Aufbau 
von Haut und Schleimhäuten, Blutkörperchen, Stoffwechsel so
wie für den Sehvorgang. Die Verwertung dieses Vitamins im 
Körper kann durch Leberschäden und die Einnahme von 
Östrogenpräparaten gestört werden. Neueste Untersuchungen 
zeigten, dass entgegen der Vermutung selbst durch geringste 
Mengen Fett in Nahrungsmitteln das Vitamin A vom Körper 
aufgenommen und verwendet werden kann. Beim Sehvorgang 
vermittelt 11-cis-Retinal (bei Süßwasserfischen und 
manchen Amphibien 11-cis-3,4-Dehydroretinal) als 
lichtempfindliches Chromophor die Phototransduktion. Es 
kommt in den Sehpigmenten bei den Lichtrezeptoren in 
der Retina vor. Unter den vielen Vitamin A-Funktionen ist die 
fürs Sehen am besten untersucht.



A 43-year-old woman presented to the primary care clinic with a 1-week history of dysuria and lower abdominal 
pressure. She reported no fevers, hematuria, or flank pain. She had reported similar symptoms several times over 
the previous 2 years in a different health care system. Each episode had been diagnosed as a urinary tract 
infection (UTI) with confirmation by culture (all cultures grew either Escherichia coli or Enterococcus faecalis) and 
had resolved after antimicrobial treatment. The patient’s medical history included severe obesity that had been 
treated with a biliopancreatic diversion with a duodenal switch procedure 20 years earlier, nephrolithiasis 
(visualized on computed tomographic [CT] urography, with calcium phosphate and calcium oxalate stones 
identified on stone analysis), and iron-deficiency anemia. The patient was premenopausal. She had previously 
been treated with intravenous ferric gluconate infusions but had not received infusions in the past 6 months. Her 
only medication was a transdermal multivitamin patch; she preferred not to take supplements in pill form. She 
reported no tobacco smoking or illicit drug use. She drank alcohol twice a year. Her only international travel was a 
weeklong cruise to Jamaica several years earlier. She worked in an office. She was sexually active with one male 
partner. All labs, examins were normal. The serum albumin level was 3.4 g per deciliter. The serum ferritin level 
was 70 ng per milliliter (normal range, 7 to 271). Urinary dipstick analysis was positive for nitrites and leukocyte 
esterase; the urine pH was 6.0. Urine culture grew more than 100,000 colony-forming units of E. coli. Her 
symptoms resolved with a 7-day course of cefuroxime.



The patient had additional UTIs caused by E. coli and E. 
faecalis. One year after her index primary care visit, CT 
urography revealed urothelial thickening and mild dilatation 
of the left renal collecting system and ureter with 
nonenhancing debris involving the majority of the left renal 
calyces. Kidney size was normal. There was no perinephric fat 
stranding, bladder-wall thickening, or stones. Flexible 
ureteroscopy revealed pale, sloughing mucosa with patchy 
white plaques throughout both renal pelvicalyceal systems, 
with a greater plaque burden on the left side than on the right 
side. During ureteroscopic biopsy of the left pelvicalyceal 
urothelium, scant fragments of keratinaceous debris were 
obtained, but there was insufficient tissue for further studies. 
The bladder urothelium was normal.

Bacterial and fungal cultures and cytologic testing of aspirated samples (from the left renal pelvis) and clean-catch urine 
samples were negative. Blastomyces antigen testing and nucleic acid amplification testing for Neisseria gonorrhea, 
Chlamydia trachomatis, Trichomonas vaginalis, and Mycoplasma genitalium, assessed in urine, were also negative. 
Polymerase-chain-reaction testing for Ureaplasma parvum in urine was positive. Serum testing for rapid plasma reagin and 
an interferon gamma release assay were negative, as were serologic tests for blastomyces, histoplasma, coccidioides, and 
schistosoma. Levels of IgG4, IgA, IgG, and IgM were normal. Testing for the human immunodeficiency virus was not done. 
Mycobacterial cultures of the urine were negative. The patient continued to have UTIs caused by E. coli and E. faecalis.



Percutaneous nephroscopy that was performed 
7 months after the flexible ureteroscopy 
revealed white, pale, sloughing mucosa in the 
urothelial tract, which was débrided. 
Histopathological assessment of a urothelial-
biopsy sample showed extensive keratinizing 
squamous metaplasia

Histopathological Sample from the Left Renal 
Collecting System. 
A histopathological assessment of a biopsy sample 
obtained from the left renal collecting system 
showed extensively keratinizing squamous 
metaplasia (arrows; hematoxylin and eosin 
staining).



Serum levels of copper, selenium, vitamin B12, and folic acid were normal. The serum zinc level was 51 μg per deciliter (7.8 
μmol per liter; normal range, 55 to 150 μg per deciliter [8.4 to 23.0 μmol per liter]), the 25-hydroxyvitamin D level was 9 ng 
per milliliter (normal range, 30 to 100), the vitamin E level was less than 0.2 mg per deciliter (5 μmol per liter; normal range, 
0.55 to 1.70 mg per deciliter [13 to 39 μmol per liter]), and the vitamin A level was less than 10 μg per deciliter (0.35 μmol 
per liter; normal range, 10 to 50 μg per deciliter [0.35 to 1.75 μmol per liter]).
On further questioning after the diagnosis of vitamin A deficiency, the patient reported problems with driving at night 
owing to difficulty seeing in the dark. She did not undergo a formal ophthalmologic assessment. She reported no pruritus, 
skin dryness, abdominal pain, or steatorrhea, and no abnormalities on skin examination were noted after the diagnosis.

High-dose vitamin A (100,000 IU by mouth daily for 4 days, then 50,000 IU daily) was prescribed, as were oral vitamin D, 
calcium, zinc, iron supplements, and a multivitamin. Four months later, the serum vitamin A level was 23 μg per deciliter 
(0.80 μmol per liter), and ureteroscopy revealed a substantial reduction in white plaques and sloughing mucosa. 
Ureteroscopy that was conducted after 15 months of vitamin A supplementation revealed resolution of the urothelial 
abnormalities, and the vitamin A level at that time was 13 μg per deciliter (0.45 μmol per liter). Although the patient’s 
vitamin A level had decreased from the previous year, she reported taking oral vitamin A supplementation as prescribed. 
After 2 years of treatment, she had not had any subsequent UTIs.

Commentary
The time between this patient’s first UTI and identification of the cause of recurrent UTIs — keratinizing desquamative 
squamous metaplasia — was approximately 4 years. Keratinizing desquamative squamous metaplasia due to vitamin A 
deficiency occurred after a bariatric operation that had been performed 20 years earlier, with subsequent insufficient 
nutritional supplementation.



Biliopancreatic Diversion with Duodenal Switch. 

In a biliopancreatic diversion with duodenal switch procedure, a 
portion of the greater curvature of the stomach is removed. The 
duodenum is then divided, and the intestinal tract is rerouted to 
create a long limb of bowel that contains only digestive enzymes 
and another long limb that contains only food. There is a short 
segment of distal bowel (50 to 100 cm) where food and digestive 
enzymes mix. This situation leads to a reduced surface area for 
absorption.

Postsurgical bariatric care requires frequent laboratory testing and 
multiple encounters with the health care team to review and 
respond to results; care restrictions that were associated with the 
coronavirus disease 2019 pandemic made the situation more 
challenging for this patient. This case highlights the importance of 
clearly defined and coordinated nutritional care pathways after 
bariatric surgery and the hazards of fragmented care.
Bariatric procedures such as biliopancreatic diversion with 
duodenal switch are associated with enduring medical and 
psychological benefits, but they can induce occult or overt 
malnutrition, including micronutrient deficiencies. This case 
reminds us how close attention to postoperative nutritional 
supplementation and coordination of care can flip the switch.

































Der deutsche Begriff „Typhus“ stiftet im Ausland gelegentlich Verwirrung. Die Krankheit heißt auf englisch „typhoid 
fever“ oder auch „enteric fever“. Der englische Begriff „typhus“ bezeichnet hingegen eine andere Gruppe von 
Infektionskrankheiten.





































Cefepim ist ein Cephalosporin-Antibiotikum der vierten Generation, das zur Behandlung von Infektionen angewendet 
wird, die durch Cefepim-empfindliche Bakterien verursacht werden, wie Lungenentzündung, Harnwegsinfektionen oder 
Hautinfektionen.

Anwendung
Cefepim ist ein Cephalosporin-Antibiotikum der vierten 
Generation. Es wirkt gegen gramnegative Bakterien wie 
Enterobacter spp., Escherichia coli, Klebsiella pneumoniae, 
Proteus mirabilis und Pseudomonas aeruginosa sowie gegen 
grampositive Bakterien wie Staphylococcus aureus (nur 
Methicillin-empfindliche Isolate), Streptococcus 
pneumoniae, Streptococcus pyogenes und Viridans-
Streptokokken.

Wirkmechanismus
Cefepim ist ein bakterizides Cephalosporin mit einer 
ähnlichen Wirkweise wie andere Beta-Laktam-Antibiotika. 
Cefepim zerstört bakterielle Zellwände, indem es 
Transpeptidasen, die als Penicillin-bindende Proteine (PBPs) 
bekannt sind, bindet und hemmt. Diese Enzyme sind an den 
Endstadien der Synthese der Peptidoglykanschicht beteiligt. 
Ihre Hemmung führt zur Lyse und zum Tod anfälliger 
Mikroorganismen.



Interoception is the collection of senses 
providing information to the organism about 
the internal state of the body. This can be both 
conscious and subconscious. It encompasses 
the brain's process of integrating signals relayed 
from the body into specific subregions—like the 
brainstem, thalamus, insula, somatosensory, 
and anterior cingulate cortex—allowing for a 
nuanced representation of the physiological 
state of the body. This is important for 
maintaining homeostatic conditions in the body 
and, potentially, facilitating self-awareness.

The contemporary definition of interoception is not synonymous with the term "visceroception". Visceroception 
refers to the perception of bodily signals arising specifically from the viscera: the heart, lungs, stomach, and 
bladder, along with other internal organs in the trunk of the body.

Misrepresentations of internal states, or a disconnect between the body's signals and the brain's interpretation and 
prediction of those signals, have been suggested to underlie conditions such as anxiety, depression, panic 
disorder, anorexia nervosa, bulimia nervosa, posttraumatic stress disorder (PTSD), obsessive compulsive 
disorder (OCD), attention deficit hyperactivity disorder (ADHD), alexithymia, somatic symptom disorder, and illness 
anxiety disorders.





Interoception is the sensing of internal body signals without outer sensory perception













Central illustration. AET, aerobic exercise training; CT, combined training; HIIT, high-intensity
interval training; IET, isometric exercise training; RT, dynamic resistance training.


