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A 57-year-old woman presented to the emergency department with a 3-day history of shortness of breath and dizziness. The 
physical examination was notable for pallor. Laboratory studies showed a hemoglobin of 4.4 g per deciliter (reference range, 
11.6 to 15.5), an elevated reticulocyte count, an elevated lactate dehydrogenase level, and a low haptoglobin level. The results 
of hemoglobin electrophoresis and glucose-6-phosphate dehydrogenase testing were normal, and methemoglobin and direct 
antiglobulin tests were negative. A peripheral blood smear (left, Giemsa staining) showed poikilocytosis, nucleated red cells 
(black arrows), and polychromatic cells (white arrows). The peripheral blood smear also showed bite cells (left, red arrows), 
blister cells (left, asterisks), and erythrocyte inclusions (middle, Giemsa staining). The erythrocyte inclusions were identified as 
Heinz bodies on the basis of positive staining with methyl violet (right). Which of the following is the most likely etiology of this 
patient’s hemolytic anemia? 

A diagnosis of drug-induced oxidative hemolysis was 
made. Blood transfusions were administered. After a 
prolonged toxicologic investigation that involved 
multiple readmissions over the course of 7 months, the 
patient eventually reported having taken 10 times the 
recommended daily dose of zopiclone (a 
nonbenzodiazepine hypnotic) every night to treat 
insomnia since 1 month before the presentation. Urine 
drug testing was positive for zopiclone.



Heinz-Körper (Syn. Heinz-Innenkörperchen, Heinz-
Ehrlich-Körper, Heinz-Blaukörper) 
sind mikroskopisch sichtbare Verklumpungen des 
roten Blutfarbstoffs (Hämoglobin) in den roten 
Blutkörperchen (Erythrozyten). Hierbei kommt es zu 
einer oxidativen Denaturierung dieses Eiweißes. 
Dieses veränderte Hämoglobin bildet Klumpen 
(Aggregate), die sich an der inneren Zellmembran der 
Erythrozyten anlagern.



Superoxide production and breakdown in erythrocytes. Hemoglobin undergoes an auto-oxidation reaction
leading to the formation of methemoglobin (Hb–Fe³⁺). If methemoglobin is not converted back into Hb–
Fe²⁺, it is degraded leading to the formation of superoxide anion radical (O2•−). O2•− is dismutated into
hydrogen peroxide by superoxide dismutase (SOD). Formation of O2•− and H2O2 and derived products
may cause oxidative damage. Hydrogen peroxide can be reduced to water by catalase (Cat), peroxiredoxin
2 (Prx 2) thioredoxin (Trx(SH)2) or glutathione peroxidase (GPx). To carry out the reaction, Trx(SH)2 is
oxidized into TrxS2, while GPx will oxidize reduced glutathione (GSH) into glutathione disulfide (GSSG). To
reduce GSSG and TrxS2 the enzymes glutathionreductase (GSR) and thioredoxinreductase (TrxR) need
NADPH as a hydrogen donor, which is delivered by the pentose phosphate pathway.







Pembrolizumab
Pembrolizumab ist ein monoklonaler Antikörper und 
gehört zur Wirkstoffgruppe der PD-1-Inhibitoren. 
Das Medikament ist zugelassen zur Behandlung des 
fortgeschrittenen Melanoms, des nicht kleinzelligen 
Bronchialkarzinoms, des Hodgkin-Lymphoms, von 
Urothelkarzinomen und Tumoren im Kopf- und Hals-
Bereich.



Adjuvant pembrolizumab therapy after surgery for renal-
cell carcinoma was approved on the basis of a significant 
improvement in disease-free survival in the KEYNOTE-564 
trial. Whether the results regarding overall survival from 
the third prespecified interim analysis of the trial would 
also favor pembrolizumab was uncertain. In this phase 3, 
double-blind, placebo-controlled trial, we randomly 
assigned (in a 1:1 ratio) participants with clear-cell renal-
cell carcinoma who had an increased risk of recurrence 
after surgery to receive pembrolizumab (at a dose of 200 
mg) or placebo every 3 weeks for up to 17 cycles 
(approximately 1 year) or until recurrence, the occurrence 
of unacceptable toxic effects, or withdrawal of consent. A 
significant improvement in disease-free survival according 
to investigator assessment (the primary end point) was 
shown previously. Overall survival was the key secondary 
end point. Safety was a secondary end point.



Participants
Eligible participants were adults with confirmed clear-cell renal-cell carcinoma who had 
undergone surgery within 12 weeks before randomization. Surgery could include partial 
or radical nephrectomy and synchronous or metachronous (within 1 year after 
nephrectomy) metastasectomy of any solid, isolated, soft-tissue, nonosseous, nonbrain 
metastatic lesions that could be resected completely with negative surgical margins. The 
risk of disease recurrence was classified according to protocol-defined criteria as 
intermediate to high (tumor stage T2 with nuclear grade 4 or sarcomatoid features, or 
tumor stage T3; no regional lymph node or distant metastasis present), high (tumor stage 
T4 with no regional lymph node or distant metastasis, or any tumor stage with the 
presence of regional lymph-node involvement), or stage M1 NED (no evidence of 
disease).
End Points and Assessments
Disease-free survival according to the investigator’s assessment (defined as the time from 
randomization to the first documented recurrence of renal-cell carcinoma or death from 
any cause, whichever occurred first) was the primary end point. Overall survival (defined 
as the time from randomization to death from any cause) was the key secondary end 
point. 



Subsequent Anticancer Therapy for Renal-Cell 
Carcinoma among Participants Who Received 
Subsequent Therapy (Intention-to-Treat Population).





Subsequent Anticancer Therapy for Renal-Cell Carcinoma 
among Participants Who Received Subsequent Therapy 
(Intention-to-Treat Population).







Most trials that have shown a benefit of beta-blocker 
treatment after myocardial infarction included patients with 
large myocardial infarctions and were conducted in an era 
before modern biomarker-based diagnosis of myocardial 
infarction and treatment with percutaneous coronary 
intervention, antithrombotic agents, high-intensity statins, and 
renin–angiotensin–aldosterone system antagonists. In a 
parallel-group, open-label trial performed at 45 centers in 
Sweden, Estonia, and New Zealand, we randomly assigned 
patients with an acute myocardial infarction who had 
undergone coronary angiography and had a left ventricular 
ejection fraction of at least 50% to receive either long-term 
treatment with a beta-blocker (metoprolol or bisoprolol) or no 
beta-blocker treatment. The primary end point was a 
composite of death from any cause or new myocardial 
infarction.



Patients
Adult patients who provided written informed consent 1 to 7 days after myocardial infarction and who had 
undergone coronary angiography and echocardiography with a preserved left ventricular ejection fraction 
(≥50%) were eligible. Patients were also required to have obstructive coronary artery disease as documented 
by coronary angiography (i.e., stenosis of ≥50%, a fractional flow reserve of ≤0.80, or an instantaneous wave-
free ratio of ≤0.89 in any segment) at any time point before randomization. Major exclusion criteria were an 
indication for or contraindication to beta-blocker treatment. To ensure completeness of follow-up, 
nonresidents of the three trial countries could not undergo randomization. For blood-pressure control, drugs 
other than beta-blockers were recommended according to guidelines. If a patient was already receiving 
treatment with a beta-blocker when enrolled and randomly assigned to the no–beta-blocker group, a 
tapering of the beta-blocker had to be carried out during a period of 2 to 4 weeks.
Clinical End Points
The primary end point was a composite of death from any cause or new myocardial infarction. Secondary 
end points were death from any cause, death from cardiovascular causes, myocardial infarction, 
hospitalization for atrial fibrillation (as a primary diagnosis), and hospitalization for heart failure (as a primary 
diagnosis). Safety end points were hospitalization for bradycardia, second- or third-degree atrioventricular 
block, hypotension, syncope, or implantation of a pacemaker; hospitalization for asthma or chronic 
obstructive pulmonary disease (as a primary diagnosis); and hospitalization for stroke. Angina pectoris 
(according to Canadian Cardiovascular Society class) and dyspnea (according to New York Heart Association 
class) after 6 to 10 weeks and after 11 to 13 months were also end points.



Characteristics of the Patients.



Primary and Secondary End Points.



Death from Any Cause and New Myocardial 
Infarction.
The primary end point was a composite of death 
from any cause or new myocardial infarction. 
Secondary end points included the individual 
components of the primary end point. In all 
panels, the inset shows the same data on an 
enlarged y axis. CI denotes confidence interval.



Primary and Secondary End Points.





Archimides



Abstract
The Impella device (Impella, Abiomed, Danvers, MA) is a percutaneous transvalvular microaxial flow
pump that is currently used for (1) cardiogenic shock, (2) left ventricular unloading (combination of
venoarterial extracorporeal membrane oxygenation and Impella concept), (3) high-risk percutaneous
coronary interventions, (4) ablation of ventricular tachycardia, and (5) treatment of right ventricular
failure. Impella-assisted forward blood flow increased mean arterial pressure and cardiac output, 
peripheral tissue perfusion, and coronary blood flow in observational studies and some randomized
trials. However, because of the need for large-bore femoral access (14 F for the commonly used
Impella CP device) and anticoagulation, the incidences of bleeding and ischemic complications are as
much as 44% and 18%, respectively. Hemolysis is reported in as many as 32% of patients and stroke in 
as many as 13%. Despite the rapidly growing use of the Impella device, there are still insufficient data
on its effect on outcome and complications on the basis of large, adequately powered randomized
controlled trials. The only 2 small and also underpowered randomized controlled trials in cardiogenic
shock comparing Impella versus intra-aortic balloon pump did not show improved mortality. Several
larger randomized controlled trials are currently recruiting patients or are in preparation in cardiogenic
shock (DanGer Shock [Danish-German Cardiogenic Shock Trial

As reviewed in Circulation



The effects of temporary mechanical 
circulatory support with a microaxial 
flow pump on mortality among 
patients with ST-segment elevation 
myocardial infarction (STEMI) 
complicated by cardiogenic shock 
remains unclear. In an international, 
multicenter, randomized trial, we 
assigned patients with STEMI and 
cardiogenic shock to receive a 
microaxial flow pump (Impella CP) 
plus standard care or standard care 
alone. The primary end point was 
death from any cause at 180 days. A 
composite safety end point was 
severe bleeding, limb ischemia, 
hemolysis, device failure, or 
worsening aortic regurgitation.



Patients
Patients 18 years of age or older with STEMI and cardiogenic shock were eligible for enrollment. 
Cardiogenic shock was defined as hypotension (systolic blood pressure below 100 mm Hg or an 
ongoing need for vasopressor support), end-organ hypoperfusion with an arterial lactate level 
of 2.5 mmol per liter or greater, and a left ventricular ejection fraction of less than 45%. Patients 
who had been resuscitated from out-of-hospital cardiac arrest and remained comatose on 
arrival to the cardiac catheterization laboratory and patients with overt right ventricular failure 
were excluded. 
Trial End Points
The primary end point was death from any cause at 180 days. The first secondary end point was 
escalation of treatment to additional mechanical circulatory support (short- or long-term), heart 
transplantation, or death from any cause, whichever came first (composite cardiac end point). 
The second secondary end point was days alive and out of the hospital, which was calculated as 
the number of days from discharge to death or data censoring at 180 days minus the number of 
days of readmission in the case of hospitalization after discharge. Prespecified exploratory end 
points were the results of the primary and secondary end-point analyses in the as-treated 
population and a composite end point of unplanned readmission for a cardiovascular cause or 
death after discharge.



Demographic and Clinical Characteristics of the Patients at Baseline and Timing of Randomization.



In-Hospital Management of Cardiogenic Shock.



End Points and Adverse Events in the Intention-to-Treat Population.



Time to Death from Any Cause at 180 Days and Time to Treatment Escalation, Heart Transplantation, or Death from Any 
Cause.
Shown are time-to-event curves for death from any cause at 180 days (Panel A) and for a composite cardiac end-point event 
(escalation of treatment to additional mechanical circulatory support [short-term or long-term]), heart transplantation, or 
death from any cause, whichever came first) in the intention-to-treat population. The hazard ratios are from the unadjusted 
analysis, and the shaded areas indicate 95% confidence intervals. The 95% confidence intervals in Panel B have not been 
adjusted for multiplicity, and the width of the confidence intervals should not be used to estimate treatment effects. The 
abbreviation mAFP denotes microaxial flow pump.







HFPEF bei Typ-2 adipösen Diabetiker*innen



Obesity and type 2 diabetes are prevalent in patients with 
heart failure with preserved ejection fraction and are 
characterized by a high symptom burden. No approved 
therapies specifically target obesity-related heart failure with 
preserved ejection fraction in persons with type 2 diabetes.
We randomly assigned patients who had heart failure with 
preserved ejection fraction, a body-mass index (the weight in 
kilograms divided by the square of the height in meters) of 30 
or more, and type 2 diabetes to receive once-weekly 
semaglutide (2.4 mg) or placebo for 52 weeks. The primary end 
points were the change from baseline in the Kansas City 
Cardiomyopathy Questionnaire clinical summary score (KCCQ-
CSS; scores range from 0 to 100, with higher scores indicating 
fewer symptoms and physical limitations) and the change in 
body weight. Confirmatory secondary end points included the 
change in 6-minute walk distance; a hierarchical composite end 
point that included death, heart failure events, and differences 
in the change in the KCCQ-CSS and 6-minute walk distance; and 
the change in the C-reactive protein (CRP) level.



Trial Participants
Persons 18 years of age or older were eligible if they had documented heart failure, a left ventricular ejection 
fraction of at least 45%, a body-mass index (BMI, the weight in kilograms divided by the square of the height 
in meters) of at least 30, and at least one of the following findings: elevated left ventricular filling pressures; 
elevated natriuretic peptide levels plus echocardiographic abnormalities; or hospitalization for heart failure 
within 12 months before screening plus echocardiographic abnormalities or ongoing treatment with 
diuretics. Participants were required to have received a diagnosis of type 2 diabetes at least 90 days before 
screening and to have a glycated hemoglobin level of no more than 10%. Key exclusion criteria were a change 
in body weight of more than 5 kg within 90 days before screening, a history of type 1 diabetes, use of a GLP-1 
receptor agonist within 90 days before screening, and uncontrolled diabetic retinopathy. 
End Points
The dual primary end points were the change in the Kansas City Cardiomyopathy Questionnaire clinical 
summary score (KCCQ-CSS) and the percentage change in body weight from baseline to week 52. The KCCQ is 
a 23-item, participant-administered instrument that quantifies heart failure–related symptoms, physical 
function, quality of life, and social function. Scores range from 0 to 100, with higher scores reflecting better 
health status; the KCCQ-CSS includes the symptom and physical function domains.
The confirmatory secondary end points were the change in the 6-minute walk distance from baseline to week 
52, a hierarchical composite end point (described below), and the change in the log-transformed C-reactive 
protein (CRP) level from screening (week −2) to week 52. The hierarchical composite end point included 
death from any cause from baseline to week 57.



Demographic and Clinical Characteristics of the Participants at Baseline.



Efficacy End Points



Change from Baseline to Week 52 in the 
Dual Primary End Points.
Analyses are based on the treatment 
policy estimand, reflect the full analysis 
population, and are from the in-trial 
period. Shown are the observed (i.e., as-
measured) mean changes from baseline 
in the Kansas City Cardiomyopathy 
Questionnaire clinical summary score 
(KCCQ-CSS; scores range from 0 to 100, 
with higher scores indicating fewer 
symptoms and physical limitations) and 
percentage changes in body weight. 𝙸 
bars indicate the standard error, and the 
numbers below the graphs are the 
numbers of participants contributing to 
the mean (with variations in participants 
attending certain trial visits). The data at 
week 52* are the estimated mean 
changes from baseline to week 52 based 
on analysis of covariance (ANCOVA) and 
an imputation approach for missing data.



Change from Baseline to Week 52 in Confirmatory Secondary End Points.
Analyses are based on the treatment policy estimand, reflect the full analysis 
population, and are from the in-trial period. Panel A shows the observed (i.e., as-
measured) mean changes from baseline in the 6-minute walk distance; 𝙸 bars 
indicate the standard error. Panel B shows the stratified win ratio for the 
hierarchical composite end point, which included death from any cause from 
baseline to week 57; the number and timing of heart failure events (defined as 
adjudicated events of hospitalization for heart failure or urgent visits in which 
intravenous therapy was administered, baseline to week 57); differences of at 
least 15, at least 10, and at least 5 points in the change in the KCCQ-CSS from 
baseline to week 52; and a difference of a least 30 m in the change in the 6-
minute walk distance from baseline to week 52. Panel C shows the observed 
mean changes in the C-reactive protein (CRP) levels calculated on a logarithmic 
scale and back-transformed to a linear scale



Reportable Adverse Events during the Treatment Period.

Beats placebo





Das Retinoblastom-Protein, kurz pRB, ist ein Tumorsuppressor, 
der eine entscheidende Rolle in der Regulation 
des Zellzyklus spielt. Es kontrolliert den Übergang von der G1-
Phase zur S-Phase des Zellzyklus. 
Der Name des Retinoblastom-Proteins geht auf seine Rolle bei 
der Entstehung des Retinoblastoms zurück. In diesem 
Zusammenhang wurde es als erstes Tumorsuppressorprotein 
entdeckt. Sein Vorkommen ist jedoch keinesfalls auf Zellen 
der Retina beschränkt. Das Retinoblastom-Protein entfaltet 
seine Wirkung durch Bindung (und somit Inaktivierung) 
des Transkriptionsfaktors E2F. E2F würde normalerweise die S-
Phase des Zellzyklus durch Expression entsprechender Gene 
einleiten. Das Retinoblastom-Protein ist dephosphoryliert aktiv 
und inaktiviert in dieser Form E2F so lange, bis es 
phosphoryliert wird. Dies geschieht durch den CDK2/Cyclin E-
Komplex oder den CDK4/Cyclin D- sowie CDK6/Cyclin D-
Komplex, die ein Fortschreiten des Zellzykluses bewirken. Das 
Retinoblastom-Protein kontrolliert also den Übergang von der 
G1-Phase in die S-Phase des Zellzyklus. The RB1 Story:	Characterization and	Cloning of the

First	Tumor	Suppressor	Gene.	Genes	(Basel)	2019



Retinoblastoma is a childhood retinal cancer that occurs in approximately 6 of 100,000 
live births, with 250 to 300 new cases per year in the United States and approximately 
8000 worldwide. Although retinoblastoma is routinely cured when detected early, more 
advanced and genomically altered retinoblastomas present substantial clinical 
challenges and risk for recurrence, metastasis, and death. We have long known that 
most retinoblastomas are initiated by biallelic inactivation of the retinoblastoma gene 
(RB1), but until recently the basis and clinical relevance of the retina-specific tropism 
have been unclear. Studies performed in the past decade have identified the 
retinoblastoma cell of origin, the basis of its sensitivity to RB1 loss, the steps preceding 
tumor emergence, and postemergence genomic and epigenetic changes associated 
with treatment resistance and metastasis. Our growing understanding of the genesis of 
retinoblastoma may enable the development of improved therapies for recurrent and 
metastatic tumors, and deeper understanding may enable the prevention of 
retinoblastoma in children with a genetic predisposition.
Human Retina-specific Effects of a Ubiquitous Cell-Cycle Regulator



Contributions of Retinoblastoma Research to Our 
Understanding of Human Tumorigenesis.
Panel A shows the pedigree of a family with genetic 
transmission of retinoblastoma predisposition, which showed 
that cancer can be a genetic disease. Panel B shows the two-
hit mechanism of tumor-suppressor gene inactivation, which 
was inferred from the timing of retinoblastoma appearance 
and biallelic RB1 inactivation in retinoblastoma tumors. The 
two RB1 alleles are mutated somatically in nonheritable cases 
and through a germline first hit plus a somatic second hit in 
heritable cases. The second hit may be independent of the 
first or reproduce the first through loss of heterozygosity 
(LOH). Panel C shows pRB-mediated cell-cycle regulation, 

wherein pRB inhibits E2F-activated transcription of genes 
required for G1-to-S phase progression, and phosphorylation 
of pRB by cyclin-dependent kinase (CDK) releases E2F and 
enables cell-cycle entry. Panel D shows the RB pathway, 
which is disrupted in human cancers through pRB loss, 
deregulated cyclin D:CDK4 or cyclin D:CDK6 activity, p16INK4A 
loss, or expression of DNA tumor virus oncoproteins such as 
human papilloma virus E7. Panel E shows the cooperation of 
oncogenic mutations and cell-of-origin circuitry that is 
specific to the developmental stage of the cone precursors, 
illustrated by the sensitivity of the immature cone precursor 
to MYCN amplification (MYCNA) and the sensitivity of the 
maturing cone precursor to biallelic RB1 loss.

N-Myc, kurz für N-Myc-Protoonkogen-Protein, ist 
ein Transkriptionsfaktor der MYC-Familie. Er reguliert 
die Transkription verschiedener Gene in Tumorzellen, 
insbesondere in Tumoren des Nervensystems.



An Intrinsically Cancer-Predisposed Retinoblastoma Origin
We and others identified retinoblastoma features that suggested that the tumors originate in long- and medium-
wavelength cone precursors, and we discovered features of these cone precursors that contribute to their sensitivity to 
pRB loss. After maturation, these long- and medium-wavelength cone precursors form the cone photoreceptors 
responsible for red and green color vision (short-wavelength cones are responsible for blue color vision, and rods for 
night vision). Long- and medium-wavelength cones are present across the entire retina, concentrated in the central 
macular region and especially in the fovea, which is used for high-acuity vision.
Multistep Tumorigenesis in RB1−/− and MYCNARB1+/+ Contexts
Despite the rapid responses of cone precursors to pRB loss and MYCN overexpression, their initial proliferation probably 
does not lead to retinoblastoma directly. Indeed, RB1−/− retinoblastomas are usually detected from a few weeks before 
birth until 8 years of age, which is inconsistent with uniform proliferation. A clue to the variable onset comes from the 
finding that 15 to 20% of retinoblastomas have histologic features of retinoma — a benign lesion that rarely progresses 
to retinoblastoma when observed in patients — in the region where the tumor emerges from the retina. 
Genomic and Epigenomic Progression toward More Malignant Behavior
After the emergence of retinoblastoma foci, secondary genomic and epigenomic changes are thought to mediate 
progression to more invasive and therapy-resistant states. Indeed, most RB1−/− retinoblastomas that warrant surgical 
removal have somatic chromosome copy-number alterations and single nucleotide variants. However, the changes are 
usually present in only a subset of the tumor cells, which suggests that individual changes usually occur in a single cell 
after tumors emerge and become more prevalent within the tumor through their ability to accelerate tumor cell 
proliferation. MYCNARB1+/+ retinoblastomas have fewer copy-number alterations, which is consistent with their 
requiring less genomic evolution than RB1−/− retinoblastomas before clinical presentation.



Cone-Precursor Origins of RB1−/− and 
MYCNARB1+/+ Retinoblastoma.
Shown are the pathways through which 
normal cone photoreceptor development may 
be diverted to retinoblastoma genesis in 
response to biallelic RB1 inactivation (RB1−/−) 
or MYCNA. The path on the left-hand side 
shows proliferating retinal progenitor cells 
that exit the cell cycle to form nascent, 
immature, and maturing cone precursors and 
mature cone photoreceptors. Maturing cone 
precursors are distinguished by up-regulated 
phototransduction proteins (retinal cone 
arrestin-3 [ARR3], long- and medium-
wavelength [L/M]–opsin) and proliferation-
related proteins (pRB, MYCN, MDM2, SKP2, 
SYK) and early morphologic changes. Whereas 
MYCNA and biallelic RB1 loss most likely occur 
in retinal progenitor cells, MYCN 
overexpression and pRB depletion first elicited 
aberrant proliferation in immature and 
maturing cone precursors, respectively.



Proposed Spatiotemporal Pattern of Cone-Precursor Birth, Maturation, and Retinoblastoma Initiation.
Shown is the spatiotemporal pattern of cone-precursor differentiation states at different embryonic postconception 
retinal ages, viewed as a flat-mounted left retina. Orientation is shown at week 8 (S, superior; T, temporal; I, inferior; N, 
nasal). The first and most central cone precursors in the presumptive fovea (asterisk) are inferred to be present at 
approximately week 8 and first express maturation marker ARR3 at approximately week 13.This is followed by a central-to-
peripheral wave of cone-precursor birth and maturation, with the last, most peripheral cone precursors born by week 18 
and expected to initiate maturation by approximately week 34 (given initial L/M opsin expression in peripheral retina 
between weeks 34 and 37 and slightly earlier ARR3 than L/M opsin expression as in central retina). In vitro studies in 
which overexpressed MYCN induces immature cone-precursor proliferation and pRB loss induces maturing cone-precursor 
proliferation predict the timing of the initial MYCNARB1+/+ and RB1−/− cone-precursor proliferation, signifying the initiation 
of each type of retinoblastoma, at each retinal position. Cone-precursor birth and maturation ages are estimated 
according to available data, assume that maturation occurs in a largely symmetric pattern, and were not experimentally 
verified.



Therapeutic Targets Identified in 
Human Retinoblastoma Genesis 
Studies.

Future Approaches: Genomically and Epigenomically–Informed 
Retinoblastoma Diagnosis, Therapy, and Monitoring.
Current investigational studies suggest that future clinical practice may 
include liquid biopsy of aqueous humor at diagnosis to assess genomic and 
epigenomic properties and identify precision therapies. Investigational 
studies show the detection of RB1 mutations, MYCNA, secondary SCNAs 
and SNVs, and DNA methylation-based discrimination of subtype-1 tumors 
as compared with subtype-2 tumors





Mitochondrial DNA



The MELAS mutation m.3243A>G alters the expression of mitochondrial tRNA fragments

The MELAS mutation m.3243A>G alters the expression of mitochondrial tRNA fragments

Mutation (m.3243A-to-G) verursachten Phänotypen variabel sind und von schwerem MELAS über Diabetes 
bis hin zu Taubheit oder sogar Symptomlosigkeit reichen.



A 58-Year-Old Woman with Confusion, Aphasia, and Abnormal Head Imaging

A 58-year-old woman was transferred to this hospital because of progressively worsening confusion and evolving changes on 
magnetic resonance imaging (MRI) of the head.
The patient had been in her usual state of health until 16 months before the current presentation, when confusion and 
expressive and auditory aphasia developed. She was evaluated at another hospital. The findings of computed tomographic 
(CT) angiography of the head and neck were reportedly normal. MRI of the head reportedly showed signal hyperintensities in 
the left temporal lobe on T2-weighted fluid-attenuated inversion recovery (FLAIR) images. Evaluation of the cerebrospinal 
fluid (CSF) showed elevated levels of glucose and protein with a normal cell count; nucleic acid testing for herpes simplex 
virus DNA was negative. Blood and CSF paraneoplastic autoantibody and autoimmune encephalopathy panels were 
unrevealing. The results of serum protein electrophoresis were normal. Screening tests for syphilis and antinuclear antibodies 
were negative. An electroencephalogram (EEG) showed generalized slowing, with no epileptiform discharges. A diagnosis of 
autoimmune encephalitis was considered, and treatment included intravenous glucocorticoids for 5 days, followed by 
treatment with daily oral prednisone. Expressive aphasia resolved and confusion abated, but auditory aphasia persisted.
CT of the chest, abdomen, and pelvis revealed a mass measuring 5 cm in diameter in the pelvis that was composed of fat, 
soft tissue, and calcifications. Laparotomy was performed, and pathological examination of the resected specimen revealed 
findings consistent with a mature cystic teratoma. The patient was discharged home after a 3-week hospitalization, with a 
plan to taper the dose of oral prednisone after discharge.
One week after the patient’s discharge from the other hospital, after the dose of prednisone had been decreased, malaise 
developed and confusion recurred. The patient was readmitted to the other hospital. MRI of the head reportedly showed a 
decrease in the left temporal lobe hyperintensities relative to the previous imaging study. The dose of prednisone was 
increased, confusion again abated, and the patient was discharged home. The dose of glucocorticoids was gradually tapered.



A diagnosis of autoimmune encephalitis was again considered. Treatment with intravenous glucocorticoids was reinitiated, 
which resulted in some reduction in confusion. The patient was discharged home with instructions to continue oral prednisone 
therapy, with a plan to again gradually taper the dose. Three months before the current presentation, confusion recurred. The 
patient was again admitted to the other hospital, and imaging studies were repeated. MRI of the head reportedly showed 
progression of the hyperintensities in the left temporal lobe and new signal hyperintensities in the right temporal and left 
occipital lobes. Treatment with intravenous glucocorticoids, trimethoprim–sulfamethoxazole, intravenous immunoglobulin, and 
rituximab was initiated. The patient was discharged to a skilled nursing facility, with a plan for weekly rituximab infusions for 5 
weeks and a 6-week tapering course of daily oral prednisone therapy. Confusion resolved and did not recur.
Three weeks before the current presentation, MRI of the head, which was performed to evaluate the response to 
immunosuppressive medications, reportedly showed hyperintensity in both temporal lobes, with extension to the anterior 
aspects of the parietal lobes, on T2-weighted FLAIR images. Enhancement involving the subinsular regions was present, along 
with restricted diffusion in the insular cortexes. Positron-emission tomography (PET)–CT of the skull base to the midthighs 
reportedly showed no abnormalities. Two weeks before the current presentation, the patient was evaluated by her neurologist 
in the clinic, who recommended admission to the hospital for additional treatment owing to the progressively worsening 
findings on head imaging. One week before the current presentation, she was admitted to the other hospital. Treatment 
included daily intravenous immunoglobulin for 5 days and mycophenolate mofetil. On the third hospital day, she fell and struck 
her forehead while walking to the bathroom. On the sixth hospital day, she was transferred to this hospital to potentially 
undergo a brain biopsy.
On arrival at this hospital, the patient reported pain on her forehead where she had struck her head during her fall. Other 
medical history included type 2 diabetes mellitus, hypertension, sensorineural hearing loss (which had been diagnosed when 
she was 45 years of age), and depression. The results of a routine screening colonoscopy that had been performed 4 years 
before the current presentation had been normal. In additional to metformin, mycophenolate mofetil and trimethoprim–
sulfamethoxazole, medications included ascorbic acid, cholecalciferol, glipizide, magnesium oxide, metoprolol, omeprazole, 
sertraline, and thiamine. 



Treatment with metformin had been stopped at the other hospital because the blood level of lactate had been 12.4 mmol per 
liter (112 mg per deciliter; reference range, 0.5 to 2.0 mmol per liter [4.5 to 18 mg per deciliter]) on presentation. There were 
no known drug allergies. She had worked in health care until the onset of neurologic symptoms 16 months earlier. Before being 
discharged to the skilled nursing facility, she had lived alone. She was a lifelong nonsmoker and did not drink alcohol or use illicit 
drugs. Her mother had had diabetes and had died from heart disease at 59 years of age; she had used hearing aids. Her father 
had died from heart disease at 78 years of age. Both her brothers had diabetes, along with hearing loss in both ears.
On examination, the temporal temperature was 36.6°C, the blood pressure 154/90 mm Hg, the pulse 76 beats per minute, the 
respiratory rate 18 breaths per minute, and the oxygen saturation 98% while the patient was breathing ambient air. The height 
was 157.5 cm, the weight 34 kg, and the body-mass index (BMI; the weight in kilograms divided by the square of the height in 
meters) 13.7. Ecchymoses and a healing laceration were present on the right side of the forehead. The patient had receptive 
aphasia, which severely limited her ability to understand oral speech, but she could comprehend written or typed questions. 
She was alert and interactive and oriented to person, place, and time. Her speech was fluent, with no paraphasic errors. She 
was able to follow simple and complex commands without difficulty. Concentration and attention were intact. No abnormalities 
involving the cranial nerves were noted, with the exception of anisocoria; the left pupil measured 5 mm in diameter, and the 
right pupil measured 3 mm in diameter. Both pupils were reactive to light. The muscle bulk was decreased, but muscle tone and 
strength were normal. Tests of sensation, deep-tendon reflexes, and cerebellar function showed normal results.
The blood levels of electrolytes, glucose, alanine aminotransferase, aspartate aminotransferase, and total bilirubin were normal, 
as were the results of kidney-function tests. The blood level of lactate was 2.6 mmol per liter. The complete blood count with 
differential count was normal, except for the level of hemoglobin (11.3 g per deciliter; reference range, 12.0 to 16.0).
Diagnostic tests were performed.



Differential Diagnosis
Dr. Jenny J. Linnoila: This 58-year-old woman initially presented with confusion and expressive and auditory aphasia 
and was found to have signal hyperintensities in the left temporal lobe on MRI of the head, elevated levels of glucose 
and protein in the CSF, diffuse slowing on EEG, and a teratoma on pelvic CT. A presumed diagnosis of autoimmune 
encephalitis was made, for which she received glucocorticoids and underwent removal of the teratoma.
Autoimmune Encephalitis
To establish a diagnosis of possible autoimmune encephalitis, a patient must meet the following conditions: subacute 
working memory deficits, altered mental status, or psychiatric symptoms; new focal central nervous system (CNS) 
findings, new unexplained seizures, CSF pleocytosis, or abnormalities on MRI of the head that are suggestive of 
encephalitis (e.g., hyperintensities in one or both temporal lobes or in multifocal areas on T2-weighted FLAIR imaging); 
and other causes must be ruled out.
Infection
Several infections involving the CNS are characteristically associated with hyperintensities on T2-weighted FLAIR 
images from MRI of the head. Herpes simplex encephalitis commonly involves the temporal lobes, but it is frequently 
fulminant. West Nile virus infection most often involves deeper structures, such as the basal ganglia and thalamus, but 
these regions were not affected in this patient. 
Multifocal Strokes
Strokes could explain the patient’s neurologic symptoms and hyperintensities on MRI of the head. However, multiple 
strokes would have needed to occur in different vascular territories to account for her MRI findings. 
Cancer
Autoimmune encephalitis–related inflammation, particularly of the limbic system, can lead to hyperintensities in the 
medial temporal lobes on T2-weighted FLAIR imaging. Low-grade infiltrating gliomas can also involve this area of the 
brain and are an important consideration in this patient, since they can be nonenhancing early in the course of 
disease. 



Demyelinating and Inflammatory Disorder
The patient’s lesions on MRI of the head were not in locations that would be typical for demyelinating disease and were mostly 
nonenhancing, which would be unexpected. Progressive multifocal leukoencephalopathy is a demyelinating disease that 
involves lesions that are typically nonenhancing; however, it is caused by the reactivation of JC virus in immunosuppressed 
hosts, and this patient was not known to be immunosuppressed. 
Toxic Exposure or Metabolic Disorder
Persons with toxic exposures or metabolic disorders can have presentations that are similar to that of this patient. However, a 
toxic cause is unlikely in this patient, owing to the fact that she had repeated episodes, a progressive course, and no known 
exposures. In addition, the asymmetry of this patient’s lesions on MRI of the head and the lack of involvement of deeper 
structures, such as the basal ganglia, argues against toxic and metabolic causes.
Genetic Disorder
Several aspects of this patient’s presentation suggest the possibility of a maternally inherited genetic disorder, specifically a 
mitochondrial disorder. The patient’s mother had died relatively early, at 59 years of age. Diabetes and hearing loss were 
present in the patient, her mother, and her brothers. The patient’s BMI was low, and she had decreased muscle bulk, which is 
suggestive of a chronic disease. She had anisocoria, which, along with hearing loss, could implicate the involvement of multiple 
cranial nerves and could be consistent with a mitochondrial disorder. The patient’s blood lactate level at the other hospital was 
markedly elevated, at 12.4 mmol per liter. Elevated lactate levels are not uncommon after the occurrence of convulsive 
seizures, but there was no mention of tonic–clonic activity in this patient. The lactate level remained mildly elevated, at 2.6 
mmol per liter, on transfer to this hospital, which may indicate the presence of a mitochondrial disorder.
Maternally Inherited Diabetes and Deafness
Given the patient’s striking family history, I searched for a known maternally inherited genetic disorder that could lead to 
hearing impairment and diabetes. I learned that maternally inherited diabetes and deafness (MIDD) arises from a pathogenic 
variant in mitochondrial DNA.
 



Dr. Jenny J. Linnoila’s Diagnosis
Mitochondrial disease due to the m.3243A→G pathogenic variant in MT-TL1.

MRI of the Head and Magnetic Resonance Spectroscopy on Admission.
An axial T2-weighted fluid-attenuated inversion recovery image (Panel A) 
shows the presence of hyperintense signal abnormalities in both 
temporal lobes. An axial T1-weighted contrast-enhanced image (Panel B) 
shows the presence of abnormal subcortical enhancement in the insulae 
and in the left posterior gyrus rectus (arrows). Magnetic resonance 
spectroscopy targeting the signal hyperintensities in the left temporal 
lobe (voxel indicated by the blue box in Panel C) was performed with the 
use of a single voxel technique with a long echo time (270 msec) (Panel 
D). This technique shows the presence of a positive doublet at 1.3 ppm, 
which is compatible with a lactate peak (Panel D, arrow). Magnetic 
resonance spectroscopy targeting the central brain parenchyma and 
lateral ventricles was performed with the use of a multivoxel technique 
with a short echo time (30 msec) (Panel F); the spectroscopy grid (green 
grid), volume of interest (white box), and a small target voxel (blue box) 
are shown in Panel E. This technique also shows a marked elevation in 
the lactate level, with a positive doublet at 1.3 ppm (Panel F, arrow), in 
the chosen voxel in the anterior splenium and adjacent right ventricular 
atrium. Cho denotes choline, Cr creatine, and NAA N-acetylaspartate.

Overall, clinical trials have proposed the use of oral and IV arginine in the therapy of MELAS. IV arginine seems to be 
effective in improving symptoms during acute attacks of MELAS, while oral arginine supplementation increases endothelial 
function, preventing further stroke-like episodes.



Pathological Discussion
An open biopsy of the right quadriceps was performed. 
Hematoxylin and eosin staining of frozen sections of the 
muscle specimen showed mild variation in the size and 
shape of the myofibers, with sporadic mildly atrophic 
fibers, and no evidence of necrosis, regenerating fibers, or 
distinct inflammatory infiltrates (Figure 2A). Scattered 
myocytes showed focally irregular, coarse cytoplasm in the 
subsarcolemmal area (Figure 2B). On Gomori trichrome 
staining, these fibers were found to contain irregular 
material that stained red and had a cracking appearance, 
features that were consistent with ragged-red fibers (Figure 
2C). An enzyme histochemical analysis for NADH–
tetrazolium reductase activity revealed the presence of 
occasional so-called ragged-blue fibers (not shown). A 
combined assay for the detection of cytochrome c oxidase 
(COX) and succinate dehydrogenase activity showed the 
presence of scattered blue COX-deficient fibers; increased 
enzymatic activity, reflecting increased numbers of 
mitochondria, was present in the subsarcolemmal 
compartment of some fibers (Figure 2D).

https://www.nejm.org/doi/full/10.1056/NEJMcpc2312732
https://www.nejm.org/doi/full/10.1056/NEJMcpc2312732
https://www.nejm.org/doi/full/10.1056/NEJMcpc2312732
https://www.nejm.org/doi/full/10.1056/NEJMcpc2312732
https://www.nejm.org/doi/full/10.1056/NEJMcpc2312732


Discussion of Management
The patient was discharged from this hospital to an acute inpatient rehabilitation facility and subsequently to a skilled nursing 
facility. The medications that the patient was receiving at the time of discharge included supplements and cofactors for 
mitochondrial biochemical pathways, as well as oral arginine supplementation for secondary stroke prevention — a common 
management strategy that is supported by expert consensus. Arginine is hypothesized to prevent or ameliorate strokelike episodes 
that are associated with the m.3243A→G pathogenic variant in patients with MELAS by serving as a substrate for the generation of 
nitric oxide, a signaling molecule that is known to induce vasodilation by binding to guanylyl cyclase. Some researchers have 
postulated that patients with MELAS might have a local deficiency of nitric oxide that results in cerebral vasomotor dysfunction; 
however, the use of arginine in patients with MELAS is not approved by the Food and Drug Administration and remains a subject 
of ongoing study.
Repeat MRI of the head was performed approximately 1 year after discharge. The lesions that had been seen on T2-weighted 
FLAIR imaging were stable, no abnormal signal was seen on diffusion-weighted imaging, and there was complete resolution of 
contrast enhancement. At a virtual follow-up visit in the mitochondrial disorders clinic at this hospital, a neurologic examination 
that included an assessment of mental status showed no change from the previous examination.
At a subsequent follow-up visit approximately 2 years after discharge, anorexia and weight loss were noted, and the patient and 
care team staff reported that the patient had been having anorexia and diarrhea associated with oral arginine therapy. Treatment 
with arginine was stopped. Staff members also reported persistent elevations in the glycated hemoglobin level and in point-of-care 
blood glucose levels, despite the receipt of multiple medications. The patient’s cognition remained stable but poor. During the 
subsequent year, anorexia and weight loss progressed. The patient was hospitalized after having a seizure at her residential facility. 
She was transitioned to hospice care and died shortly thereafter.
Final Diagnosis
MIDD (maternally inherited diabetes and deafness) and MELAS (mitochondrial encephalopathy, lactic acidosis, and strokelike 
episodes) associated with the m.3243A→G pathogenic variant.









































Best corrected visual acuity, kurz BCVA, steht für die Sehschärfe bei bestmöglicher 
Korrektur durch eine Sehhilfe (z.B.Brille).







Crystal retinopathy and submacular cysts

Crystalline retinopathies are a heterogenous group of disorders associated with crystal
deposits in any layer and/or region of the retina

Polyvinylpyrrolidon wird als Hilfsstoff in der pharmazeutischen Industrie eingesetzt. Es dient in 
Medikamenten (speziell Tabletten) in der Regel als Bindemittel und kann die Freisetzung des 
Wirkstoffs in den Körper beeinflussen. Die quervernetzten Produkte steuern den Zerfall der 
Tablette.





The History of operative interventions on the heart.







































Excess Death Rates and Vaccination Rates in Florida and Ohio During the COVID-19 Pandemic
The dots are counties (Gemeinden), not people.



Not just Republicans


