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A 26-year-old man presented to the emergency 
department with a 2-month history of an altered 
sense of taste associated with malaise, weight 
loss, and muscle cramps. Physical examination 
showed white, sharply demarcated, adherent 
plaques on the sides of the tongue. What is the 
diagnosis?

Oral hairy leukoplakia 

Oral lichen planus 

Human papillomavirus infection 

Candidiasis 

Uremic stomatitis

The correct answer is uremic stomatitis, a rare manifestation of long-standing uremia. This 
patient endorsed a history of chronic kidney disease secondary to vesicoureteral reflux. 
Laboratory tests showed a creatinine level of 22 mg per deciliter (reference range, 0.7 to 1.5) 
and a blood urea nitrogen level of more than 225 mg per deciliter (reference range, 9 to 20). 
The patient was initiated on hemodialysis with resolution of the lesions. 



Die orale Haarleukoplakie, kurz OHL, ist eine 
weißliche Veränderung der Schleimhaut - meist 
am seitlichen Zungenrand - die durch 
eine Infektion mit dem Epstein-Barr-
Virus ausgelöst wird. Sie tritt 
unter Immunsuppression, z.B. bei HIV-
Infizierten oder Transplantatempfängern auf. 
Die orale Haarleukoplakie zeichnet sich durch 
mehrere Millimeter dicke, weiße, nicht 
abwischbare Beläge aus. Sie haben eine 
wellblechartige Oberfläche und sitzen am 
seitlichen Zungenrand und an der 
Zungenunterfläche. Die orale Haarleukoplakie 
ist meist asymptomatisch. Die Therapie erfolgt 
mit Virostatika wie Aciclovir, Foscarnet oder Val
aciclovir. Zur dauerhaften Abheilung kommt es 
bei AIDS-Patienten jedoch erst unter 
einer hochaktiven antiretroviralen 
Therapie (HAART). Alternativ kann versucht 
werden, die Beläge 
abzubürsten. Supportiv können Vitamin-C-
Lutschtabletten gegeben werden.



Der orale Lichen planus (OLP) ist mit einer Prävalenz von 0,1 - 4 Prozent eine der häufigsten 
Mundschleimhauterkrankungen innerhalb der adulten Bevölkerung (Siehe *). Die orale 
Erscheinungsform des Lichen planus (OLP) zeigt in einer Vielzahl der Fälle eine eindeutige klinische 
Morphologie sowie eine charakteristische Lokalisation. Der Lichen planus befällt ebenso die Genital-
und die perianale Übergangsschleimhaut sowie den Pharynx. Selten wird die Konjunktiva oder der 
Oesophagus mit befallen. Jedoch führen untypische Manifestationen, abnorme Verteilungsmuster 
oder lichenoide Mundschleimhautveränderungen immer wieder zu Fehldiagnosen und klinischen 
Unsicherheiten. Die Entstehung des OLP als Resultat einer T-zellvermittelten lymphozytären 
Immunantwort auf veränderte Antigene innerhalb der Haut/Schleimhaut wird als möglicher 
Pathomechanismus diskutiert. Bis heute konnte diesbezüglich kein eindeutiger Auslöser für den OLP 
definiert werden, wobei genetische Prädispositionen in Betracht gezogen werden können. 



Oral HPV often has no symptoms. This means that people don’t realize they’re infected and are less likely to take the 
steps necessary to limit the spread of the disease. It’s possible to develop warts in the mouth or throat in certain cases, but 
this is less common. This type of HPV can turn into oropharyngeal cancer, which is rare. If you have oropharyngeal 
cancer, cancer cells form in the middle of the throat, including the tongue, tonsils, and pharynx walls. These cells can 
develop from oral HPV. Early symptoms of oropharyngeal cancer include: 



Eine Pilzinfektion der Mundhöhle ist eine 
Erkrankung, die man auf den ersten Blick 
nicht unbedingt erkennt. Sie ist meist 
harmlos, nicht immer schmerzhaft, kann 
aber sehr unangenehm sein und die 
Lebensqualität stark 
beeinträchtigen. Die Infektion wird durch 
Hefepilze – die sogenannten Candida-
Hefen – hervorgerufen, die auf den 
Schleimhäuten der Mundhöhle siedeln. 
Daher stammen die Bezeichnungen orale 
Candidose (Kandidose) oder orale 
Candidiasis. Manchmal wird sie auch 
„Mundsoor“ genannt. Der häufigste 
Erreger ist Candida albicans. Viele 
Menschen haben Hefepilze in geringer 
Zahl auf den Schleimhäuten, ohne dass 
dies zu Problemen führt. Unter bestimmten 
Bedingungen können sich die Pilze 
allerdings stark vermehren. Die 
Pilzinfektion trifft häufig Menschen, die 
schwere Erkrankungen haben. Sie tritt 
aber auch als Nebenwirkung bestimmter 
Behandlungen auf.



Uremic stomatitis is a rarely reported oral mucosal disorder possibly associated with longstanding uremia in 
chronic renal failure patients. Since it was first mentioned by Lancereaux in 1887 and described by Barié in 
1889,1 there have been only a small number of relevant reports in the literature. Four of 300 patients with 
uremia were observed to have probable uremic stomatitis in the 1930s, while in 1964 another 4 affected patients 
were reported from a group of 262 patients with renal disease. The clinical features of uremic stomatitis are 
poorly defined and are rarely detailed in relevant textbooks. The present report details the clinical and 
histopathological features of probable uremic stomatitis in a patient with longstanding chronic renal failure and 
reviews current knowledge of this unusual oral mucosal disorder.



Eine genomweite Assoziationsstudie (GWAS, engl. Genome-
wide association study) ist eine Untersuchung der genetischen 
Variation des Genoms eines Organismus – ausgelegt um einen 
bestimmten Phänotyp (zum Beispiel eine Krankheit) – mit 
bestimmten Haplotypen (bzw. Allelen) zu assoziieren. Das Ziel von 
GWAS ist es also letztlich die Allele (eine bestimmte Ausprägung 
eines Gens) zu identifizieren, welche gemeinsam mit einem Merkmal 
auftreten. Dabei werden nicht notwendigerweise die Gene direkt 
untersucht – v. a. aus ökonomischen Gründen nicht –, sondern 
wohldefinierte Marker (SNP, Single Nucleotide Polymorphism). Um 
diese zu detektieren wird vor allem auf Methoden wie Polymerase-
Kettenreaktion und die isothermale DNA-
Amplifikation mit allelspezifischen Oligonukleotiden gesetzt. 
Das diploide menschliche Genom beispielsweise umfasst gut 
sechs Milliarden Basenpaare. Obwohl die Unterschiede zwischen 
zwei Menschen – im Vergleich zu anderen Species – extrem klein 
sind, wurden bisher mehr als 300 Millionen Polymorphismen gefunden 
(Datenbank Ensembl Variation 91). Die große Mehrheit 
dieser Polymorphismen liegen dabei als Einzelnukleotid-
Polymorphismen (SNP) vor. Die größte Einschränkung der GWAS ist, 
dass nur Assoziationen von häufigen Haplotypen zu einem 
Phänotypen gefunden werden können – alle seltenen Varianten 
bleiben unentdeckt. Weiter ist zu betonen, dass GWAS nur korrelative 
Resultate liefern. Ein bestimmtes Allel eines Gens tritt gehäuft 
gemeinsam mit einem Phänotyp auf, was bedeutet, dass Gen und 
Merkmal 'irgendwie' in Verbindung miteinander stehen. Die Kausalität 
muss in weiteren Untersuchungen erst gezeigt oder gefunden werden. 
Auch werden heute nicht die Gene selber gefunden, sondern bloß 
Polymorphismen, die wiederum nur korrelativ mit den Genen 
zusammen auftreten.



Genomewide Association Study of Severe Covid-19 with Respiratory Failure
There is considerable variation in disease behavior 
among patients infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the virus that 
causes coronavirus disease 2019 (Covid-19). 
Genomewide association analysis may allow for the 
identification of potential genetic factors involved in the 
development of Covid-19. We conducted a 
genomewide association study involving 1980 patients 
with Covid-19 and severe disease (defined as 
respiratory failure) at seven hospitals in the Italian and 
Spanish epicenters of the SARS-CoV-2 pandemic in 
Europe. After quality control and the exclusion of 
population outliers, 835 patients and 1255 control 
participants from Italy and 775 patients and 950 control 
participants from Spain were included in the final 
analysis. In total, we analyzed 8,582,968 single-
nucleotide polymorphisms and conducted a meta-
analysis of the two case–control panels.



GWAS Summary (Manhattan) Plot of the Meta-analysis 
Association Statistics Highlighting Two Susceptibility 
Loci with Genomewide Significance for Severe Covid-
19 with Respiratory Failure.



On chromosome 3p21.31, the peak association signal covered a cluster of six genes (SLC6A20, LZTFL1, 
CCR9, FYCO1, CXCR6, and XCR1), several of which have functions that are potentially relevant to Covid-
19. A causative gene cannot be reliably implicated by the present data. One candidate is SLC6A20, which 
encodes the sodium–imino acid (proline) transporter 1 (SIT1) and which functionally interacts with 
angiotensin-converting enzyme 2, the SARS-CoV-2 cell-surface receptor.
However, the locus also contains genes encoding chemokine receptors, including the CC motif chemokine 
receptor 9 (CCR9) and the C-X-C motif chemokine receptor 6 (CXCR6), the latter of which regulates the 
specific location of lung-resident memory CD8 T cells throughout the sustained immune response to airway 
pathogens, including influenza viruses. Flanking genes (e.g., CCR1 and CCR2) also have relevant 
functions, and further studies will be needed to delineate the functional consequences of detected 
associations.





Given its important role in several viral 
infections, we scrutinized the extended 
HLA region (chromosome 6, 25 through 
34 Mb). There were no SNP association 
signals at the HLA complex that met even 
the significance threshold of suggestive 
association. 

Dedicated analysis of the classical HLA 
loci showed no significant allele 
associations with either Covid-19 or 
disease severity (oxygen 
supplementation only or mechanical 
ventilation of any kind), and further 
analysis of heterozygote and divergent 
allele advantage or predicted number of 
HLA-bound SARS-CoV-2 peptides did 
not show significant associations with 
Covid-19 in this data set. 



The pragmatic aspects leading to the feasibility of this massive undertaking in a very short
period of time during the extreme clinical circumstances of the pandemic imposed limitations
that will be important to explore in follow-up studies. For example, to enable the recruitment of
study participants, a bare minimum of clinical metadata was requested. For this reason, 
extensive genotype–phenotype elaboration of current findings could not be conducted, and
adjustments for all potential sources of bias (e.g., underlying cardiovascular and metabolic
factors relevant to Covid-19) could not be performed. Furthermore, we have limited information
about the SARS-CoV-2 infection status in the control participants; this concern is mitigated by
the fact that the presence of susceptible persons in the control group would only bias the tests
toward the null. In addition, few restrictions were imposed during inclusion, which led to
genotyped samples having to be excluded owing to differing ethnic groups (population outliers). 
Further exploration of current findings, both as to their usefulness in clinical risk profiling of
patients with Covid-19 and toward a mechanistic understanding of the underlying
pathophysiology, is warranted.

ABO (better off with O)



Systematic or Test-Guided Treatment for Tuberculosis in HIV-Infected Adults
In regions with high burdens of tuberculosis and 
human immunodeficiency virus (HIV), many HIV-
infected adults begin antiretroviral therapy (ART) 
when they are already severely 
immunocompromised. Mortality after ART initiation 
is high in these patients, and tuberculosis and 
invasive bacterial diseases are common causes of 
death. We conducted a 48-week trial of empirical 
treatment for tuberculosis as compared with 
treatment guided by testing in HIV-infected adults 
who had not previously received ART and had 
CD4+ T-cell counts below 100 cells per cubic 
millimeter. Patients recruited in Ivory Coast, 
Uganda, Cambodia, and Vietnam were randomly 
assigned in a 1:1 ratio to undergo screening 
(Xpert MTB/RIF test, urinary lipoarabinomannan 
test, and chest radiography) to determine whether 
treatment for tuberculosis should be started or to 
receive systematic empirical treatment with 
rifampin, isoniazid, ethambutol, and pyrazinamide 
daily for 2 months, followed by rifampin and 
isoniazid daily for 4 months. The primary end point 
was a composite of death from any cause or 
invasive bacterial disease within 24 weeks 
(primary analysis) or within 48 weeks after 
randomization.









Handtuch schmeißen nicht besser als testen (aber auch nicht schlechter).



Topoisomerasen sind Enzyme, die für Änderungen der Topologie von DNA-Molekülen verantwortlich sind, 
welche bei einer Superspiralisierung notwendig sind. Man unterscheidet zwei übergeordnete Klassen:
Die bakterielle Topoisomerase I kann ausschließlich negative Superspiralisierung entspannen. Sie 
benötigt Magnesiumionen für ihre Aktivität. Prokaryotische Topoisomerasen I binden mittels einer 
Phosphotyrosinbindung kovalent an das 5'-Ende des Strangbruches. Dies konserviert die Energie der 
gespaltenen Bindung und ermöglicht es, die beiden Enden nach der Topoisomerisierung wieder zu 
verbinden. Für ihre Tätigkeit benötigt das Enzym keine Energie in Form von ATP.
Funktion der Topoisomerase II in Bakterien:
Die bakterielle Topoisomerase II bewirkt negative Superspiralisierung der DNA. Dadurch kann sie positiv 
superspiralisierte DNA entspannen und in relaxierte DNA negative Verdrillung einführen. Sie induziert dazu 
Doppelstrangbrüche; die negative Superspiralisierung geschieht unter ATP-Verbrauch. Antibiotika aus der 
Familie der Gyrasehemmer hemmen die Topoisomerase II und teilweise IV. Zytostatika 
wie Irinotecan zählen zu den Topoisomerasehemmern.



Trastuzumab deruxtecan is an antibody-drug conjugate that includes a human epidermal growth factor receptor 
2 (HER2)-directed antibody trastuzumab and a topoisomerase I inhibitor conjugate deruxtecan (a derivative 
of exatecan).



Trastuzumab Deruxtecan in Previously Treated HER2-Positive Gastric Cancer
Trastuzumab deruxtecan (DS-8201) is an antibody-drug 
conjugate consisting of an anti-HER2 (human 
epidermal growth factor receptor 2) antibody, a 
cleavable tetrapeptide-based linker, and a cytotoxic 
topoisomerase I inhibitor. The drug may have efficacy in 
patients with HER2-positive advanced gastric cancer. In 
an open-label, randomized, phase 2 trial, we evaluated 
trastuzumab deruxtecan as compared with 
chemotherapy in patients with HER2-positive advanced 
gastric cancer. Patients with centrally confirmed HER2-
positive gastric or gastroesophageal junction 
adenocarcinoma that had progressed while they were 
receiving at least two previous therapies, including 
trastuzumab, were randomly assigned in a 2:1 ratio to 
receive trastuzumab deruxtecan (6.4 mg per kilogram 
of body weight every 3 weeks) or physician’s choice of 
chemotherapy. The primary end point was the objective 
response, according to independent central review. 
Secondary end points included overall survival, 
response duration, progression-free survival, confirmed 
response (response persisting ≥4 weeks), and safety.
An estimated 15 to 20% of advanced gastric and 
gastroesophageal junction cancers, which are 
especially prevalent in East Asia, have overexpression 
or amplification of human epidermal growth factor 
receptor 2 (HER2).



Irinotecan ist ein Arzneistoff, der zur 
Behandlung bestimmter 
Krebserkrankungen eingesetzt wird. 
Pharmakologisch ist Irinotecan ein 
Zytostatikum aus der Gruppe der 
Topoisomerase-Hemmer, chemisch stellt 
es ein halbsynthetisches Derivat des 
natürlich vorkommenden 
Pflanzeninhaltsstoffes Camptothecin dar.

Taxane hemmen die Zellteilung und damit 
das Tumorwachstum, indem sie den Abbau 
des Spindelapparates hemmen und so 
diesen für seine essentielle Funktion in 
der Mitose unbrauchbar machen. 
Die Mikrotubuli, welche den Spindelapparat 
ausbilden, sind essenziell für die Verteilung 
des verdoppelten Erbmaterials auf die 
beiden Tochterzellen im Verlauf der 
Zellteilung.







Adverse Events Occurring in at Least 20% of the 
Patients Treated with Trastuzumab Deruxtecan.

In this trial, the notable adverse events occurring with trastuzumab deruxtecan were myelosuppression and 
interstitial lung disease, which were managed by appropriate dose reduction or interruption. Although most 
gastrointestinal events were of low grade, hematologic events were more frequently of grade 3 or higher with 
trastuzumab deruxtecan than with chemotherapy. These toxic effects were often addressed with dose 
modification. Although HER2-targeted therapies, including trastuzumab, have been associated with cardiotoxic 
effects, this was not observed in our trial.



Discussion
This trial assessed the efficacy and safety of trastuzumab deruxtecan as compared with 
physician’s choice of chemotherapy (irinotecan or paclitaxel) as third-line or later therapy in 
patients with HER2-positive gastric or gastroesophageal adenocarcinoma. The percentage of 
patients with an objective response was significantly higher in the trastuzumab deruxtecan 
group than in the physician’s choice group (51% vs. 14%). A total of 10 patients in the 
trastuzumab deruxtecan group had a confirmed complete response, and overall survival was 
longer in the trastuzumab deruxtecan group than in the physician’s choice group (median, 12.5 
months vs. 8.4 months). The median duration of confirmed response was longer with 
trastuzumab deruxtecan than with physician’s choice of chemotherapy (11.3 months vs. 3.9 
months). The findings of this trial confirm those observed in a phase 1 trial of trastuzumab 
deruxtecan in patients with advanced HER2-positive gastric cancer (response according to 
investigator assessment, 43.2%; median progression-free survival, 5.6 months).





Facit: Cardiovascular drugs do NOT appear to be an additive encumbrance in patients inflicted with Covid-19 disease



Covid-19 and Kidney Transplantation
At Montefiore Medical Center, we identified 36 
consecutive adult kidney-transplant recipients who 
tested positive for Covid-19 between March 16 and 
April 1, 2020. A total of 26 recipients (72%) were male, 
and the median age was 60 years (range, 32 to 77). 
Fourteen recipients (39%) were black, and 15 recipients 
(42%) were Hispanic. Twenty-seven recipients (75%) 
had received a deceased-donor kidney; 34 recipients 
(94%) had hypertension, 25 (69%) had diabetes 
mellitus, 13 (36%) had a history of smoking tobacco or 
were current smokers, and 6 (17%) had heart disease. 
Thirty-five of the patients (97%) were receiving 
tacrolimus, 34 (94%) were receiving prednisone, and 31 
(86%) were receiving mycophenolate mofetil or 
mycophenolic acid. Twenty-seven of the hospitalized 
patients (96%) had radiographic findings that were 
consistent with viral pneumonia, and 11 (39%) received 
mechanical ventilation. Six patients (21%) received 
renal replacement therapy. At a median follow-up of 21 
days (range, 14 to 28), 10 of the 36 kidney-transplant 
recipients (28%) and 7 of the 11 patients who were 
intubated (64%) had died. 



Although effective treatment of Covid-19 is currently 
unknown, immunosuppressive management included 
withdrawal of an antimetabolite in 24 of 28 patients 
(86%). In addition, tacrolimus was withheld in 6 of the 
28 severely ill patients (21%). Hydroxychloroquine was 
administered to 24 of these 28 patients (86%). 
Apixaban was administered to patients with d-dimer 
levels higher than 3.0 μg per milliliter. Six severely ill 
patients received the CCR5 inhibitor leronlimab (PRO 
140, CytoDyn) on a compassionate-use basis, and 2 
received the interleukin-6 receptor antagonist 
tocilizumab. Interleukin-6 levels were very elevated 
(range, 83 to 8175 pg per milliliter) when leronlimab 
was initiated (on day 0) in the 5 patients with elevated 
interleukin-6 levels; these levels decreased markedly 3 
days later (range, 37 to 2022 pg per milliliter). However, 
only the 1 patient who had the lowest interleukin-6 level 
(at 83 pg per milliliter) remained in stable condition 
without intubation. Our results show a very high early 
mortality among kidney-transplant recipients with 
Covid-19 — 28% at 3 weeks as compared with the 
reported 1% to 5% mortality among patients with Covid-
19 in the general population who have undergone 
testing in the United States and the reported 8 to 15% 
mortality among patients with Covid-19 who are older 
than 70 years of age.

Mortality among kidney-transplant recipients with Covid-19 — 28% 
at 3 weeks as compared with the reported 1% to 5% mortality among 
patients with Covid-19 in the general population 



Angioedema after t-PA Infusion



Unrepaired Tetralogy of Fallot in Adulthood

A 29-year-old man who had recently immigrated to the United States presented to the cardiology clinic 
with worsening exertional dyspnea, visual blurring, and headaches. These symptoms had been present 
since childhood, but he had not received regular medical care and the condition had not been diagnosed. 
The patient had found that his symptoms lessened when he squatted or after 30 minutes of rest. The 
oxygen saturation was 92% while the patient was breathing ambient air. The physical examination was 
notable for a harsh holosystolic murmur at the left sternal border with a sternal heave. There was no 
evidence of digital clubbing. Electrocardiography showed sinus rhythm with a right bundle-branch block. 
Laboratory studies showed a hemoglobin level of 20 g per deciliter (reference range, 13 to 17). 
Echocardiography (Panel A) showed the aorta (Ao) overriding a large ventricular septal defect (VSD) and 
right ventricular hypertrophy (RVH), along with subpulmonic stenosis (PS) (Panel B), all of which 
confirmed the diagnosis of tetralogy of Fallot. The characteristic murmur is due to right ventricular outflow 
obstruction. Squatting maneuvers increase systemic vascular resistance, resulting in reversal of shunting 
at the ventricular septal defect and therefore a reduction in symptoms. The patient underwent surgical 
repair including pulmonary valvotomy, closure of the septal defect, resection of muscle bundles in the right 
ventricular outflow tract, and patch augmentation of the infundibulum and main pulmonary artery. Two 
months later, he was recovering well without further episodes of dyspnea, visual disturbance, or headache.



Amplifying RNA Vaccine Development

In the early 1990s, direct injection of nucleic acids (RNA or DNA) into the muscles of mice led to in vivo 
expression of proteins encoded by the injected nucleic acid. This finding, together with studies showing the 
elicitation of immune responses and protection against infection by means of the delivery of DNA that 
encodes pathogen proteins into the skin or muscle of mice, seeded the field of vaccinology such that only 
the coding sequence of a gene encoding a protein of a pathogen is necessary to create a vaccine. Early 
studies showed that both DNA and RNA vaccines induced immune responses. Delivery by plasmid (a small, 
circular extrachromosomal DNA molecule) initially emerged as the dominant strategy, and although the first 
clinical studies involving humans were mostly disappointing, advances in delivery and in the incorporation of 
immunostimulatory sequences (genetic adjuvants) have spurred new clinical trials and have informed 
strategies to develop vaccines against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the 
virus that causes coronavirus disease 2019 (Covid-19).
Recent interest in messenger RNA (mRNA) vaccines has been fueled by methods that increase mRNA 
stability and protein production and improve delivery. These methods include the use of modified 
nucleosides as well as the development of nanoparticle-delivery technologies that stabilize mRNA, enhance 
cellular uptake, and improve the bioavailability of the mRNA once it is inside the cell. Avoidance of the risk of 
integration into the host genome is considered a comparative advantage of mRNA (with respect to DNA 
vaccines), although extensive studies have eased this concern about DNA vaccines. A clear advantage of 
mRNA vaccines is that, unlike DNA vaccines, they do not need to enter the nucleus to express the antigen. 
Instead, once inside the nucleus, a DNA vaccine will produce many copies of mRNA molecules, resulting in 
the production of more antigen per transfected cell. Of interest, then, are self-amplifying RNA vaccines, such 
as those involved in the strategy described by Beissert et al. to increase the yield of antigen expressed by 
mRNA vaccines.
Self-amplifying RNA vaccines are derived from the genome backbone of an alphavirus in which the genes 
encoding the viral RNA replication machinery are intact but those encoding viral structural proteins are 
replaced with a transgene encoding the vaccine antigen.



Obtaining Antigen Expression by Alphaviral 
Replicon RNA.
Plasmid DNA carries replicase genes (encoding 
proteins that replicate RNA) and the transgene (which 
encodes the vaccine antigen) into the nucleus, where it 
is transcribed, generating replicon RNA (the part that 
encodes replicase proteins). Replicon RNA is then 
transported to the cytoplasm, which is then followed by 
RNA self-replication (also called self-amplification), 
messenger RNA (mRNA) production, and translation of 
vaccine antigen (red) (Panel A). Viruslike RNA particles 
that are produced in a separate packaging step (not 
shown) deliver replicon RNA to the cytoplasm by means 
of receptor-mediated endocytosis (Panel B). In vitro 
transcribed replicon RNA is delivered to cells either in 
saline or in synthetic formulations (Panel C). Common 
to each approach, the replicase protein complex is 
translated from the upstream two thirds of the replicon 
RNA genome (purple). The replicase initiates RNA-
dependent RNA polymerase–mediated transcription of 
a negative strand (−RNA) using the 3′ nontranslated 
(NTR) region (green) and, using the −RNA as a 
template, also transcribes a positive strand (+RNA) 
from the 5′ NTR region (green), as well as a 
subgenomic promoter (arrow) to initiate transcription 
into mRNA. Many antigen proteins (Ag) are translated 
directly from the mRNA by cytoplasmic ribosomes.



A dual strategy was described recently by Beissert and 
colleagues in which a replicon RNA encodes the 
replicase machinery “in trans” to the co-delivered 
antigen-encoding RNA (Panel D). The authors found 
immunogenicity when the replicase genes were flanked 
by NTR regions to facilitate intracellular replication 
(Panel E). They observed enhanced immunogenicity 
when the replicase genes were optimized for 
translational efficiency (and lacked flanking regions). 
CGMP denotes Current Good Manufacturing 
Processes, and E. coli Escherichia coli.

With the emergence of the Covid-19 pandemic, an mRNA vaccine was the first to enter clinical trials, with 
the first volunteers receiving the vaccine within 10 weeks after the genetic sequence of SARS-CoV-2 was 
released (www.modernatx.com/modernas-work-potential-vaccine-against-covid-19. opens in new tab). 
Nucleic acid vaccines are now a major hope for solving this pandemic crisis. This comes as no surprise. 
From their earliest conception, nucleic acid vaccines were recognized as a possible solution for a rapid 
pandemic response. The need for only the sequence of a pathogen in order to generate the vaccine and 
its simplicity in manufacture have long been recognized as superpowers in nucleic acid vaccines with 
regard to the delivery of a rapid response to an emerging epidemic. The ability of self-amplifying RNA 
vaccines, and now trans-amplifying RNA vaccines, to provide amplified and durable production of antigen 
in vivo, coupled with potent inherent innate immune-stimulating properties, adds to these powers and may 
provide the dose-sparing (i.e., getting the same immune responses with smaller doses of vaccine) that will 
probably be needed to meet global demands. We can only hope that their deployment will render the 
Covid-19 pandemic crisis into a more manageable challenge, saving lives and decreasing morbidity.



Eine Do-not-resuscitate-Anordnung, kurz DNR-Anordnung, ist eine 
mündlich oder schriftlich festgelegte Weisung an medizinisches 
Personal, dass eine Person grundsätzlich keine kardiopulmonale 
Reanimation (CPR) erhalten möchte.
Durch die zunehmenden Möglichkeiten der Lebensverlängerung wird 
die Frage nach dem Verzicht auf solche Maßnahmen relevant. Eine 
DNR-Anordnung soll in Notfallsituationen dazu dienen, den 
Patientenwillen umzusetzen. Aktuell (2019) gibt es keine allgemein 
bekannten Richt- oder Leitlinien zur DNR-Anordnung. Ob neben der 
CPR auch auf weitere Untersuchungen oder Behandlungen verzichtet 
werden soll, wird unterschiedlich bewertet. So wird mit einer DNR-
Anordnung im weiteren Sinne oft auch die Einschränkung von 
Behandlungsumfang und -invasivität auf ein "sinnvolles" Maß gemeint. 
Neben dem Patientenwunsch kann auch die medizinische 
Aussichtslosigkeit von Maßnahmen bzgl. des Erreichen eines 
therapeutischen Ziels eine Begründung für eine DNR-Anordnung sein.
Eine DNR-Anordnung darf nur durch einen erfahrenen Arzt erteilt 
werden, in der Klinik in der Regel durch einen Facharzt, im ambulanten 
Bereich vor allem durch den behandelnden Hausarzt. Neben dem 
Patienten sollten Familienmitglieder und Pflegepersonal in die 
Entscheidung einbezogen werden. In dem Gespräch werden 
Krankheitssituation, Prognose und Therapieziele besprochen und eine 
ärztliche Empfehlung abgegeben.
Die DNR-Anordnung muss so gestaltet sein, dass man auch unter 
Zeitdruck den Inhalt schnell und eindeutig erfassen kann. 
Grundsätzlich sollten sie mit einer Gültigkeitsdauer versehen werden 
und in bestimmten zeitlichen Abständen reevaluiert werden. Eine 
DNR-Anordnung ist nicht gültig, wenn der Empfänger der Mitteilung 
relevante Zweifel bezüglich der Gültigkeit oder Authentizität hat. Bei 
jeder Änderung der prognostischen Situation bzw. 
Rahmenbedingungen ist eine Neubewertung notwendig.



A 74-Year-Old Man with Acute Respiratory Failure and Unclear Goals of Care
A 74-year-old man with mantle-cell lymphoma was 
admitted to this hospital during the coronavirus disease 
2019 (Covid-19) pandemic because of acute respiratory 
failure. One day before this admission, productive 
cough and dyspnea developed. The next day, when the 
patient was being evaluated at home by a visiting 
nurse, the oxygen saturation was 85% while he was 
breathing ambient air. Emergency medical services 
were called, and on their arrival, treatment with 
continuous positive airway pressure was initiated. The 
patient was transported by ambulance to this hospital.
Four years before this admission, gastrointestinal 
bleeding had occurred because of a duodenal ulcer, 
resulting in hemorrhagic shock; 3 years before this 
admission, severe gastrointestinal bleeding had 
recurred because of an esophageal ulcer. At that time, 
an inpatient medical team had discussed goals of care 
with the patient, and a status of “do not resuscitate” 
(DNR) had been assigned. Three weeks before this 
admission, the patient had undergone transcatheter 
mitral valve repair for the treatment of mitral 
regurgitation. One week later, venetoclax therapy was 
initiated. Shortness of breath developed, and 
furosemide was administered. An inpatient medical 
team discussed goals of care with the patient, who 
explained that he had agreed to a DNR status several 
years earlier, when he had been “very sick and near 
death” and “in a different place”; a new status of “full 
code” was assigned. Venetoclax ist ein Arzneistoff für die Behandlung von Blutkrebs. Er ist der 

erste Vertreter der Wirkstoffklasse der Bcl-2-Hemmer und ist oral wirksam.



Furosemide, ceftriaxone, azithromycin, and oseltamivir 
were administered intravenously. Ninety minutes after 
the patient arrived in the emergency department, the 
oxygen saturation decreased to 74%, and the rate of 
supplemental oxygen was increased to 15 liters per 
minute. Preparations were made for intubation of the 
trachea and initiation of mechanical ventilation. The 
emergency department team was concerned about the 
likelihood of benefit of cardiopulmonary resuscitation 
(CPR) and intubation; an urgent palliative care 
consultation was requested.

Initial Chest Radiograph. A chest radiograph obtained 
on evaluation in the emergency department shows 
bibasilar patchy and interstitial opacities and small 
bilateral pleural effusions.
Prognosis and Goals of Care
I learned that this patient had some viable treatment options for his cancer but would probably die from the 
disease in less than a year. His oncologist thought that the respiratory failure was most likely due to congestive 
heart failure related to a poorly functioning mitral valve. Several weeks before this admission, the patient had 
been hospitalized with similar respiratory symptoms, which had improved with diuresis. The oncologist said that 
the patient had expressed a desire to try additional courses of cancer treatment and that intubation would be 
consistent with the patient’s goal of getting back to baseline. However, we were concerned about the possibility 
that the patient had respiratory disease due to Covid-19, in which case he would probably not survive.
I put on personal protective equipment, called the patient’s wife on my phone, and went into the room. The 
patient was breathing with the assistance of a nonrebreather face mask. He appeared frail and was having 
trouble talking. I briefly explained to him and his wife what he already knew — that he was having difficulty 
breathing and may soon need to be intubated. He replied to my medical summary with one-word answers, 
indicating that he wanted to “try” and that he was “positive.” I said to him that I understood he wanted to receive 
medical care so that he could try to get better. He nodded in agreement.



During our conversation, the patient’s wife confirmed my sense that the priority was to get through this 
episode of illness, and the patient again confirmed this goal with a nod. Therefore, I recommended the 
treatments that I thought would help him the most, including diuretic and antibiotic agents, as well as 
intubation if needed. I then discussed the treatments that I thought would be unlikely to help him. I explained 
that because of his overall health, if he became even sicker and began to die, he would be unlikely to survive 
CPR. I recommended to him that, under those circumstances, we focus on allowing a natural death to occur 
and that he have a DNR order in place. He agreed with this recommendation. I also explained what we knew 
about Covid-19 — that older adults with medical issues were unlikely to survive. Thirty minutes after this 
discussion, the patient was intubated in the emergency department and transferred to the intensive care unit 
(ICU).
Discussion of Management
Health care providers are frequently required to talk with very sick patients about CPR and intubation. These 
conversations are challenging. As clinicians, we deeply value patients’ autonomy, and we want to do 
everything we can to help them get better. However, we do not want to cause harm with aggressive medical 
care that is highly unlikely to provide substantial benefit. As a result, we feel conflicted.
Adding to the complexity is the risk that patients will have certain misconceptions that lead them to choose 
unbeneficial treatments. On popular television medical dramas, the rate of survival immediately after CPR is 
70%. Among those who survive, 72% are discharged from the hospital. Discussions about advance 
directives rarely occur. In real life, only 10% of patients who have out-of-hospital sudden cardiac arrest 
survive to hospital discharge, with many survivors having neurologic impairment. This rate is even lower 
among patients with serious coexisting conditions.



Informed consent
If the patient is at risk for decompensation and death and 
our clinical judgment is that CPR or intubation is unlikely to 
be beneficial, then we shift to an informed-consent 
conversation in which we focus on our assessment of the 
low likelihood of benefit and the high risk.
In our willingness to make recommendations against 
medical interventions, we tend to treat decisions about CPR 
and intubation differently from decisions about other 
interventions. There are at least four reasons for this. First, 
because death might come sooner if the patient forgoes 
these interventions, we may think the decision is more 
value-laden than others. Second, because there is an 
anticipated delay between the discussion and the point at 
which the decision may become relevant, we may think the 
difficult recommendation is less urgent. Third, because we 
as the clinicians discussing the interventions are often 
unlikely to be the ones providing them, we may have a 
diminished a sense of the negative consequences of the 
interventions, which further reduces the urgency to 
recommend against them. Finally, we often worry that 
making recommendations against CPR and intubation will 
damage the relationship with the patient if the patient does 
not agree and will create an awkward or upsetting situation.
On the day after admission, testing of a nasopharyngeal 
specimen was negative for SARS-CoV-2 (severe acute 
respiratory syndrome coronavirus 2, the virus that causes 
Covid-19) but was positive for influenza A virus. Two days 
after presentation, after the family had conversations with 
the ICU team, the patient was extubated and died 
peacefully with full comfort measures.





































Tranexamsäure (AMCHA oder TXA) ist eine 
Substanz, die in der Medizin zur Hemmung 
des Fibrinolysesystems verwendet wird. Der 
Wirkungsmechanismus beruht dabei auf einer 
Komplexbildung mit Plasminogen, wodurch 
dessen Bindung an die Fibrinoberfläche gehemmt 
wird. Damit resultiert letztlich eine Hemmung der 
Gerinnselauflösung (Fibrinolyse). Es wird daher 
als Antifibrinolytikum (Fibrinolysehemmer) 
bezeichnet. Tranexamsäure ist ein synthetischer 
Stoff, der der Aminosäure Lysin ähnelt. Er zählt 
wie ε-Aminocapronsäure und p-
Aminomethylbenzoesäure zur Gruppe der 
sogenannten ε-Aminocarbonsäuren. 
Tranexamsäure blockiert die Bildung von Plasmin 
durch Hemmung der proteolytischen Aktivität der 
Plasminogenaktivatoren. Dadurch wird Plasmin in 
seiner Fähigkeit Fibrin zu lysieren behindert. Bei 
niedriger Dosis wirkt Tranexamsäure als 
kompetitiver Hemmer des Plasmins, bei hoher 
Dosierung als nicht-kompetitiver Hemmer. Alle ε-
Aminocarbonsäuren wirken analog.























Dexamethason (9-Fluor-16α-
methylprednisolon) ist ein 
künstliches Glucocorticoid, 
das entzündungshemmend u
nd dämpfend auf 
das Immunsystem wirkt. Es 
gehört zu den langwirkenden 
Glukokortikoiden, wirkt rund 
25-mal stärker als die 
körpereigenen Produkte[
















