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A 62-year-old man presented to the hospital with a 1-
month history of muscle aches and weakness in the 
anterior thighs and the lower posterior aspect of 
both legs and weight loss of 10 kg. On physical 
examina@on, there was numbness of the anterior 
thighs and posterior lower legs but no skin changes 
or abdominal tenderness. Laboratory tests showed 
elevated levels of inflammatory markers. Findings on 
computed tomography of the chest, abdomen, and 
pelvis were unremarkable. Tests for an@neutrophil 
cytoplasmic an@bodies were nega@ve. Abdominal 
angiography was performed, shown in the leG and 
right images. What other condi@on is associated with 
this pa@ent’s diagnosis? 

Chronic lymphocytic leukemia

Hepatitits B

HIV

Systemic lupus erythematosus

Tuberculosis

Hepatitis B serologies were negative for this patient. Treatment 
with oral glucocorticoids and cyclophosphamide was initiated 
for polyarteritis nodosa. Ten days later, a bowel perforation 
developed, histopathologic examination of the resected colon 
showed neutrophilic infiltration and fibrinoid necrosis of the 
walls of medium-size arteries, as well as disruption of the 
internal elastic lamina. At follow-up 5 months after 
presentation, angiography showed resolution of the vascular 
changes.



Die Polyarteriitis nodosa, kurz PAN, ist eine Vaskulitis der 
mittelgroßen Arterien. Sie wird auch als klassische Polyarteriitis 
nodosa bezeichnet (cPAN), um sie von der mikroskopischen 
Polyangiitis (mPA) abzugrenzen.

Die Ätiologie ist immer noch ungeklärt (2023), die Polyarteriitis 
nodosa ist am ehesten als Autoimmunerkrankung aufzufassen. 
Eine Assoziation besteht zur Hepatitis B, die bei etwa einem 
Drittel der Patienten vorliegt. Das HBs-Antigen kann bei diesen 
Fällen in den Läsionen der Polyarteriitis nodosa nachgewiesen 
werden, was auf einen Immunkomplex-vermittelten 
Pathomechanismus hinweist.
Darüber hinaus findet sich in weiteren Fällen eine Hepatitis 
C oder eine HIV-Infektion. Auch im Rahmen 
einer Haarzellleukämie kann eine PAN auftreten.





Falciparum Malaria



Mali

Passive immunity



Subcutaneous administration of the monoclonal 
antibody L9LS protected adults against controlled 
Plasmodium falciparum infection in a phase 1 trial. 
Whether a monoclonal antibody administered 
subcutaneously can protect children from P. falciparum 
infection in a region where this organism is endemic is 
unclear. We conducted a phase 2 trial in Mali to assess 
the safety and efficacy of subcutaneous administration 
of L9LS in children 6 to 10 years of age over a 6-month 
malaria season. In part A of the trial, safety was 
assessed at three dose levels in adults, followed by 
assessment at two dose levels in children. In part B of 
the trial, children were randomly assigned, in a 1:1:1 
ratio, to receive 150 mg of L9LS, 300 mg of L9LS, or 
placebo. The primary efficacy end point, assessed in a 
time-to-event analysis, was the first P. falciparum 
infection, as detected on blood smear performed at 
least every 2 weeks for 24 weeks. A secondary efficacy 
end point was the first episode of clinical malaria, as 
assessed in a time-to-event analysis.



Plasmodium falciparum causes more than 600,000 deaths from malaria annually, mostly among children in Africa. 
Despite the widespread use of mosquito-control measures, chemopreven@on, and case management, lidle 
progress has been made in reducing malaria mortality in recent years, a trend that could worsen with increasing 
resistance to an@malarial drugs and insec@cides. Thus, the development of new interven@ons to reduce malaria 
mortality is needed.
In 2021, the World Health Organiza@on (WHO) recommended the RTS,S/AS01 vaccine for use in children; four 
doses of the vaccine had 36% efficacy against malaria over a 4-year period among children 5 to 17 months of age. 
The WHO also recently endorsed the R21/Matrix-M vaccine for use in children. In loca@ons where monthly 
seasonal malaria chemopreven@on is the standard care during the 4-to-6-month malaria season, a three-dose 
regimen of the R21/Matrix-M vaccine had 75% efficacy over a 12-month period among children 5 to 36 months of 
age, and a booster aGer 12 months was necessary to maintain efficacy. When given seasonally, the RTS,S/AS01 
and R21/Matrix-M vaccines have similar efficacy.
In 2021, the World Health Organiza@on (WHO) recommended the RTS,S/AS01 vaccine for use in children; four 
doses of the vaccine had 36% efficacy against malaria over a 4-year period among children 5 to 17 months of age. 
The WHO also recommends malaria chemopreven@on in high-risk popula@ons, such as infants and young 
children, children with severe anemia aGer hospital discharge who are at risk for fatal malaria, and pregnant 
persons. In a phase 2 trial involving adults in Mali, an intravenous infusion of CIS43LS, a monoclonal an@body 
with an extended half-life that targets a conserved junc@onal epitope on the P. falciparum circumsporozoite 
protein (PfCSP), was administered at a dose of 10 mg per kilogram of body weight or 40 mg per kilogram. Over a 
6-month malaria season, this monoclonal an@body provided protec@ve efficacy against P. falciparum infec@on of 
75.0% and 88.2% at the doses of 10 mg per kilogram and 40 mg per kilogram, respec@vely.



Methods
Trial Objectives, Participants, and Oversight
We conducted this trial in Kalifabougou and Torodo, Mali, where P. falciparum is endemic and is transmitted 
from July through December.
Trial Product
L9LS is a human IgG1 monoclonal antibody that is produced in accordance with current Good Manufacturing 
Practices by means of cell-culture expression in a recombinant Chinese hamster ovary-cell line.
Trial Procedures
Age Deescalation and Dose-Escalation Trial (Part A)
For part A, we prespecified that 18 adults would be assigned in open-label fashion to receive L9LS at a dose 
of 300 mg or 600 mg, administered subcutaneously, or 20 mg per kilogram of body weight, administered 
intravenously; each group included 6 participants.
Randomized, Placebo-Controlled Trial (Part B)
Children were randomly assigned (in a 1:1:1 ratio) by means of block randomization to receive 150 mg of 
L9LS, 300 mg of L9LS, or normal saline placebo. L9LS or placebo was administered subcutaneously. 
Randomization was stratified according to body weight (26 to 30 kg, 20 to 25 kg, or 15 to 19 kg, with 75 
participants in each stratum). 
The primary efficacy end point was P. falciparum blood-stage infection (regardless of the presence of 
symptoms) as detected by means of microscopic examination of thick blood-smear samples obtained at least 
every 2 weeks during scheduled trial visits and unscheduled illness visits. 
Clinical malaria (a secondary efficacy end point) was detected during scheduled and unscheduled visits. The 
first definition of clinical malaria (definition 1) was a body temperature of at least 37.5°C or a history of fever 
in the previous 24 hours and P. falciparum asexual parasitemia of more than 5000 parasites per cubic 
millimeter.



Characteristics of the Participants at Baseline in the Efficacy Trial (Part B).



Solicited Maximum Local and Systemic Reactogenicity Events within 7 Days 
after Administration of L9LS or Placebo in the Efficacy Trial (Part B).

Efficacy against Clinical Malaria.

Efficacy against P. falciparum Infection





Reverse cholesterol transport via HDL





Cardiovascular events frequently recur after acute myocardial 
infarction, and low cholesterol efflux — a process mediated by 
apolipoprotein A1, which is the main protein in high-density 
lipoprotein — has been associated with an increased risk of 
cardiovascular events. CSL112 is human apolipoprotein A1 
derived from plasma that increases cholesterol efflux capacity. 
Whether infusions of CSL112 can reduce the risk of recurrent 
cardiovascular events after acute myocardial infarction is 
unclear. We conducted an international, double-blind, placebo-
controlled trial involving patients with acute myocardial 
infarction, multivessel coronary artery disease, and additional 
cardiovascular risk factors. Patients were randomly assigned to 
receive either four weekly infusions of 6 g of CSL112 or 
matching placebo, with the first infusion administered within 5 
days after the first medical contact for the acute myocardial 
infarction. The primary end point was a composite of 
myocardial infarction, stroke, or death from cardiovascular 
causes from randomization through 90 days of follow-up.



Reverse cholesterol transport is the mechanism by which excess cholesterol, such as 
atherosclero7c plaque, is removed from peripheral 7ssues and transported to the liver for 
excre7on in the bile. The ini7al step in reverse cholesterol transport involves cholesterol 
efflux, which is mediated predominantly by apolipoprotein A1, the main protein in high-
density lipoproteins (HDLs). Pa7ents with acute coronary syndromes have an impaired 
cholesterol efflux capacity, which has been independently associated with a higher incidence 
of major adverse cardiovascular events, including a higher incidence of both short-term (30-
day) and long-term death from any cause in pa7ents who have had an acute myocardial 
infarc7on event.
CSL112 is human plasma–derived apolipoprotein A1 that is formulated with 
phospha7dylcholine to form disk-shaped par7cles that are suitable for intravenous infusion. In 
previous studies, a 6-g dose of CSL112 resulted in immediate and robust increases in 
apolipoprotein A1 levels (to twice the baseline level) and cholesterol efflux capacity (to four 
7mes that of baseline). A dosing regimen of four weekly infusions was chosen to maximize 
exposure but minimize accumula7on in a logis7cally prac7cal way during the weeks aSer 
acute myocardial infarc7on. We hypothesized that CSL112 administered weekly for 4 weeks 
beginning immediately aSer the occurrence of acute myocardial infarc7on would reduce the 
risk of myocardial infarc7on, stroke, and death from cardiovascular causes.



Baseline Characteristics of the Patients.



Primary and Secondary Efficacy End Points



Primary Efficacy End Point and 
Individual Components of the 
Primary End Point.

Panel A shows the cumulative 
incidence of a composite of 
myocardial infarction, stroke, or 
death from cardiovascular causes 
through 90 days (primary end 
point) and through 180 and 365 
days (key secondary end points). 

Panels B, C, and D show the 
cumulative incidence of the 
individual components of the 
composite end point through 365 
days. All assessments were 
performed in a time-to-first-event 
analysis. The insets show the data 
on an enlarged y axis.



Investigator-Reported Adverse Events.





Bei der Transkatheter-Aortenklappen-Implantation (TAVI) 
wird eine Ersatzklappe in zusammengefalteter Form an 
der Spitze eines Katheter-Schlauchs zum Herzen 
eingeführt und dort an der richtigen Stelle zur Entfaltung 
gebracht. Der gesamte Vorgang erfolgt unter 
permanenter Röntgenüberwachung an hochauflösenden 
Monitoren.

Surigal aortic valve replacement (SAVR). Das operative 
Vorgehen besteht darin, sämtliche Aortenwandanteile 
inklusive der Sinus aortae wegzuschneiden, die 
Klappen- und Ringanteile aber zu belassen. Die 
Abgänge der Koronararterien werden als sogenannte 
Buttons (Knöpfe) isoliert. Der gesamte Klappenapparat 
wird nun innerhalb einer Rohrprothese mit oder ohne 
ausgebildete Sinus implantiert und der Ring durch U-
Nähte stabilisiert (Verfahren nach David).



Among low-risk patients with severe, symptomatic 
aortic stenosis who are eligible for both 
transcatheter aortic-valve implantation (TAVI) and 
surgical aortic-valve replacement (SAVR), data are 
lacking on the appropriate treatment strategy in 
routine clinical practice. In this randomized 
noninferiority trial conducted at 38 sites in 
Germany, we assigned patients with severe aortic 
stenosis who were at low or intermediate surgical 
risk to undergo either TAVI or SAVR. Percutaneous- 
and surgical-valve prostheses were selected 
according to operator discretion. The primary 
outcome was a composite of death from any 
cause or fatal or nonfatal stroke at 1 year.



Transcatheter aor7c-valve implanta7on (TAVI) is increasingly performed in pa7ents with 
severe, symptoma7c aor7c-valve stenosis. In younger pa7ents at low surgical risk, both TAVI 
and surgical aor7c-valve replacement (SAVR) may be applicable, although the appropriate 
treatment strategy in this popula7on remains subject to the considera7ons of individual 
heart teams. TAVI has evolved as a treatment op7on for younger and lower-risk pa7ents and 
is increasingly used in clinical prac7ce. However, these trials were sponsored by industry 
and tested specific transcatheter heart-valve devices in selected pa7ent popula7ons, which 
limits the applicability of the results to inform rou7ne clinical prac7ce. Insufficient evidence 
remains regarding the comparison of TAVI and SAVR in a pa7ent popula7on mirroring the 
real-world seYng in which operators have unrestricted access to several contemporary 
transcatheter heart-valve devices. A pragma7c clinical trial comparing TAVI with SAVR 
should allow for valve selec7on by the local heart team on the basis of individual pa7ent 
anatomical and medical considera7ons aSer randomiza7on to the treatment strategy.
To address these issues, we designed the pragma7c DEDICATE trial (Randomized, 
Mul7center, Event-Driven Trial of TAVI versus SAVR in Pa7ents with Symptoma7c Severe 
Aor7c-Valve Stenosis) to compare the two procedures in pa7ents who were at low or 
intermediate surgical risk and who were eligible for both treatment strategies in a real-
world seYng.





Primary and Secondary Outcomes at 1 Year (Intention-to-Treat Population).







Die thrombotisch-thrombozytopenische Purpura (TTP) ist eine 
schwere Erkrankung, bei der sich im ganzen Körper kleine 
Blutgerinnsel bilden. Diese blockieren die Blutversorgung 
lebenswichtiger Organe wie des Gehirns, des Herzens und der 
Nieren. Die Symptome hängen davon ab, wo die Blutgerinnsel 
entstehen.



Thrombotische Mikroangiopathie, abgekürzt als TMA, ist ein 
pathologischer Zustand, der aufgrund einer Verletzung des Endothels zu 
Thrombosen in Kapillaren und Arteriolen führt.UL-vWF steht für "Unusually 

Large von-Willebrand-Factor".
UL-vWF ist das von 
den Endothelzellen und 
den Thrombozyten produzierte 
vWF-Multimer. Es wird im 
zirkulierenden Blut durch 
die Metalloprotease ADAMTS-
13 in kleinere Dimere gespalten. 
Die Spaltung erzeugt einen 
kleineren von-Willebrand-Faktor, 
der im normalen Blutfluss nicht zu 
einer Adhäsion und Aggregation d
er Thrombozyten führt.
siehe auch: Thrombotisch-
thrombozytopenische Purpura.



Congenital thrombotic thrombocytopenic purpura (TTP) 
results from severe hereditary deficiency of ADAMTS13. 
The efficacy and safety of recombinant ADAMTS13 and 
standard therapy (plasma-derived products) administered 
as routine prophylaxis or on-demand treatment in 
patients with congenital TTP is not known. In this phase 3, 
open-label, crossover trial, we randomly assigned patients 
in a 1:1 ratio to two 6-month periods of prophylaxis with 
recombinant ADAMTS13 (40 IU per kilogram of body 
weight, administered intravenously) or standard therapy, 
followed by the alternate treatment; thereafter, all the 
patients received recombinant ADAMTS13 for an 
additional 6 months. The trigger for this interim analysis 
was trial completion by at least 30 patients. The primary 
outcome was acute TTP events. Manifestations of TTP, 
safety, and pharmacokinetics were assessed. Patients who 
had an acute TTP event could receive on-demand 
treatment.



Congenital thrombotic thrombocytopenic purpura (TTP) is an ultrarare thrombotic 
microangiopathy (prevalence, ≥0.5 cases per million population). Congenital TTP results 
from severe hereditary deficiency (<10% of normal activity) of ADAMTS13 (a disintegrin and 
metalloproteinase with thrombospondin motifs 13), leading to accumulation of ultralarge 
von Willebrand factor multimers with high platelet-binding activity. Spontaneous formation 
of platelet-rich microthrombi and organ ischemia lead to acute symptoms and long-term 
organ damage with associated illness and premature death; platelet consumption manifests 
as thrombocytopenia, a hallmark of congenital TTP.
Current standard therapy involves ADAMTS13 replacement through prophylactic or on-
demand infusions of fresh-frozen plasma, plasma that had been treated with a solvent–
detergent process, or ADAMTS13-containing plasma-derived factor VIII–von Willebrand 
factor concentrates. These products are reliant on donor plasma and provide limited 
ADAMTS13 replacement. Prophylaxis requires lengthy, burdensome infusions in the 
hospital; allergic reactions to plasma, which can be severe and treatment-limiting, are 
prevalent. Here, we present the results from a preplanned interim analysis of a phase 3, 
randomized, controlled, crossover trial in which adults and children with congenital TTP 
received recombinant ADAMTS13 (TAK-755; Takeda Pharmaceuticals U.S.A.) or standard 
therapy for prophylactic and on-demand treatment.



Outcome Measures
The primary outcome was acute TTP events among patients receiving prophylaxis with 
recombinant ADAMTS13 or standard therapy (periods 1, 2, and 3) in the modified full analysis 
population, as defined in Figure S1. An acute TTP event was defined as a decrease in the 
platelet count by at least 50% from baseline or to less than 100,000 per microliter and an 
elevation of the lactate dehydrogenase (LDH) level to more than 2 times the baseline value or 
more than 2 times the upper limit of the normal range (ULN) (Table S2). Only new acute TTP 
events occurring during prophylactic treatment contributed to this outcome.
Secondary efficacy outcomes included TTP manifestations (e.g., thrombocytopenia [a 
decrease in the platelet count by ≥25% from baseline or to <150,000 per microliter], an 
elevated LDH level [to >1.5 times the baseline value or >1.5 times the ULN], an increased 
creatinine level [to >1.5 times the baseline value], neurologic symptoms, and abdominal 
pain). Safety was assessed in terms of adverse events that started or worsened after the first 
dose of trial treatment, serious adverse events (including relatedness to treatment), and 
recombinant ADAMTS13 immunogenicity according to the presence of binding and inhibitory 
antibodies to ADAMTS13 (assessed every 4 weeks). Serious adverse events were defined as 
events that were fatal or life threatening, resulted in or prolonged hospitalization, resulted in 
a persistent or clinically significant disability. 





Summary of Adverse Events in PaPents of All Ages in the Safety Analysis PopulaPon.





The fungus cryptococcus is the most common cause of adult meningitis in parts of the world with high rates 
of human immunodeficiency virus (HIV) infection and persists in many areas where antiretroviral therapy 
(ART) is widely available. The fungus is responsible for up to 180,000 deaths each year worldwide and 
accounts for up to 68% of HIV-related cases of meningitis. In resource-rich regions, increasing use of 
immunomodulatory therapy and underlying natural susceptibility have led to a change in epidemiologic 
factors such that deaths in non–HIV-infected patients account for approximately one third of the deaths 
related to cryptococcal meningitis or meningoencephalitis. With the advent of vaccines to prevent bacterial 
meningitides such as those from Streptococcus pneumoniae and Haemophilus influenzae, cryptococcal 
meningitis has become one of the most common causes of meningitis in the United States..
Mycologic Features
Cryptococcus is a basidiomycetous yeast that is unique among pathogens in humans in that it has an 
immune-shielding polysaccharide capsule and a cell-wall laccase with broad immunomodulatory properties, 
which together predispose the organism to neurotropism. The cryptococcus genus is currently undergoing 
reevaluation but is generally considered to consist of two species complexes, Cryptococcus neoformans and 
C. gattii, each of which can be further divided into several molecular genotypes (C. neoformans: VNI through 
VNIV and VNB; and C. gattii: VGI through VGVI).



India Inak Prep



Cryptococcal Life Cycle and Immune Responses.

Cryptococcal yeasts inhabit a number of environmental niches, 
causing infections in animals and nonmammalian hosts, as well as in 
humans (Panel A). Infection in humans occurs after the inhalation of 
desiccated yeast or spores. In healthy persons, responses may be 
varied, but organisms are recognized by alveolar macrophages by 
means of pattern-recognition receptors, including toll-like receptors 2 
and 9 (TLR2 and TLR9) (Panel B). Activated macrophages then release 
cytokines such as CCL2 to recruit monocytes and dendritic cells to the 
lung, which are capable of breaking down fungi and presenting 
antigen to CD4+ T cells. Activated type 1 helper T cells secrete 
interferon-γ, interleukin-6, sphingosine-1-phosphate (S1P), and 
granulocyte–macrophage colony-stimulating factor (GM-CSF), which 
help to recruit and differentiate classical (M1) macrophages, and 
these, in turn, facilitate fungal killing and produce cytokines, including 
interleukin-1β. Secreted cytokines and chemokines activate leukocytes 
to encapsulate and eliminate cryptococcal organisms within 
granulomatous lesions. The absence or dysfunction of a healthy 
immune response may lead to uncontrolled fungal growth, resulting in 
fungal damage (Panel C, left side of parabola). However, some patients 
have a skewed hyperimmune response to the pathogen, causing 
inflammatory damage to the host tissue even after microbiologic 
control (Panel C, right side of parabola). CrAg denotes cryptococcal 
antigen, IRIS immune reconstitution inflammatory syndrome, and 
PIIRS postinfectious inflammatory response syndrome.



Performance Characteristics of Cryptococcal Diagnostic Assays in Cerebrospinal Fluid (CSF) 
from Persons with Suspected Meningitis.



Current Approaches to Treatment According to Patient Group and Resource Availability.



Framework for Cryptococcal Inflammatory Syndromes.
Related Inflammatory Syndromes
There has been a growing appreciation of the 
role of infection-related inflammatory syndromes 
in diverse infectious diseases. Intracranial 
infections such as cryptococcal meningitis are 
particularly susceptible to these sequelae 
because of the subsequent swelling within the 
restricted confines of the skull. For example, the 
cryptococcal immune reconstitution 
inflammatory syndrome (IRIS) in HIV-associated 
disease was found to have an incidence of 4 to 
5% in the Ambition trial. The syndrome occurs 1 
to 2 months after cryptococcal meningitis has 
been diagnosed, usually after the early initiation 
of ART (<4 weeks after diagnosis). Risk factors for 
cryptococcal IRIS include a high initial CSF fungal 
burden and low initial markers of inflammation, 
including blood CD4+ counts, CSF cells, and 
inflammatory markers such as interferon-γ, which 
are rapidly corrected after ART initiation.



Future Direc0ons and Major Unsolved Problems
The emergence of new paradigms in cryptococcal disease is likely to lead to new 
ac7onable strategies for a disease that s7ll kills a substan7al number of pa7ents 
despite therapy. For HIV-associated disease, screening and preven7ve strategies at 
the 7me of HIV diagnosis, facilitated by more sensi7ve diagnos7c tes7ng, including a 
semiquan7ta7ve cryptococcal an7gen test currently in development, offer the 
promise of early, cost-effec7ve oral preemp7ve treatment strategies that may 
prevent symptoma7c infec7ons.
Summary
The Ending Cryptococcal Meningi7s Deaths by 2030 Strategic Framework 
recommends priori7es to reduce morbidity and mortality from cryptococcal 
meningi7s; implementa7on should be a global effort. Focusing on preven7ng or 
reducing cryptococcal disease in HIV-infected and non–HIV-infected popula7ons 
requires further investment in the development of adjunc7ve therapies, new 
compounds, and a vaccine, as well as in con7nuing to educate health care providers 
in order to minimize diagnos7c delays.





Cytogenetics morphological
Classic translocation t(15;17)(q24;q21). The translocation
may be overlooked in traditional karyotyping. Interphase
FISH is indicated, preferably urgent (within 8 hours) on bone
marrow aspirate cells (see Figure 1).
Although primary anomaly in most cases, t(15;17) can also
occur in rare occurrences at acutisation (of promyelocytic
type, of course) of a CML with the usual t(9;22).

Das PML-Protein ist ein 
Tumorsuppressorprotein, das für 
den Aufbau einer Reihe von 
Kernstrukturen, den so genannten 
PML-Kernkörpern, erforderlich ist, 
die sich im Chromatin des 
Zellkerns bilden.

Retinoic acid receptor alpha, RARA



Auerstäbchen sind kleine, stäbchenförmige, azurophile Granula, die man im Rahmen von Leukämien im 
Zytoplasma von Myeloblasten und Promyelozyten findet. Auerstäbchen finden sich in etwa 30 % der Fälle bei 
der akuten myeloischen Leukämie (AML) sowie im Rahmen von myelodysplastischen Syndromen.
Es handelt sich um irreguläre Zellorganellen, die lysosomale Enzyme enthalten und Zeichen einer 
Reifungsstörung der Zelle sind.
Zellen, die multiple Auerstäbchen in Bündeln aufweisen, bezeichnet man als Faggot-Zellen.

Differentiation Syndrome is a complication of all-trans retinoic acid (ATRA) therapy in patients with acute 
promyelocytic leukemia (APML). It appears clinically as acute end-organ damage with peripheral edema, hypotension, 
acute renal failure, and interstitial pulmonary infiltrates.



A 32-year-old woman with no clinically significant medical history presented to the emergency department in 
the winter with a 10-day history of shortness of breath, fevers, and cough. She also reported sore throat and 
myalgias but no chest pain. Her symptoms did not abate with a 5-day course of azithromycin. She had no 
pertinent travel or sick contacts and owned no pets. She took a multivitamin daily but no other medications. She 
reported no tobacco, alcohol, or illicit substance use.
The blood pressure was 117/82 mm Hg, the heart rate 106 beats per minute, and the body temperature 39.3°C. 
The oxygen saturation while the patient was breathing room air was 85% as measured by pulse oximetry. She 
was ill-appearing and in mild respiratory distress. Bibasilar crackles were heard on lung auscultation. There was 
right upper quadrant tenderness without hepatomegaly. Her gastrocnemius muscles were swollen and tender on 
light palpation in both legs. The remainder of the examination was unremarkable.
The hemoglobin level was 12 g per deciliter, the hematocrit level 35.4%, the white-cell count 1.7×103 per 
microliter without left shift, and the platelet count 96×103 per microliter. The serum creatinine level was 0.8 mg 
per deciliter. The aspartate aminotransferase level was 252 U per liter (normal range, 5 to 34), the alanine 
aminotransferase level 386 U per liter (normal range, 5 to 55), and the alkaline phosphatase level 253 U per liter 
(normal range, 40 to 150); bilirubin levels were normal. (One year earlier, a complete blood count with 
differential and a complete metabolic panel were within normal limits.) The C-reactive protein level was 4.94 mg 
per deciliter (normal range, 0.1 to 0.5), the ferritin level 4862 μg per liter (normal range, 11 to 307), and the 
creatine kinase level 203 U per liter (normal range, 29 to 168). Other serum chemical values were normal. A 
serum specimen was negative for human chorionic gonadotropin. Two sets of blood cultures were obtained; the 
patient’s sputum production was too low to allow a culture to be obtained. Her score on the Pneumonia Severity 
Index (PSI) was 42. 



Chest Radiography on Admission.

Radiography showed a small right pleural effusion without 
consolidations or infiltrates.

PSI/PORT Score: Pneumonia Severity Index for CAP
EsVmates mortality for adult paVents with 
community-acquired pneumonia.

She was admitted to the hospital.



Ceftriaxone was initiated for CAP. Fourth-generation human immunodeficiency virus (HIV) antigen–antibody assay, assessment 
of HIV viral load, a BioFire polymerase-chain-reaction (PCR) respiratory panel (includes viruses [e.g., SARS-CoV-2], M. 
pneumoniae, and Bordetella pertussis and B. parapertussis), and urinary antigen testing for S. pneumoniae and Legionella 
pneumophila were negative. Computed tomographic angiography (CTA) of the chest showed bibasilar consolidations, 
peribronchiolar nodularity, and septal thickening. Venous Doppler ultrasonography of the legs showed no thrombosis. 
Computed tomography of the abdomen and pelvis showed no liver or spleen abnormalities. Transthoracic echocardiography 
revealed an ejection fraction of 60 to 65% without valvular or wall-motion abnormalities.

Computed Tomography of the Chest on Hospital 
Day 2.
Computed tomography showed bibasilar-
dependent consolidations, peribronchial 
nodularities, and septal thickening.

After 2 days of treatment with ceftriaxone, the patient’s oxygen 
requirement increased. Antibiotic coverage was broadened to 
include vancomycin and piperacillin–tazobactam to cover 
methicillin-resistant S. aureus (MRSA), Pseudomonas 
aeruginosa, and anaerobes. Bronchoscopy with transbronchial 
biopsy was considered but deferred because of the patient’s 
escalating oxygen requirements and the associated procedural 
risks. Microbial cell-free DNA (cfDNA) testing of plasma was 
performed.

The patient’s friend, in speaking with the infectious diseases 
team, recalled that the patient recently prepared a deer carcass 
that was harvested during her boyfriend’s hunting trip in 
Alabama. She cooked the venison and served and ate it 20 days 
before admission. None of the other persons who consumed 
the cooked meat were reported to be ill.



The venison exposure prompted suspicion of zoonotic 
infections. Serologic testing for C. burnetii, Brucella melitensis, 
and T. gondii was sent. Doxycycline was initiated as treatment 
for possible C. burnetii infection.
C. burnetii IgM and IgG serologic testing was negative. Testing 
for brucella IgM was negative, and testing for brucella IgG was 
equivocal. On hospital day 5, serologic testing for T. gondii IgM 
and IgG was positive, and a sample was sent to the Dr. Jack S. 
Remington Laboratory for Specialty Diagnostics for 
confirmatory testing. Testing of blood for T. gondii by PCR assay 
was ordered. Intravenous trimethoprim–sulfamethoxazole was 
initiated for suspected acute pneumonic toxoplasmosis. Her 
condition continued to deteriorate, resulting in intubation on 
hospital day 7. Bronchoscopy with alveolar lavage was 
performed. The pulmonary team did not perform 
transbronchial biopsy because of procedural risks. A liver 
biopsy was performed in the context of elevated levels of liver 
enzymes and ferritin.

On hospital day 8, tests for microbial cfDNA in plasma returned positive for T. gondii with more than 316,000 DNA molecules 
per milliliter (normal value, <10). The next day, immunohistochemical analysis of the liver-biopsy sample revealed T. gondii 
antigens and a qualitative PCR assay for T. gondii in whole blood was positive. Trimethoprim–sulfamethoxazole was continued, 
and all other antimicrobials were stopped.



Findings on Liver Biopsy.
Immunohistochemical analysis showed 
Toxoplasma gondii an@gens.

On hospital day 9, after 4 days of treatment with intravenous 
trimethoprim–sulfamethoxazole, the patient was extubated. Her 
regimen was changed to pyrimethamine, sulfadiazine, and folinic 
acid when these drugs were made available 12 days later. The 
reference laboratory confirmed serologic features of an acute 
toxoplasma infection (high positive toxoplasma IgG dye test; high 
levels of IgM, IgA, and IgE; and very low IgG avidity). The T. gondii 
PCR assay of the sample obtained during the bronchoscopy with 
alveolar lavage showed 64,400 copies per milliliter. The liver biopsy 
and a sample of the venison procured from the freezer of the 
patient’s boyfriend were positive for T. gondii by PCR assay.
Epidemiologic concerns about virulent Amazonian strains of T. 
gondii potentially being present in the United States prompted 
genotyping of the venison at the French National Reference Center 
for Toxoplasmosis. The genotyping result favored an atypical strain 
of haplogroup 12 that had previously been reported in the 
Wisconsin outbreak of toxoplasmosis and was distinct from the 
Amazonian strains. A comprehensive immunodeficiency evaluation 
— including a lymphocyte subset panel, immunoglobulin and 
subclasses panel, measurement of total complement levels, and 
measurement of antibody titers to tetanus, diphtheria, and S. 
pneumoniae — was normal. There were no genetic defects in the 
TAP1, PI3 kinase, interferon-γ, or interleukin-12 pathways.



Commentary
Pneumonia is a major cause of hospitalization and death among adults in the United States. 
In a study evaluating 2320 patients hospitalized for CAP in five U.S. hospitals, 21% received 
intensive care, and overall mortality was 2%. In addition to a thorough history and physical 
examination, the ATS–IDSA 2019 CAP guidelines recommend comprehensive initial testing in 
hospitalized patients, including blood and sputum cultures, influenza PCR assay if influenza is 
circulating in the community, and legionella and pneumococcal urinary antigen tests. In the 
study above, all the patients underwent standard-care diagnostic testing, yet a pathogen was 
identified in only 38% of cases, most commonly a virus. The CURB-65 or PSI scores are 
recommended to assess disease severity and guide decisions about hospitalization. 
Recommended initial treatment includes a beta-lactam and a macrolide or fluoroquinolone 
to cover bacterial CAP pathogens, including, but not limited to, S. pneumoniae, haemophilus, 
C. pneumoniae, mycoplasma, and legionella. The addition of MRSA or pseudomonal 
coverage is based on risk factors, such as previous infection with either organism or recent 
hospitalization with receipt of intravenous antibiotics in the previous 90 days.



Toxoplasma gondii ist ein weltweit vorkommender, intrazellulärer Gewebsparasit und Erreger der Toxoplasmose. Der 
Erreger ist obligat zweiwirtig. Die sexuelle Vermehrung findet im felinen Endwirt statt. Die asexuelle Vermehrung des 
Erregers erfolgt in Zwischenwirten. Als Zwischenwirt können nahezu alle Säugetiere dienen.



Symptomatik
Bei gesunden, immunkompetenten Menschen verläuft eine 
Erstinfektion meistens asymptomatisch oder unter Ausbildung 
unspezifischer Allgemeinsymptome wie Müdigkeit, Kopfschmer
zen oder leichtem Fieber. Selten kommt es 
zu Lymphadenopathie (Piringer-
Lymphadenitis), makulopapulösen 
Exanthemen, Chorioretinitis, Myalgien oder Durchfällen.
Bei immunkompromittierten Menschen (z.B. bei HIV-Infektion) 
kann es bei Erstinfektion oder auch durch Reaktivierung im 
Körper verbleibender Oozysten zu schweren Verläufen mit 
Organschädigung (Myokarditis, Enzephalitis, Hepatitis) 
und Pneumonie kommen.
Durch die Infektion des Embryos im Mutterleib kann es 
beim Neugeborenen zu einem Hydrocephalus, einer 
Chorioretinitis, Kalzifikationen des ZNS, Mikrocephalie, Hepatos
plenomegalie sowie zu einer Thrombozytopenie kommen. 
Bleibende Schäden umfassen Blindheit und 
mentale Retardierung. Fulminante Embryopathien können 
zum Abort führen.





















Bei der Amblyopie handelt es sich um eine starke Schwachsichtigkeit, die jedoch auf keiner organischen Ursache beruht. Das 
heißt, dass die zum scharfen Sehen nötigen Strukturen nicht erkrankt sind. Davon kann sowohl nur ein Auge, aber auch beide 
betroffen sein.









































An effective humoral response is associated with the formation of GCs in the follicles of 
secondary lymphoid organs, such as the lymph nodes, and the production of highly specific 
antibodies. However, B cells can also be generated by an extrafollicular (EF) pathway that 
directs the cells away from the GC and mutation-driven increases in BCR affinity. Tumors can 
also support an organized cluster of immune cells termed tertiary lymphoid structures 
(TLSs), which resemble those found in the secondary lymphoid organs. Although the most 
mature TLSs often correlate with a good patient prognosis, many tumors with B cell 
infiltrates display only disorganized or no TLSs, implying the existence of alternative 
differentiation pathways

Two types of B cell in the tumor microenvironment 
modulate antitumor immunity



INTRODUCTION: Tumor-infiltraVng B cells have emerged as important 
players in cancer immunity and served as predictors of response to 
immunotherapy. These B cells display mulVple funcVons, primarily 
through their ability to differenVate into plasma cells to produce 
anVbodies, but vary spaVotemporally across different cancer types. 
DissecVng the abundance and differenVaVon states of B cells across 
diverse cancer types holds promise for improving the 
immunotherapeuVc response.
RATIONALE: To compile a comprehensive pan-cancer B cell landscape, 
we performed single-cell RNA sequencing (scRNA-seq) on paired 
tumors, lymph node metastases, adjacent normal Vssues, and 
peripheral blood from paVents with various cancer types, as well as 
incorporaVng substanVal published scRNA-seq datasets. A]er 
correcVon of the batch effect, this atlas consists of scRNA-seq data 
from 269 paVents across 20 cancer types. We assembled B cell 
receptor (BCR) sequencing of individual B cells with gene-expression 
profiles to characterize the dynamic transiVon between B cells and 
anVbody-secreVng cells (ASCs). We integrated the single-cell 
chromaVn accessibility landscape of B cells from different cancers to 
dissect the epigenomic regulaVon networks that funcVon in fine-
tuning B cell development. We spaVally localized B cells in mature 
versus immature terVary lymphoid structures (TLSs) and invesVgated 
the potenVal regulators that direct B cells into specific responses.

RESULTS: We revealed substantial heterogeneity within B and plasma cells, 
identifying 15 B cell subsets and 10 plasma cell subsets. We computationally 
derived and validated two independent developmental pathways to ASCs through 
canonical germinal center (GC) and alternative extrafollicular (EF) pathways and 
demonstrated an apparent cancer-type preference. Colon adenocarcinoma and 
liver hepatocellular carcinoma were the two representative types of cancer 
enriched for GC and EF pathways, respectively. We affirmed that EF-dominant 
cancers correlate with dysregulated immune responses and worse clinical 
outcomes. We then identified the dynamic metabolic-epigenetic signaling 
networks engaged in fine-tuning tumor-infiltrating B cell differentiation and 
managing the balance between the EF and GC pathways. Atypical memory (AtM) 
B cells, the primary progenitors of EF-derived ASCs, exhibit an exhausted and 
bystander phenotype and develop independently of the GC pathway. We found 
that the AtM B cells reside in the center of immature TLSs and spatially relocate 
to the periphery during TLS maturation. Last, we mechanistically linked these 
findings to specific transcription factors and epigenomic regulations. We 
demonstrated that the glutamine-derived metabolite α-ketoglutarate (α-KG) 
could increase the expression of AtM B cell– associated transcription factors T-bet 
and BATF and promote their differentiation, accompanied by the activation of 
mammalian target of rapamycin complex 1 (mTORC1) signaling. Consequently, 
AtM B cells acquire an immunoregulatory function that dampens antitumor T cell 
responses and fosters an immunosuppressive microenvironment.
CONCLUSION: We compiled the blueprint of B cell heterogeneity and two 
dynamic differentiation pathways in human cancers, providing a fundamental 
reference of ASC differentiation trajectory for future studies. The systematic 
comparison between EF and GC pathways reveals the similarities and differences 
of B cell states across different cancer types, highlighting the unfavorable clinical 
outcome linked to the immunosuppressive microenvironment of EF pathway–
associated AtM B cells. Metabolicepigenetic networks are remarkably flexible and 
can reconfigure B cell fates in a way that will facilitate the development of B cell–
targeted immunotherapies.






