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A 6-month-old baby boy was transferred 
to a quaternary children’s hospital for 
evaluation and management of seizures. 
One week earlier, he had had decreased 
oral intake, vomiting, and irritability. 
Laboratory testing showed hypocalcemia, 
hypophosphatemia, and microcytic 
anemia. Radiography of the left hand and 
wrist to evaluate hypocalcemia is shown. 
What is the most likely diagnosis?

Congenital syphilis

Hypoparathyroidism

Lead poisoning

Osteopetrosis

Rickets

The radiograph showed dense, transverse bands of 
metaphyseal sclerosis in the radius, ulna, metacarpals and 
phalanges. In the context of acute encephalopathy and 
seizures, these findings were suspected to represent “lead 
lines” as seen in severe lead poisoning. While radiographs are 
not recommended in the diagnostic workup of lead poisoning, 
the presence of lead lines may help make a delayed diagnosis. 
The blood lead level was elevated, confirming the diagnosis.



Die idiopathische pulmonale Fibrose (IPF) ist eine 
fortschreitende, unheilbare Vernarbung des Lungengewebes 
unbekannter Ursache. Sie betrifft meist Menschen ab 50 Jahren 
und führt zu zunehmender Atemnot und trockenem Husten. Der 
Verlauf und die Prognose sind oft schwerwiegend, doch 
Behandlungen können das Fortschreiten verlangsamen.

Symptome

Die Krankheit beginnt oft schleichend. Typische Anzeichen sind:

•Atemnot: Zunächst nur bei körperlicher Belastung, später auch 
in Ruhe.

•Reizhusten: Ein trockener, hartnäckiger Husten ohne Auswurf.

•Leistungsminderung: Abgeschlagenheit und allgemeine 
Schwäche.

•Spätstadien: Häufig kommt es zu Uhrglasnägeln oder 
Trommelschlegelfingern (Veränderungen an den Fingerenden) 
sowie Blaufärbung der Lippen (Zyanose).



Treprostinil ist ein künstlich hergestellter Arzneistoff 
aus der Gruppe der Prostacyclin-Analoga, der primär 
zur Behandlung von schwerem Lungenhochdruck 
(pulmonaler arterieller Hypertonie, PAH) eingesetzt 
wird. Er erweitert die Blutgefäße in der Lunge, senkt 
dort den Blutdruck und verbessert so die körperliche 
Leistungsfähigkeit der Patienten.

Gefäßerweiterung: Er entspannt die glatte Muskulatur der 
Lungenarterien.
Thrombozytenhemmung: Er verhindert, dass Blutplättchen 
verklumpen.
Zellhemmung: Er wirkt dem krankhaften Wachstum von Zellen 
in den Gefäßwänden entgegen.

Treprostinil is a synthetic analog of prostacyclin, 
which is also known as prostaglandin I₂ (PGI₂)

https://www.gelbe-liste.de/wirkstoffe/Treprostinil_49717


Two phase 3, randomized trials of inhaled treprostinil for 
idiopathic pulmonary fibrosis (IPF) were conducted on the basis 
of preclinical and clinical evidence of an antifibrotic 
mechanism. TETON-2 was completed first, and results were 
published; the results of TETON-1 and of both trials combined 
are reported here.
In the double-blind TETON-1 trial, we randomly assigned 
patients with IPF to receive inhaled treprostinil or placebo (12 
breaths four times daily). The primary end point was the 
change in forced vital capacity (FVC) at week 52. Secondary end 
points, which were analyzed in a prespecified order to control 
for multiplicity, were clinical worsening (the first occurrence of 
death from any cause, hospitalization for a respiratory cause, or 
a relative decline of ≥10% in the percentage of predicted FVC) 
and acute exacerbation of IPF (each assessed in a time-to-event 
analysis), survival, change in percentage of predicted FVC, 
quality of life, and change in diffusion capacity of the lungs for 
carbon monoxide at week 52.



Idiopathic pulmonary fibrosis (IPF) is a progressive fibrotic disorder for which 
there are now three approved therapies. However, the prognosis remains poor, 
and there is an ongoing need for further effective therapies.
Inhaled treprostinil has been shown to have multimodal activity across fibrotic, 
vascular, and inflammatory pathways, which set the foundation for the current 
trial. The 16-week INCREASE trial involving patients with interstitial lung disease 
and associated pulmonary hypertension provided evidence that inhaled 
treprostinil may have a significant benefit over placebo in preserving forced vital 
capacity (FVC). These results, together with further suggestive evidence from an 
open-label extension trial, provided a rationale for studying inhaled treprostinil 
in patients with IPF.



Patients
Eligible patients were 40 years of age or older, had a diagnosis of IPF that was based on the 2018 clinical 
practice guidelines of the American Thoracic Society, European Respiratory Society, Japanese Respiratory 
Society, and Latin American Thoracic Society, and had an FVC that was at least 45% of the predicted 
value. High-resolution computed tomographic scans were reviewed centrally, as were surgical lung-
biopsy specimens (when available). 
Trial Procedures
Patients were randomly assigned in a 1:1 ratio to receive inhaled treprostinil or placebo. Randomization 
was stratified according to IPF background therapy (nintedanib or pirfenidone vs. no background 
therapy). All the patients began receiving inhaled treprostinil or placebo at a dose of 3 breaths (18 μg) 
administered four times daily, and the dose was adjusted to reach a target of 12 breaths (72 μg) four 
times daily or the maximum clinically tolerated dose. Treprostinil inhalation solution or placebo was 
administered with the TD-300 ultrasonic nebulizer.
End Points
The primary end point of the trial was the change from baseline in absolute FVC at week 52. Spirometry 
results were reviewed centrally.
Secondary efficacy end points included clinical worsening (a composite of death from any cause, 
hospitalization for an adjudicated respiratory cause, or a relative decline of at least 10% in the 
percentage of predicted FVC) and an acute exacerbation of IPF, each of which was assessed in a time-to-
event analysis. 



Adverse Events.



Primary and Secondary End Points for Combined 
TETON-1 and TETON-2 Trials.

Change over Time in Absolute Forced Vital Capacity (FVC) in TETON-1.
Panel A shows the changes from baseline in the absolute FVC over the 52-week 
trial period. The data shown are the observed mean changes that were calculated 
with the values obtained at the trial visits, as well as the median changes that 
included imputed values at week 52. Panels B, C, and D show the change from 
baseline in the absolute FVC at week 52 according to the use of background 
therapy. The data shown are the median changes that included imputed values at 
week 52. The 95% confidence intervals have not been adjusted for multiplicity 
and should not be used to infer definitive treatment effects.



Unfortunately, 
both got worse.



Preclinical data indicate that inhaled treprostinil may be useful 
for the treatment of idiopathic pulmonary fibrosis (IPF) through 
an antifibrotic mechanism, a premise that is supported by 
clinical observation.
In this phase 3, double-blind trial, we randomly assigned 
patients with IPF to receive inhaled treprostinil or placebo (12 
breaths four times daily) over a period of 52 weeks. The 
primary end point was the change from baseline in the 
absolute forced vital capacity (FVC) at week 52. Secondary end 
points, which were analyzed in a prespecified order to control 
for multiplicity, were clinical worsening and acute exacerbation 
of IPF (each assessed in a time-to-event analysis), death by 
week 52, and the change from baseline in the percentage of 
predicted FVC, quality of life, and the diffusing capacity of the 
lungs for carbon monoxide by week 52. Safety was also 
assessed.



Idiopathic pulmonary fibrosis (IPF) is a progressive fibrotic disorder that is associated with a 
poor prognosis, with a median survival of 3 to 5 years if the disease is untreated. The cause 
remains uncertain, but genetic predisposition, aging, and environmental exposures all 
probably have a role. The course of the disease tends to be progressive and unpredictable, and 
death occurs as a result of progressive respiratory failure. The antifibrotic agents nintedanib 
and pirfenidone were approved for the treatment of IPF in 2014, and since completion of the 
present trial, nerandomilast has also been approved.
Inhaled treprostinil has previously been shown to improve exercise capacity in patients with 
group 1 pulmonary hypertension (pulmonary arterial hypertension) and in those with group 3 
pulmonary hypertension (pulmonary hypertension associated with interstitial lung disease). A 
post hoc analysis of the INCREASE trial involving patients with pulmonary hypertension 
associated with interstitial lung disease suggested that inhaled treprostinil showed a significant 
benefit over placebo with respect to forced vital capacity (FVC) at 16 weeks. In addition, 
patients who had previously received placebo in the INCREASE trial had increases in FVC when 
they transitioned to inhaled treprostinil in the open-label extension study. These clinical 
results laid the foundation for the hypothesis that inhaled treprostinil could prevent decline in 
lung function in patients with fibrotic lung disease.



Patients
Eligible patients were 40 years of age or older at the time of signing of informed consent; had a 
diagnosis of IPF on the basis of the 2018 clinical practice guideline of the American Thoracic Society 
and, if available, surgical lung-biopsy specimens; and had an FVC that was at least 45% of the 
predicted value.
Trial Procedures
Patients were randomly assigned at baseline in a 1:1 ratio to receive inhaled treprostinil or placebo. 
Randomization was stratified according to the use of IPF background therapy (nintedanib or 
pirfenidone vs. no background therapy). All the patients began receiving inhaled treprostinil or 
placebo at a dose of 3 breaths (18 μg) administered four times daily (during waking hours), and the 
dose was subsequently adjusted to reach a target of 12 breaths (72 μg) four times daily or the 
maximum clinically tolerated dose. Treprostinil inhalation solution or placebo was administered with 
the TD-300 ultrasonic nebulizer.
End Points
The primary end point was the change in absolute FVC from baseline to week 52. 
Secondary efficacy end points were clinical worsening (including death from any cause, 
hospitalization due to a respiratory cause, or a relative decline of ≥10% in the percentage of 
predicted FVC, whichever occurred first) and acute exacerbation of IPF, each assessed in a time-to-
event analysis; death by week 52; the change from baseline in the percentage of predicted FVC at 
week 52 and quality of life. 



Primary and Secondary End Points.



Adverse Events.





Unfortunately, 
both got worse.



Der Melanocortin-4-Rezeptor (MC4R) ist ein Protein im 
menschlichen Gehirn (speziell im Hypothalamus), das als 
zentraler Schalter für Sättigung und Energieverbrauch 
dient. Die Aktivierung unterdrückt das Hungergefühl. 
Defekte in diesem Gen gelten als häufigste genetische 
Ursache für frühkindliches und starkes Übergewicht.

Der MC4R reguliert das Körpergewicht über komplexe 
neuronale Signalketten:

Funktion: Bindet das Hormon α-MSH an den MC4R, wird ein 
Sättigungssignal ausgelöst.
Gegenspieler: Das Peptid AgRP blockiert den Rezeptor und 
steigert den Appetit.
MC4R-Mangel: Ist der Rezeptor durch eine Mutation in seiner 
Funktion gestört, fehlt das natürliche Sättigungsgefühl. Dies 
führt zu Hyperphagie (ständigem, unstillbarem Hunger) und 
extremer Gewichtszunahme.
Besonderheit: Obwohl Betroffene oft stark adipös sind, zeigen 
manche Studien, dass sie genetisch bedingt oft bessere 
Blutfettwerte aufweisen als andere Adipositas-Patienten





Hyperphagia
Excess eating due to increased hunger, impaired satiety (fullness after a meal), and 
increased food reward (liking or wanting food). Persistent hyperphagia is characterized by 
an intense drive to eat and is commonly accompanied by abnormal food-seeking 
behaviors (such as waking at night to seek food), preoccupation with food or food-related 
items, and distress when food is denied. It arises when the hypothalamic pathways that 
regulate eating behavior to maintain homeostasis and defend against starvation are 
disrupted by genetic or acquired conditions (e.g., tumors such as craniopharyngiomas).
Melanocortin 4 receptor (MC4R)
A G protein–coupled receptor expressed predominantly in the hypothalamus. MC4R is a 
key regulator of energy balance. Its ligands include peptide hormones derived from pro-
opiomelanocortin (POMC) and agouti-related peptide (AgRP): these peptides are secreted 
by neurons that respond to leptin and other hormonal signals reflecting nutritional status. 
In the fed state, activation of MC4R by α-melanocyte–stimulating hormone, which is 
derived from POMC, reduces food intake, whereas in the fasted state, AgRP inhibits MC4R 
signaling to increase food intake. Genetic variants that impair MC4R signaling cause 
obesity, whereas variants that enhance MC4R signaling confer protection against obesity.

https://illustrated-glossary.nejm.org/term/hyperphagia
https://illustrated-glossary.nejm.org/term/melanocortin_4_receptor_mc4r


A phase 2 trial of setmelanotide, a melanocortin-4 receptor 
agonist, showed substantial weight loss in patients with 
acquired hypothalamic obesity, but additional data are needed.
We conducted a phase 3 trial in which participants were 
randomly assigned in a 2:1 ratio to receive setmelanotide (at a 
dose of 1.5 to 3.0 mg) or placebo administered subcutaneously 
once daily for 52 weeks after a dose-escalation period. Persons 
at least 4 years of age were potentially eligible for the trial if 
they had acquired hypothalamic obesity, which was defined by 
a body-mass index (BMI; the weight in kilograms divided by the 
square of the height in meters) that was at or above the 95th 
percentile for age and sex (for participants <18 years of age) or 
at least 30 (for participants ≥18 years of age) and a history of a 
hypothalamic tumor, lesion, or injury. The primary end point 
was the mean percent change in BMI from baseline to 52 
weeks after the end of the dose-escalation period. Secondary 
end points included the mean change in the weekly average of 
the maximal daily hunger score (range, 0 to 10, with higher 
scores indicating more severe hunger), assessed in participants 
at least 12 years of age.



Acquired hypothalamic obesity is characterized by accelerated and sustained weight gain in the 
context of broad hypothalamic impairment after hypothalamic injury or disease, such as in cases 
of suprasellar tumors (or their surgical resection), traumatic brain injury, inflammation, or a 
combination of these conditions. Commonly observed symptoms in acquired hypothalamic 
obesity include hyperphagia, pituitary hormone deficiencies, fatigue, sleep disturbances, body 
temperature dysregulation, reduced resting energy expenditure, and energy imbalance.
The melanocortin-4 receptor (MC4R) pathway originates in the hypothalamus and extends to the 
brain stem and spinal cord; this pathway has a critical role in homeostatic control of body weight 
through regulation of hunger and satiety, food consumption, and energy expenditure. Anatomical 
disruption of this pathway in acquired hypothalamic obesity may impair the expression of 
α−melanocyte-stimulating hormone (α-MSH), with this impairment potentially leading to 
increased hunger. Hyperphagia, a feeling of insatiable hunger and a severe preoccupation with 
food that is accompanied by abnormal food-seeking behaviors, develops in approximately 72% of 
patients with acquired hypothalamic obesity.
Setmelanotide is a functional analogue of the endogenous ligand α-MSH and is approved for the 
treatment of diseases associated with impaired MC4R signaling.



Participants
Eligible participants were at least 4 years of age and had a diagnosis of craniopharyngioma 
or another brain lesion affecting the hypothalamic region, for which they had undergone 
surgery, chemotherapy, or radiation therapy involving the hypothalamus at least 6 months 
before screening, or had had documented injury to the hypothalamus at least 6 months 
before screening, for which surgery or radiation was not indicated. 
Procedures
Participants were randomly assigned in a 2:1 ratio to receive setmelanotide at a therapeutic 
dose (1.5 to 3.0 mg) or placebo for 52 weeks after the dose-escalation period; the entire 
treatment period (including the dose-escalation period) was approximately 60 weeks.
End Points and Assessments
The primary end point was the mean percent change in BMI from baseline to the end of the 
treatment period (52 weeks after the completion of the dose-escalation period). Key 
secondary end points included a reduction in BMI of at least 5% among participants 18 years 
of age or older or a reduction in the BMI z score of at least 0.2 points. 
 



Primary and Secondary End Points.



Safety.







Melanocortin-4 receptor (MC4R) agonists are primarily 
designed to treat rare genetic and acquired forms of obesity 
characterized by severe hyperphagia (uncontrollable 
hunger) and pathway impairment. In generally obese 
persons, they are not typically effective and are not FDA-
approved for standard, diet-induced obesity.

The MC4R is located in the hypothalamus and serves as 
a central regulator of appetite and energy expenditure. 

•Genetic Deficiencies: In rare conditions like POMC, 
PCSK1, or LEPR deficiencies, the signaling pathway to 
the MC4R is broken. Drugs like setmelanotide bypass 
these defects to directly stimulate the receptor, turning 
off extreme hunger and facilitating significant weight 
loss.

•Acquired Hypothalamic Obesity: MC4R agonists are 
also utilized for patients who suffer from obesity caused 
by hypothalamic tumors, lesions, or traumatic brain 
injuries.

Why They Fail in General Obesity

For the vast majority of people with 
general (non-monogenic) obesity, the 
MC4R signaling pathway is already fully 
functional.

•Diminished Returns: Because the 
receptor is already receiving normal 
signals from the body's natural hormones, 
adding an external MC4R agonist does not 
trigger any extra weight loss.

•Historical Challenges: In the early 2000s, 
pharmaceutical companies tested several 
broad-spectrum MC4R agonists for general 
obesity but abandoned them due to a lack 
of meaningful weight loss and severe side 
effects, such as dangerous increases in 
heart rate and blood pressure.



Die anaplastische Lymphomkinase (ALK) ist ein 
körpereigenes Protein und Enzym aus der Gruppe der 
Rezeptor-Tyrosinkinasen, das eine zentrale Rolle bei der 
Entstehung und gezielten Behandlung bestimmter 
Krebserkrankungen spielt. Während das 
zugrundeliegende ALK-Gen bei gesunden Erwachsenen 
fast vollständig abgeschaltet ist, führt eine genetische 
Veränderung (Mutation oder Fusion) in Krebszellen dazu, 
dass das Enzym dauerhaft aktiv bleibt und 
unkontrolliertes Tumorwachstum antreibt.

Normalzustand: In der Embryonalentwicklung steuert ALK das 
Wachstum und die Entwicklung von Nervenzellen. Nach der 
Geburt verliert es seine aktive Funktion weitgehend. 
Die Krebs-Fusion: Durch einen Fehler in der DNA bricht das 
ALK-Gen auf und verschmilzt mit einem Nachbargergen (häufig 
dem EML4-Gen).
Dauer-Signal: Diese Fusion erschafft ein verändertes Protein, 
das wie ein defekter Lichtschalter dauerhaft auf „An“ steht. Es 
sendet ununterbrochen Signale zur Zellteilung an die Zelle, 
wodurch ein Tumor entsteht.



Anaplastic lymphoma kinase (ALK) inhibitors 
have emerged as promising agents for patients 
with resectable ALK-positive non–small-cell lung 
cancer (NSCLC). Whether ensartinib, a second-
generation ALK inhibitor, is safe and effective in 
such patients is unknown. In this phase 3, 
double-blind, randomized trial involving patients 
with completely resected, ALK-positive stage IB 
to IIIB NSCLC after adjuvant chemotherapy, we 
randomly assigned patients in a 1:1 ratio to 
receive ensartinib at a dose of 225 mg once daily 
or placebo for 24 months. The primary end point 
was disease-free survival in patients with stage II 
to IIIB NSCLC. The key secondary end point was 
disease-free survival in the overall patient 
population.



Approximately 30% of patients with non–small-cell lung cancer (NSCLC) are 
eligible for potentially curative resection. Nevertheless, even after surgical 
resection, patients remain at risk for postoperative recurrence and death. 
Adjuvant chemotherapy is recommended for patients with completely resected 
pathological stage IB NSCLC with high-risk features (node-positive, or node-
negative with a primary tumor size of ≥4 cm) and for patients with stage II to IIIB 
tumors. In contrast, adjuvant radiotherapy is no longer routinely recommended 
for patients with postoperative N2 disease.
ALK rearrangement occurs in 5% of patients with NSCLC and is more common 
among younger patients and those who never smoked. Patients with advanced 
ALK-positive NSCLC are at high risk for development of central nervous system 
(CNS) metastases. Despite the recent approval of immunotherapy for the 
treatment of resectable NSCLC, clinical evidence that immunotherapy is beneficial 
in NSCLC with oncogenic driver alterations is limited.
Ensartinib is an oral, potent ALK inhibitor that has been shown to have robust 
efficacy and a favorable safety profile in patients with advanced or metastatic 
NSCLC.



Patients
Eligible patients were 18 years of age or older, had an Eastern Cooperative 
Oncology Group performance-status score of 0 or 1 (range, 0 to 5, with higher 
scores indicating greater disability), and had histologically confirmed, completely 
resected stage IB, II, IIIA, or IIIB NSCLC. Eligible patients were randomly assigned 
in a 1:1 ratio to receive oral ensartinib at a dose of 225 mg once daily or placebo 
after complete surgical resection (lobectomy, segmentectomy, bilobectomy, or 
pneumonectomy) and any planned adjuvant chemotherapy. 
End Points and Assessments
The primary end point was investigator-assessed disease-free survival, defined as 
the time from randomization to disease recurrence or death from any cause, in 
patients with stage II to IIIB disease. The key secondary end point was disease-
free survival in the overall patient population with stage IB to IIIB disease. 









Summary
In the acute phase of critical illness, adults have severe catabolism, inflammation, 
muscle loss, and gut dysfunction, all of which shape nutritional requirements. Early 
enteral nutrition supports gut integrity and microbiome health, but trials have 
shown that early short-term parenteral nutrition is a safe alternative when enteral 
feeding is not possible. Large trials have shown that early full-dose energy delivery 
offers no benefit over restrictive dosing and may increase gastrointestinal and 
metabolic complications, findings that support a restrictive nutrition strategy, 
especially in patients who have circulatory shock or are at risk for refeeding 
syndrome. Similarly, large trials have shown no advantage of high-dose over 
standard-dose protein and suggest harm in patients with acute kidney injury. 
Because adverse events are common with enteral nutrition, safe nutrition delivery 
requires gradual advancement, strategies for prevention of refeeding syndrome, 
glycemic control, and avoidance of routine gastric residual volume monitoring. 
Patient heterogeneity underscores the need for precise, biomarker-guided, phase-
specific nutrition to preserve lean muscle mass and improve recovery.









Major Contemporary Nutrition 
Trials involving Critically Ill Adults.

Feeding Strategies in Critically Ill Adults.



Conclusions
Nutrition therapy remains a cornerstone of supportive care for critically ill adults, 
particularly during the acute phase, when patients are unable to meet their nutritional 
needs through volitional intake. To support gut function, early enteral nutrition is 
recommended over early parenteral nutrition, but contemporary randomized, 
controlled trials suggest that early short-term parenteral nutrition is a safe option for 
critically ill adults who have contraindications to early enteral nutrition. Contemporary 
randomized, controlled trials suggest that early full-dose nutrition during the acute 
phase of critical illness increases the risk of adverse events and metabolic 
complications from enteral feeding, findings that support a cautious, restrictive 
approach to energy and protein delivery. Integration of precision nutrition — guided by 
biomarkers, monitoring of physiological signs, and multidisciplinary expertise — holds 
promise for improving outcomes and minimizing harm across the continuum of critical 
illness.





Fifteen months before the current presentation, the patient underwent transplantation of 
both lungs, with wedge resections of the right middle lobe and left upper lobe. Four 
months before transplantation, an interferon-γ release assay for the detection of previous 
exposure to Mycobacterium tuberculosis was negative. Donor and recipient serologic 
testing was performed; the donor was positive for cytomegalovirus (CMV) IgG and 
Epstein–Barr virus (EBV) IgG, and the recipient was negative for CMV IgG and positive for 
EBV IgG. At the time of lung procurement, a single granuloma in the left lower lobe was 
noted incidentally on chest imaging in the donor. In the recipient, histologic examination 
of the explanted lung tissue showed severe bullous emphysema, reactive lymph nodes, 
focal necrotizing granulomatous inflammation, and yeast forms. After transplantation, 
infection prophylaxis with trimethoprim–sulfamethoxazole, ganciclovir, and isavuconazole 
was started.



Two months later, and 1 month before the current presentation, the patient presented to 
an emergency department affiliated with this hospital because of 5 days of fever with a 
temperature of up to 37.8°C, fatigue, chills, chest tightness, and dyspnea with mild 
activity; the oxygen saturation measured at home ranged from 90 to 92% while the 
patient was breathing ambient air at rest and decreased to 85% with ambulation. In the 
emergency department, the oral temperature was 37.1°C, the heart rate 111 beats per 
minute, the respiratory rate 22 breaths per minute, and the oxygen saturation 95% while 
the patient was breathing ambient air. Blood electrolyte levels were normal; other 
laboratory test results are shown. Nucleic acid testing for SARS-CoV-2, influenza virus 
types A and B, and respiratory syncytial virus was negative. An electrocardiogram and a 
chest radiograph were reportedly normal.





CT of the chest, performed with the administration of intravenous contrast material, 
showed a nodule in the right lower lobe that measured 1 cm in diameter, multiple new 
nodules in the middle and lower lobes that measured 2 to 3 mm in diameter, and an 
increase in mediastinal lymphadenopathy from 1 month earlier.
Four days later, the patient returned to the outpatient clinic to undergo bronchoscopy 
with transbronchial biopsy. Additional results of tests performed during the previous visit 
had become available: coccidioides antibody testing was negative, and the serum level of 
donor-derived cell-free DNA was 0.57%, near the patient’s baseline level. Before the 
procedure, the oxygen saturation ranged from 87 to 90% while the patient was breathing 
ambient air at rest. Bronchoalveolar-lavage (BAL) fluid was colorless, with 5 neutrophils 
per microliter. Gram’s staining of BAL fluid revealed rare neutrophils and no organisms; a 
sample was sent for culture. Preliminary histologic examination showed patchy, mixed 
histiocytic and chronic inflammatory infiltrates within alveolar walls.
Diagnostic test results were received, and management decisions were made.



Allograft Rejection
Acute cellular rejection, which can cause fever, malaise, cough, shortness of breath, and allograft 
dysfunction, most commonly occurs in the first year after transplantation. 
Chemical Pneumonitis Due to Aspiration
This patient has risk factors for aspiration, including a hiatal hernia and gastroesophageal reflux disease.
Bacterial Infection
This patient’s subacute illness and imaging findings, including a nodular infiltrate, are not suggestive of a 
typical acute bacterial infection such as community-acquired pneumonia. 
Cytomegalovirus Infection
Lung-transplant recipients are susceptible to respiratory viral infections at any time after transplantation. 
However, nucleic acid testing for common respiratory viruses is a moderately sensitive diagnostic strategy 
and was negative in this patient. 
Epstein–Barr Virus Infection
EBV-associated post-transplantation lymphoproliferative disorder (PTLD) is most likely to occur when an 
organ from a donor with previous EBV exposure (positive for EBV IgG) is donated to a recipient without 
previous EBV exposure (negative for EBV IgG). 
Mycobacterial Infection
Although M. tuberculosis infection is not more common in lung-transplant recipients than in the general 
population, reactivation of latent M. tuberculosis infection is more common in patients with 
immunosuppression. 



Fungal Infection
Fungal infections are an important consideration in this patient. Previous SARS-CoV-2 infection 
may have conferred a predisposition to superinfections or reactivation of latent infections.
Aspergillosis
Infection with aspergillus species is the most common type of fungal infection in lung-
transplant recipients. 
Cryptococcal Infection
Cryptococcus is an opportunistic fungus that can infect the lungs, brain, and other organs. 
Pneumocystis jirovecii Infection
Lung-transplant recipients are susceptible to P. jirovecii infection at any point after 
transplantation, although the risk decreases over time. This patient was receiving atovaquone 
prophylaxis.
Endemic Fungal Infection
Histoplasmosis is most common in the Ohio River and Mississippi River Valleys, but it 
occasionally occurs in New England. This patient’s gardening activity and previous exposure to 
birds place him at risk for exposure to Histoplasma capsulatum, a dimorphic fungus commonly 
found in soil.



Diagnostic Testing
Histopathological examination of a transbronchial biopsy specimen, 
obtained in an assessment for allograft rejection, showed patchy, 
mixed histiocytic and chronic inflammatory infiltrates within the 
alveolar walls. These findings were suggestive of infection. Special 
staining for organisms, including staining for acid-fast bacilli, Grocott–
methenamine silver staining, and Brown–Hopps staining, was 
negative. However, the absence of organisms on special staining does 
not rule out infection; the sensitivity of the staining is low. Aspiration 
was also included in the differential diagnosis but was considered to 
be unlikely, given the histopathological findings. There was no 
evidence of allograft rejection. In this patient, serum and urinary 
antigen enzyme immunoassays detected histoplasma and 
blastomyces species. Complement fixation and immunodiffusion 
antibody testing for histoplasma were negative. However, a definitive 
diagnosis relies on identifying the pathogen on histopathological 
examination, cytopathological examination, or culture. 

Hematoxylin and eosin staining of a transbronchial biopsy specimen, obtained in an assessment for 
allograft rejection, is shown at various degrees of magnification (Panels A, B, and C). Patchy, mixed 
histiocytic and chronic inflammatory infiltrates are present within the alveolar walls (arrows), findings 
suggestive of infection. There is no evidence of allograft rejection.



After 21 days of incubation at 30°C, Sabouraud dextrose agar shows the growth of white, cottony mold colonies 
that are consistent with Histoplasma capsulatum (Panel A). Lactophenol cotton blue staining shows septate 
hyphae with tuberculate macroconidia that are characteristic of H. capsulatum (Panel B, arrow). Cytologic 
examination with Grocott–methenamine silver staining shows numerous small, oval, narrow-based budding yeasts 
within macrophages (Panel C, arrow).

For antifungal therapy, treatment with liposomal amphotericin B was 
started. A course of liposomal amphotericin B was to be administered for 1 
to 2 weeks, followed by prolonged oral therapy. The day after administration 
of the first dose, the patient had a temperature of 38.7°C, and after the 
second dose, he noted a marked decrease in his malaise and fatigue. The 
creatinine level increased to 2.57 mg per deciliter (227 μmol per liter), with 
the change attributable to amphotericin therapy. In a phase 2 randomized, 
controlled trial, outcomes with a single dose of liposomal amphotericin B 
were similar to those with 2 weeks of daily therapy with liposomal 
amphotericin B among persons with advanced human immunodeficiency 
virus infection and disseminated histoplasmosis. Extrapolating from these 
data and the potential consequences of further kidney injury, we elected to 
discontinue amphotericin therapy and start oral therapy. Although many 
physicians would prescribe itraconazole for this condition, posaconazole was 
chosen owing to more reliable absorption and manageable drug 
interactions. The patient’s acute kidney injury resolved.
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Staphylococcus aureus ist ein weit verbreitetes, 
kugelförmiges Bakterium, das bei etwa 20 bis 30 % 
aller gesunden Menschen völlig harmlos auf der 
Haut und den Schleimhäuten (besonders in der 
Nase) vorkommt. Wenn es jedoch über Wunden in 
den Körper gelangt oder das Immunsystem 
geschwächt ist, kann es eine Vielzahl von 
Infektionen auslösen.
Hautinfektionen: Dazu gehören kleine, schmerzhafte Pickel an den 
Haarwurzeln (Follikulitis), eitrige Bläschen (Impetigo) sowie größere 
Eiteransammlungen unter der Haut (Abszesse oder Furunkel).
Lebensmittelvergiftung: Bestimmte Stämme bilden Giftstoffe 
(Toxine) in Nahrungsmitteln, die nach dem Verzehr zu heftigem 
Erbrechen und Durchfall führen.
]Innere Infektionen: Dringt der Keim tiefer in den Körper vor, kann 
er Organe befallen und Lungenentzündungen, 
Knochenentzündungen (Osteomyelitis) oder Herzentzündungen 
auslösen.
Sepsis und Schocksyndrom: Gelangt das Bakterium in die Blutbahn, 
droht eine lebensgefährliche Blutvergiftung (Sepsis) oder ein 
Toxisches Schocksyndrom (TSS) mit Organversagen



"Penicillin-empfindlich" (PSSA) und "MSSA" sind nicht exakt dasselbe, auch wenn beide 
auf Methicillin und ähnliche Antibiotika ansprechen. Die Unterscheidung liegt im Detail 
der Resistenz:

•MSSA (Methicillin-sensibler Staphylococcus aureus): Dieser Stamm ist empfindlich 
gegenüber Methicillin (und damit auch gegen Penicilline, sofern diese nicht durch 
spezielle Enzyme der Bakterien zerstört werden).

•PSSA (Penicillin-susceptible Staphylococcus aureus): Das sind MSSA-Stämme, die 
zusätzlich auch gegen das klassische Penicillin G empfindlich sind.

Der feine Unterschied:
Die meisten Staphylokokken bilden ein Enzym (Penicillinase), das normales Penicillin 
zerstört. Sie sind daher resistent gegen Penicillin, bleiben aber oft empfindlich 
gegenüber Methicillin (das ist dann der klassische MSSA). Wenn ein Stamm jedoch 
sowohl gegen Methicillin als auch gegen Penicillin empfindlich ist, nennt man ihn PSSA. 



PSSA and MSSA 
are not the 
same.

For PSSA Benzyl-
PCN is OK



Both cefazolin and benzylpenicillin (penicillin G) are highly affordable, generic intravenous antibiotics, with cefazolin typically 
ranging from €4 to €8 per gram-equivalent and benzylpenicillin varying between €5 and €15 per vial. Looks like cefazolin is 
cheapest.







Cefazolin is cheaper and easier



Die fetoskopische endoluminale Trachealokklusion 
(FETO) ist ein spezialisierter, minimalinvasiver 
chirurgischer Eingriff, der noch während der 
Schwangerschaft am ungeborenen Kind (Fötus) 
durchgeführt wird. Das Verfahren dient der Behandlung 
einer schweren angeborenen Zwerchfellhernie 
(Congenital Diaphragmatic Hernia, CDH). Durch das 
vorübergehende Blockieren der fetalen Luftröhre wird 
das Lungenwachstum des Babys gezielt angeregt, um 
dessen Überlebenschancen nach der Geburt 
maßgeblich zu verbessern. 



Objective
One of the drawbacks of fetal endoscopic tracheal 
occlusion (FETO) for congenital diaphragmatic 
hernia is the need for a second invasive 
intervention to re-establish airway patency. The 
‘Smart-TO’ device is a new balloon for FETO that 
deflates spontaneously when placed in a strong 
magnetic field, therefore overcoming the need for 
a second procedure. The safety and efficacy of 
this device have not yet been demonstrated. The 
aim of this study was to investigate the 
reversibility, local side effects and occlusiveness of 
the Smart-TO balloon, both in a simulated in-
utero environment and in the fetal lamb model.



A magnet to avoid 
a second operation













Does HPV vacc. help?
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INTRODUCTION: In 2024, malaria resulted in more than 
250 million cases and 550,000 deaths in Africa. Rural 
areas are typically most affected, especially during rainy 
seasons that provide abundant breeding sites 
for Anopheles mosquito vectors. First detected in 
Djibouti City in 2012, the invasion of Africa by the Asian 
malaria mosquito Anopheles stephensi has the potential 
to change the spatial and temporal distribution of 
malaria in Africa, undermining decades of malaria 
control progress. An. stephensi thrives in urban 
environments, where its populations are often less 
restricted by dry seasons. Now detected across the Horn 
of Africa, Kenya, and Yemen, and with sporadic reports 
in West Africa, An. stephensi has been associated with 
surges in malaria in Djibouti and Ethiopia, and modeling 
indicates an elevated threat to 126 million city dwellers 
across Africa. Control methods targeting native 
African Anopheles vectors appear poorly suited to An. 
stephensi, owing to variant population dynamics and 
behavior, as well as widespread insecticide resistance.



RATIONALE: The origin and number of invasion events by An. stephensi into Africa and routes of 
subsequent expansion are currently unknown, with previous genetic sampling unable to 
discriminate among competing hypotheses. Additionally, resistance mechanisms in the invasive 
range do not appear to involve common and readily detected mutations in insecticide target sites. 
Genomewide data are needed to reconstruct invasion routes, population structure, demographic 
history, and introduction timing, as well as the genomic architecture of insecticide resistance.

RESULTS: Genome sequencing of 645 An. stephensi samples from the invasive range in East Africa 
and the native range in Asia and the Middle East reveals that invasive An. stephensi are most 
closely related to samples from Afghanistan and Pakistan. Three distinct invasion fronts—Sudan, 
Ethiopia-Kenya, and Yemen—predominantly derive from the same initially introduced population, 
with Djibouti the likely primary bridgehead. Sudanese and Ethiopian-Kenyan incursions show 
signs of isolation by distance, with diversity declining with distance from Port Sudan and Port of 
Djibouti respectively, which is consistent with serial founder events and stepwise spread after 
maritime introduction. Population size reconstructions show bottlenecks that are broadly 
consistent with discovery dates. Landscape genetic analysis identifies the Ethiopian Highlands as a 
major barrier to gene flow, explaining slower and more restricted spread in Ethiopia-Kenya 
compared with rapid homogeneous spread across Sudan’s flatter terrain. Selection scans and 
haplotype clustering reveal strong selection at detoxification gene families across both native and 
invasive ranges. Extensive and uniform copy-number variation (CNV) in the invasive range, as well 
as haplotype sharing, indicate that resistance was introduced from Asia.



The invasion of Africa by An. stephensi. Whole-
genome sequence analysis revealed that invasive An. 
stephensi likely originated in South Asia. The initial 
bridgehead population in Djibouti seeded incursions 
into Sudan, Yemen, and through Ethiopia across the 
Horn of Africa and into Kenya. Contrasting rates of 
spread in Sudan and Ethiopia are underlain by 
different landscape types. Insecticide resistance in 
invasive populations is conferred by CNV at 
detoxification resistance genes, introduced from 
Asia.

CONCLUSION: The An. stephensi invasion 
originated in Asia, most likely in coastal 
Pakistan or northern India through 
maritime introduction in Djibouti. This 
seeded subsequent invasions, which is 
consistent with the history of discovery. 
The open Sahel west of Sudan is a high-
risk corridor for ongoing expansion, and 
whether detections in West Africa 
represent contiguous spread is an urgent 
question. An accompanying data and 
analytical toolkit, released by the 
MalariaGEN consortium, will support real-
time genomic surveillance, monitoring, 
and intervention design across the 
invasive range.








