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A 60-year-old man with a 30-pack-year smoking history 
presented to the dermatology clinic for a 2-year history 
of a painful rash on his palms and soles. Previous 
treatment with various antibacterial agents had been 
ineffective. Laboratory studies revealed neutrophilic 
leukocytosis and an elevated C-reactive protein level. 
What is the diagnosis?

Contact dermatitis

Dyshidrotic eczema

Palmoplantar plaque psoriasis

Palmoplantar pustulosis

Secondary syphilis

A diagnosis of primary palmoplantar pustulosis — a 
chronic inflammatory skin condition characterized by 
sterile pustules — was made. The condition is highly 
associated with cigarette smoking. Treatment with 
topical triamcinolone and oral cyclosporine was 
initiated. Smoking cessation was recommended.



PCSK9 (Proprotein Convertase Subtilisin/Kexin type 9) ist ein Enzym, das in der Leber produziert wird und eine Schlüsselrolle 
bei der Regulation des LDL-Cholesterinspiegels spielt, indem es LDL-Rezeptoren abbaut und so die Aufnahme von LDL-
Cholesterin aus dem Blut verhindert; PCSK9-Hemmer (z. B. Alirocumab (Praluent) und Evolocumab (Repatha)) sind 
Medikamente, meist monoklonale Antikörper, die dieses Enzym blockieren, die Anzahl der LDL-Rezeptoren erhöhen und 
dadurch das LDL-Cholesterin stark senken, was sie zu einer wichtigen Therapieoption für Hochrisikopatienten macht, die 
Statine nicht vertragen oder nicht ausreichend ansprechen.



The proprotein convertase subtilisin–kexin type 9 (PCSK9) 
inhibitor evolocumab reduces the risk of major adverse 
cardiovascular events (MACE) among patients with a previous 
myocardial infarction, stroke, or symptomatic peripheral artery 
disease. The effect of evolocumab on the risk of MACE among 
patients without a previous myocardial infarction or stroke is 
unknown.
We conducted an international, double-blind, randomized, 
placebo-controlled trial of evolocumab in patients with 
atherosclerosis or diabetes and without a previous myocardial 
infarction or stroke who had a low-density lipoprotein 
cholesterol level of at least 90 mg per deciliter. Patients were 
randomly assigned in a 1:1 ratio to receive evolocumab at a 
dose of 140 mg every 2 weeks or placebo. The two primary end 
points were a composite of death from coronary heart disease, 
myocardial infarction, or ischemic stroke (3-point MACE) and a 
composite of 3-point MACE or ischemia-driven arterial 
revascularization (4-point MACE).

(Primary prevention)



Low-density lipoprotein (LDL) cholesterol is a well-established modifiable 
cardiovascular risk factor. Lowering LDL cholesterol levels with proprotein convertase 
subtilisin–kexin type 9 (PCSK9) inhibitors reduces the risk of cardiovascular events, but 
this treatment has been studied primarily in patients at very high risk who had a 
previous major atherosclerotic cardiovascular disease event, such as myocardial 
infarction or stroke. The effect of PCSK9 inhibition on cardiovascular events has not 
been well studied in populations without a previous major cardiovascular ischemic 
event.
The Effect of Evolocumab in Patients at High Cardiovascular Risk without Prior 
Myocardial Infarction or Stroke (VESALIUS-CV) trial was a dedicated cardiovascular-
outcomes trial that tested whether evolocumab treatment would lead to a lower risk 
of a first major cardiovascular event than placebo among patients at high 
cardiovascular risk who had atherosclerosis or diabetes but had not had a myocardial 
infarction or stroke previously. The trial was designed to have a median follow-up of at 
least 4.5 years in order to better characterize the long-term efficacy and safety of 
evolocumab therapy.



Eligible patients must have been without a history of myocardial infarction or stroke and 
had to meet trial criteria for at least one of the following four disease categories: 
coronary artery disease, atherosclerotic cerebrovascular disease, peripheral artery 
disease, or high-risk diabetes. The category of high-risk diabetes refers to patients with 
diabetes that is long-standing (≥10 years’ duration), is treated with daily insulin, or is 
complicated by microvascular disease. 
Randomization
Eligible patients were randomly assigned in a 1:1 ratio to receive subcutaneous injections 
of evolocumab at a dose of 140 mg every 2 weeks or matching placebo. Evolocumab and 
placebo were supplied by the sponsor. 
End Points
The two primary efficacy end points of the trial were a composite of death from coronary 
heart disease, myocardial infarction, or ischemic stroke (3-point major adverse 
cardiovascular event [MACE]) and a composite of death from coronary heart disease, 
myocardial infarction, ischemic stroke, or ischemia-driven arterial revascularization (4-
point MACE). 



Primary and Secondary End Points.The less than optimally treated patients
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Fish are animals!



Cardiovascular disease is the leading cause of death in 
patients receiving hemodialysis, yet effective preventive 
therapies remain limited. Supplementation with n−3 
polyunsaturated fatty acids, especially eicosapentaenoic 
acid (EPA) and docosahexaenoic acid (DHA), may have 
cardiovascular benefits in the general population, but 
efficacy among patients receiving hemodialysis is uncertain.
In a double-blind, randomized, placebo-controlled trial 
conducted at 26 sites in Canada and Australia, we assigned 
adult patients receiving maintenance hemodialysis to daily 
supplementation with fish oil (4 g of n−3 polyunsaturated 
fatty acids [1.6 g of EPA and 0.8 g of DHA]) or corn-oil 
placebo. The primary end point was a composite of all 
serious cardiovascular events including sudden and 
nonsudden cardiac death, fatal and nonfatal myocardial 
infarction, peripheral vascular disease leading to 
amputation, and fatal and nonfatal stroke. Secondary end 
points included extension of the primary end point to 
include noncardiac causes of death, the individual 
components of the primary end point, and a first 
cardiovascular event or death from any cause.

Dialysis styles,
Statins,
MR Blockers
etc. were all 
(largely)
negative



Globally, more than 3.8 million people currently receive kidney-replacement therapy for end-stage 
kidney disease; most are treated with hemodialysis. Cardiovascular disease affects more than two 
thirds of persons receiving hemodialysis and accounts for more than 75% of the associated 
deaths3; cardiovascular mortality is 20 times as high as that in the general population, a finding 
that highlights the importance of effective cardiovascular management. However, these high-risk 
patients receiving maintenance hemodialysis are challenged by both traditional and nontraditional 
cardiovascular risk factors, and there are few proven medical interventions for the prevention of 
cardiovascular events in this population.
The effect of n−3 polyunsaturated fatty acids in reducing the risk of cardiovascular disease was 
reported more than 50 years ago, yet their effects remain controversial. Recent studies have 
suggested that n−3 fatty acids reduce the risk of cardiovascular events in the general population 
and that there is an inverse relation between n−3 fatty acid blood levels and the risk of 
cardiovascular events. Although n−3 fatty acid blood levels are lower in patients receiving 
hemodialysis than in the general population, it is unclear whether oral fish-oil supplementation can 
reduce the risk of cardiovascular events and death in this patient population. We hypothesized 
that among patients treated with maintenance hemodialysis, oral supplementation with 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), the long-chain n−3 polyunsaturated 
fatty acids found in fish oil, would lead to a lower rate of cardiovascular events than placebo.

https://www.nejm.org/doi/full/10.1056/NEJMoa2513032


Participants
Eligible participants were 18 years of age or older, had end-stage kidney disease, were receiving 
hemodialysis three or four times per week, and were in clinically stable condition before 
enrollment. Participants who were taking n−3 fatty acid supplements at the time of 
randomization or had an allergy to fish, soy, corn, or any of their products were excluded.
Randomization, Interventions, and Follow-up
Participants were assigned in a 1:1 ratio to daily oral supplementation with fish oil (4 g of steam-
deodorized, citrus-flavored n−3 polyunsaturated fatty acids in four 1-g capsules containing a total 
of 1.6 g of EPA and 0.8 g of DHA) or citrus-flavored corn-oil placebo.
End Points
The primary end point was a composite of all serious cardiovascular events including 
cardiovascular death (sudden and nonsudden cardiac death, fatal myocardial infarction, and fatal 
stroke) and nonfatal cardiovascular events (nonfatal myocardial infarction, peripheral vascular 
disease leading to amputation, and nonfatal stroke). Heart failure was not included, given the 
common noncardiac etiologic factors of fluid overload in patients receiving hemodialysis. Each 
serious cardiovascular event was counted (i.e., participants could contribute data on more than 
one event).



Primary and Secondary End Points.

Dialysis patients



Safety and Serious Adverse 
Events.





Miraculous



RSV-Lungenentzündung ist eine schwere Atemwegserkrankung, verursacht durch das Respiratorische Synzytial-Virus (RSV), die 
häufig bei Säuglingen, Kleinkindern und älteren Menschen auftritt, oft mit Fieber, Husten, Atemnot und schweren Verläufen 
wie Bronchitis oder Lungenentzündung, die einen Krankenhausaufenthalt erfordern kann und besonders bei Risikogruppen 
gefährlich ist. Die Übertragung erfolgt durch Tröpfcheninfektion, und während milde Fälle einer Erkältung ähneln, können 
schwere Fälle Lungenentzündungen verursachen, die stationäre Behandlung nötig machen.



Respiratory syncytial virus (RSV) can cause serious illness in 
older adults. The bivalent RSV prefusion F protein–based 
vaccine (RSVpreF) has been shown to prevent RSV-associated 
respiratory illness, but data from randomized trials with regard 
to its effect on outcomes involving hospitalization are limited.
In this pragmatic, open-label trial with individual 
randomization, participants who were 60 years of age or older 
were assigned in a 1:1 ratio to receive the RSVpreF vaccine (the 
RSVpreF group) or no vaccine (the control group) during the 
2024–2025 winter season. Baseline and outcome data were 
collected with the use of national registries. The primary end 
point was hospitalization for RSV-related respiratory tract 
disease. Secondary end points included hospitalization for RSV-
related lower respiratory tract disease and hospitalization for 
respiratory tract disease from any cause. The prespecified 
criterion for success for the primary end point and RSV-related 
secondary end points was a minimum vaccine effectiveness of 
greater than 20%.



Respiratory syncytial virus (RSV) is a common cause of respiratory tract disease in older adults and a 
major cause of severe respiratory illness in both older adults and persons with underlying 
conditions. It is estimated that 5.2 million cases of severe RSV-related respiratory illness, 470,000 
hospitalizations, and 33,000 deaths occur annually in industrialized countries.
A bivalent RSV prefusion F protein–based vaccine (RSVpreF), which contains stabilized prefusion F 
glycoproteins from RSV, was recently developed for adults 60 years of age or older. Phase 3 trials of 
RSVpreF vaccines against RSV-related lower respiratory tract disease have shown vaccine efficacy 
levels of 88.9%, 82.6%, and 83.7% for nonadjuvanted, adjuvanted, and mRNA-based forms, 
respectively. However, the trials were not designed or powered to evaluate severe outcomes such 
as hospitalization. Data from preliminary observational studies suggest that the RSVpreF vaccine 
has 73 to 90% real-world effectiveness against hospitalization for RSV-related respiratory illness, but 
such studies are limited by confounding factors. In addition, the effects of RSVpreF vaccination on 
hospitalization for respiratory disease from any cause or for cardiorespiratory disease remain 
unclear.



Trial Participants
Adults who were 60 years of age or older and had a Danish civil registration number were eligible to 
enroll in the trial. The trial had no formal exclusion criteria but required that vaccination follow routine 
clinical guidelines, with assessment for contraindications (hypersensitivity to the vaccine or its 
components or acute illness on the day of vaccination). Since the RSVpreF vaccine was approved as a 
one-time dose in Denmark at the time of enrollment, participants were asked at their vaccination 
appointment if they had previously received the vaccine, according to routine vaccination practices. All 
the participants provided written informed consent that authorized access to their electronic medical 
records and data linkage to the national health registries.
Trial Procedures
The RSVpreF vaccine contained RSV subgroup A stabilized prefusion F antigen (60 μg) and RSV 
subgroup B stabilized prefusion F antigen (60 μg) and was administered as a single intramuscular 
injection. The control group did not receive any vaccine as part of the trial.
End Points
The primary end point was hospitalization for RSV-related respiratory tract disease, defined as 
hospitalization with either a primary diagnosis code of RSV infection or a primary diagnosis code of 
respiratory tract disease combined with RSV infection that was confirmed by a specific ICD-10 code for 
RSV infection as the secondary diagnosis or a positive RSV test performed within 7 days before or 2 
days after admission. Key secondary end points were hospitalization for RSV-related lower respiratory 
tract disease and hospitalization for respiratory tract disease from any cause. 





Primary, Secondary, and Exploratory End Points.

Serious Adverse Events during the 6-Week Safety 
Surveillance Period, According to Trial Group.
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T-Zell-Leukämien sind eine Gruppe seltener und oft aggressiver bösartiger Erkrankungen des 
Immunsystems, die von den T-Lymphozyten (einer Art weißer Blutkörperchen) ausgehen.



CD7 (Cluster of Differentiation 7) ist ein Oberflächenprotein, das primär in der Diagnose und Forschung von T-Zell-
Erkrankungen eine zentrale Rolle spielt.
Biologische Bedeutung und Funktion
•Zellmarker: Es ist eines der frühesten Antigene, das während der Entwicklung von T-Zellen und Natürlichen Killerzellen 
(NK-Zellen) auftritt und über die gesamte Differenzierung hinweg exprimiert bleibt.
•Struktur: CD7 ist ein Transmembran-Glykoprotein der Immunglobulin-Superfamilie mit einer Masse von etwa 40 kDa 
(beim Menschen kodiert auf Chromosom 17).
•Immunfunktion: Die genaue Funktion ist noch Gegenstand der Forschung.

T cells against T cells



CD7 is an attractive target for chimeric antigen receptor (CAR) T-cell therapy in relapsed or refractory 
T-cell acute lymphoblastic leukemia (ALL). Supportive results of first-in-human studies of base-edited 
anti-CD7 CAR (BE-CAR7) T cells with triple C→T deamination-mediated knockouts of TCRαβ, CD52, 
and CD7 have been reported previously.
Methods
In a phase 1 study, we administered BE-CAR7 T cells to children (≤16 years of age) with relapsed or 
refractory T-cell ALL after they had undergone lymphodepletion with fludarabine, cyclophosphamide, 
and alemtuzumab. Adults with compassionate-use access arrangements were also eligible. Patients 
who had remission by day 28 after the BE-CAR7 T-cell infusion proceeded to allogeneic 
hematopoietic stem-cell transplantation. The primary outcome was safety. Secondary outcomes 
included duration of remission, disease-free survival, and overall survival.
Conclusions
Universal BE-CAR7 T cells induced leukemic remission in patients with relapsed or refractory T-cell 
ALL, thus allowing successful allogeneic hematopoietic stem-cell transplantation in most of the 
patients. (Funded by the Medical Research Council and others; ISRCTN Registry number, 
ISRCTN15323014.)

https://doi.org/10.1186/ISRCTN15323014


A number of chimeric antigen receptor (CAR) T-cell strategies targeting suitable antigens in T-cell ALL 
have been proposed, and CD7 has emerged as one of the most compelling targets because, even 
though it is present on normal lymphocytes and hematopoietic precursors, expression is consistently 
high and stable in T-cell ALL blast populations. Fratricide effects between cells that are engineered to 
express anti-CD7 CARs have been addressed through the use of CD7− T-cell subsets or by coexpression 
of protein-expression blockers to sequester and prevent CD7 expression at the cell surface. Clinical-
phase testing with the use of such approaches is under way in the context of autologous and matched 
allogeneic donors. Alternatively, genome editing has been applied to disrupt CD7 expression and has 
been combined with simultaneous disruption of T-cell receptor gene expression for the production of 
universal donor CAR T cells devoid of TCRαβ.
Previously, base editing (cytidine deamination guided by clustered regularly interspaced short 
palindromic repeats [CRISPR]) has been applied to introduce premature stop codons or modify critical 
splice sites for TCRαβ, CD7, and additional multiplexed knockout effects and has been combined with 
lentiviral transduction of T cells with an anti-CD7 CAR. Advantages of base editing over nuclease editing 
include minimizing karyotype aberrations or chromosomal translocations, as has been previously 
reported for transcription activator–like effector nucleases (TALENs) and CRISPR-Cas9 nuclease–
mediated products. We previously reported results from a first-in-human study of base-edited anti-CD7 
CAR (BE-CAR7) T cells that were infused in order to secure deep molecular remissions of refractory T-
cell ALL before allogeneic stem-cell transplantation. 



„Off the shelf“

Kein Brudermord



Methods
Base-Edited CAR7 T Cells
The design, manufacture, characterization, and release of BE-CAR7 T-cell banks has been described 
previously. All doses of the investigational product were contained in vials that had been generated from 
the same registry donor (Anthony Nolan Stem Cell Registry); the investigational product was generated 
in a single campaign (Good Manufacturing Practices [GMP] 3) in which 59% of the CD45+ cells expressed 
CAR7, with 3.6 vector copies per cell and residual TCRαβ expression of 0.1%, and cells were more than 
99% CD7− and more than 98% CD52−. 
Treatment Schedule
In this phase 1 study, we enrolled children 6 months to 16 years of age with relapsed or refractory CD7+ 
T-cell ALL that was quantifiable in bone marrow (>10−4 on flow cytometry or polymerase-chain-reaction 
[PCR] assay). Patients underwent lymphodepletion with fludarabine (150 mg per square meter of body-
surface area), cyclophosphamide (120 mg per kilogram of body weight in patients ≤16 years of age or 
1500 mg per square meter in those >16 years of age), and alemtuzumab (1 mg per kilogram). 
Lymphodepletion was followed by infusion within an allowed range of 0.2×106 to 2.0×106 BE-CAR7 T 
cells per kilogram (with a maximum dose of 5×104 TCRαβ+ T cells per kilogram, in order to limit the risk 
of GVHD). 
Outcomes
The primary outcome was safety. Secondary outcomes included the frequency and duration of 
remission, disease-free survival, and overall survival.



Summary of Adverse Events, According 
to the Maximum Grade of Severity.

Characteristics of the Patients, Study 
Interventions, and Outcomes.

Cytokine release syndrome







Discussion
We described previously how C→T base-editing was applied to generate BE-CAR7 T cells with triple 
knockouts for experimental therapy against T-cell ALL in three children who had been enrolled into a 
first-in-class clinical trial. Two of those patients, both of whom had had a relapse after previous 
allogeneic stem-cell transplantation, are in ongoing, long-term remission. The initial experience 
provided evidence of the potential medical applications of base editing. Here, we report data on the 
primary outcome of safety and on secondary efficacy outcomes in the pediatric study cohort with 
additional data from two adult patients who were treated according to the same protocol under 
compassionate access arrangements.
The study design and strategy aimed to maximize the likelihood of successful outcomes even in a 
phase 1 study, with the use of stringent inclusion criteria stipulating complete CD7 coverage across the 
entire blast population and with the exclusion of patients with preexisting anti-HLA antibodies 
directed against the product. Although two different donor banks had been established before the 
study was initiated, the study to date has drawn only on a single donor for all the patients who 
received a dose of the investigational therapy; this situation may have contributed to the consistency 
of responses encountered across the cohort.
In this phase 1 study, we found that universal BE-CAR7 T cells induced antileukemic responses in all 
the patients with relapsed or refractory CD7+ T-cell ALL who received the treatment, which enabled 9 
patients to undergo allogeneic hematopoietic stem-cell transplantation in deep remission. Limitations 
included CD7 antigen loss and risks of viral-related complications.



Summary
Functional dyspepsia is a common but serious medical syndrome that can induce weight 
loss and food aversion and may be associated with increased risks of hospitalization and 
death. It probably comprises several different and as yet incompletely characterized 
disorders. Patients with local mucosal microinflammation driven by an aberrant Th2 
response may represent an important subgroup. There is overlap with other 
gastrointestinal syndromes, particularly irritable bowel syndrome and gastroesophageal 
reflux disease, and patients with overlap have more severe symptoms. There is no 
approved drug for functional dyspepsia. Treatment is empirical and directed at 
symptoms and consists of acid suppressants and low-dose tricyclic antidepressants (and 
other neuromodulators) along with appropriate nutritional and psychological support.

Auf Deutsch bedeutet Dyspepsie Verdauungsstörung oder „Fehlverdauung“, ein 
Sammelbegriff für Beschwerden im Oberbauch wie Schmerzen, Druckgefühl, Völlegefühl, 
Übelkeit oder frühe Sättigung, die oft ohne eine klare organische Ursache auftreten und dann 
als funktionelle Dyspepsie oder Reizmagen bezeichnet werden.

https://www.google.com/search?q=funktionelle+Dyspepsie&oq=was+ist+dyspepsia+auf+deutsch%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRifBdIBCTEwNjExajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&mstk=AUtExfABtwMNEM7nXjiIOr9NbnBBZaGcYVXamnZYbzOPyqCbnFQ-BPoZ474XkRJIBA17CqKn3E_YN9bqQEESXpygP3V5fu_Xv3tmwMWH9x9Y_VXsPCDMrGfYTJ8OtMbByp2aEBLzsVf9oiLG_jZEJdu1r7S3GzLs97iUH_vZ5QLBJm2xNjXy-XRdVOYpGyTU6PR2RbmlGFUtRwPL8Yl4_2RJE25LPwZ8zQYojyycxXkl4rPRcYjZDF5kW60yzDelYegP4wO14Wk8IU_uQAxMMffHg5I4jVgXOB1a4ptNyeYlf4vaNA&csui=3&ved=2ahUKEwi9wI2tuvyRAxV90QIHHSk9Ow0QgK4QegQIARAC


A 33-year-old woman presents with a 3-year history of epigastric burning pain, nausea, and early satiety after meals. She 
is increasingly anxious because endoscopy and imaging have not found any underlying cause, and she has not had a 
response to omeprazole or over-the-counter medications. How would you further evaluate and treat this patient?





Differential Diagnosis of Symptoms Associated with Functional 
Dyspepsia.



Clinical Features Prompting Further Evaluation.



Treatments to Consider in Functional Dyspepsia.



Treatments to Consider in Functional Dyspepsia.



Treatment Approach in Patients with Refractory Symptoms of 
Functional Dyspepsia.



Conclusions and Recommendations
We would prescribe low-dose amitriptyline, nortriptyline, or imipramine (e.g., at a dose of 
10 mg taken at night and adjusted to a range of 25 to 50 mg), with ondansetron (at a dose 
of 4 mg as needed) prescribed for nausea. If the patient does not have a response and pain 
remains prominent, we would recommend a trial of pregabalin (up to 50 mg taken three 
times daily for 4 to 6 weeks); an alternative would be duloxetine (at a dose of 30 to 60 mg 
daily). If nausea is bothersome, especially if associated with weight loss, we would 
prescribe mirtazapine, often beginning at very low doses (e.g., 3.75 to 7.5 mg taken at 
night) and increasing in weekly increments to a range of 30 to 45 mg a day. Patients taking 
this drug must be cautioned about the potential for excessive weight gain.
In patients who have refractory symptoms, we recommend further diagnostic testing and 
therapeutic interventions that assume a neuropathic origin of the symptoms but are entirely 
empirical, may have clinically significant adverse effects, and are best delivered in the setting 
of an integrated and experienced multidisciplinary care clinic. In a survey, nearly half of 
patients with functional dyspepsia would accept an effective therapy even when the trade-off 
was a 13% risk of sudden death. Nevertheless, patients must be informed partners in these 
trial-and-error approaches, and clinical trials are needed to guide best practice and to develop 
new and more effective treatments.





A 50-year-old woman was admitted to this hospital because of fever and abdominal pain after she had 
returned from a trip to rural Brazil.
The patient was born and raised in Brazil and immigrated to Boston in early adulthood. In the weeks 
leading up to the current presentation, she traveled to a remote area in northeastern Brazil. Four days 
before the current presentation, after she had returned to Massachusetts, fatigue developed. The next 
day, she had several episodes of watery diarrhea that were accompanied by nausea and mild diffuse 
abdominal discomfort. Her symptoms lasted for 3 days, and her weight decreased by 3 kg. Dyspnea 
and lethargy developed, and she presented to the emergency department of this hospital.
In the emergency department, the patient answered questions only intermittently owing to malaise; 
additional history was obtained from her husband. In the days before the current presentation, the 
patient had noted chills, malaise, headache, and pain in the knees and legs. She had not noted rash, 
jaundice, pruritus, chest pain, cough, eye or ear pain or dysfunction, hematochezia, melena, dysuria, or 
hematuria.
The patient had a history of schistosomiasis that had occurred during childhood and had been 
complicated by noncirrhotic portal hypertension, esophageal varices, splenomegaly, chronic 
thrombocytopenia, and chronic leukopenia. Other medical history included gastroesophageal reflux 
disease, iron deficiency anemia, hypothyroidism, and allergic rhinitis.



Approximately 10 years before the current presentation, ultrasonography of the liver reportedly 
revealed coarse echogenicity that was consistent with fatty infiltration. Evaluation for a cause of 
liver disease was unrevealing, and a liver biopsy showed features of nodular regenerative 
hyperplasia but no clinically significant fibrosis. Six years before the current presentation, liver 
elastography showed a liver stiffness of 18.4 kPa (reference range, 2 to 7), a finding consistent with 
F4 fibrosis (liver stiffness, >14 kPa). The levels of thyrotropin and alpha-fetoprotein were normal; 
other laboratory test results obtained at that time are shown in Table 1. Four years before the 
current presentation, liver ultrasonography reportedly revealed morphologic features in the liver 
that were consistent with cirrhosis, as well as gallbladder wall thickening and splenomegaly, with 
the spleen measuring 16 cm in the greatest dimension (reference value, ≤12). 
Esophagogastroduodenoscopy procedures performed 30 months and 2 months before the current 
presentation reportedly showed grade II esophageal varices (2 to 3 mm in diameter and mildly 
tortuous or straight).
Medications included levothyroxine, cetirizine, ergocalciferol, resveratrol, and a 
multivitamin. Propranolol had caused fatigue, and there was a history of adverse reactions 
to medications containing sulfa. The patient had received vaccinations against severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), hepatitis A and B viruses, and 
pneumococcus.

https://www.nejm.org/doi/full/10.1056/NEJMcpc2513324


The patient lived in a suburb of Boston with her 
family, and she worked in the service industry, 
where she was often exposed to dust. She did not 
use alcohol, tobacco, or other substances. She had 
no history of travel other than the recent trip to 
Brazil. During the trip, she had been bitten by 
multiple mosquitoes while spending time at a beach 
in a region where cases of dengue fever and 
chikungunya virus infection were known to have 
occurred. She had not taken malaria prophylaxis. 
She had no known sick contacts. Information on 
other environmental, animal, and food exposures 
was not available. One of her brothers had died in 
his fourth decade of life from chronic liver disease 
attributed to alcohol use. Two other brothers had a 
history of hematemesis, one of whom had had 
schistosomiasis and had undergone splenectomy.



On examination, the temporal temperature was 38.4°C, the heart rate 105 beats per minute, the 
blood pressure 76/44 mm Hg, the respiratory rate 32 breaths per minute, and the oxygen 
saturation 100% while the patient was breathing ambient air. She appeared lethargic and unwell, 
with diaphoretic pale skin and labored rapid breathing. Petechiae of the posterior palate were 
present. The abdomen was slightly distended and diffusely tender; the tenderness was most 
notable in the right upper quadrant and suprapubic area. Murphy’s sign was absent, and the 
spleen tip was palpable. No costovertebral tenderness was noted. Trace edema of the legs was 
present, but there was no rash. The remainder of the examination was normal.
Blood cultures were obtained.
During the patient’s first hour in the emergency department, 1 liter of lactated Ringer’s 
solution and vancomycin, ceftriaxone, and azithromycin were administered 
intravenously, and the blood pressure rose to 90/54 mm Hg. Electrocardiography showed 
sinus tachycardia and borderline-low QRS voltage in the precordial leads. A rapid malaria 
antigen test was negative.
Piperacillin–tazobactam was administered intravenously. During the next 2 hours, 
despite the administration of an additional 2 liters of intravenous crystalloid fluid, the 
blood pressure decreased to 73/41 mm Hg; treatment with a continuous infusion of 
norepinephrine was started at a rate of 6 μg per minute.





Differential Diagnosis
This 50-year-old woman with a history of portal hypertension and liver disease had fatigue, diarrhea, 
leg pain, headache, and chills after returning from a trip to remote northeastern Brazil. Refractory 
shock ensued, with disseminated intravascular coagulation (DIC), capillary leak, and marked 
leukocytosis with a left shift. In working toward the most likely diagnosis in this patient’s case, I will 
focus on the distinctive feature of rapid deterioration with refractory septic shock and DIC, while 
considering her preexisting diseases and recent travel.
Host Factors
The patient had acquired schistosomiasis as a child in Brazil. The infection had been complicated by 
portal hypertension and hypersplenism, which can cause chronic leukopenia and thrombocytopenia. 
Although schistosomiasis can cause presinusoidal liver disease, the patient later had imaging findings 
that were consistent with fatty liver disease, fibrosis, and possible cirrhosis; these features were not 
confirmed on biopsy. Cirrhosis leads to several important functional immunologic defects, including 
hypocomplementemia, increased gut translocation of bacteria, and portosystemic shunting.
Bacterial Infections
Enteric fever due to Salmonella enterica serovar Typhi infection is the underlying cause in many cases of 
severe illness that occur after travel to Brazil, but the rapid progression of disease that was seen in this 
patient would be unusual with this diagnosis. In addition, the patient had no evidence of relative 
bradycardia, no skin findings that were consistent with rose spots, and no imaging findings such as 
intestinal perforation that would be suggestive of the disease (presumed gm - sepsis).



Diagnostic Testing
The diagnostic test in this case was a blood 
culture. Bacterial growth was detected in 
the aerobic bottle after 21 hours of 
incubation. Gram’s staining was performed 
on the positive blood-culture broth, and the 
bacteria initially appeared to be gram-
positive cocci in clusters. The broth was 
subcultured on agar plates for organism 
identification and susceptibility testing. 
Examination of the blood agar plate after 
10 hours of incubation revealed small, gray, 
glistening colonies. Organism identification 
performed with matrix-assisted laser 
desorption ionization–time of flight 
(MALDI-TOF) mass spectrometry showed 
findings consistent with N. meningitidis.

Autopsy
An autopsy was performed. 

Should look like this





Follicular lymphoma (FL) is a slow-growing (indolent) blood cancer and the second most common type of non-Hodgkin 
lymphoma, affecting B-lymphocytes (white blood cells) that form abnormal clusters, or "follicles," in lymph nodes and 
other tissues. While not typically curable, it's often manageable, with symptoms like painless swollen lymph nodes, 
fatigue, and night sweats. Diagnosis involves biopsies and imaging, while treatments range from active surveillance to 
chemotherapy, immunotherapy, and targeted therapies, with recurrence being common but treatable.

The most common type of non-Hodgkin lymphoma (NHL) is Diffuse Large B-Cell Lymphoma 
(DLBCL)



Tafasitamab ist ein humanisierter monoklonaler Antikörper, der gezielt das Protein CD19 auf B-Zellen angreift und zur 
Behandlung von bestimmten Formen des Blutkrebses, insbesondere rezidiviertem oder refraktärem diffusem 
großzelligem B-Zell-Lymphom (DLBCL), eingesetzt wird, meist in Kombination mit dem Medikament Lenalidomid. Er 
wirkt, indem er die Abwehrzellen des Körpers aktiviert, um die Krebszellen zu zerstören, und ist eine wichtige 
Chemotherapie-freie Option für Patienten, die nicht für eine [[autologe Stammzelltransplantation]] in Frage kommen.

Lenaldomid zielt auf bestimmte 
Proteine (z.B. Ikaros und Aiolos, 
kodiert durch IKZF1 und IKZF3), die 
für das Überleben von B-Zellen 
wichtig sind, was den 
programmierten Zelltod (Apoptose) 
auslöst.

IKZF1 (Ikaros Family Zinc Finger 1) ist 
ein Gen, das den 
Transkriptionsfaktor Ikaros kodiert, 
der eine entscheidende Rolle bei der 
Entwicklung des lymphatischen 
Systems, der Blutbildung 
(Hämatopoese) und der 
Immunfunktion spielt
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Epcoritamab ist ein bispezifischer CD20-gerichteter CD3-T-Zell-Engager (Fesseln). Er bindet gleichzeitig an das CD20-
Antigen auf den bösartigen B-Zellen und an den CD3-Rezeptor auf körpereigenen T-Zellen. Dadurch werden die T-Zellen 
direkt an die Krebszellen herangeführt und aktiviert, um diese zu zerstören.
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Gonorrhoe, umgangssprachlich auch Tripper genannt, ist eine der am häufigsten 
vorkommenden sexuell übertragbaren Infektionen (STI) weltweit. Sie wird durch das 
Bakterium Neisseria gonorrhoeae (Gonokokken) ausgelöst, das vor allem die Schleimhäute 
von Harnröhre, Gebärmutterhals, Enddarm und Rachen befällt.

Aktuelle Lage 2026
•Steigende Fallzahlen: In Europa und Deutschland wird ein deutlicher Anstieg der Infektionen verzeichnet. Die 
Melderaten bei Männern, die Sex mit Männern haben (MSM), stiegen zwischen 2014 und 2023 um fast 300 %; auch bei 
jungen Frauen (20–24 Jahre) verdreifachten sich die Zahlen zuletzt.
•Resistenzproblematik: Es treten vermehrt "Super-Gonorrhoe"-Stämme auf, die gegen gängige Antibiotika resistent 
sind. Im März 2025 wurden in Deutschland besorgniserregende Fälle mit Multiresistenzen gemeldet.
•Impfung: Seit August 2025 wird in England erstmals ein gezieltes Impfprogramm mit dem Impfstoff 4CMenB (Bexsero) 
für Hochrisikogruppen angeboten, der einen gewissen Kreuzschutz gegen Gonorrhoe bietet.



Zoliflodacin (Markenname: Nuzolvence) ist ein neuartiges, einmalig oral einzunehmendes 
Antibiotikum, das im Dezember 2025 von der FDA für die Behandlung von unkomplizierter 
Gonorrhoe (Tripper) durch Neisseria gonorrhoeae zugelassen wurde und gegen resistente 
Stämme wirksam ist, indem es die bakterielle Topoisomerase Typ II hemmt und so die DNA-
Synthese unterbindet. Es ist ein wichtiger Durchbruch gegen zunehmende 
Antibiotikaresistenzen und bietet eine Alternative zu herkömmlichen Therapien.

Bacterial topoisomerase II is essentially DNA 
gyrase, the specific type II topoisomerase in 
bacteria responsible for introducing negative 
supercoils into DNA, a crucial function for DNA 
compaction and processing during replication 
and transcription, making it a vital enzyme and a 
key target for antibiotics like fluoroquinolones.

https://go.drugbank.com/drugs/DB12817
https://www.google.com/search?q=topoisomerase+II&oq=is+bacterial+topoisomerase+II+a+gyrase%3F&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIICAEQABgWGB4yBwgCEAAY7wUyBwgDEAAY7wUyBwgEEAAY7wUyBwgFEAAY7wXSAQkxNzM0N2owajeoAgCwAgA&sourceid=chrome&ie=UTF-8&mstk=AUtExfColzdhyZJenKjw--6T7Os836Y3w8O98uzAga5RLkddRzLZYz78KDfw72Ug2DIHeLg7fbPkOMuClXMzWO0ag2sOIZVmJoeeQIPZmImwzR927iQUZtMAZaPMA-CNnWgPsu-lX8sRy70fWJ9c6yx8gGmWxaRWcA094JvsjUpDlzDIiPJlIJ-AOe8HTdGUxAN8LNFE5riZGbBKvrs3schxeSliXt4oIzUAblNYgJlcoQK955hQEnkcOAAdkEn97v04ESVF0FWm1qQOE47X9p1G5w80&csui=3&ved=2ahUKEwilsLvX7P6RAxWMxgIHHTMAJKcQgK4QegQIARAE
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Photon radiotherapy is a standard form of external 
beam radiation therapy that uses high-energy X-rays 
or gamma rays (photons) to treat cancer. As of 
2026, it remains the most common and widely 
available form of radiation therapy globally due to 
its proven effectiveness and lower cost compared to 
newer alternatives like proton therapy.

How Photon Radiotherapy Works
•Ionizing Radiation: High-energy photon beams are 
produced by a linear accelerator (linac). These beams 
pass through the body to reach the tumor.
•DNA Damage: Photons interact with atoms in cancer 
cells to create free radicals, which damage the cells' 
DNA. This prevents the cancer cells from dividing and 
growing, eventually leading to cell death.
•Exit Dose: Unlike proton therapy, which stops inside 
the tumor, photon beams continue through the body, 
delivering an "exit dose" of radiation to healthy tissues 
behind the tumor.

Proton radiotherapy (or proton beam therapy) is a highly 
precise form of radiation therapy that uses a beam of 
protons to target and destroy cancer cells, sparing 
surrounding healthy tissue more effectively than 
traditional X-ray radiation. Its key advantage is the ability 
to deliver a high dose of radiation directly to the tumor's 
shape and depth, releasing most of its energy within the 
tumor and significantly reducing damage to vital organs, 
making it ideal for tumors near sensitive areas like the 
brain, spinal cord, or in children.

How it works
•Particle acceleration: A machine (particle accelerator) 
generates a beam of high-energy protons.
•Targeting: The proton beam is precisely aimed at the 
tumor.
•Energy release: Protons deposit most of their energy at 
a specific depth (the tumor) and then stop, unlike X-rays 
that pass through tissue.
•Cell destruction: The radiation damages the DNA of 
cancer cells, preventing them from reproducing and 
eliminating the tumor.

https://www.google.com/search?q=particle+accelerator&sca_esv=3347164baf623f1a&sxsrf=ANbL-n5eupkmgop-LATUFXTxvAXZugiiMA%3A1767987488408&ei=IFlhadfTGK68i-gPoujJ-QE&ved=2ahUKEwi-4qiNm_-RAxX1xwIHHfDcJDoQgK4QegQIAxAB&uact=5&oq=proton+radiotherapy&gs_lp=Egxnd3Mtd2l6LXNlcnAiE3Byb3RvbiByYWRpb3RoZXJhcHkyCBAAGIAEGMsBMggQABiABBjLATIIEAAYgAQYywEyCBAAGIAEGMsBMggQABiABBjLATIIEAAYgAQYywEyCBAAGIAEGMsBMggQABiABBjLATIIEAAYgAQYywEyCBAAGIAEGMsBSNQrULoMWIEUcAF4AJABAJgBUKAB3gGqAQEzuAEDyAEA-AEBmAIDoAKtAcICChAAGLADGNYEGEfCAgcQABiABBgNwgIGEAAYDRgemAMAiAYBkAYIkgcBM6AH0hSyBwEyuAenAcIHAzItM8gHDYAIAA&sclient=gws-wiz-serp&mstk=AUtExfCSvLJgELnxB-lgH6p1CYIK8DZm7owshYmzYFYw5aAlj4l-RhSWTO2lzSI-OTlogNaE0CFWX7D1Z_gQuakQfL-jYfzEqqsDTgwiC6bsht07_VGQojcEW6Bdq6evazcVJOAgIaVEkHRaHBNoGr6yyyYMLGCXNc0IqVNsi2wWyNudpEwSzTLSP0J8Q2Hp38VoYelNYv7GLvS06HZFp9ungmi7QBKwdKdZomavS1eBCAshdzJVwOfQ1lbMNXFz0eL-rhevzelk6zeSGHkL1FvaoKXtGFaHzhB7FqNPTqU1ePRgOQ&csui=3
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Analgesics can influence bone healing, often by blocking pain signals that originate from sensory nerves crucial for 
repair, with NSAIDs potentially impairing healing in adults (though less so in children) and opioids like morphine 
weakening bone callus formation, making pain management a delicate balance between patient comfort and optimal 
healing, requiring careful selection of agents.



The skeleton greatly expands in size from birth to adulthood and continues to remodel throughout adult 
life, completely replacing itself every 10 years. But it is also able to regenerate after injury, efficiently 
regrowing lost bone. Bone injuries are common, with an estimated 6 million to 10 million fractures 
occurring each year in the United States. A lack of efficient healing can result in long-term disability, and 
in the geriatric population, complications from fractures are associated with increased morbidity and 
mortality. Because bone repair reflects the successful integration of multiple cellular and molecular 
processes, it is challenging to precisely define the signaling hierarchy that produces optimal healing. 
Xu et al. report an unexpected role for sensory nerves in bone healing, providing insights into 
communication between the nervous system and the cells responsible for bone repair.
The periosteum serves as a crucial reservoir of stem and progenitor cells. Upon injury, cells resident 
within the periosteal niche proliferate and differentiate into the fracture callus to form chondrocytes 
that fill the gap created by the break. The absence of a periosteum, ablation of specific periosteal stem 
cell populations, or deprivation of key signaling molecules that activate periosteal stem and progenitor 
cells—including bone morphogenetic proteins (BMPs), Wnts, and fibroblast growth factors (FGFs)—
markedly impair bone healing. The fracture callus is ultimately removed by osteoclasts, creating space 
for osteoblasts to lay down new bone (osteogenesis) over a time period that can last for more than 20 
days in mice and several months in humans.



Sensory nerves encourage bone formation
New bone is formed as part of skeletal remodeling and growth and to repair fractures. This generation of new bone 
involves (1) the differentiation of periosteal stem cells into periosteal nonstem progenitors. (2) These then become 
osteochondro progenitors, which can (3) differentiate into osteoblasts that lay down bone. In the adult healthy 
skeleton, the periosteum is richly innervated by afferent sensory nerves originating from the dorsal root ganglia. 
These nerves function as pain sensors and release neurotrophic factors, which support bone formation by 
encouraging the differentiation of periosteal stem cells. In response to stress fractures, sensory nerve fibers release 
fibroblast growth factor 9 (Fgf9). This neural-derived Fgf9 is a critical mediator of neural–bone cross-talk during 
repair by promoting stem-cell differentiation, enhancing generation of osteoblasts, and ultimately supporting bone 
regeneration.



The adult skeleton is richly innervated by afferent sensory nerves that originate from the dorsal root 
of the spinal cord, and sensory nerve fibers located in the periosteum regulate bone remodeling and 
metabolism. These nerves can also communicate with bone cells during successful bone healing: 
interruption of innervation results in blunted vascularization, impaired skeletal stem cell 
differentiation, and delayed healing. Xu et al. performed single-cell RNA-sequencing on limb-
innervating dorsal root ganglia (DRG) neurons in mice and found that gene expression dramatically 
changes in response to fracture. They analyzed the data using a previously developed tool that infers 
intercellular communication networks from single-cell RNA-sequencing data (interactome analysis). 
From this analysis, they deduced that DRG neurons communicate with all the major cell types present 
in the fracture callus, particularly with the stem and progenitor cells that are important for 
osteogenesis and with endothelial cells involved in vascularization. Unexpectedly, Xu et al. identified 
neural-derived Fgf9 as a critical mediator of neural–bone cross-talk during repair. A role of Fgf9 in 
bone repair has been previously reported, and Xu et al. built on that knowledge by using mouse 
genetics to markedly reduce expression of Fgf9 specifically in dorsal root ganglia and sensory 
neurons; this showed that DRG neurons present at the fracture site secrete Fgf9, which in turn 
promotes bone regeneration

"Dorsal root ganglion" wird auf Deutsch als Hinterwurzelganglion 
oder Spinalganglion (auch Dorsalganglion, Ganglion sensorium nervi 
spinalis) bezeichnet.

Muscle stretch reflexes run 
over dorsal root ganglia




