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Anemia

Elevated PT and PTT

Leukopenia

Thrombocytopenia

Vitamin C deficiency

Peripheral blood smear showed thrombocytopenia with 
megakaryocytes and bone marrow biopsy showed elevated 
number of megakaryocytes, and a diagnosis of immune 
thrombocytopenia was made. Primary immune 
thrombocytopenia is a diagnosis of exclusion that is made after 
other causes of thrombocytopenia and secondary immune 
thrombocytopenia are ruled out. The patient was treated with 
an 8-week tapering course of prednisolone. At 12-week follow-
up, his mucocutaneous lesions had abated and platelet count 
had normalized. 

A 76-year-old man presented to the 
dermatology clinic with a 2-day history of 
blood-filled blisters on the tongue. He 
reported no prior trauma or other 
bleeding symptoms. Physical 
examination was notable for 
hemorrhagic bullae on the tongue and 
gingiva, and purpura on the arms and 
legs. Which of the following lab 
abnormalities is most likely present? 





Nectins and Nectin-like molecules (Necl) are families of cellular 
adhesion molecules involved in Ca2+-independent cellular 
adhesion. 
So far four nectins have been identified in humans, 
namely nectin-1, nectin-2, nectin-3 and nectin-4. These four 
family members have also been found in most other well 
studied mammals. Also, five Necls have been identified, these 
are: Necl-1, Necl-2, Necl-3, Necl-4 and Necl-5.
All nectins and all Necls share the same overall structure 
defined by three extra cellular immunoglobulin domains, a 
single transmembrane helix and an intracellular domain. For all 
nectins the intracellular domain can bind a scaffold 
protein named afadin (the product of the MLLT4 gene).
Recently, it has been found that nectin-4 can be found in 
the serum of patients with lung cancer. This has led to 
speculations that this protein might be involved in some 
developing cancers and might even have a 
pharmaceutical potential.



Enfortumab vedotin
Enfortumab Vedotin ist ein gegen Nectin-4 gerichtetes Antikörper-Wirkstoff-Konjugat zur Behandlung von 
fortgeschrittenem oder metastasiertem Urothelkarzinom. Das Antikörper-Wirkstoff-Konjugat ist mit dem Anti-
Mikrotubuli-Medikament Monomethylauristatin E konjugiert. Sobald der Antikörper die Nectin-4-exprimierende Zelle 
bindet, wird das Konjugat internalisiert und das Chemotherapeutikum freigesetzt.

Anwendung
Enfortumab Vedotin ist als Monotherapie 
angezeigt zur Behandlung von erwachsenen 
Patienten mit lokal fortgeschrittenem oder 
metastasiertem Urothelkarzinom, die zuvor 
eine platinhaltige Chemotherapie und 
einen PD-1- oder PD-L1-Inhibitor erhalten 
haben.

Wirkmechanismus
Enfortumab Vedotin (EV) besteht aus einem vollständig humanen monoklonalen Antikörper, der gegen Nectin-4 gerichtet ist, 
welches bei einer Reihe von Krebsarten überexprimiert ist (v.a. bei Urothelkarzinom, Colitis ulcerosa und Brustkrebs).
Der EV-Antikörper bindet mit hoher Affinität und Spezifität an Nectin-4-exprimierende Zellen, wodurch eine Kreuzreaktivität 
mit anderen Nectin-exprimierenden Zellen verhindert wird. Sobald gebundenes EV internalisiert wurde, führt dies zur 
intrazellulären Freisetzung des Mikrotubuli-störenden Wirkstoffs Monomethylauristatin E (MMAE), was schließlich zur 
Apoptose der Tumorzelle führt.

https://www.gelbe-liste.de/krankheiten/colitis-ulcerosa
https://www.gelbe-liste.de/krankheiten/mammakarzinom-brustkrebs


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

Wirkmechanismus
Pembrolizumab ist ein humanisierter monoklonaler Antikörper, der an den PD-1 (Programmed cell death) Rezeptor 
bindet und damit die Interaktion mit seinen Liganden PD-L1 (programmed cell death ligand) und PD-L2 verhindert.
Der PD-1-Rezeptor ist ein negativer Regulator der T-Zell-Aktivität, der an der Kontrolle der T-Zell-Immunreaktion 
beteiligt ist. Der Rezeptor wird hauptsächlich auf der Oberfläche aktivierter T-Zellen exprimiert . Binden an ihn die 
Liganden PD-L1 und PD-L2, wird die zytotoxische T-Zell-Immunantwort gehemmt und so überschießende 
Immunreaktionen verhindert. Diesen negativen Rückkopplungsmechanismus missbrauchen allerdings Tumorzellen, 
indem sie ebenfalls die beiden Liganden exprimieren. In der Folge wird das Immunsystem ausgebremst und daran 
gehindert, die Krebszellen zu attackieren.
Durch die Hemmung der Bindung des PD-1-Rezeptors an seine Liganden PD-L1 und PD-L2 verstärkt Pembrolizumab 
so die T-Zell-Reaktion einschließlich der Immunreaktion gegen den Tumor.
Pembrolizumab wird auch als Checkpoint-Inhibitor bezeichnet, da das Immuntherapeutikum das körpereigene 
Immunsystem wieder in die Lage versetzt, selbst verstärkt gegen den Krebs zu kämpfen, indem es wichtige 
Schaltstellen, sogenannte Checkpoints, blockiert.



No treatment has surpassed platinum-based 
chemotherapy in improving overall survival in patients 
with previously untreated locally advanced or metastatic 
urothelial carcinoma. We conducted a phase 3, global, 
open-label, randomized trial to compare the efficacy and 
safety of enfortumab vedotin and pembrolizumab with 
the efficacy and safety of platinum-based chemotherapy 
in patients with previously untreated locally advanced or 
metastatic urothelial carcinoma. Patients were randomly 
assigned in a 1:1 ratio to receive 3-week cycles of 
enfortumab vedotin (at a dose of 1.25 mg per kilogram of 
body weight intravenously on days 1 and 8) and 
pembrolizumab (at a dose of 200 mg intravenously on day 
1) (enfortumab vedotin–pembrolizumab group) or 
gemcitabine and either cisplatin or carboplatin 
(determined on the basis of eligibility to receive cisplatin) 
(chemotherapy group). The primary end points were 
progression-free survival as assessed by blinded 
independent central review and overall survival.



Methods
Patients
Eligible adult patients had radiologically documented, histologically confirmed, unresectable locally advanced or 
metastatic urothelial carcinoma (including differentiation in squamous cells or in multiple cell types); there was no 
preselection for biomarkers, including nectin-4 and programmed death ligand 1 (PD-L1) expression.
Trial Design and Treatment
Enrolled patients were randomly assigned in a 1:1 ratio to receive enfortumab vedotin and pembrolizumab 
(enfortumab vedotin–pembrolizumab group) or chemotherapy (gemcitabine and either cisplatin or carboplatin; 
chemotherapy group). Patients assigned to the enfortumab vedotin–pembrolizumab group received enfortumab 
vedotin as an intravenous infusion (at a dose of 1.25 mg per kilogram of body weight with a maximum of 125 mg per 
dose) on days 1 and 8 and pembrolizumab as an intravenous infusion (at a dose of 200 mg) after the enfortumab 
vedotin infusion on day 1 of each 3-week cycle.
 End Points
The trial had two primary end points: progression-free survival, which was defined as the time from randomization 
to the first occurrence of disease progression (as assessed by blinded independent central review according to the 
Response Evaluation Criteria in Solid Tumors [RECIST], version 1.1) or death from any cause (whichever occurred 
first), and overall survival. 





Analysis of Overall Survival in Overall 
Population and in Prespecified Subgroups. 

Panel A shows Kaplan–Meier estimates of 
overall survival according to treatment 
group in the intention-to-treat population. 
The dashed lines indicate overall survival at 
12 and 18 months. 

Panel B shows a forest plot of the analyses 
of overall survival in all prespecified 
subgroups. Because the results of the 
interim analysis of overall survival were 
significant, the interim analysis was 
considered to be the final analysis.



Overall Response and Duration of Response.



Treatment-Related Adverse Events.







Omalizumab ist ein monoklonaler Antikörper, der gegen Immunglobulin E (IgE) gerichtet ist und zur Behandlung 
von Asthma, schwerer chronischer Rhinosinusitis mit Nasenpolypen und chronischer Urtikaria angewendet wird.

Wirkung
Omalizumab hemmt die Bindung von IgE an den hochaffinen 
IgE-Rezeptor (FcεRI) auf der Oberfläche von Mastzellen und 
Basophilen. Die Verringerung des oberflächengebundenen IgE 
auf FcεRI-tragenden Zellen begrenzt das Ausmaß der 
Freisetzung von Mediatoren der typischen allergischen 
Reaktion. Die Behandlung mit Omalizumab reduziert auch die 
Anzahl der FcεRI-Rezeptoren auf Basophilen bei Atopikern.

Omalizumab bindet an freies IgE mit einer höheren Affinität als 
IgE selbst an hochaffine FcεRI-Rezeptoren bindet, die auf 
Basophilen gefunden werden. Daher verringert es die 
Verfügbarkeit von freiem IgE für die Bindung.



Food allergies are common and are associated with substantial 
morbidity; the only approved treatment is oral immunotherapy 
for peanut allergy. In this trial, we assessed whether omalizumab, 
a monoclonal anti-IgE antibody, would be effective and safe as 
monotherapy in patients with multiple food allergies. Persons 1 to 
55 years of age who were allergic to peanuts and at least two 
other trial-specified foods (cashew, milk, egg, walnut, wheat, and 
hazelnut) were screened. Inclusion required a reaction to a food 
challenge of 100 mg or less of peanut protein and 300 mg or less 
of the two other foods. Participants were randomly assigned, in a 
2:1 ratio, to receive omalizumab or placebo administered 
subcutaneously (with the dose based on weight and IgE levels) 
every 2 to 4 weeks for 16 to 20 weeks, after which the challenges 
were repeated. The primary end point was ingestion of peanut 
protein in a single dose of 600 mg or more without dose-limiting 
symptoms. The three key secondary end points were the 
consumption of cashew, of milk, and of egg in single doses of at 
least 1000 mg each without dose-limiting symptoms. The first 60 
participants (59 of whom were children or adolescents) who 
completed this first stage were enrolled in a 24-week open-label 
extension.



Methods
Trial Design and Oversight
OUtMATCH is a double-blind, randomized, placebo-controlled trial that is being conducted at 10 centers in the United 
States. The trial methods have been published, and the protocol and statistical analysis plan are available with the full 
text of this article at NEJM.org. The trial includes three stages, but only the first stage, a direct comparison of 
omalizumab with placebo, has been completed and is reported here. The second stage will compare longer-term (52 
weeks) treatment with omalizumab with oral immunotherapy for multiple food allergies, and the third stage will 
assess the introduction of allergenic foods into the diet for ongoing consumption (minimum, 52 weeks) at home after 
discontinuation of treatment with omalizumab or oral immunotherapy.
Trial Participants
Persons 1 to 55 years of age with a history of allergy to peanut and at least two other foods in the protocol-specified 
list (cashew, milk, egg, walnut, wheat, and hazelnut) were screened. If the results of skin-prick and laboratory testing 
confirmed the food allergies, double-blind, placebo-controlled oral food challenges followed. Each food challenge was 
given in gradually increasing doses administered at 15-to-30-minute intervals. Eligibility required dose-limiting 
symptoms, as defined by the Consortium for Food Allergy Research grading scale for acute allergic reactions, after a 
single dose of 100 mg or less of peanut protein (cumulative amount ingested, 144 mg) and 300 mg or less of the other 
allergens in the list (cumulative, 444 mg).
End Points
The primary end point was consumption of a single dose of at least 600 mg of peanut protein without dose-limiting 
symptoms at the completion of the first stage of the trial.

https://www.nejm.org/doi/suppl/10.1056/NEJMoa2312382/suppl_file/nejmoa2312382_protocol.pdf


Successful Consumption of Prespecified 
Threshold Dose at Week 16.



Successful Consumption of Prespecified Threshold Dose at Week 16. 
Shown are the percentages of participants in the two groups who consumed the prespecified threshold doses without 
dose-limiting symptoms during food challenges at the end of the first stage of the trial; these food challenges were 
started at week 16 and were conducted during separate visits spanning up to a 4-week period. The prespecified 
threshold dose of peanut protein was a single dose of at least 600 mg; for cashew, egg, milk, walnut, hazelnut, and 
wheat protein, the prespecified threshold was a single dose of at least 1000 mg. The 95% confidence intervals for the 
differences were calculated with the use of exact unconditional confidence limits. The P values for the primary and key 
secondary end points are unadjusted, two-sided values derived from Fisher’s exact test.



Successful Consumption of Prespecified 
Secondary End-Point Doses at Week 16. 

Shown are the percentages of participants in 
the two groups who consumed the 
prespecified threshold doses and the 
cumulative doses without dose-limiting 
symptoms. The 95% confidence intervals for 
each group were calculated with the use of 
exact confidence limits, which are based on a 
score statistic. The food challenges at the end 
of the first stage of the trial were started at 
week 16 and were conducted during separate 
visits spanning up to a 4-week period.



Successful Consumption of Multiple Foods at Prespecified Secondary End-Point Doses at Week 16. 
Shown are the percentages of participants who consumed prespecified doses and cumulative doses of at least two 
foods and of all three foods without dose-limiting symptoms. The 95% confidence intervals for each group were 
calculated with the use of exact confidence limits, which are based on a score statistic. The food challenges at the end of 
the first stage of the trial were started at week 16 and were conducted during separate visits spanning up to a 4-week 
period.







Background
Microplastics and nanoplastics (MNPs) are emerging as a potential risk factor for cardiovascular 
disease in preclinical studies. Direct evidence that this risk extends to humans is lacking.
Methods
We conducted a prospective, multicenter, observational study involving patients who were 
undergoing carotid endarterectomy for asymptomatic carotid artery disease. The excised 
carotid plaque specimens were analyzed for the presence of MNPs with the use of pyrolysis–
gas chromatography–mass spectrometry, stable isotope analysis, and electron microscopy. 
Inflammatory biomarkers were assessed with enzyme-linked immunosorbent assay and 
immunohistochemical assay. The primary end point was a composite of myocardial infarction, 
stroke, or death from any cause among patients who had evidence of MNPs in plaque as 
compared with patients with plaque that showed no evidence of MNPs.
Conclusions
In this study, patients with carotid artery plaque in which MNPs were detected had a higher 
risk of a composite of myocardial infarction, stroke, or death from any cause at 34 months of 
follow-up than those in whom MNPs were not detected.



Several studies have shown that microplastics and nanoplastics (MNPs) enter the human 
body through ingestion, inhalation, and skin exposure, where they interact with tissues and 
organs. MNPs have been found in selected human tissues, such as the placenta, lungs, and 
liver, as well as in breast milk, urine, and blood. Recent studies performed in preclinical 
models have led to the suggestion of MNPs as a new risk factor for cardiovascular diseases. 
Data from in vitro studies suggest that specific MNPs promote oxidative stress, inflammation, 
and apoptosis in endothelial and other vascular cells; animal models support a role for MNPs 
in altered heart rate, cardiac-function impairment, myocardial fibrosis, and endothelial 
dysfunction. However, the clinical relevance of these findings is unknown. Evidence is lacking 
to show that MNPs infiltrate vascular lesions in humans or to support an association 
between the burden of MNPs and cardiovascular disease.
To explore whether MNPs are detectable within atherosclerotic plaque and whether the 
burden of MNPs is associated with cardiovascular disease, we assessed the presence of 
these substances in surgically excised carotid artery plaque by means of pyrolysis–gas 
chromatography–mass spectrometry, stable isotope analysis, and electronic microscopy. We 
then determined whether the presence of MNPs was associated with a composite end point 
of myocardial infarction, stroke, or death from any cause.



Methods
Study Design
We performed a prospective, multicenter, observational study in which patients were assigned to groups (one 
group with plaque in which MNPs were detected and one group with plaque in which MNPs were not detected) 
after enrollment. Patients were recruited from Hospital Cardarelli, Ospedale del Mare, and the University of 
Salerno from August 1, 2019, to July 31, 2020. Consecutive patients with asymptomatic carotid artery stenosis 
(as classified by the North American Symptomatic Carotid Endarterectomy Trial) for whom intervention was 
indicated were screened for this study. A total of 447 consecutive patients were approached to participate, and 
312 agreed to undergo screening.
Patients
Patients were eligible if they were 18 to 75 years of age, had asymptomatic extracranial high-grade (>70%) 
internal carotid artery stenosis, and were scheduled to undergo carotid endarterectomy. Exclusion criteria were 
evidence of heart failure, valvular defects, malignant neoplasms, or secondary causes of hypertension. Patients 
with complications in the postoperative period before discharge, who had incomplete data, or who were lost 
during follow-up were excluded from the analysis.
End Points
The primary end point was a composite of nonfatal myocardial infarction, nonfatal stroke, or death from any 
cause among patients with plaque containing MNPs and patients with plaque that did not contain those 
substances. Secondary end points included levels of tissue biomarkers interleukin-18, interleukin-1β, tumor 
necrosis factor α (TNF-α), interleukin-6, CD68, CD3, and collagen in patients with evidence of MNPs as compared 
with those without.
 





Median and individual levels of 
polyethylene and polyvinyl 
chloride in excised carotid artery 
plaque that contained evidence 
of these compounds are shown 
in micrograms per milligram of 
atherosclerotic plaque (Panel B).



Proportion of individuals with MNPs among different centers of recruitment (A) and areas of living (B).
Histograms



Lower magnification of the 
trasmission electron microscopy 
(TEM) image of the atheroma 
showing living cells with vacuoles
dispersed in the plaque.



Electron Microscopy Analysis of 
Atheromatous Plaque. 
Panel A shows transmission electron 
microscopy images of particles of high 
internal electron transparency 
contoured by a very thin electron 
opaque line. These particles do not 
resemble usual organic material owing 
to their particularly irregular shape. 
These particles (arrows) were detected 
inside living macrophages and outside in 
the amorphous material of the plaque 
(arrows). Panel B shows images of the 
same specimen obtained with scanning 
electron microscopy using back-
scattered electrons, which showed 
macrophages dispersed in the 
amorphous plaque material (arrows) 
and small particles of low-reflecting 
material contoured by a thin line of 
high-reflecting material identified in the 
plaque (red boxes).



Inflammatory Markers in Plaque Samples. 
Panels A through D show the abundance of 
interleukin-18, interleukin-1β, tumor necrosis factor α 
(TNF-α), and interleukin-6, respectively, assessed by 
means of enzyme-linked immunosorbent assay. Panels 
E, F, and G show the abundance of collagen, CD3, and 
CD68, respectively, measured by 
immunohistochemical assay in the group of patients 
with evidence of MNPs within the plaque and the 
group with no evidence of MNPs. Medians and 
individual values are shown.



Associations between the Presence of MNPs and Cardiovascular Events. 
Shown is the cumulative incidence curve of the composite outcome — nonfatal stroke, nonfatal myocardial infarction, 
or death from any cause. The results were estimated with the use of Cox regression analysis with adjustment for age, 
sex, body-mass index, total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, 
triglycerides, creatinine, diabetes, hypertension, and previous cardiovascular events in the group of patients with 
evidence of MNPs in plaque and the group of patients with no evidence of MNPs in plaque. The inset shows the same 
data on an expanded y axis.



Discussion
Among patients with asymptomatic high-grade (>70%) carotid artery stenosis who were undergoing carotid 
endarterectomy, those with evidence of MNPs within the carotid plaque had a greater incidence of a 
composite of myocardial infarction, stroke, or death from any cause than patients who did not have 
evidence of MNPs within the atheroma. Observational data from occupational-exposure studies suggest an 
increased risk of cardiovascular disease among persons who are exposed to plastics-related pollution, 
including polyvinyl chloride, than that seen in the general population. Mechanistic data from preclinical 
models has proposed both direct translocation of MNPs into the circulation and indirect mechanisms as 
possible underpinnings of the cardiovascular toxic effects observed with MNPs, as has been noted with 
other nanoparticles such as inhaled gold nanoparticles of similar size to MNPs. A range of studies in mice 
and rats showed a wide distribution of MNPs after both inhalation and ingestion, with consistent 
accumulations in highly vascularized organs and the heart. Particle size influences the ability of MNPs to 
reach multiple tissues. According to a World Health Organization statement, MNPs larger than 150 μm or 10 
μm in diameter, respectively, are not absorbed into blood and do not penetrate blood vessels. Our findings 
suggest that nanoplastics, rather than microplastics, might accumulate in sites of atherosclerosis. Indeed, 
the large majority of particles detected in the current study were also below the 200-nm threshold 
suggested for gut and other barriers and were visible in the extracellular space as scattered debris, which 
aligns with the notion that the absorption and distribution of MNPs increase as particle size decreases. Data 
from studies in humans have shown that MNPs of up to 30 μm in size have been detected in liver samples, 
up to 10 μm in placenta samples, up to 88 μm in lung samples, up to 12 to 15 μm in breast milk and urine, 
and more than 700 nm in whole blood.





Benralizumab ist ein humanisierter monoklonaler Antikörper 
zur Behandlung von schwerem eosinophilem Asthma.

Wirkmechanismus
Benralizumab ist ein anti-eosinophiler, humanisierter, afucosylierter, monoklonaler Immunglobulin G1 
(IgG1)-Antikörper, der hochaffin und spezifisch an die Alpha-Untereinheit des menschlichen Interleukin-
5-Rezeptors (IL-5Rα) bindet. IL-5R wird spezifisch auf der Oberfläche von Eosinophilen und Basophilen 
exprimiert. Durch das Fehlen von Fucose im Fc-Bereich von Benralizumab hat der Arzneistoff eine hohe 
Affinität zu FcyRIII-Rezeptoren auf Immuneffektorzellen. Dazu gehören die natürlichen Killerzellen (NK-
Zellen). Eine dadurch verstärkte antikörperabhängige zellvermittelte Zytotoxizität (ADCC) führt zur 
Apoptose von Eosinophilen und Basophilen und folglich zu einer Reduktion der eosinophilen 
Entzündung.



Mepolizumab
Mepolizumab ist ein humanisierter monoklonaler Antikörper, 
der mit hoher Affinität und Spezifität an humanes Interleukin 5 
(IL-5) bindet.

Wirkmechanismus
Mepolizumab bindet spezifisch an das Zytokin Interleukin-5 (IL-5) und neutralisiert dieses. Infolgedessen wird die 
Interaktion zwischen IL-5 und dem IL-5-Rezeptor (IL-5Rα) unterbunden, die für die Differenzierung, Reifung, Rekrutierung 
und Aktivierung von humanen Eosinophilen elementar ist. Dadurch wird die Überlebensrate und Aktivität von 
Eosinophilen reduziert.
In der Pathogenese von eosinophilem Asthma spielen Th2-Zellen eine Schlüsselrolle. Diese differenzieren sich aus naiven 
T-Helferzellen unter IL-4-Einfluss und produzieren neben IL-5 unter anderem auch die Zytokine IL-4 und IL-13.
Während die Zytokine IL-4 und IL-13 in B-Zellen die Bildung von IgE-Antikörpern stimulieren, vermittelt IL-5 die 
Differenzierung, Reifung, Rekrutierung und Aktivierung von humanen Eosinophilen. Aus diesem Grund stellt die IL-5/IL-
5R-Interaktion ein vielversprechendes Target bei eosinophilem Asthma dar.



Eosinophilic granulomatosis with polyangiitis 
(EGPA) is a vasculitis characterized by eosinophilic 
inflammation. Benralizumab, a monoclonal 
antibody against the interleukin-5α receptor 
expressed on eosinophils, may be an option for 
treating EGPA. We conducted a multicenter, 
double-blind, phase 3, randomized, active-
controlled noninferiority trial to evaluate the 
efficacy and safety of benralizumab as compared 
with mepolizumab. Adults with relapsing or 
refractory EGPA who were receiving standard care 
were randomly assigned in a 1:1 ratio to receive 
benralizumab (30 mg) or mepolizumab (300 mg) 
subcutaneously every 4 weeks for 52 weeks. The 
primary end point was remission at weeks 36 and 
48 (prespecified noninferiority margin, –25 
percentage points). Secondary end points 
included the accrued duration of remission, time 
to first relapse, oral glucocorticoid use, eosinophil 
count, and safety.



Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare inflammatory 
disorder characterized by asthma, necrotizing vasculitis, extravascular 
granulomas, and blood and tissue eosinophilia. Oral glucocorticoids and 
immunosuppressive drugs have long been the cornerstone of treatment for 
EGPA, despite burdensome side effects. Although not formally approved for 
EGPA, treatment with either cyclophosphamide or rituximab has been 
recommended to induce remission in severe cases, and azathioprine, 
methotrexate, and mycophenolate mofetil help to maintain remission. 
However, although prolonged treatment with oral glucocorticoids reduces the 
risk of relapse, it is associated with progressive toxic effects. Relapse is also 
common during oral glucocorticoid tapering, and patients are often unable to 
fully discontinue treatment.
Benralizumab is a humanized, afucosylated monoclonal antibody with high 
affinity and specificity for the human interleukin-5 receptor α subunit 
(interleukin-5Rα) expressed on eosinophil, and is approved for the treatment 
of severe eosinophilic asthma.



Methods
Trial Design
We conducted the MANDARA trial, a double-blind, 52-week, phase 3, randomized, active-controlled, 
noninferiority head-to-head trial with an open-label extension of at least 1 year in duration, at 50 sites 
across nine countries. Eligible patients were randomly assigned in a 1:1 ratio to receive benralizumab (30 
mg in one injection) or mepolizumab (300 mg in three injections of 100 mg each) administered 
subcutaneously every 4 weeks for 52 weeks.
Participants and Eligibility Criteria
Adults (≥18 years of age) were eligible to participate if they had an EGPA diagnosis based on medical 
history or the presence of asthma and blood eosinophilia (eosinophil count of >1.0×109 per liter, >10%, or 
both) plus at least two additional features of EGPA and a history of relapsing or refractory disease despite 
therapy with oral glucocorticoids at a dose of 7.5 to 50.0 mg of prednisolone per day or equivalent (a 
stable dose for ≥4 weeks before baseline), with or without stable immunosuppressive therapy. 
End Points
The primary end point was remission (defined as a BVAS of 0 and an oral glucocorticoid dose of ≤4 mg per 
day) at weeks 36 and 48. European League against Rheumatism (EULAR)–defined remission (BVAS of 0 and 
oral glucocorticoid dose of ≤7.5 mg per day) was examined in a supportive analysis, and an indirect, per-
protocol comparison with a historic placebo group from the previous trial of mepolizumab in EGPA was 
also performed.





Time to First 
Relapse.

Primary and Secondary Outcomes.



Adverse events were reported in 90% of the 
patients who received benralizumab and 96% of 
those who received mepolizumab. The most 
often reported adverse events were coronavirus 
disease 2019 (Covid-19) (in 21% of the patients 
in the benralizumab group and 27% of those in 
the mepolizumab group), headache (17% and 
16%), and arthralgia (17% and 11%).







Pollution, including air pollution, water pollution, pollution from lead and other 
chemicals, and toxic occupational exposures, is the leading cause of premature death 
globally, with more than 90% of pollution-related deaths occurring in low- and middle-
income countries. Chemical pollution is estimated to be responsible for at least 1.8 
million deaths each year. This number is probably an underestimate, since less than 5% 
of approximately 350,000 chemicals registered for use globally have been adequately 
studied; most countries do not require testing for chemical health harms or disclosure of 
use.
Chemical pollution is driven by the extraction, production, and use of fossil fuels (coal, 
oil, and gas), and fossil fuels are also the primary driver of climate change. Many fossil 
fuel–derived chemicals (petrochemicals) interfere with the function of the endocrine 
system. These endocrine-disrupting chemicals (EDCs) are present in many industrial and 
everyday products (e.g., plastics, building materials, children’s toys, fabrics and dyes, 
detergents, cosmetics, and pesticides). Exposures have been linked to multiple adverse 
human health conditions, including cancer, neurodevelopmental harm, and infertility.



Trends in Global Fossil-Fuel 
Consumption and Primary Plastic 
Production. 

Panel A shows global fossil-fuel 
consumption from 1800 to 2022. 
Panel B shows historical and 
projected global primary plastic 
production. The shaded area 
indicates the period known as the 
“shale revolution” in the United 
States (2000 through 2010). Data are 
from Geyer, the Energy Institute, 
and Smil.





Adverse Effects of Chemical Exposures on Health Outcomes. 
Chemical exposures from the plastics life cycle (from fossil-fuel extraction and processing to product manufacturing, 
distribution, and disposal) interact with social vulnerabilities and biologic susceptibilities, resulting in adverse health 
outcomes. These lists are not exhaustive.



Examples of Fossil Fuel–Derived 
Chemicals with Known, Likely, or 
Suspected Endocrine Effects.



Examples of Recommendations for 
Reducing Exposure to Toxic Chemicals.



Conclusions
There is an urgent need for the clinical community to address the 
growing burden of exposure to EDCs, largely derived from 
petrochemicals, in order to prevent a broad range of associated 
health harms. With projected increases in fossil-fuel production in 
the United States and globally, despite the recommendations of 
the United Nations Intergovernmental Panel on Climate Change 
and other groups to rapidly reduce production, the problem will 
continue to grow. In addition to counseling their patients, 
clinicians can be critical advocates for policy changes to both 
decarbonize and detoxify the economy in order to address the 
combined health threats of petrochemical-derived EDCs and 
climate change.





A 20-year-old Guatemalan woman who had immigrated to Maryland 6 years earlier presented to 
an urgent care facility with a 6-month history of progressive joint pain and malaise. The patient 
described symmetric joint pain and swelling affecting the small joints of the hands, wrists, and 
ankles. She reported 1 hour of morning stiffness accompanied by notable hair thinning, night 
sweats, and unintentional weight loss. Eating and dressing were compromised by impaired 
dexterity. She noted no recent interaction with children. She had last traveled to Guatemala 5 
years previously. Given limited English proficiency, a qualified language interpreter was used. The 
white-cell count was 4750 per microliter, hemoglobin level 12.6 g per deciliter, and platelet count 
273,000 per microliter. The serum creatinine level was 0.4 mg per deciliter (35 μmol per liter). 
Urinalysis did not show blood or protein. The thyrotropin level was 5.32 IU per milliliter (normal 
range, 0.30 to 4.00). A test for antinuclear antibodies was positive (1:80 titer); a test for 
rheumatoid factor was negative. At the urgent care facility, hydroxychloroquine and levothyroxine 
were prescribed, and the patient was referred to a rheumatology clinic for further evaluation and 
care management. The patient lacked health insurance and had no primary care physician. With 
the onset of the coronavirus disease 2019 (Covid-19) pandemic, she found it difficult to obtain 
insurance coverage or to access care, and she ran out of the 2-month hydroxychloroquine supply 
that had been issued at the urgent care facility.



Ten months after initial symptom onset, she presented to the emergency department with a 30-lb (14-kg) 
unintentional weight loss (corresponding to 25% of her body weight), a diffuse hyperpigmented rash, and 
an inability to ambulate independently. She reported having had persistence of painful, swollen, and stiff 
joints since her initial urgent care evaluation, without abatement while she was taking 
hydroxychloroquine. She also noted continued fatigue and malaise, with subsequent development of 
generalized weakness. She attributed her difficulty walking to her fatigue and weakness and reported that 
it took her several minutes to walk as little as 8 ft (approximately 2.5 m). For the preceding 4 months, she 
had also been having early satiety, without abdominal pain or a change in bowel habits. In addition, she 
noted darkening of her skin over the trunk, arms, and legs and menstrual irregularity, as well as continued 
hair thinning.
On physical examination, the patient appeared chronically ill. The temperature was 38.4°C, heart rate 120 
beats per minute, blood pressure 110/70 mm Hg, and respiratory rate 16 breaths per minute. The oxygen 
saturation was 95% while she was breathing ambient air. The weight was 79 lb (36 kg) and the height 59 
in. (150 cm); the body-mass index (BMI, the weight in kilograms divided by the square of the height in 
meters) was 16.0. She had a diffuse dry, fish scale–like rash, with hyperkeratosis over hands and feet, and 
hyperpigmented plaques on her face, chest, abdomen, arms, and legs.



Photographs of the Patient. 
Shown are diffuse ichthyosis and hyperkeratosis with hyperpigmented plaques affecting the face (Panel A), 
hand dorsal surface (Panel B), and distal legs and dorsal aspect of both feet (Panel C).

“Peeling paint” or “flaky paint” dermatosis in a malnourished child or adult strongly suggests kwashiorkor. Evaluation 
for nutritional deficiencies is warranted, as is treatment of the underlying insult causing severe malnutrition — that is, 
dysphagia presumed to result from myositis associated with the patient’s SLE.



The white-cell count was 6.23 per microliter, with 73% neutrophils, 1% immature neutrophils, 15% 
lymphocytes, 7% monocytes, and 4% eosinophils; the hemoglobin level was 9 g per deciliter, mean 
corpuscular volume 94 fl, and platelet count 212,000 per microliter. The serum creatinine level was 0.3 
mg per deciliter (27 μmol per liter). The ferritin level was 767 ng per milliliter (normal range, 13 to 150), 
and the erythrocyte sediment rate was 88 mm per hour (normal range, 4 to 25). The C-reactive protein 
level was 0.4 mg per deciliter (normal value, <0.5). The aspartate aminotransferase level was 650 U per 
liter (normal range, 0 to 31), alanine aminotransferase level 426 U per liter (normal range, 0 to 31), 
alkaline phosphatase level 443 U per liter (normal range, 30 to 120), total protein level 5.2 g per deciliter 
(normal range, 6.0 to 8.2), and albumin level 0.7 g per deciliter (normal range, 3.5 to 5.3); the total 
bilirubin level was normal. The thyrotropin level was 7.92 IU per milliliter, and the free thyroxine level 
was 1.0 ng per deciliter (12.9 pmol per liter) (normal range, 0.8 to 1.8 ng per deciliter [10.3 to 23.2 pmol 
per liter]). Urinalysis was negative for leukocytes, red cells, and bacteria but showed 2+ protein. Sputum, 
urine, and blood cultures were without growth.
A test for antinuclear antibodies was positive at a titer of 1:160, a test for anti–double-stranded DNA 
(dsDNA) antibodies was positive at a titer of 1:160, and the level of anti-Smith antibodies was 21 U 
(normal value, <20). The level of C3 was 71 mg per deciliter (normal range, 82 to 167), and the C4 level 
was 18 mg per deciliter (normal range, 12 to 38); a Coombs’ test was positive, without hemolysis on a 
peripheral smear. The creatine kinase level was 58 U per liter (normal range, 32 to 182), and the aldolase 
level was 16.4 U per liter (normal value, <8.1). The urinary protein:creatinine ratio was 2.27 (normal 
value, <0.19). Tests for IgA and IgG antibodies against tissue transglutaminase were negative. 
Measurement of 24-hour stool alpha1-antitrypsin and fecal fat was normal.



Additional history taking was negative for toxin exposure or 
alcohol use. Within 6 hours after the initiation of intravenous 
fluid repletion and antibiotic therapy, tachycardia and fever 
resolved. Hepatitis A, B, and C serologic tests were nonreactive. 
Tests for CMV, EBV, and HIV viral loads were negative. Computed 
tomography of the abdomen revealed hepatomegaly measuring 
25 cm craniocaudally (upper limit of the normal range, <13 cm) 
with the appearance of diffuse fatty liver; there was no 
lymphadenopathy or splenomegaly. Edema in the abdominal 
wall and paraspinal subcutaneous tissue was noted. Blood, 
sputum, and urine cultures remained negative for bacterial 
growth at 48 hours; antimicrobial therapy was stopped.
Magnetic resonance imaging of thigh muscles identified 
proximal muscle and fascial edema in both thighs. 
Electromyography (EMG) showed fibrillations and positive sharp 
waves consistent with an inflammatory myopathy. On further 
questioning, the patient noted a 4-month history of difficulty 
with swallowing, initially limited to liquids but then also 
involving solid foods.
A videofluoroscopic swallowing study indicated impaired 
pharyngeal constriction, absent epiglottic inversion, and 
substantial pharyngeal retention of swallowed liquids, which did 
not clear with additional swallows. This retention resulted in 
laryngeal penetration and aspiration.



Renal biopsy demonstrates diffuse capillary wall thickening with orangeophilic deposits on Masson trichrome 
stain [Panels A, B]. On direct immunofluorescence, there was a diffuse fine granular capillary wall and 
mesangial staining for IgG, IgA, IgM, kappa and lambda light chains, C3 and C1q [Panel C]. There were 
numerous subepithelial and mesangial electron-dense deposits on electron microscopy [Panel D] and 
endothelial tubuloreticular inclusions [Panel D inset].



Liver Biopsy demonstrating severe large droplet macrovesicular steatosis with bands of fibrosis 
and focal nodule formation, shown at high magnification (H&E, 200X). (A) The areas of fibrosis 
are highlighted by a trichrome stain (100X). (B)



The vitamin A level was 17 μg per deciliter (normal range, 38 
to 98), 25-hydroxyvitamin D level 10 ng per milliliter (normal 
range, 30 to 100), and zinc level 16 μg per deciliter (normal 
range, 60 to 130). Levels of vitamins B12, C, E, and K and 
selenium were normal. The patient was treated with pulse-
dose glucocorticoids, mycophenolate mofetil, intravenous 
immune globulin, and intensive nutritional support, including 
intravenous vitamin repletion and caloric supplements. 
Electrolyte levels were monitored closely for potential 
refeeding syndrome. On the basis of consultation with a 
speech and language therapist, she was started on a pureed 
diet, which was advanced to regular consistency as her 
dysphagia abated with treatment. Physical and occupational 
therapy provided inpatient care and a home rehabilitation 
plan. She was discharged while receiving treatment with 
methylprednisolone, mycophenolate, hydroxychloroquine, a 
topical glucocorticoid, levothyroxine, ergocalciferol, and both 
multivitamin and nutritional supplements, with shakes 
thickened to improve safe swallowing.
At 6-month follow-up, she had regained 35 lb (16 kg), with 
normalization of her albumin level and liver indexes and 
resolution of proteinuria, dysphagia, weakness, and 
generalized ichthyosis. At 1-year follow-up, she had regained 
her independence in all activities of daily living and resumed 
working.



Commentary
This 20-year-old woman presented with inflammatory arthritis, alopecia, and proteinuria, with 
subsequent serologic and pathological findings indicative of SLE; however, this diagnosis did not 
account for all her phenotypic features. After an interruption in care in the context of the Covid-
19 pandemic, she returned to the emergency department unable to walk or swallow, with 
substantial weight loss and malnutrition. Ultimately, her profound hypoalbuminemia, 
hepatomegaly, peeling-paint dermatosis, and liver histopathological findings led to a diagnosis of 
kwashiorkor.
Kwashiorkor is a consequence of severe protein malnutrition that results in marked muscle loss, 
hepatic enlargement, and hypoalbuminemia. A hyperpigmented, ichthyotic, and peeling rash, as 
affected this patient’s face, trunk, and limbs, is a characteristic finding. Protein deficiency results 
in a reduction in plasma triglyceride and phospholipid levels, a rise in free fatty acid levels, and 
subsequent liver enlargement attributed to accumulation of triglycerides. Her liver biopsy 
revealed severe large-droplet macrovesicular steatosis compatible with kwashiorkor.
The root cause of our patient’s severe malnutrition was her inability to properly swallow. Her 
elevated aldolase levels and EMG findings supported an active myositis that was presumed to be 
caused by SLE. Myositis in SLE can lead to dysphagia, arm and leg weakness, and (less 
commonly) myocarditis. Our patient’s impaired oropharyngeal and esophageal swallowing 
mechanisms were identified at bedside by speech and language pathology evaluation and 
confirmed by a videofluoroscopic swallow study.



Digital health tools can promote disease self-management, but the association of smartphone app engagement 
and medication adherence is unclear. We assessed the relationship between objective smartphone app 
engagement and controller medication use in adults with asthma and COPD.













Intracytoplasmic sperm injection for male infertility and consequences for offspring 















Stark racial disparities in murder victimization persist, even as overall murder rate declines

















(Ermächtigung)










































