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A 44-year-old man presented with a 4-
day history of an itchy rash and a 2-day 
history of fever and malaise. The rash 
had first appeared on the scalp and 
then spread across the body within 24 
hours. What is the most likely 
diagnosis?

Cutaneous t-cell lymphoma

Dengue fever

Disseminated gonococcal infection

Primary varicella infection

Small pox

A polymerase-chain-reaction assay of fluid from a vesicle was positive for varicella–zoster virus. The patient reported no 
history of chicken pox or varicella vaccination. Primary varicella infection, or chicken pox, in adults is often more severe 
than in children, which highlights the importance of childhood vaccination. Adults with varicella infection — even 
immunocompetent ones, such as this patient — have an increased risk of complications, such as pneumonia and 
encephalitis.



Primary varicella infection, also known as 
chickenpox, is the initial illness caused by the 
varicella-zoster virus (VZV). It typically presents with 
an itchy, fluid-filled rash that starts on the body and 
spreads, often accompanied by fever, fatigue, and 
headache. While mild in healthy children, the 
infection can be more severe in adults, 
immunocompromised individuals, and pregnant 
women, potentially leading to complications like 
pneumonia or bacterial skin infections. After 
recovery, the virus lies dormant in the nerves and can 
reactivate later in life to cause shingles



Aspirin hemmt sowohl Cyclooxygenase-1 (COX-1) als auch Cyclooxygenase-2 (COX-2) durch irreversible Acetylierung 
der Serinreste in ihrem aktiven Zentrum, was die Umwandlung von Arachidonsäure in Prostaglandine verhindert. 
Obwohl Aspirin beide Enzyme hemmt, ist die Hemmung von COX-1 stärker, was zu seinen kardiovaskulären 
Wirkungen führt. Bei der langfristigen Anwendung kann Aspirin jedoch auch das Risiko für bestimmte Krebsarten, 
insbesondere Dickdarmkrebs, durch die Hemmung von COX-2 senken.



Der PI3K/Akt-Signalweg ist ein wichtiger intrazellulärer Signalweg, der bei vielen Zellvorgängen eine 
Rolle spielt, die das Wachstum, die Proliferation und den Stoffwechsel der Zellen regulieren. Seine 
genauen Abläufe sind bislang (2022) noch nicht vollständig geklärt.

Die Phosphatase PTEN (Phosphatase and Tensin homolog) ist ein 
multifunktionelles Enzym in Eukaryoten. Es katalysiert die Hydrolyse von 
verschiedenen Phosphorsäureestern (Phospholipide und 
Phosphoproteine). Die AKT-Kinase, auch als Proteinkinase B (PKB) bekannt, ist eine Serin-Threonin-Proteinkinase, 

die an der Signalübertragung in Zellen beteiligt ist und wesentliche Zellprozesse wie 
Zellwachstum.
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COX-2 und die Phosphoinositid 3-Kinase (PI3K) sind zwei verschiedene, aber miteinander verbundene Signalwege, 
die an Entzündungsprozessen und dem Zellwachstum beteiligt sind. COX-2 ist ein Enzym, das Entzündungen fördert, 
während die PI3K-Signalwege Funktionen in der Zellteilung und beim Stoffwechsel übernehmen und mit Krebs in 
Verbindung gebracht werden. Die Hemmung von COX-2, zum Beispiel durch ASS oder Coxibe, kann das 
Tumorwachstum verringern, und es wird untersucht, wie diese Wege zusammenwirken, etwa bei der 
Tumorentstehung oder -progression.

PIK3CA ist ein Gen, das die katalytische Untereinheit 
(p110α) des Enzyms Phosphatidylinositol-3-Kinase 
(PI3K) kodiert. Mutationen in diesem Gen, die zur 
Überaktivität des PI3K-Signalwegs führen, sind mit 
verschiedenen Krebsarten assoziiert.



Aspirin reduces the incidence of colorectal adenoma and 
colorectal cancer among high-risk persons. Observational studies 
suggest that aspirin may also improve disease-free survival after 
diagnosis, particularly among patients with tumors harboring 
somatic PIK3CA mutations. However, data from randomized trials 
are lacking.
We conducted a double-blind, randomized, placebo-controlled 
trial involving patients with stage I, II, or III rectal cancer or stage 
II or III colon cancer with somatic alterations in PI3K pathway 
genes. The patients were assigned in a 1:1 ratio to receive 160 
mg of aspirin or matched placebo once daily for 3 years. Patients 
with prespecified PIK3CA hotspot mutations in exon 9 or 20 
(group A alterations) and those with other moderate- or high-
impact somatic variants in PIK3CA, PIK3R1, or PTEN (group B 
alterations) were eligible for randomization. The primary end 
point was colorectal cancer recurrence, assessed in a time-to-
event analysis, in patients with group A alterations. Secondary 
end points included colorectal cancer recurrence in patients with 
group B alterations, disease-free survival, and safety.



The antineoplastic effects of aspirin are believed to occur primarily through the inhibition of 
cyclooxygenase-2 (COX-2), an enzyme frequently overexpressed in colorectal cancer. COX-2 
promotes tumorigenesis by increasing the production of prostaglandin E2 (PGE2), which 
subsequently activates the phosphatidylinositol 3-kinase (PI3K)–protein kinase B–mammalian target 
of rapamycin signaling pathway. Although PI3K signaling has been linked to the upregulation of COX-
2 expression, the mechanistic interplay between these pathways remains incompletely understood. 
The PI3K pathway is genetically altered in approximately one third of colorectal cancers; such 
alterations most commonly involve mutations in PIK3CA, PIK3R1, or PTEN.
Preclinical and retrospective clinical data suggest that COX-2 may be a critical downstream effector 
of PIK3CA-mutated tumors and a key determinant of aspirin sensitivity and that such effects are 
potentially mediated by a positive feedback loop between PI3K signaling and COX-2 expression. 
Several observational studies have shown that aspirin improves survival among patients with 
PIK3CA-mutated tumors but has no benefit in those with wild-type tumors. However, given the 
variability in existing clinical and experimental findings, further research is warranted to elucidate 
the basis of the interaction between aspirin and mutations in PIK3CA, PIK3R1, and PTEN. We 
conducted the ALASCCA (Adjuvant Low-Dose Aspirin in Colorectal Cancer) trial to prospectively 
evaluate the efficacy of adjuvant aspirin in patients who had resected stage I, II, or III colorectal 
cancer with a primary tumor harboring somatic alterations in genes involved in the PI3K signaling 
pathway.



Patients
Patients 18 to 80 years of age with pathological tumor–node–metastasis (pTNM) stage II or III colon 
cancer or pTNM stage I, II, or III rectal cancer who had undergone radical resection of the primary 
tumor were prospectively screened for prespecified somatic alterations in PIK3CA, PIK3R1, and 
PTEN. Cancer stage was assessed according to the criteria in the AJCC [American Joint Committee on 
Cancer] Cancer Staging Manual, 7th edition. 
Patients were eligible for inclusion if somatic alterations from group A, group B, or both 
were present. Group A alterations were prespecified hotspot mutations in exons 9 and 20 of 
PIK3CA. Group B alterations were other moderate- or high-impact somatic variants in 
PIK3CA, PIK3R1 (encodes a regulated subunit), or PTEN (encompassing mutations with 
varying degrees of functional effects on the encoded protein). Patients with group A and 
group B alterations were included in the cohort with group A alterations. 
Trial Design
The trial was conducted in 33 hospitals in Sweden, Norway, Denmark, and Finland. Patients 
were assigned, in a 1:1 ratio, within 12 weeks after surgery to receive aspirin at a dose of 
160 mg or matched placebo once daily for 3 years. Aspirin and placebo were administered 
alone or with adjuvant chemotherapy chosen by the local investigator in accordance with 
national guidelines for colorectal cancer treatment in each country. 



Characteristics of the Patients at Baseline (Full Analysis 
Population).



Adverse Events in the Safety Population.









Orforglipron ist eine noch in Entwicklung befindliche, nicht-
peptidische orale Tablette von Eli Lilly zur Gewichtsreduktion 
und Behandlung von Typ-2-Diabetes, die als Alternative zu GLP-
1-Injektionen konzipiert ist. Als GLP-1-Rezeptoragonist ahmt es 
ein körpereigenes Hormon nach, das Appetit und Blutzucker 
reguliert. Studien zeigen, dass Orforglipron eine signifikante 
Gewichtsabnahme und eine Verbesserung der Blutzuckerwerte 
bewirkt, wobei die Ergebnisse denen der Spritzen ähneln, wenn 
auch etwas geringer sind als bei manchen oralen Alternativen.



Orforglipron is a small-molecule, nonpeptide glucagon-like 
peptide-1 (GLP-1) receptor agonist in clinical development for 
type 2 diabetes and weight management. Additional data on 
the efficacy and safety of orforglipron are needed.
In this phase 3, double-blind, placebo-controlled trial, we 
randomly assigned participants in a 1:1:1:1 ratio to receive 
orforglipron at one of three doses (3 mg, 12 mg, or 36 mg) or 
placebo once daily for 40 weeks. Participants had type 2 
diabetes treated only with diet and exercise, a glycated 
hemoglobin level of at least 7.0% but no more than 9.5%, and a 
body-mass index (the weight in kilograms divided by the square 
of the height in meters) of at least 23.0. The primary end point 
was the change from baseline to week 40 in the glycated 
hemoglobin level. A key secondary end point was the percent 
change in body weight from baseline to week 40.







Oral semaglutide at a dose of 25 mg may provide an alternative 
treatment option to injectable semaglutide (2.4 mg) and 
higher-dose oral semaglutide (50 mg) for persons with 
overweight or obesity.
In a 71-week, double-blind, randomized, placebo-controlled 
trial conducted at 22 sites in four countries, we enrolled 
persons without diabetes who had a body-mass index (BMI; the 
weight in kilograms divided by the square of the height in 
meters) of 30 or higher or a BMI of 27 or higher with at least 
one obesity-related complication. The participants were 
randomly assigned in a 2:1 ratio to receive oral semaglutide (25 
mg) or placebo once daily, plus lifestyle interventions. The 
coprimary end points at week 64 were the percent change in 
body weight and a reduction of 5% or more in body weight; 
confirmatory secondary end points included reductions in body 
weight of 10% or more, 15% or more, and 20% or more and the 
change in the Impact of Weight on Quality of Life–Lite Clinical 
Trials Version (IWQOL-Lite-CT) Physical Function score.





Die Proportional Assist Ventilation, kurz PAV, ist eine fortschrittliche Methode 
der mechanischen Beatmung, die eine dynamische Anpassung der Atemunterstützung an 
die Eigenleistung des Patienten ermöglicht. Ziel ist es, die Atemarbeit proportional zur 
Atemanstrengung zu entlasten und eine physiologisch synchronisierte Beatmung zu 
gewährleisten.

Funktionsprinzip
Die PAV unterscheidet sich grundlegend von herkömmlichen Beatmungsmodi, da sie auf 
einem proportionalen Feedbacksystem basiert. Die Beatmungsmaschine misst 
kontinuierlich die Atemanstrengung des Patienten (Inspirationsdruck und Fluss) und liefert 
eine angepasste Unterstützung. Zwei wesentliche Komponenten dabei sind:
• Elastischer Druckanteil: Kompensation der Kraft, die erforderlich ist, um 
die Elastizität von Lunge und Thoraxwand zu überwinden (siehe 
auch: Elastance und Compliance)
• Resistiver Druckanteil: Unterstützung zur Überwindung des Atemwegswiderstandes 
(Strömungswiderstand)
Die Höhe der Unterstützung wird durch individuell festgelegte Verstärkungsfaktoren (Gain-
Faktoren) für beide Komponenten bestimmt. Dies gewährleistet eine kontinuierliche 
Anpassung an die physiologischen Bedürfnisse des Patienten.



Pressure-support ventilation (PSV) Proportional-assist ventilation (PAV) 



In critically ill patients, acceleration of liberation from 
mechanical ventilation is important in order to reduce the 
risk of complications and to improve long-term outcomes. 
Whether the use of proportional-assist ventilation with 
load-adjustable gain factors (PAV+) results in a shorter 
time to successful liberation from mechanical ventilation 
than pressure-support ventilation (PSV) is unclear.
In this international clinical trial, we randomly assigned 
adult patients who had been receiving mechanical 
ventilation for at least 24 hours and were able to undergo 
partial ventilatory support with PSV but were not yet 
ready for liberation from ventilation to undergo PAV+ 
(which targeted normal work of breathing) or PSV (which 
targeted a normal respiratory rate and tidal volume). The 
primary outcome was the time from randomization to 
successful liberation from mechanical ventilation.



Rapid deconditioning of respiratory muscles during controlled ventilation under sedation has been 
described, and such deconditioning places patients at risk for prolonged weaning. Early transition to a 
partial ventilatory support mode, in which the patient triggers every breath, may help to mitigate this 
risk. Pressure-support ventilation (PSV) is the most common partial ventilatory support mode used 
after the first few days of full ventilatory support, but this mode has limitations: breathing may 
become passive after triggering of breathing has begun, and the patient’s respiratory muscle activity 
cannot be evaluated. If not carefully adjusted, PSV may lead to over-assistance, diaphragmatic 
atrophy, and patient–ventilator dyssynchrony, all of which are associated with prolonged weaning. 
Alternatively, proportional-assist ventilation with load-adjustable gain factors (PAV+) delivers 
assistance that is proportional to patients’ efforts. Clinicians can adjust the gain (i.e., the proportional 
assistance) to maintain a normal patient respiratory workload. Previous studies have shown short-
term advantages of PAV+ over PSV, including fewer adverse effects associated with ventilation, a 
decrease in dyspnea, and improved patient–ventilator synchrony and sleep quality.
We hypothesized that PAV+ could improve patient-centered outcomes, potentially by reducing the risk 
of ventilator-induced diaphragm dysfunction and promoting safe reconditioning of respiratory 
muscles. The primary objective of the Proportional Assist Ventilation for Minimizing the Duration of 
Mechanical Ventilation (PROMIZING) trial was to determine whether ventilation with PAV+, instituted 
early after acute respiratory failure and set to maintain a normal range of breathing workload, would 
result in a shorter time to successful ventilator liberation than PSV, which was set to maintain a 
normal tidal volume and breathing frequency.



Patients
We enrolled critically ill patients 18 years of age or older who had been receiving mechanical 
ventilation for at least 24 hours and were able to undergo PSV for at least 30 minutes but were 
not yet ready for liberation from ventilation. We used a staged recruitment process, with 
assessment of inclusion and exclusion criteria at each step, for enrollment and subsequent 
randomization of eligible patients. Patients who had severe chronic respiratory diseases or 
severe neurologic disorders were excluded, as were patients in whom withdrawal of life support 
was anticipated. 
Randomization and Interventions
Participating sites underwent a “run-in” training phase with at least one patient 
undergoing each mode (PSV or PAV+) before being granted permission to randomly 
assign patients in the trial; details are provided in the protocol. These patients were not 
included in the analysis.
Outcomes
The primary outcome was the time from randomization to successful liberation from 
mechanical ventilation, which was defined as the time of extubation or final separation 
from the ventilator, provided that the patient remained alive and free from invasive 
ventilation for 7 days.



Primary and 
Secondary 
Outcomes.













Tumor lysis syndrome is a pathophysiological state that occurs when the ability of 
the body to maintain electrolyte–uric acid homeostasis is overwhelmed as a result 
of the destruction of malignant cells and the attendant massive release of cellular 
contents, including nucleic acids. This disorder was first described more than 100 
years ago, and its consequences, as well as prophylaxis, treatment, and prognosis, 
were first reported in the 1960s. As recently as 1975, some physicians considered 
hyperphosphatemia–hypocalcemia to be a previously unrecognized complication of 
tumor lysis. The continuous development of antineoplastic therapies has rendered 
tumor lysis syndrome a less predictable and increasingly important aspect of the 
care of patients with cancer. In this article, we review the epidemiology and 
pathophysiology of tumor lysis syndrome; risk factors, prophylaxis, and treatment; 
and the evolution of the syndrome that has coincided with a continually expanding 
list of new therapies.





Cancers and Therapies Most Commonly Associated with Tumor Lysis Syndrome.

Diagnostic Criteria for Tumor Lysis Syndrome.



Cairo–Bishop Grading Classification of Tumor Lysis Syndrome.







Special Management Considerations
Venetoclax
Venetoclax, currently the only B-cell lymphoma 2 inhibitor approved by the Food and Drug 
Administration (FDA), deserves special emphasis in the management of tumor lysis syndrome. In an 
early-phase trial, administration of high doses of venetoclax in patients with chronic lymphocytic 
leukemia (CLL) led to tumor lysis syndrome in 18% of participants (one of whom died) during dose 
escalation.
Pseudohyperkalemia Confounding Assessment
In patients with lymphoid cancers and extreme leukocytosis (e.g., >100,000 leukocytes per 
microliter), the laboratory artifact of pseudohyperkalemia may be observed. 
Pseudohyperkalemia, which is seen most commonly in patients with CLL, probably results 
from ex vivo lysis of fragile or senescent tumor cells due to the mechanical stress of collection 
into a vacuum tube, agitation of the tube during transport, or analysis of serum or plasma 
after cellular stress associated with centrifugation of the sample. 
Additional New or Targeted Therapies
Management of tumor lysis syndrome may be a challenge in patients with multiple myeloma 
because of clinically significant renal dysfunction at baseline. Bortezomib, daratumumab, 
bispecific antibodies, and chimeric antigen receptor T-cell therapies have all been associated 
with tumor lysis syndrome in retrospective and pharmacovigilance studies.



Conclusions
The scope of tumor lysis syndrome has changed considerably over the past two decades. 
Historically high-risk cancers are often treated with lower-intensity induction regimens 
today, which may mitigate the incidence and severity of tumor lysis. Aggressive 
cytoreductive management of hyperleukocytosis in patients with acute myelogenous 
leukemia may also be reducing the risk, as compared with that in previous decades. 
However, the introduction of targeted therapies, particularly venetoclax in patients with 
CLL, has made tumor lysis relatively more common among patients with traditionally low-
risk tumors. Electronic health records, which provide virtually instantaneous laboratory 
and supportive information, can be used to discern trends over time and manage tumor 
lysis in a more nuanced and timely way, particularly during the period of highest risk. 
Given that the complexity of medicine and the availability of modern therapeutics can be 
expected to increase, health care professionals need to practice with an enhanced degree 
of vigilance for situations in which tumor lysis may occur and must recognize the subtle 
early metabolic disturbances that may herald its onset.





An 11-year-old girl was transferred to the pediatric service of this hospital because of chest pain, 
arm pain, and multiple bone and liver lesions seen on imaging.
The patient had been in her usual state of health until 7 days before this presentation, when 
nausea, vomiting, and colicky abdominal pain developed, along with atraumatic pain in the right 
forearm, elbow, upper arm, and shoulder and in the sternal chest. Swelling of the right elbow was 
present; she had no fever or rigors. During the next few days, the nausea, vomiting, and 
abdominal pain abated, but the pain in the right arm and chest progressed, and she had 
discomfort when she took deep breaths. The patient’s mother took her to the emergency 
department of another hospital for evaluation.
On presentation to the other hospital, the oral temperature was 37°C, the blood pressure 109/53 
mm Hg, the heart rate 97 beats per minute, the respiratory rate 26 breaths per minute, and the 
oxygen saturation 100% while the patient was breathing ambient air. No axillary, inguinal, or 
cervical lymphadenopathy was noted on palpation. Cardiopulmonary auscultation was 
unremarkable. The abdomen was nontender, and there was no hepatosplenomegaly. The right 
arm and shoulder were tender on palpation but otherwise unremarkable, without visible joint 
effusions. No rash was present. Neurologic examination showed no motor or sensory deficits.







On arrival at this hospital, the patient reported no 
further pain. She had normal vital signs with no 
fever; the remainder of the physical examination 
was normal. She did not report easy bruising or 
bleeding, night sweats, weight loss, anorexia, or 
rash. Her medical history was notable for eczema, 
as well as recurrent skin and soft-tissue infections 
due to methicillin-resistant Staphylococcus aureus 
(MRSA), for which she had most recently been 
treated with trimethoprim–sulfamethoxazole 2 
months before this presentation. She took no 
medications and was up to date with all routine 
childhood immunizations. There were no known 
adverse reactions to medications. She lived in a 
suburb in Massachusetts with her mother and 
grandmother. She reported no recent travel or 
recent changes in dietary habits. She had not 
consumed raw, undercooked, or unpasteurized 
foods. The family had recently gotten a kitten; there 
were no other pets in the home.





Differential Diagnosis
This 11-year-old, well-appearing girl with a history of eczema and MRSA skin infections presented with 
pain in the right arm and sternum that had lasted for 7 days. The patient’s examination was 
unremarkable except for tenderness in the right arm and shoulder. Laboratory test results were 
notable for elevated levels of inflammatory markers, microcytic anemia, and hypoalbuminemia. 
Imaging revealed multifocal bone involvement without bone destruction, as well as epitrochlear 
lymphadenopathy and a rim-enhancing liver lesion. She had no fever, murmur, arthritis, joint effusion, 
systemic lymphadenopathy, organomegaly, or leukocytosis. On the basis of these findings, I will 
develop a differential diagnosis focusing on cancer, inflammatory disorders, and infection as the 
possible causes of this patient’s bone and liver lesions and regional lymph-node involvement.
Cancer
This patient presented with disease involvement at multiple sites, including bone, liver, and 
possibly lymph nodes, prompting consideration of various childhood cancers that could 
explain these findings. The most common bone tumors in children are Ewing’s sarcoma and 
osteosarcoma.



Infection
In an otherwise healthy child, an acute illness such as that seen in this case is most often caused by 
infection. Bone involvement suggests the possibility of bacterial osteomyelitis. Her history of eczema 
and MRSA infections increases the probability of hematogenous spread of S. aureus to both bone and 
liver that resulted in hematogenous osteomyelitis and multifocal liver abscesses. However, children 
with acute hematogenous staphylococcal osteomyelitis typically present with fevers, leukocytosis, and 
an ill appearance. Despite the absence of pulmonary involvement and epidemiologic risk factors, 
granulomatous infections due to tuberculous or nontuberculous mycobacteria or due to an endemic 
mycosis are worth considering in this case.
Given the features of this patient’s presentation and recent exposure to a kitten, infection with 
Bartonella henselae (cat scratch disease) is the most likely diagnosis in this case. More than 
90% of kittens younger than 1 year of age have antibody reactivity to B. henselae. The typical 
portal of entry for bartonella is inoculation through a kitten scratch, kitten bite, or flea bite. 
After infection, regional lymphadenopathy develops at the site of inoculation within 1 to 3 
weeks. Cat scratch disease is usually a self-limited illness, and up to 50% of patients are 
afebrile.
Given the patient’s well appearance and a desire not to put her through unnecessary invasive 
testing such as bone biopsy, I would perform serologic testing for bartonella infection to obtain 
a diagnosis. I would begin empirical antimicrobial therapy while waiting for the test results.



Pathological Discussion
Immunofluorescence antibody assays for B. henselae and B. quintana were performed at a reference 
laboratory. B. henselae IgM and IgG isotypes were detected at a titer of greater than 1:20 (reference 
value, negative) and 1:4096 (reference value, negative), respectively; B. quintana IgM and IgG 
isotypes were not detected.
B. henselae is a fastidious gram-negative bacterium that infects red cells and endothelial cells in 
humans. Its primary vector is Ctenocephalides felis (cat flea), and cats serve as the predominant 
reservoir. Humans are incidental hosts, with the infection occurring as a result of a bite or scratch 
from an infected cat; human-to-human transmission of bartonella is not typical.
The most common manifestation of B. henselae infection is cat scratch disease, which is 
characterized by the development of a lesion at the site of inoculation, followed by regional 
lymphadenopathy and systemic symptoms. Atypical manifestations occur in 5 to 20% of patients and 
can include ocular, neurologic, hepatosplenic, or musculoskeletal involvement.
Serologic testing remains the cornerstone of the diagnosis of cat scratch disease; in this case, 
the IgM titer of greater than 1:20 and the IgG titer of greater than 1:180 were suggestive of 
active bartonella infection. In general, an increase in serial IgG titers by a factor of 4 is also 
supportive of the diagnosis. Direct detection of the pathogen with molecular methods such 
as polymerase-chain-reaction (PCR) testing is also available in most reference laboratories. 



Bartonellose ist eine Gruppe bakterieller Infektionskrankheiten, die durch Bakterien der Gattung Bartonella verursacht 
werden, welche durch Insekten oder Flöhe auf den Menschen übertragen werden. Bekannte Formen sind die 
Katzenkratzkrankheit (B. henselae), das Fünftagefieber und die Verruga peruana (B. bacilliformis) sowie durch B. 
quintana verursachte Krankheiten. Symptome variieren je nach Erreger und können von Lymphknotenschwellungen 
(Katzenkratzkrankheit) bis zu Fieber und Hautveränderungen reichen. Bartonella gehört zu der Familie Bartonellaceae, 
welche früher zusammen mit den Rickettsiaceae (Rickettsien) zur Ordnung Rickettsiales gestellt wurde.

Als Verruga peruana wird die eruptive Spätmanifestation der Bartonellose bezeichnet.
siehe auch: Oroya-Fieber



In 1871, a major outbreak of febrile hemolytic anemia occurred 
among workers in the Rimac Valley in Lima who were 
constructing a railway line in the Andes mountains to the 
mining town of La Oroya, in the highlands of Peru; this 
outbreak resulted in the death of more than 4000 workers and 
was referred to as Oroya fever. Less than 15 years later, in 1885, 
Daniel Alcides Carrión, a Peruvian medical student, 
demonstrated that verruga peruana and Oroya fever are 
caused by the same organism; this discovery resulted from a 
heroic experiment in which he injected himself with infectious 
skin lesion material from a patient with verruga peruana and 
soon thereafter developed a fatal infection with fever and 
severe hemolytic anemia. As a tribute to him, both 
manifestations of this disease were thereafter known as 
Carrion's disease.
In 1905, Alberto Barton observed bacteria within red blood 
cells when examining peripheral blood smears in patients with 
Oroya fever, and later, the causative organism, Bartonella 
bacilliformis, was named after him

Daniel Alcides Carrión



PCSK9 ist ein Protein, das maßgeblich an der Regulierung des Cholesterinstoffwechsels beteiligt ist. PCSK9-
Hemmer sind Medikamente, die dieses Protein blockieren, um die Menge an LDL-Cholesterin (dem „schlechten“ 
Cholesterin) im Blut zu senken. Sie sind eine wichtige Therapieoption für Patienten mit extrem hohem 
Cholesterinspiegel, die selbst mit anderen Medikamenten und Lebensstiländerungen nicht ausreichend 
kontrolliert werden kann, um Folgeerkrankungen wie Herzinfarkt oder Schlaganfall vorzubeugen.



A saphenous vein graft is a length of the patient's own great saphenous vein, a healthy blood vessel from the leg, 
that is surgically removed and used in coronary artery bypass graft (CABG) surgery to bypass a blocked section of 
a coronary artery. The graft allows blood to flow freely to the heart muscle, rerouting it around the blockage. 
While commonly used, saphenous vein grafts are prone to accelerated atherosclerosis and intimal hyperplasia, 
leading to reduced long-term patency compared to arterial grafts.















Childhood obesity is a complex health issue where children have excess body fat, increasing risks for serious health problems 
like type 2 diabetes, heart disease, and depression. It is diagnosed by a healthcare professional using a BMI-for-age chart, 
with obesity defined as a BMI at or above the 95th percentile for a child's age and sex. Factors contributing to childhood 
obesity include genetics, environment, diet, lack of physical activity, and socioeconomic factors, while management focuses 
on promoting healthy lifestyle changes, and in some cases, medication or surgery.
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Noncommunicable diseases (NCDs) are illnesses that are not transmissible from person to person, typically characterized by 
long-term health consequences and often linked to lifestyle and environmental factors. The leading NCDs worldwide include 
cardiovascular diseases, cancers, chronic respiratory diseases, and diabetes, which collectively cause the majority of global 
deaths. Key risk factors for NCDs are tobacco use, unhealthy diets, physical inactivity, harmful alcohol use, and air pollution, 
and many NCDs, like heart disease and type 2 diabetes, can be prevented





























Typhoid fever is a life-threatening infection caused by the bacterium Salmonella Typhi. It is usually 
spread through contaminated food or water. Once Salmonella Typhi bacteria are ingested, they 
multiply and spread into the bloodstream.













An oncolytic virus is a virus, naturally occurring or genetically modified, that selectively infects and destroys 
cancer cells while leaving healthy cells unharmed. This process, known as oncolysis, triggers an immune 
response against the tumor cells, acting as an "in situ" or tumor vaccine. Oncolytic viruses can be used in 
conjunction with other cancer therapies, and their ability to deliver therapeutic agents or stimulate the immune 
system makes them a promising approach in cancer treatment.



















Solid-state hydrogen storage 
involves binding hydrogen within a solid material, such as metal hydrides, carbonaceous materials, or metal-organic 
frameworks (MOFs), rather than compressing it as a gas or liquefying it. This method offers enhanced safety by 
eliminating the risk of leaks, high hydrogen storage density through volumetric packing of individual hydrogen atoms, 
and the potential for lower energy consumption and simpler infrastructure compared to conventional methods. The 
stored hydrogen can be released by altering temperature and pressure, allowing for a reversible process with broad 
applications in transportation, energy, and beyond

Ein Hydridion ist ein negativ geladenes 
Wasserstoffion mit der Formel H⁻, das ein 
zusätzliches Elektron zu einem neutralen 
Wasserstoffatom aufgenommen hat. Es 
ist ein starkes Reduktionsmittel und 
findet sich hauptsächlich in ionischen 
Hydriden, die durch die Reaktion von 
Wasserstoff mit stark elektropositiven 
Metallen wie Natrium oder Kalium 
gebildet werden. Beispiele für ionische 
Hydride sind Natriumhydrid (NaH) und 
Kaliumhydrid (KH).

https://www.google.com/search?sca_esv=f04038ad81816743&sxsrf=AE3TifOLy-Kkt3wLLOMWuxVH2wIiIEUKYQ%3A1758360820355&q=Reduktionsmittel&sa=X&ved=2ahUKEwiX-NXAhOePAxV_hP0HHWFGJwMQxccNegQIKBAB&mstk=AUtExfCeuu7yFszx2zOr3EBrUkhw5G9JppvWZ00GQxuGMljgkiKFFGsoHnhBNcQepSvdjz9nfDj3LFBSOKhpfwnz9emqUgptwQjh9qM0ys0l5sO48eZROPvpqhuZd8Q2C9nbg5IgSV1UyNeIQXf1TmbHw80UR4aHGQT92XrqyivPH1SllCh2Q-I7GN194DXdgG2oiRXFOO5wG2RWUkm1cg-7y1AucFNUyZqWvaWuwEcWsQBWGBmBuBoHPyys5Ywvh3shBrM8HveiWP_ksKnLmditrw8w&csui=3
https://www.google.com/search?sca_esv=f04038ad81816743&sxsrf=AE3TifOLy-Kkt3wLLOMWuxVH2wIiIEUKYQ%3A1758360820355&q=Natriumhydrid&sa=X&ved=2ahUKEwiX-NXAhOePAxV_hP0HHWFGJwMQxccNegQIMhAB&mstk=AUtExfCeuu7yFszx2zOr3EBrUkhw5G9JppvWZ00GQxuGMljgkiKFFGsoHnhBNcQepSvdjz9nfDj3LFBSOKhpfwnz9emqUgptwQjh9qM0ys0l5sO48eZROPvpqhuZd8Q2C9nbg5IgSV1UyNeIQXf1TmbHw80UR4aHGQT92XrqyivPH1SllCh2Q-I7GN194DXdgG2oiRXFOO5wG2RWUkm1cg-7y1AucFNUyZqWvaWuwEcWsQBWGBmBuBoHPyys5Ywvh3shBrM8HveiWP_ksKnLmditrw8w&csui=3
https://www.google.com/search?sca_esv=f04038ad81816743&sxsrf=AE3TifOLy-Kkt3wLLOMWuxVH2wIiIEUKYQ%3A1758360820355&q=Kaliumhydrid&sa=X&ved=2ahUKEwiX-NXAhOePAxV_hP0HHWFGJwMQxccNegQIMhAC&mstk=AUtExfCeuu7yFszx2zOr3EBrUkhw5G9JppvWZ00GQxuGMljgkiKFFGsoHnhBNcQepSvdjz9nfDj3LFBSOKhpfwnz9emqUgptwQjh9qM0ys0l5sO48eZROPvpqhuZd8Q2C9nbg5IgSV1UyNeIQXf1TmbHw80UR4aHGQT92XrqyivPH1SllCh2Q-I7GN194DXdgG2oiRXFOO5wG2RWUkm1cg-7y1AucFNUyZqWvaWuwEcWsQBWGBmBuBoHPyys5Ywvh3shBrM8HveiWP_ksKnLmditrw8w&csui=3


Broad adoption of hydrogen as a versatile energy carrier is 
primarily hampered by a lack of safe and compact hydrogen 
storage. Hydrogen is often stored as compressed gas or 
cryogenic liquid, which requires high pressures or extremely 
low temperatures. Metal hydrides—compounds in which 
hydrogen is chemically bonded to solid metallic or intermetallic 
hosts—can store hydrogen with a high volumetric density. The 
inherent thermodynamic stability of these solidstate storage 
compounds provides safety but also requires impractically high 
temperatures for hydrogen release. Hirose et al. report an 
approach that electrochemically “pumps” hydrogen in the form 
of hydride ions (H–) through a solid electrolyte into or out of a 
metal hydride. This elegantly circumvents the requirement of 
high temperature to free hydrogen from the metal hydride, 
offering a pathway to harness high-capacity hydrogen storage 
under practical release conditions.
The Nernst equation—a central formula for calculating 
electrochemical cell potential under a given condition—also 
illustrates how a small voltage equates to many orders of 
magnitude change in hydrogen gas pressure, generating a large 
driving force for hydrogen exchange

A solid electrolyte is a solid-state material, like a 
polymer, oxide, or sulfide, that conducts ions while being 
an electron insulator and a mechanical separator.



Hirose et al. developed a solid electrolyte by compositional 
tuning of a pseudo-ternary system in which barium, calcium, 
and sodium atoms form a compound with hydrogen atoms. 
This electrolyte exhibited good hydride ion conductivity (∼2 
× 10–5 S/cm) at room temperature, low electronic 
conductivity (1.3 × 10–9 S/cm), and stability over a suitably 
wide voltage range. The hydride-conducting electrolyte was 
sandwiched between a hydrogen-storage electrode and a 
counter electrode that delivered hydrogen gas to a reservoir 
(see the figure). This solid-state electrolyte could reversibly 
insert and extract hydride ions into and out of a diverse 
array of metal hydrides (such as TiH2, MgH2, NaAlH4, 
LiAlH4, NaBH4, and NaH) at moderate temperatures (60° to 
100°C). Notably, magnesium hydride and sodium aluminum 
hydride electrodes achieved reversible hydrogen adsorption 
capacities that are close to their theoretical values, 
maximizing the full storage potential offered by these 
materials. At 90°C, the electrochemical cell with a 
magnesium hydride electrode achieved reversible hydrogen 
storage over 10 cycles (charge and discharge) at >99% of 
theoretical capacity (∼2020 mA·hour/g), although at rather 
low charge and discharge rates. This achievement 
demonstrates the feasibility of the electrochemical approach 
to metal hydride hydrogen storage.



The study of Hirose et al. opens new directions to overcome the 
impractically high temperature requirements imposed by high-capacity 
metal hydride–based hydrogen-storage systems. Magnesium hydride 
has a theoretical gravimetric hydrogen-storage capacity (the amount of 
hydrogen that can be held per total mass) of 7.6 wt %, and much of this 
capacity was successfully accessed. However, the overall 
electrochemical cell configuration achieved a capacity of only 0.11 wt 
%. This is due, in part, to the thick, heavy solid-electrolyte layer (∼450 
μm) and a low active material ratio (20 wt % metal hydride) in the 
electrode. Furthermore, Hirose et al. acknowledged that voids in the 
cold-pressed solid electrolyte permit hydrogen-gas crossover. This 
leakage leads to a mixed storage mechanism in which the desired 
electrochemical hydride-ion insertion occurs simultaneously with an 
uncontrolled thermochemical reaction between the permeated 
hydrogen gas and the magnesium hydride electrode. The energy 
efficiency of the electrochemical system is also presently lower than 
that of thermal methods. The device of Hirose et al. required an energy 
input of ∼81 kJ/mol, which is higher than that for optimized thermal 
desorption of hydrogen (∼72 kJ/mol). The authors note that further 
engineering of the constituent materials and the electrochemical device 
(such as by decreasing the electrolyte thickness) could substantially 
reduce the voltage needed for charging, potentially decreasing the 
energy requirement down to ∼45 kJ/mol, which is considerably lower 
than that for thermal-based metal hydride storage.








