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A 69-year-old woman presented to the emergency 
room after experiencing 2 weeks of dizziness. On 
physical exam she appeared jaundiced, and had 
hepatomegaly and generalized abdominal 
tenderness. Rectal exam showed silver-colored 
stool. She had a hemoglobin level of 7.5 g per 
deciliter (reference range, 11.0 to 14.5), an elevated 
total bilirubin level, and an elevated alkaline 
phosphatase level. What is the diagnosis?

Upper gastrointestinal bleed 

Metastatic colon cancer 

Heavy-metal toxicity 

Liver cirrhosis 

Dubin-Johnson syndrome

Correct!
The correct answer is metastatic colon cancer. The patient was found to have a cecal mass 
and multiple liver metastases on a computed tomography scan, consistent with metastatic 
colon cancer. The appearance of silver stool was from a combination of white stool 
associated with obstructive jaundice and black stool of melena. 





Die amyotrophe Lateralsklerose (ALS) gehört zur Gruppe der Motoneuron-Krankheiten und ist eine nicht 
heilbare degenerative Erkrankung des motorischen Nervensystems. Das Degenerieren der ersten 
Motoneurone führt zu einem erhöhten Muskeltonus (spastische Lähmung). Durch Schädigung der zweiten 
Motoneurone kommt es zu zunehmender Muskelschwäche (Parese bis Plegie), die 
mit Muskelschwund einhergeht. Dies führt zu einer fortschreitenden Einschränkung bei den Aktivitäten des 
täglichen Lebens.
Motoneurone bezeichnet. Es können sowohl die so genannten ersten Motoneurone betroffen sein, motorische 
Nervenzellen, die sich in der motorischen Hirnrinde (motorischer Kortex) befinden, als auch die als zweite 
Motoneurone bezeichneten Vorderhornzellen des Rückenmarks oder die motorischen Zellen 
des Hirnstamms in den Hirnnervenkernen. Die Fortsätze (Axone) der ersten Motoneurone ziehen zu den 
zweiten Motoneuronen, die wiederum mit ihren Fortsätzen zur Skelettmuskulatur ziehen und diese 
innervieren. Die beiden Formen führen zu etwas unterschiedlichen Symptomen. Das Degenerieren der ersten 
Motoneurone führt zu einem erhöhten Muskeltonus (spastische Lähmung). Durch Schädigung der zweiten 
Motoneurone kommt es zu zunehmender Muskelschwäche (Parese bis Plegie), die 
mit Muskelschwund (Amyotrophie) einhergeht. Durch die Lähmungen der Muskulatur kommt es unter 
anderem zu Gang-, Sprech- und Schluckstörungen, eingeschränkter Koordination und Schwäche der Arm-
und Handmuskulatur und dadurch zu einer fortschreitenden Einschränkung bei den Aktivitäten des täglichen 
Lebens.



Die amyotrophe Lateralsklerose hat ein – vor allem im 
Anfangsstadium – sehr variables Krankheitsbild, das 
durch Degeneration und damit einhergehende 
Funktionsstörung des ersten und zweiten 
Motoneurons gekennzeichnet ist. Dies hat 
Ausfallerscheinungen der Muskulatur zur Folge. Die 
klinische Symptomatik ist dementsprechend geprägt 
durch eine Kombination von spastischen und 
schlaffen Lähmungen der Muskulatur. Je nach 
Lokalisation der Schädigung der motorischen Bahnen 
kommt es zur Funktionseinschränkung der Muskulatur 
der oberen und unteren Extremität, 
der bulbären Muskulatur und der Rumpfmuskulatur.

Die Ursache (Ätiologie) der Erkrankung ist unklar. 
Genetische Faktoren werden bei den meisten ALS-
Patienten festgestellt; ob sie die alleinigen Auslöser 
sind, ist unbekannt. Die meisten Fälle treten 
sporadisch, das heißt ohne familiäre Häufung, auf 
(sporadische ALS, sALS). In einem kleinen Teil der 
Fälle (5–10 %) kommt es jedoch zu einer familiären 
Häufung (familiäre ALS, fALS). Drei Gruppen von 
Mutationen in verschiedenen Genen (TARDBP, 
C9ORF72, VAPB, FUS, SOD1) werden in einem 
Großteil der Fälle gefunden. Sie führen zur 
pathologischen Anhäufung oder zum vorzeitigen 
Abbau jeweils eines falsch gefalteten Proteine (TDP-
43, FUS oder SOD1), was letztendlich (wie bei 
den Tautopatien das tau-Protein) die 
Neurodegeneration auslöst.
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Superoxide dismutase [Cu-Zn] also known as superoxide dismutase 1 or SOD1 is an enzyme that in humans is 
encoded by the SOD1 gene, located on chromosome 21. SOD1 is one of three human superoxide dismutases. It 
is implicated in apoptosis and familial amyotrophic lateral sclerosis. SOD1 binds copper and zinc ions and is one 
of three superoxide dismutases responsible for destroying free superoxide radicals in the body. The 
encoded isozyme is a soluble cytoplasmic and mitochondrial intermembrane space protein, acting as a 
homodimer to convert naturally occurring, but harmful, superoxide radicals to molecular oxygen and hydrogen 
peroxide. Hydrogen peroxide can then be broken down by another enzyme called catalase. Most notably, SOD1 is 
pivotal in reactive oxygen species (ROS) release during oxidative stress by ischemia-reperfusion injury, 
specifically in the myocardium as part of a heart attack (also known as ischemic heart disease). Ischemic heart 
disease, which results from an occlusion of one of the major coronary arteries, is currently still the leading cause 
of morbidity and mortality in western society. Mutations (over 150 identified to date) in this gene have been linked 
to familial amyotrophic lateral sclerosis. However, several pieces of evidence also show that wild-type SOD1, 
under conditions of cellular stress, is implicated in a significant fraction of sporadic ALS cases, which represent 
90% of ALS patients. The most frequent mutation are A4V (in the U.S.A.) and H46R (Japan).

Up to 2% of all cases of amyotrophic lateral sclerosis 
(ALS) result from mutations in the gene encoding 
superoxide dismutase 1 (SOD1). More than 180 
different SOD1 mutations have been identified in ALS. 
The mechanisms by which mutations in SOD1 cause 
degeneration of motor neurons in genetic ALS are not 
fully understood; a toxic gain of function has been 
considered to be the most likely mechanism in ALS 
caused by SOD1 mutations. Lowering the concentration 
of mutant SOD1 protein may be a potential target for 
therapeutic intervention. Antisense oligonucleotides 
(ASOs) have been generally safe for the treatment of 
other diseases, including spinal muscular atrophy.



Als Antisense-Oligonukleotide, kurz ASO, bezeichnet 
man synthetische, kurzkettige, 
einzelsträngige Nukleinsäuren, die aus 
wenigen Nukleotiden aus einer frei wählbaren Abfolge 
von Basen aufgebaut sind. ASO binden 
über komplementäre Basenpaarung an eine 
Nukleinsäure, deren Basenabfolge zu ihnen passt 
(entgegengesetzte Basenpaare - "Anti-Sense"). 
Antisense-Oligonukleotide finden Verwendung in 
der Gentechnik und in der Therapie genetisch bedingter 
Erkrankungen. Durch die spezifische Bindung an die 
komplementäre Zielsequenz 
der RNA eines Proteins wird dessen Bildung verhindert. 
Auch die Modulation von prä-mRNA ist möglich. Exon-
Skipping ist momentaner Stand der Forschung zur 
Heilung verschiedener Erkrankungen, wie der spinalen 
Muskelatrophie (SMA). Es werden 
fehlerhafte Mutationen in Exons verändert, sodass das 
Exon beim Splicing nicht entfernt wird.

Antisense-Oligonucleotide	binden	nach	Einbringung	in	die	
Zielzellen	an	entsprechend	komplementäre	mRNA,	
wodurch die Translation und somit auch die 
Biosynthese des Zielproteins spezifisch verhindert 
wird.
Der	Komplex	aus	Antisense-DNA-Olignucleotid	und	dem	
gebundenen	RNA-Strang	wird	von	der	RNase	H	erkannnt,	
die	die	RNA	enzymatisch	spaltet,	wodurch	das	Antisense-
DNA-Oligonucleotid	frei	wird	und	somit	erneut	zur	
Bindung	komplementärer	RNA	zur	Verfügung	steht.
Kritische	Aspekte	sind	zum	einen	die	Einbringung	in	die	
Zellen,	denn	die	negativ	geladene	DNA	überwindet	nur	
schlecht Zellmembranen. Verschiedene lipophile 
Moleküle haben sich hierbei als hilfreich erwiesen.
Zum	anderen	werden	ungeschützte,	kurze	DNA-
Oligonucleotide	in	Zellen	schnell	abgebaut.	Um	den	
Abbau	zu	verhindern	oder	zumindest	zu	verlangsamen,	
werden	neben	Phosphothioaten	verschiedene	2´-
Modifikationen	erfolgreich	eingesetzt.



ALS is a progressive neurodegenerative 
disorder where damage to and death of
motor neurons (the nerve cells that control
the movement of muscles) leads to a loss of
muscle control and paralysis. The exact
cause of the disease is unknown, but some
inherited forms of ALS are caused by
a mutation in the superoxide dismutase-1 
gene. SOD1 encodes for a protein, which
neutralizes harmful radical oxygen
molecules. Mutations in SOD1 can cause
the enzyme to misfold as it is being made, 
which may lead to a toxic buildup of
misfolded protein.

Tofersen is a type of antisense therapy. It is
an artificially created piece of DNA that is
designed to specifically bind 
to SOD1 mRNA (mRNA is a temporary copy
of a gene that is used by the machinery of
the cell to make protein). By binding to
the SOD1 mRNA, tofersen targets it for
degradation and prevents it from being read, 
thereby stopping SOD1 protein production. 
By reducing levels of SOD1 protein, 
tofersen may be able to slow the
progression of this form of ALS.



Phase 1–2 Trial of Antisense Oligonucleotide Tofersen for SOD1 ALS

Tofersen is an antisense oligonucleotide that mediates the degradation of superoxide dismutase 1 (SOD1) 
messenger RNA to reduce SOD1 protein synthesis. Intrathecal administration of tofersen is being studied for the 
treatment of amyotrophic lateral sclerosis (ALS) due to SOD1 mutations. We conducted a phase 1–2 ascending-
dose trial evaluating tofersen in adults with ALS due to SOD1 mutations. In each dose cohort (20, 40, 60, or 100 
mg), participants were randomly assigned in a 3:1 ratio to receive five doses of tofersen or placebo, administered 
intrathecally for 12 weeks. The primary outcomes were safety and pharmacokinetics. The secondary outcome 
was the change from baseline in the cerebrospinal fluid (CSF) SOD1 concentration at day 85. Clinical function 
and vital capacity were measured.





At baseline and during the trial, an elevated CSF protein concentration or CSF pleocytosis (or both) was 
observed. In the combined placebo group, 1 of 12 participants (8%) had at least one CSF white-cell count of 
more than 10 cells per cubic millimeter, as compared with 16 of 38 participants (42%) in the combined 
tofersen groups, with a maximum observed value of 144 white cells per cubic millimeter. Elevations in CSF 
white-cell count and protein were reported as adverse events in 4 and 5 participants, respectively, who 
received tofersen; 1 participant who received placebo had an adverse event of elevated CSF protein 
concentration. 



Effect of Tofersen Treatment on 
Total Superoxide Dismutase 1 
(SOD1) Protein Concentrations 
in Cerebrospinal Fluid. 

The geometric mean ratio 
between the baseline value and 
the values at the specified time 
points are shown. Geometric 
mean ratios were calculated 
with the use of the least-
squares method. 𝙸 bars 
indicate 95% confidence 
intervals. In the combined 
placebo group, there was one 
anomaly for a cerebrospinal 
fluid sample obtained at day 15; 
the result was below the limit of 
quantitation and was noted as 
being missing data. All missing 
data were imputed with the use 
of a mixed model for repeated 
measures.



Clinical Measures of Change in Clinical Function, 
Respiratory Function, and Muscle Strength.





Discussion
In this trial of the SOD-1 mRNA-targeting ASO tofersen, adverse events were headache, procedural pain, post–
lumbar puncture syndrome, falls, back pain, pain in an arm or leg, dizziness, and neck pain, many of which were 
attributable to the lumbar puncture that was required for administration of tofersen or placebo. Increased CSF 
protein and white-cell counts were also observed. The cause of CSF pleocytosis and protein elevations remains 
unclear. Although myelitis with sensory and motor deficits was not seen in this trial, the clinical syndrome has 
been observed in the context of tofersen administration (unpublished data from the ongoing phase 3 [part C] 
portion of our trial and the long-term extension study [ClinicalTrials.gov number, NCT03070119. opens in new 
tab]). The underlying cause of myelitis and the relationship to CSF pleocytosis and protein elevations are 
unknown. Changes in CSF variables and any manifestations of central nervous system inflammation are being 
monitored in part C of our trial and in the ongoing extension study.
The reduction from baseline in the total CSF SOD1 concentration was 3% in the placebo group and 36% in the 
group that received 100 mg of tofersen (the highest-dose group), with reductions in the lower-dose tofersen 
groups ranging from 1% to 27%. There was no multiplicity adjustment of confidence intervals for the CSF SOD1 
analyses, so no quantitative inferences can be made from these data. The highest concentrations of tofersen in 
plasma and CSF were observed with the 100-mg dose of tofersen. In post hoc analyses, there were no apparent 
differences in the baseline concentrations or magnitude of total reduction in the SOD1 concentration in CSF 
between participants with fast-progressing disease and other participants. The decrease in the SOD1 protein 
concentration was most apparent after 57 days. Data from animal models suggest that ASOs can lower SOD1 
protein concentrations by more than 75% in the spinal cord, but it is unknown how the reduction in the SOD1 
concentration in CSF in the current trial translates into a reduction of SOD1 concentration in central nervous 
system parenchymal tissues.
This trial was not powered to test an effect on clinical or biologic measures beyond the reduction in SOD1 
concentration in CSF. With regard to some exploratory outcomes, there may have been evidence of a slowing in 
the decrease in the ALSFRS-R score, the slow vital capacity, and the handheld dynamometry megascore with 
the 100-mg dose of tofersen, although no conclusions can be drawn from these descriptive outcomes. With 
cessation of the 100-mg dose of tofersen, smaller decreases in the SOD1 concentration in CSF, neurofilament 
light chains, and phosphorylated neurofilament heavy chains and greater decreases in the ALSFRS-R score 
were observed than during the intervention period.



SOD1 Suppression with Adeno-Associated Virus and MicroRNA in Familial ALS



Patient 1.
During the month of February 2017, Patient 1, a 22-year-old man, began to notice weakness in his left leg. He 
had the same SOD1 missense mutation replacing alanine with valine at position 5 (SOD1-A5V) as his mother, 
who had died from ALS at the age of 45 years. In March 2017, his slow vital capacity was 100% of the predicted
value, and his ALSFRS-R score was 42. 
On July 19, 2017, he received a single intrathecal infusion of 4.2×1014 vector genomes of AAV-miR-SOD1 along
with an intravenous bolus of methylprednisolone (1.0 g); the latter was repeated the following day. 
Three weeks after the infusion, he had transient tingling in both hands, and 1 week later, he reported having a 
feeling of painful “electric shocks” in his left foot. The prednisone dose, which had been tapered to 10 mg per 
day, was increased to 30 mg. At 8 weeks, the CSF had 23 white cells per cubic millimeter and a protein level of
342 mg per deciliter.
Twenty-four weeks after treatment (46 weeks after the onset of ALS symptoms), the patient’s ALSFRS-R score 
was reduced to 38 from the baseline level of 42. The loss of strength in the left leg continued, with left hip flexion
and extension of MRC grade 0 and grade 2, respectively. Scores for strength of extension and flexion of the left
knee were absent, whereas scores for extension and flexion of the right knee were 85% and 61%, respectively, 
with both scores better than at 20 weeks. At 36 weeks after treatment, flexion of the right knee was 100% of the
predicted value on dynamometry.
At 41 weeks, the extension and flexion of the right knee were 90% and 56%, respectively, of the predicted
values. The CSF showed 8 white cells per cubic millimeter, and the protein level was 99 mg per deciliter (Table 
S1). At 12 months after treatment (nearly 18 months after the onset of ALS symptoms), he could propel himself
in a wheelchair using the right leg, and vital capacity was reduced to 21% of the predicted value. At 14 months, 
he regained the ability to extend and flex the fingers of the left hand, a function that had been absent for the
previous 20 weeks. Subsequently, he received continuous noninvasive ventilation and died of respiratory arrest
15.6 months after the initiation of treatment and 20.5 months after the onset of ALS symptoms.
The results of autopsy performed 4 hours after death showed a loss of motor neurons in the cervical, thoracic, 
and left lumbosacral spinal cord but relative sparing of motor neurons in the right lumbosacral spinal cord as
gauged visually; this finding corresponded to the preservation of some strength in his right leg.
On Western immunoblotting, the ratio of SOD1 to actin in a sample of lumbosacral spinal cord obtained from
Patient 1 was 0.25, which was more than 90% lower than the level either in five samples obtained from other
patients who had ALS.   



Slow Vital Capacity, Functional Status, and 
Histologic Analysis of Spinal Cord in the 
Study Patients.



Time Course of Clinical Events, Immune 
Reaction, and Treatment in Patient 1.



Western Immunoblot Analysis of 
SOD1 Protein in Spinal Cord.



Patient 2
Patient 2 was a 56-year-old man with a family history of ALS who had a homozygous missense mutation in 
SOD1 that replaced aspartate with alanine at position 91 (D91A–D91A). In the autumn of 2013, he first noted
distal weakness in both legs; in November 2017, the examination showed bilateral wrist-extension weakness
(MRC grade, 3) and reduced hip-flexion strength (MRC grade, 2). He had Babinski signs and excessively
reactive finger jerks to percussion. Sensory function was normal. As a result of the meningoradiculitis that
developed after treatment in Patient 1, we aimed to suppress B-cell activity and T-cell function with rituximab
(at a dose of 375 mg per square meter of body-surface area), which was initiated in late August 2018 in 
weekly intravenous infusions for 3 weeks and with intravenous methylprednisolone (at a dose of 125 mg 
before each dose of rituximab and 1 g on the day of AAV-miR-SOD1 infusion). Beginning at the initiation of
study treatment, the patient began receiving daily oral sirolimus (6 mg). The day after treatment, oral 
prednisone (0.5 mg per kilogram of body weight) was initiated; sirolimus and prednisone were continued for 6 
months.
On September 17, 2018, he received an intrathecal infusion of 4.2×1014 vector genomes of AAV-miR-SOD1. 
During the year before therapy, his functional status had been stable, with ALSFRS-R scores averaging close
to 28; during testing that was conducted 60 weeks after treatment, the score was 24, signifying worse overall
function. For a year before treatment, his slow vital capacity had ranged from 42 to 58% of the predicted
value; at 65 weeks after therapy, the value was 62%. On the day after treatment and at weeks 12 and 17, he 
received intravenous immune globulin (at a dose of 0.4 mg per kilogram) in response to a decrease in the
serum IgG to a level of less than 700 mg per deciliter, which had been induced by rituximab. In contrast to the
clinical course of Patient 1, the immunosuppressive regimen in Patient 2 blunted the generation of
neutralizing antibodies, antiviral antibodies, and T-cell response to the viral capsid. Patient 2 did not have
elevated hepatic aminotransferase levels, sensory dysfunction, or CSF pleocytosis. As of May 18, 2020, his
disease course was stable, with a functional measure of 24 at 90 weeks after treatment.



Discussion
We designed this study to evaluate the safety of the AAV-mediated silencing of mutated genes in 
two selected patients with ALS, with descriptive and some objective measures of clinical function 
and biologic effects of SOD1 levels on tissue and CSF. In Patient 1, a single intrathecal dose of 
AAV-miR–SOD1 resulted in levels of SOD1 in the spinal cord that were lower than levels in 
samples obtained from other patients with SOD1 mutations and from controls. However, the viral 
vector therapy had no effect on SOD1 levels in the CSF. In this patient, we cannot determine 
whether the strength in his right leg remained stable or improved slightly after treatment, since 
that limb had normal strength at the beginning of the study and had been relatively strong 
throughout his course of treatment. There was similar ambiguity in the interpretation of the 
corresponding preservation of motor neurons on the right side of the lumbosacral spinal cord (as 
compared with a lack of preservation on the left side) on autopsy.
The experience with this patient indicates that intrathecal infusion of this viral vector can trigger 
an adverse inflammatory response, as has been reported in some studies after the intravenous 
administration of AAV9 in animals. In Patient 2, we attenuated this effect with 
immunosuppression, although viral vector therapy provided him with no clinical benefit. His 
functional status and vital capacity were relatively stable during a 60-week period, a course that 
could be typical of the slow disease progression in patients with his SOD1 genotype, so no 
clinical conclusions can be made about the treatment effects.
These results suggest that the intrathecal infusion of AAV-delivered microRNAs can be 
accomplished but may require the use of immunosuppression. Although attenuation of SOD1 
protein levels in CSF has been seen with antisense oligonucleotides, we did not find this result at 
2 weeks after the initiation of treatment in our study. A theoretical advantage of viral vector–
mediated gene suppression is the potential for the sustained effect of a single dose of therapy, 
which is balanced by the possibility that viral vectors may mediate long-lasting adverse effects. 
Additional studies are required to determine the results of this method in a larger number of 
patients who have ALS with SOD1 mutations.



A Randomized Trial of a Multifactorial Strategy to Prevent Serious Fall Injuries

Injuries from falls are major contributors to complications and death in older adults. Despite evidence from 
efficacy trials that many falls can be prevented, rates of falls resulting in injury have not declined. We 
conducted a pragmatic, cluster-randomized trial to evaluate the effectiveness of a multifactorial intervention 
that included risk assessment and individualized plans, administered by specially trained nurses, to prevent 
fall injuries. A total of 86 primary care practices across 10 health care systems were randomly assigned to the 
intervention or to enhanced usual care (the control) (43 practices each). The participants were community-
dwelling adults, 70 years of age or older, who were at increased risk for fall injuries. The primary outcome, 
assessed in a time-to-event analysis, was the first serious fall injury, adjudicated with the use of participant 
report, electronic health records, and claims data. We hypothesized that the event rate would be lower by 
20% in the intervention group than in the control group.



The intervention included five components. 
1. The first component was a standardized

assessment of seven modifiable risk factors for fall 
injuries (impairment of strength, gait, or balance; 
use of certain medications; postural hypotension; 
problems with feet or footwear; vision impairment; 
osteoporosis or vitamin D deficiency; and home
safety hazards). 

2. The second was standardized protocol-driven
recommendations for management of risk factors
that were explained to the participant, caregiver, or
both with the use of motivational interviewing. 

3. The third was the development of an individualized
care plan, initially focused on one to three risk
factors, that was approved by primary care 
providers. 

4. The fourth was implementation of the care plan, 
including referrals to community-based programs, if
needed. 

5. The fifth was follow-up care, which was conducted
by telephone or in person. The risk factors for fall 
injuries were reassessed annually, and the care 
plan was revised, as needed.



Risk Factor Assessment and Prioritization among Participants in the Intervention Group.



Cumulative Incidence of a First Adjudicated 
Serious Fall Injury and a First Participant-
Reported Fall Injury. 

The cumulative incidence curves are plotted to 
the last event time in each treatment group. 
The cumulative incidence of a first adjudicated 
serious fall injury over the course of 3.5 years 
was 15% in the intervention group (95% 
bootstrap CI, 13 to 16) and 19% in the control 
group (95% CI, 14 to 24) (Panel A). The 
cumulative incidence of a first participant-
reported fall injury over the course of 3.5 years 
was 65% in the intervention group (99% CI, 53 
to 80) and 63% in the control group (99% CI, 
56 to 71) (Panel B).







Das atopische Ekzem (atopía – „Ortlosigkeit“, „nicht zuzuordnen“, ekzema – „Aufgegangenes“) ist eine 
chronische, nicht ansteckende Hautkrankheit, die zu den atopischen Erkrankungen gehört. Weitere geläufige 
Bezeichnungen sind Neurodermitis, atopische Dermatitis und endogenes Ekzem. Außerdem wird die Erkrankung 
auch als chronisch konstitutionelles Ekzem, Asthmaekzem und Prurigo Besnier bezeichnet. Die 
Bezeichnung Neurodermitis stammt aus dem 19. Jahrhundert. Damals meinte man, die Ursache der 
Hauterkrankung sei eine Nervenentzündung. Später wurde diese Ansicht widerlegt, die Bezeichnung ist aber 
weiterhin geläufig. Hauptsymptome sind rote, schuppende, manchmal auch nässende Ekzeme auf der Haut und 
ein starker Juckreiz. Die Erkrankung verläuft schubweise und hat ein individuelles, vom Lebensalter abhängiges 
Erscheinungsbild.
Das atopische Ekzem gilt als nicht heilbar, ist aber behandelbar. Die am meisten verbreitete Behandlung besteht 
hauptsächlich aus der Bekämpfung der charakteristischen Hauttrockenheit und der äußerlichen Anwendung von 
entzündungshemmenden Wirkstoffen. Es gibt weitere Therapien, die unter anderem nicht nur äußerliche 
Behandlungen einschließen, bspw. durch eine Ernährungsumstellung mit Einnahme von B-Vitaminen.



IL-31 is an inflammatory cytokine that helps trigger cell-mediated immunity against pathogens. It has also been 
identified as a major player in a number of chronic inflammatory diseases, including atopic dermatitis. IL-31 is 
produced by a variety of cells, namely type 2 helper (TH2) T-cells. IL-31 sends signals through a receptor 
complex made of IL-31RA and oncostatin M receptor β (OSMRβ) expressed in immune and epithelial cells. 
These signals activate three pathways: ERK1/2 MAP kinase, PI3K/AKT, and JAK1/2 signaling pathways. IL-31 
signals via a receptor complex that is composed of IL-31 receptor A (IL31RA) and oncostatin M 
receptor (OSMR) subunits. These receptor subunits are expressed in activated monocytes and in 
unstimulated epithelial cells.[3] IL-31RA binds IL-31 through its cytokine binding domain (CBD). OSMR does 
not normally bind to IL-31 but it does increase the IL-31 binding affinity to IL-31RA. IL-31RA has an intracellular 
domain that possesses a box1 motif that mediates association with kinases of the JAK family. Additionally, the 
intracellular portion of the IL-31RA contains tyrosine residues. When IL-31 binds to the receptor complex, JAK 
kinases are activated which phosphorylate and activate STAT1, STAT3, and STAT5. IL-31 is believed to play a 
role in chronic inflammation diseases. One of these diseases is atopic dermatitis, or eczema. When biopsy 
samples of patients with atopic dermatitis were compared to samples from patients without atopic dermatitis, 
levels of IL-31 were elevated in patients with atopic dermatitis. IL-31 plays a role in this disease by inducing 
chemokine genes CCL1, CCL17, and CCL22.



Trial of Nemolizumab and Topical Agents for Atopic Dermatitis with Pruritus

Nemolizumab is a subcutaneously administered 
humanized monoclonal antibody against 
interleukin-31 receptor A, which is involved in 
pruritus and inflammation in atopic dermatitis. In 
phase 2 studies, nemolizumab lessened the 
severity of atopic dermatitis. In a 16-week, double-
blind, phase 3 trial, we randomly assigned 
Japanese patients with atopic dermatitis and 
moderate-to-severe pruritus and an inadequate 
response to topical agents in a 2:1 ratio to receive 
subcutaneous nemolizumab (60 mg) or placebo 
every 4 weeks until week 16, with concomitant 
topical agents. The primary end point was the 
mean percent change in the visual-analogue scale 
(VAS) score for pruritus (range, 0 to 100, with 
higher scores indicating worse pruritus) from 
baseline to week 16. Secondary end points 
included the time course of change in the VAS 
score for pruritus up to week 4, the change in the 
Eczema Area and Severity Index (EASI) score 
(range, 0 to 72, with higher scores indicating 
greater severity), a score of 4 or less on the 
Dermatology Life Quality Index (DLQI; range, 0 to 
30, with higher scores indicating a greater effect 
on daily life), a score of 7 or less on the Insomnia 
Severity Index (ISI; range, 0 to 28, with higher 
scores indicating greater severity), and safety.



Primary and Secondary Efficacy End Points (Modified Intention-to-Treat Population).





Discussion
In the current trial, nemolizumab resulted in a 
greater reduction in pruritus than placebo 
over a period of 16 weeks in patients with 
atopic dermatitis who had not had an 
adequate response to topical agents and 
antihistamines. The secondary end-point 
results with respect to quality of life, sleep, 
and signs or extent of atopic dermatitis were 
in the same direction as the primary end-
point results, but no inferences can be made 
from these results because there was no plan 
for adjustment for multiple comparisons. 
Nemolizumab plus topical agents may 
ameliorate both pruritus and signs of eczema 
and may lessen the severity of atopic 
dermatitis by disrupting the itch–scratch 
cycle. Safety results in our trial indicated that 
some patients reported worsening atopic 
dermatitis as an adverse event, although 
those patients had reductions in pruritus as 
measured by the VAS score. This worsening 
of atopic dermatitis as a safety outcome was 
not correlated with the efficacy outcome of a 
reduction in pruritus, and the mechanisms 
underlying this dichotomy are unclear.



Degenerative Cervical Spondylosis

Degenerative cervical spondylosis is a chronic, progressive deterioration of osseocartilaginous components of 
the cervical spine that is most often related to aging. Radiographic evidence of degeneration of the cervical spine 
occurs in virtually all persons as they age; however, not all persons have the typical symptoms of neck pain or 
neurologic deficits that correspond to the mechanical compression of neural elements. Symptomatic cervical 
spondylosis is initially managed with nonsurgical treatment options, which usually result in abatement of 
symptoms. Surgical intervention may be indicated if there is clinically significant neurologic dysfunction or 
progressive instability or deformity of the cervical spine. No currently approved therapy addresses the cause of 
degenerative cervical spondylosis or reverses the deterioration. In select patients, surgical intervention can lead 
to favorable outcomes.

Worrisome Signs and Symptoms in the Evaluation of 
Patients with Degenerative Cervical Spondylosis.



Differential Diagnosis for Cervical Degenerative Spondylosis.







Prevention
In general, virtually all people have some degree of cervical degeneration with age, including 
intervertebral disk desiccation, neural foraminal narrowing, osteophyte formation, and facet joint 
hypertrophy. Why only some patients have symptoms after these changes occur is unclear. 
Certain anatomical configurations, such as a congenitally narrow spinal canal, short pedicles, 
and small neural foramina, are almost certainly contributors to the development of symptoms for 
a given degree of spondylosis. Staying physically active, maintaining good posture, and 
preventing neck injuries may all help prevent symptomatic degenerative cervical spondylosis. In 
addition, smoking and obesity have been found to be associated with spondylosis; therefore, 
managing these risk factors may offer benefits.
Conclusions and Recommendations
Degenerative cervical spondylosis is caused by arthritic changes in the osseocartilaginous 
components of the cervical spine, which may compress spinal nerve roots, the spinal cord, or 
both, causing neck pain, radiculopathy, or myelopathy. Treatment is generally nonsurgical, 
especially for pain and mild radiculopathy, which are typically self-limiting. However, surgery is 
generally indicated to treat myelopathy and may be indicated for persistent and severe nerve-
root compression.



Chromoblastosis
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In Context

Nature article =0.6%

5 x more lethal than influenza virus today; far less than H1N1 influenza in 1920
Mortality of Germans has not changed because of Covid-19 in 1920 (courtesy Stefan Willich).



A 76-Year-Old Woman Who Died from Covid-19
A 76-year-old woman was admitted to this hospital 
because of confusion and hypoxemia during the 
pandemic of coronavirus disease 2019 (Covid-19), the 
disease caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). The patient had been 
well until 6 days before this admission, when nasal 
congestion developed, with no fever or cough. One day 
before this admission, she called her primary care 
physician, who recommended fluticasone nasal spray 
and nasal rinses and asked her to follow up by 
telephone in 2 days. However, the next day, the 
patient’s son visited the patient and found her to be 
confused and incontinent of urine and stool. Emergency 
medical services were called, and when they arrived at 
the patient’s home, the oxygen saturation was 87% 
while she was breathing ambient air. The patient was 
transported by ambulance to this hospital. There was a 
history of asthma, diabetes, hypertension, 
hyperlipidemia, osteoporosis, and psoriasis. 
Medications included atorvastatin, aspirin, 
hydrochlorothiazide, losartan, insulin, metformin, 
glipizide, citalopram, acetaminophen, cholecalciferol, 
folate, fluticasone nasal spray, and topical 
betamethasone and fluocinonide. The temperature was 
38.8°C, the heart rate 94 beats per minute, the blood 
pressure 176/55 mm Hg, the respiratory rate 24 breaths 
per minute, and the oxygen saturation 94% while the 
patient was receiving supplemental oxygen through a 
nasal cannula at a rate of 2 liters per minute.



Chest Imaging Studies Obtained on Admission. A radiograph (Panel A) shows patchy opacities with 
rounded contours in the peripheral left upper lobe (arrow) and perihilar patchy opacities (arrowheads), 
along with evidence of mild cardiomegaly. Axial (Panels B and C) and coronal (Panel D) CT pulmonary 
angiographic images show multifocal consolidative opacities (arrows) and ground-glass opacities 
(arrowheads), including some with rounded morphologic features, in both lungs. The distribution of these 
findings is predominantly peripheral and peribronchial.



Acetaminophen and empirical ceftriaxone, azithromycin, and hydroxychloroquine were administered. Because 
the patient had acute respiratory failure and Covid-19, goals of care were discussed with her adult children by 
telephone; the patient was unable to participate meaningfully in the discussion because of confusion. She had 
recently expressed to her primary care doctor that she would “not want to be on a breathing machine if 
something were irreversible.” A status of “do not resuscitate and do not intubate” was assigned.
During the next day, intermittent episodes of fever occurred, with temperatures as high as 40.3°C, and delirium 
and hypoxemia worsened. On the third hospital day, new atrial fibrillation with a rapid ventricular response 
developed, and metoprolol and furosemide were administered.
On the fourth hospital day, the respiratory rate was 36 breaths per minute and the oxygen saturation was 90% 
while the patient was receiving supplemental oxygen through a nonrebreather mask at a rate of 15 liters per 
minute. She appeared to be in distress, with increased work of breathing. Goals of care were again discussed 
with the patient’s family, and a status of “comfort measures only” was assigned. The patient died 36 hours later. 
After discussion with the family, an autopsy was performed.
In the 1970s, autopsy was performed after approximately 1 in 5 deaths, but now, it is performed after fewer than 
1 in 10. Among the many factors contributing to this trend is the reluctance of clinicians to discuss autopsy with 
families and patients. Some conversations about autopsy happen in a cursory way out of obligation or do not 
happen at all.
Usually, the clinician will approach the family about autopsy. However, in this case, during discussions that 
occurred before the patient’s death, the daughter expressed sadness that her mother had become a casualty of 
the Covid-19 pandemic and initiated the conversation about autopsy.
In discussions about autopsy, the words “consent,” “permission,” and “request” have traditionally been used, but 
this language may imply that the benefit of autopsy is for clinicians and institutions, rather than patients and 
families. It may be more appropriate to use the word “offer” to indicate that the family is being informed of their 
right to an autopsy.
After the results of the autopsy are final, an appointment is typically made with the family to share and discuss 
the relevant findings. This discussion would be organized by either the clinician who had initially discussed 
autopsy with the family or another clinician who had been involved in the patient’s care, such as the primary care 
physician. Families are typically understanding of the fact that it can take an extended period of time to receive 
autopsy results as long as they know that communication will occur in the future.



Lung Autopsy Specimens. On hematoxylin and eosin staining, both lungs show architecturally preserved 
alveolar parenchyma (Panel A) with thick hyaline membranes (Panel B, asterisks) associated with pneumocyte 
denudation (Panel C, arrows). In some areas, alveolar walls show increased cellularity with some spindled 
fibroblast-like cells (Panel C, asterisk). These findings are consistent with an exudative to early proliferative phase 
of diffuse alveolar damage. There are also rare foci with neutrophilic and histiocytic infiltrates in alveolar spaces 
(Panel D), features suggestive of a focal pneumonic process. Immunohistochemical staining for SARS 
nucleocapsid protein highlights scattered pneumocytes (Panel E, arrow) and alveolar macrophages, findings 
supportive of a diagnosis of SARS-CoV-2 infection in the lungs. Thick mucin and epithelial denudation are seen in 
the majority of bronchi, and squamous metaplasia with reactive changes is focally replacing the denuded lining 
(Panel F). Only a few scattered perivascular chronic inflammatory aggregates (Panel G, arrowheads) and rare 
fibrin thrombi in small pulmonary arteries (Panel H) are present in this case.



Heart Autopsy Specimens. On hematoxylin and eosin 
staining, there is increased infiltration of the 
myocardium by macrophages (Panel A, arrowheads); 
on immunohistochemical staining, the macrophages 
express the marker CD68 (Panel B, in brown). There is 
also focal infiltration of the myocardium by lymphocytes 
(Panel C, arrowheads), which express the marker CD3 
(Panel D, in brown). These findings are not associated 
with myocyte injury.



Role of Autopsy
Dr. Stone: Autopsies can be very important in establishing the cause of death. Even in an era with routine use 
of high-resolution imaging, published studies have shown that approximately 50% of autopsies reveal findings 
that were not suspected before death and 20% of autopsies lead to the diagnosis of a primary cause of death 
that was not established clinically. In the absence of an autopsy, the likelihood that a death certificate will be 
inaccurate is at least one in three. Just over 100 years ago, during the 1918 influenza pandemic, autopsies 
facilitated our understanding that the majority of deaths that occurred during that time were due to bacterial 
pneumonia. Likewise, autopsy studies have highlighted the role of tuberculosis in the death of patients with 
human immunodeficiency virus type 1 infection. During the Covid-19 pandemic, autopsies are critical to our 
understanding of the full spectrum of pulmonary changes that can occur in this disease, the mechanisms of 
healing and long-term pathological consequences of the disease, and the extent and nature of the involvement 
of different organs by the virus. For example, in this case, although diffuse alveolar damage was the 
predominant pathological finding in the lungs, there were also focal features of a superimposed pneumonic 
process. 
Follow-up
Dr. Tran: I shared the findings of this patient’s autopsy with her family by telephone. The results helped to 
relieve the guilt that her son felt because he had discovered his mother was ill only just before hospital 
admission. I also had the opportunity to reassure the patient’s son and daughter that the end-of-life decisions 
they had made on behalf of their mother preserved her comfort near the time of death.
Perhaps the performance of the autopsy itself was more emotionally beneficial to this patient’s family than the 
autopsy results. In our conversation, the patient’s daughter reflected on the helplessness she had felt during 
her mother’s illness and death, as well as more broadly during the Covid-19 pandemic. However, she felt 
uplifted that her mother’s autopsy made the experience “part of something bigger.”
Anatomical Diagnosis
Diffuse alveolar damage due to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection.





















Vitiligo (lateinisch vitilīgō ‚Flechte‘, ‚Hautkrankheit‘; med. Leucopathia 
acquisita, griechisch λευκός ‚weiß‘ πάθος ‚Leiden‘ lat. acquisita ‚erworben‘) oder 
auch Weißfleckenkrankheit sowie Scheckhaut genannt ist eine chronische, nicht ansteckende Hauterkrankung, 
die etwa 0,5 bis 2 % der Menschen weltweit betrifft. Typisch sind Pigmentstörungen in Form 
weißer, pigmentfreier Hautflecken, die sich langsam ausweiten können, aber nicht unbedingt müssen. Die 
Ursache ist unbekannt, es werden permanente oder vorübergehende autoimmune Blockierungen bzw. 
Zerstörung der Melanozyten angenommen. Die Erkrankung tritt oft zusammen mit anderen 
Autoimmunerkrankungen wie Hashimoto-Thyreoiditis, Diabetes mellitus Typ 1 oder perniziöser Anämie auf. Die 
Krankheit kann in jedem Alter und auch in anscheinend genetisch nicht vorbelasteten Familien auftreten. Die 
Vererblichkeitsrate liegt bei ca. 33 %. Statistisch am häufigsten betroffen sind Unterarme, Handgelenke, Hände, 
Finger, Ellenbogen, Füße und Genitalien. In der Regel sind die gedehnten Hautpartien betroffen, z. B. 
Ellenbogen. Die unpigmentierten Flächen können sich ausbreiten oder in ihrer Größe konstant bleiben. 
Spontane Repigmentierungen treten auf.



Ruxolitinib ist 
ein Enzymhemmstoff (Tyrosinkinaseinhibitor), der 
bei bestimmten Blutbildungskrankheiten 
(Myeloproliferativen Neoplasien) wie 
der idiopathischen (oder primären) 
Myelofibrose oder der Polycythämie eingesetzt wird. 
Der Wirkstoff ist seit 2012 zugelassen 
(Handelsnamen Jakafi, Jakavi) und hemmt selektiv 
die beiden Januskinasen JAK-1 und JAK-2, die über 
den JAK-STAT-Signalweg die Wirkung pro-
inflammatorischer Mediatoren und Zytokine, 
z. B. Interferon-γ in die Zelle und 
den Zellkern vermitteln. Die Anwendung von 
Ruxolitinib ist angezeigt bei der Behandlung der 
primären Myelofibrose, Polycythaemia vera und bei 
Post-Essentieller-Thrombozythämie-Myelofibrose 
oder Post-Polycythaemia-vera-Myelofibrose. Auch 
bei Behandlung der akuten und Cortison-
refraktären Graft-versus-Host-Reaktion, also einer 
Immunreaktion der Stammzellen 
nach allogener Stammzelltransplantation gegen den 
Empfänger, zeigt Ruxolitinib gute Ergebnisse. In 
einer offenen randomisierten kontrollierten 
Studie (Phase-III-Studie) zeigte sich unter 
Ruxolitinib nach 28 Tagen in 62 % (gegen 39 % in 
der Kontrollgruppe) eine Reaktion (Odds ratio 2,64) 
mit einer medianen Überlebenszeit von 11 Monaten 
(gegen 7 Monate). Ruxolitinib ist für diese Indikation 
bisher nicht zugelassen.



































Gujarati gehört zum indoarischen Zweig der indoiranischen Untergruppe der indogermanischen 
Sprachen. Das Verbreitungsgebiet des Gujarati deckt sich weitgehend mit dem indischen 
Bundesstaat Gujarat, dessen Grenzen 1960 entlang der Sprachgrenze des Gujarati gezogen 
wurden. (Die Aria kommen aus Indien, nicht aus Deutschland)


