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A previously healthy 42-year-old man presented with 
a 20-day history of an expanding, asymptomatic rash 
on his trunk. The initial lesion had been a red spot on 
the patient’s left side. Ten days after that spot had 
first appeared, smaller lesions had developed 
elsewhere. The patient reported no viral prodrome. 
The skin examination — including the initial lesion 
that had appeared — is shown. What is the 
diagnosis? 

Nummular eczema

Pityriasis rosea

Secondary syphilis

Tinea corporis

Tinea versicolor

On the basis of the finding of a “herald – 
primär Fleck” patch in the patient’s midaxillary 
line on the left side, a diagnosis of pityriasis 
rosea was made. Pityriasis rosea is a self-
limiting disorder that typically affects children, 
adolescents, and young adults. The cause of 
pityriasis rosea remains unclear. It may be 
related to viral reactivation of human herpes 
virus 6 or 7. 



Die Röschenflechte ist eine nicht ansteckende Hauterkrankung, welche in den meisten Fällen 
6 bis 8 Wochen dauert, in einigen Fällen sogar bis zu einem halben Jahr. Sie tritt meistens bei 
Kindern und jüngeren Erwachsenen zwischen dem 10. und 35. Lebensjahr auf, vor allem im 
Frühjahr und Herbst.

Die Ursachen für diese Krankheit sind bisher 
unbekannt. Da sie unbedenklich ist und eher ein 
kosmetisches Problem für den Patienten 
darstellt, wurde bisher auch wenig hierzu 
geforscht. Es wurde vermutet, dass es sich um 
einen Virusinfekt handelt, der von einem 
humanen Herpesvirus, möglicherweise HHV-
6 (B) oder HHV-7, hervorgerufen wird. Belege 
gibt es für diese Hypothese keine. Die Krankheit 
tritt häufig in Kombination 
mit Allergien und Stress auf.
Zuerst bildet sich das rötliche, etwa einen 
Zentimeter große, sogenannte Primärmedaillon 
(auch Primärfleck, Plaque mère oder Herald 
Patch), am Körperstamm; es wurde aber auch 
schon an der Innenseite des Unterarmes, auf 
dem Rücken, am Unterschenkel, auf dem Bauch, 
an den Oberschenkeln oder am Haaransatz 
beobachtet.



GIP (glucose-dependent insulinotropic polypeptide) and GLP-1 (glucagon-like peptide-1) are both incretin hormones 
released by the gut after a meal to stimulate insulin secretion, but they have different origins and some differing 
actions. GIP promotes fat deposition and bone formation, while GLP-1 suppresses appetite, slows gastric emptying, and 
inhibits bone absorption. Dual GIP/GLP-1 receptor agonists, like tirzepatide, leverage the complementary effects of both 
hormones for improved glycemic control and weight loss in type 2 diabetes.

Tirzepatid wirkt als hochselektiver Agonist an Rezeptoren der Inkretine GLP-1 (Glucagon-Like Peptide 1) und GIP 
(Glucoseabhängiges Insulinotropes Peptid). Der Wirkstoff erhöht auf die gleiche Weise wie GIP und GLP-1 
glukoseabhängig die Insulinmenge, die die Bauchspeicheldrüse als Reaktion auf Nahrung freisetzt.



Maridebart cafraglutide (MariTide) is an investigational once-monthly weight-loss drug developed by Amgen that acts as 
both a GLP-1 receptor agonist and a GIP receptor antagonist. It has shown promising results in Phase 2 trials, with patients 
losing up to 20% of their body weight in one year and experiencing improvements in metabolic health markers. While it is 
generally well-tolerated, common side effects include mild gastrointestinal symptoms like nausea and vomiting.
AMG 133 (maridebart cafraglutide) is a bispecific molecule engineered by conjugating a fully human monoclonal anti-human 
GIPR antagonist antibody to two GLP-1 analogue agonist peptides using amino acid linkers.

The gastric inhibitory polypeptide receptor (GIP-R), also known 
as the glucose-dependent insulinotropic polypeptide receptor, 
is a protein that in humans is encoded by the GIPR gene.
GIP-R is a member of the class B family of G protein coupled 
receptors. GIP-R is found on beta-cells in the pancreas where it 
serves as the receptor for the hormone Gastric inhibitory 
polypeptide (GIP).

Glucose-dependent insulinotropic polypeptide receptor and 
the gastric inhibitory polypeptide receptor (GIP-R) are the same 
thing. Fortunately, the abbreviation is the same. 



Maridebart cafraglutide (known as MariTide) is a long-acting 
peptide–antibody conjugate that combines glucagon-like 
peptide-1 receptor agonism and glucose-dependent 
insulinotropic polypeptide receptor antagonism and that is 
intended for the treatment of obesity.
We conducted a phase 2, double-blind, randomized, placebo-
controlled, dose-ranging trial that included 11 groups as two 
cohorts. Participants with obesity (obesity cohort) were 
randomly assigned in a 3:3:3:2:2:2:3 ratio to receive 
maridebart cafraglutide subcutaneously at a dose of 140, 280, 
or 420 mg every 4 weeks without dose escalation; 420 mg 
every 8 weeks without dose escalation; 420 mg every 4 weeks 
with 4-week dose escalation; 420 mg every 4 weeks with 12-
week dose escalation; or placebo. Participants with obesity 
with type 2 diabetes (obesity–diabetes cohort) were randomly 
assigned in a 1:1:1:1 ratio to receive maridebart cafraglutide at 
a dose of 140, 280, or 420 mg every 4 weeks (all without dose 
escalation) or placebo. The primary end point was the percent 
change in body weight from baseline to week 52.



Once-monthly therapeutics for obesity may offer sustainable treatment for persons with this highly 
prevalent, chronic disease. Once-weekly nutrient-stimulated hormone receptor modulators, such as 
semaglutide and tirzepatide, target the neurometabolic pathophysiological pathways of obesity, resulting 
in substantial weight reduction while also addressing obesity-related complications. However, access and 
adherence remain barriers to treatment. Medication at less frequent intervals may improve adherence 
and reduce barriers, potentially facilitating improvements in long-term health outcomes.
Maridebart cafraglutide (known as MariTide or AMG133; Amgen) is a long-acting molecule that 
combines glucagon-like peptide-1 (GLP-1) receptor agonism and glucose-dependent insulinotropic 
polypeptide (GIP) receptor antagonism. 
Participants
The obesity cohort included participants with a BMI of 30 or more, or 27 or more with at least one 
obesity-related complication, and a glycated hemoglobin level of less than 6.5%. The obesity–diabetes 
cohort included participants with a BMI of 27 or more and an established diagnosis of type 2 diabetes.
Procedures
Participants in the obesity cohort were randomly assigned in a 3:3:3:2:2:2:3 ratio to receive 52 weeks of 
maridebart cafraglutide subcutaneously at a dose of 140, 280, or 420 mg every 4 weeks; or 420 mg every 
8 weeks without dose escalation; or 420 mg every 4 weeks with a 4-week dose escalation; or 420 mg 
every 4 weeks with a 12-week dose escalation; or placebo, respectively. Participants in the obesity–
diabetes cohort were randomly assigned in a 1:1:1:1 ratio to receive 52 weeks of maridebart cafraglutide 
at a dose of 140, 280, or 420 mg every 4 weeks (all without dose escalation) or placebo, respectively. 





Demographic and Clinical Characteristics of the Participants at Baseline.



Primary and Select Key Secondary End Points.



Safety and Adverse Events.









Zimislecel (VX-880) is an investigational, allogeneic, stem cell-derived islet cell therapy developed by Vertex 
Pharmaceuticals for Type 1 Diabetes. In a Phase 1/2 study, a single infusion of zimislecel restored endogenous insulin 
production, with 10 of 12 participants achieving insulin independence at one year, offering hope for a functional cure for 
T1D by addressing the underlying cause of the disease.

How it Works

•Stem Cell-Derived Islets:

•Zimislecel is a type of allogeneic cell therapy, meaning it uses cells from a donor (in this case, stem cells) to create fully 
differentiated, insulin-producing pancreatic islets.

Restores Insulin Production:

These infused cells are engrafted into the patient's body and begin to produce and release insulin in response to blood 
glucose levels.

Functional Cure Potential:

By restoring the body's ability to produce its own insulin, zimislecel aims to resolve the root cause of Type 1 Diabetes 
rather than just managing its symptoms.





Zimislecel is an allogeneic stem cell–derived islet-cell therapy. Data on the safety and efficacy of 
zimislecel in persons with type 1 diabetes are needed.
We conducted a phase 1–2 study of zimislecel in persons with type 1 diabetes. In part A, participants 
received a half dose of zimislecel (0.4×109 cells) as a single infusion into the portal vein, with an option 
for a second half dose within 2 years. In parts B and C, participants received a full dose of zimislecel 
(0.8×109 cells) as a single infusion. All the participants also received glucocorticoid-free 
immunosuppressive therapy. The primary end point in part A was safety. The primary end point in part C 
was freedom from severe hypoglycemic events during days 90 through 365, with a glycated hemoglobin 
level of less than 7% or a decrease of at least 1 percentage point from baseline in the glycated 
hemoglobin level at one or more time points between days 180 and 365. Secondary end points in part C 
included safety and insulin independence between days 180 and 365. Assessment of the primary and 
secondary end points in part C involved the participants who received the full dose of zimislecel as a 
single infusion in part B or C. Detection of serum C-peptide during a 4-hour mixed-meal tolerance test 
was used to assess engraftment and islet function. All the analyses were interim and not prespecified.
Conclusions
The results of this small, short-term study involving persons with type 1 diabetes support the hypothesis 
that zimislecel can restore physiologic islet function, warranting further clinical investigation. 



Pluripotent stem cells can be differentiated into therapeutic cells to replace damaged or destroyed 
cells during disease. Studies have shown that stem cells can be differentiated into insulin-expressing 
beta cells and glucagon-expressing alpha cells capable of reversing diabetes in preclinical models. 
Using an approach based on this discovery, we developed zimislecel (VX-880), a treatment composed 
of allogeneic stem cell–derived, fully differentiated islets. We hypothesized that administering 
zimislecel by means of procedures used in the transplantation of islets from a deceased donor would 
lead to regulated secretion of endogenous insulin, improved glycemic control, elimination of severe 
hypoglycemic events, and insulin independence in humans. We report interim data from a phase 1–2 
study evaluating the effects of a single infusion of zimislecel in persons with type 1 diabetes who 
have recurrent severe hypoglycemic events and impaired awareness of hypoglycemia despite 
appropriate disease management.



Part A was designed to assess the safety of zimislecel, part B to assess safety and islet function, and 
part C to further assess safety and efficacy in additional participants. Persons 18 to 65 years of age 
who had type 1 diabetes with impaired awareness of hypoglycemia (defined by a reduced ability to 
perceive the onset of hypoglycemia), at least two severe hypoglycemic events in the previous year, 
and insulin dependence for at least 5 years were eligible. All the participants had received 
appropriate diabetes care, defined as standard insulin therapy by means of multiple daily 
injections or an insulin pump, under the direction of an endocrinologist, diabetologist, or 
diabetes specialist (an internist, physician assistant, or nurse practitioner experienced in 
the management of diabetes); all the participants had undergone at least three clinical 
evaluations documented by a diabetes specialist during the 12 months before screening. 
End Points
The primary end point in part A was safety. The primary end point in part C was freedom 
from severe hypoglycemic events from day 90 through day 365 after zimislecel infusion, 
with a glycated hemoglobin level of less than 7% or a reduction of at least 1 percentage 
point from baseline in the glycated hemoglobin level at one or more visits between day 180 
and day 365. 



Adverse Events.









Discussion
We report on the use of zimislecel, a fully differentiated, allogeneic pluripotent stem cell–derived 
islet-cell therapy for type 1 diabetes. Directed differentiation of pluripotent stem cells into 
specialized cell types can potentially provide an inexhaustible supply of replacement tissues for 
serious diseases. Our study showed that stem cell–derived islets engrafted, produced endogenous 
insulin, and restored the physiologic function of islets, leading to improved glycemic control, 
elimination of severe hypoglycemic events, and insulin independence in persons with type 1 
diabetes.
The results of this unplanned interim analysis of our single-group, phase 1–2 study support 
further investigation of zimislecel in larger, longer studies involving diverse populations. 
These results also support our hypothesis that zimislecel can restore physiologic islet 
function, improve glycemic control, and eliminate the shortcomings of insulin-replacement 
therapy, including treatment-related adverse events and the burden of managing the 
insulin dose. More generally, these findings provide evidence that pancreatic islets can be 
effectively produced from pluripotent stem cells and used to treat type 1 diabetes.



Controversy persists regarding the appropriate duration of 
therapy with benzathine penicillin G in persons with early (i.e., 
primary, secondary, or early latent) syphilis (Treponema 
pallidum infection).
In a multicenter, randomized, controlled, noninferiority trial, 
we assigned persons who had early syphilis, with or without 
human immunodeficiency virus (HIV) infection, to receive 
intramuscular injections of benzathine penicillin G in a one-
time dose of 2.4 million units or in doses of 2.4 million units 
administered at three successive weekly intervals. The primary 
end point was seroreversion to nonreactive status or a 
decrease in the rapid plasma reagin titer by two or more 
dilutions at 6 months, referred to here as a serologic response 
(noninferiority margin, 10 percentage points). A key secondary 
end point was a serologic response within subgroups defined 
according to HIV status, also assessed in a noninferiority 
analysis.





Plättchenfaktor 4, kurz PF4, ist ein 
von Thrombozyten gebildetes Chemokin, das bei 
der Thrombozytenaggregation freigesetzt wird. Plättchenfaktor 
4 ist ein Protein, das aus 70 Aminosäuren gebildet wird. Es hat 
eine hohe Affinität zu Heparin und spielt eine wichtige Rolle bei 
der Blutgerinnung. Es neutralisiert Heparin-ähnliche Moleküle 
an der Endotheloberfläche der Blutgefäße und hemmt dadurch 
die Aktivität des Antithrombins. Da PF4 neutrophile 
Granulozyten und Fibroblasten anzieht, fördert es 
die Entzündungsreaktion und die Wundheilung. 
Plättchenfaktor 4 bildet zusammen mit Heparin auf der 
Thrombozytenmembran ein Neoantigen, das die Zielstruktur 
der Antikörper darstellt, die bei Heparin-induzierter 
Thrombozytopenie Typ II (HIT II) gebildet werden.

Das KKO-Epitop ist eine spezifische Bindungsstelle auf dem 
humanen Plättchenfaktor 4 (hPF4), das sich in der Nähe von 
Pro34 und dem N-Terminus des Proteins befindet und ein 
gemeinsames Antigen für HIT/HITT-Antikörper darstellt, die bei 
der Heparin-induzierten Thrombozytopenie (HIT) auftreten. Es 
ist ein wichtiger Bestandteil des KKO-Maus-Monoklonals, das 
das HIT-Syndrom nachahmt, und hilft, die Struktur des PF4-
Proteins zu definieren, das für die Selbstimmunität bei HIT 
relevant ist.

"KKO-Maus Monoklonale" bezieht sich wahrscheinlich auf monoklonale 
Antikörper, die aus einer Maus stammen. Der Begriff "KKO-Maus" ist 
unklar, aber ein häufiger Herstellungsprozess für monoklonale Antikörper 
beinhaltet die Immunisierung von Mäusen, gefolgt von der Isolierung von 
Antikörper-produzierenden Zellen (Splenozyten) und deren Fusion mit 
Myelomzellen, um sogenannte Hybridome zu erzeugen. Diese 
Hybridome produzieren dann spezifische monoklonale Antikörper, die 
aus der Maus stammen.



Making Beta Cells from Stem Cells
Reichman et al. report results from patients with type 1 diabetes who received zimislecel, clusters of islet cells 
differentiated from a line of human embryonic stem cells. They administered the clusters of differentiated islet cells by 
infusion into the portal vein, coupled with glucocorticoid-free immunosuppression. 



Heparin-induced thrombocytopenia (HIT) is an immune-mediated platelet disorder caused by antibodies that target 
complexes of platelet factor 4 (PF4) and heparin. HIT has been characterized as a polyclonal immune response; however, 
studies of other rare anti-PF4 disorders have identified clonally restricted antibodies.
Methods
In this study, we investigated the clonality of pathogenic HIT antibodies. Antibodies against PF4–heparin were affinity-
purified with the use of PF4–heparin beads from serum samples obtained from nine patients with clinically and 
serologically confirmed HIT. Antibody clonality was assessed by means of immunofixation electrophoresis and mass 
spectrometry. Antibody binding to PF4 was evaluated by an enzyme immunoassay, and functional platelet activation was 
evaluated with the use of a P-selectin expression assay. HIT antibody epitopes were mapped in two patients with the use 
of a PF4 mutant library.
Conclusions
The pathogenic antibodies in all nine patients with HIT were found to be monoclonal. This finding provides insight into 
the pathogenesis of HIT and has implications for improved diagnostics and targeted therapeutics. (Funded by the 
Canadian Institutes of Health Research and the National Institutes of Health.)



Heparin-induced thrombocytopenia (HIT), an immune-mediated reaction to heparin treatment, is 
characterized by a reduced platelet count and an increased risk of thrombosis. HIT is caused by IgG 
antibodies that recognize complexes of platelet factor 4 (PF4; also known as CXCL4) and heparin. 
These immune complexes activate platelets through Fc receptors (FcγRIIa), which leads to the 
release of procoagulant platelet microparticles and the generation of thrombin. The HIT immune 
response has several unusual features, including rapid development of anti–PF4–heparin IgG 
antibodies without a preceding IgM response and transient antibodies that last up to 100 days 
without evidence of immunologic memory on heparin readministration.
Like most immune responses, HIT antibodies have long been considered polyclonal. This 
position is supported by observations that patients produce a mixture of pathogenic and 
nonpathogenic anti–PF4–heparin antibodies.
However, the antibodies in other rare anti-PF4 disorders, including vaccine-induced 
immune thrombocytopenia and thrombosis (VITT) after adenoviral vector–based 
vaccination against severe acute respiratory syndrome coronavirus 2 or adenoviral 
infection, have been shown to be monoclonal or oligoclonal. Similar findings have been 
reported for VITT-like monoclonal gammopathy of thrombotic significance, in which the 
monoclonal IgG protein (M protein) had platelet-activating anti-PF4 activity. In light of 
these observations, we investigated whether HIT, the most common anti-PF4 disorder, may 
also be caused by clonally restricted anti–PF4–heparin antibodies.



Patients
Nine patients with HIT were included in this study, among whom two (22%) were women and seven 
(78%) were men. The mean age was 63 years (range, 45 to 77 years). All the serum samples from 
these patients tested positive in the anti–PF4–heparin enzyme immunoassay, with a mean OD405 of 
1.9 (range, 1.1 to 2.4); all the samples also tested positive in the serotonin-release assay, with a 
mean serotonin release of 87.7% (range, 60.0 to 99.0) at a heparin concentration of 0.1 U per 
milliliter and 90.7% (range, 74.0 to 99.0) at a heparin concentration of 0.3 U per milliliter. Platelet 
activation in the absence of heparin (with buffer alone) was observed in five of nine samples (56%), 
with a mean serotonin release of 71.4% (range, 45.0 to 100.0). This finding indicated a near-equal 
distribution of heparin-dependent platelet activation (in four samples) and heparin-independent 
platelet activation (in five samples) in vitro.
Among the five patients (56%) with HIT for whom clinical data were available, the median 
4Ts score was 5 (interquartile range, 4 to 6), which indicates intermediate or high probability 
of HIT. HIT-associated thrombosis, including pulmonary embolism, deep-vein thrombosis, 
and right atrial thrombus, developed in three of these five patients (60%). None of the 
patients with HIT had a known history of monoclonal gammopathy. None of the control 
samples from patients who were hospitalized and had received recent heparin 
administration (four samples) or from healthy volunteers (seven samples) had detectable 
anti–PF4–heparin antibodies.



Mapping of Epitopes on PF4.
Epitopes recognized by purified monoclonal anti–PF4–heparin antibodies 
from two patients with HIT who were positive for M protein were mapped 
on PF4, and the maps were compared with those for the original serum 
samples. Maps for affinity-purified fractions showed overlap with serum 
epitope maps at 10 of 11 PF4-binding residues (91%) and 7 of 10 PF4-
binding residues (70%). Binding sites for vaccine-induced immune 
thrombocytopenia and thrombosis (VITT) antibodies (red) and KKO 
monoclonal antibodies (blue) are shown for comparison. Gray shading 
indicates amino acids that were present in the KKO epitope but not the 
epitope recognized by the serum sample or purified antibody fraction; 
green shading indicates amino acids present in the epitope recognized by 
the serum sample or purified antibody fraction but not in the KKO epitope. 
Amino acids shaded in blue were present in both the KKO epitope and the 
epitope recognized by the serum sample or purified antibody fraction. The 
abbreviation mAB denotes monoclonal antibodies.





Discussion
Our study indicates that the pathogenic antibodies in HIT are monoclonal. In six patients, serum M 
proteins were detected by immunofixation electrophoresis, and affinity-purified anti–PF4–heparin 
IgG antibodies from serum samples from all nine patients with HIT were shown to activate platelets 
in the P-selectin expression assay and were confirmed to be monoclonal by mass spectrometry. 
Depleted serum did not retain pathogenic anti–PF4–heparin antibodies. Epitope mapping showed 
that serum samples and purified anti–PF4–heparin antibody fractions from the same samples bound 
to the same amino acids on PF4, which indicates that they represent the same antibodies. These 
findings showed that the isolated, platelet-activating anti–PF4–heparin antibodies from all the 
patients with HIT in this study were monoclonal.
Current test methods for HIT rely on anti–PF4–heparin enzyme immunoassays, which are 
sensitive but lack specificity because they cannot differentiate between pathogenic and 
nonpathogenic antibodies9 and often yield false positive results. Functional platelet-
activation assays are accurate but technically demanding and not widely accessible. Our 
findings provide new insights into the pathogenesis of HIT with implications for improved 
diagnostic tests and therapeutics targeting the pathogenic monoclonal antibody.

https://www.nejm.org/doi/full/10.1056/NEJMoa2507175




Summary
The need to suppress a patient’s immune system after the transplantation of 
allogeneic cells is associated with wide-ranging side effects. We report the outcomes 
of transplantation of genetically modified allogeneic donor islet cells into a man with 
long-standing type 1 diabetes. We used clustered regularly interspaced short 
palindromic repeats (CRISPR)–CRISPR-associated protein 12b (Cas12b) editing and 
lentiviral transduction to genetically edit the cells to avoid rejection; the cells were 
then transplanted into the participant’s forearm muscle. He did not receive any 
immunosuppressive drugs and, at 12 weeks after transplantation, showed no 
immune response against the gene-edited cells. C-peptide measurements showed 
stable and glucose-responsive insulin secretion. A total of four adverse events 
occurred, none of which were serious or related to the study drug.



Case Report
A 42-year-old man with a 37-year history of type 1 diabetes provided written informed consent to 
participate in the study. He fulfilled eligibility criteria. No additional patients were enrolled in this 
study. The participant had a glycated hemoglobin level of 10.9% (96 mmol per mole), undetectable 
endogenous insulin production (i.e., no measurable C-peptide), and detectable glutamic acid 
decarboxylase and islet antigen 2 autoantibodies (indicators of an autoimmune cause of his disease) 
and was receiving a daily insulin dose of 32 units.

A blood type O–matched pancreas from a 60-year-old donor with a glycated hemoglobin level of 6.0% 
(42 mmol per mole) became available, and islets were isolated after 5 hours 11 minutes of cold 
ischemia at Uppsala University Hospital. These islets had a glucose-stimulated insulin secretion index 
of 16.7 and a purity of 87%. The islets were shipped to Oslo University Hospital for gene editing. At the 
manufacturing facility of the hospital, the islets were dissociated into single cells, and the genes B2M 
(encoding a component of class I HLA) and CIITA (encoding a master regulator of class II HLA 
transcription) were inactivated with the use of the nuclease Cas12b (clustered regularly interspaced 
short palindromic repeats [CRISPR]–CRISPR-associated protein 12b) and guide RNAs. The cells were 
then allowed to recluster and rest before they were again dissociated and transduced with a lentiviral 
vector containing CD47 complementary DNA. 



Of the edited islet cells, 85.8% were negative for HLA class I, 100% were negative for HLA class II, and 
46.4% had high CD47 expression (Figure 1A). The final cellular product (UP421) thus contained fully 
edited HLA-depleted HIP islet cells with high CD47 expression, some HLA class I and II double-knockout 
cells with endogenous CD47 levels, and islet cells with retained HLA expression (wild type) and varying 
CD47 levels (Figure 1B). Gene editing did not change the composition of the islets. Approximately 66% 
of the islet cells in the study were beta cells (Figure 1C).
The engineered islet cells were then shipped to Uppsala University Hospital for implantation. 
With the participant under general anesthesia, a small (3.8 cm) skin incision was made over 
the participant’s left brachioradialis muscle (Figure 1D). A total of 79.6 million engineered HIP 
islet cells were prepared into 17 syringes and delivered through 17 injections into the muscle. 
In each injection, the islets were distributed in a linear pearl-on-string pattern while the 
syringe was slowly pulled back. The participant remained hospitalized overnight to monitor for 
immediate complications and was discharged the following day. The participant did not 
receive any glucocorticoids or antiinflammatory or immunosuppressive medications.

https://www.nejm.org/doi/full/10.1056/NEJMoa2503822
https://www.nejm.org/doi/full/10.1056/NEJMoa2503822
https://www.nejm.org/doi/full/10.1056/NEJMoa2503822
https://www.nejm.org/doi/full/10.1056/NEJMoa2503822








Discussion
The results of this first-in-human study are consistent with immune evasion by allogeneic, 
hypoimmune-engineered islet cells. These cells, transplanted and engrafted in the forearm muscle of a 
person with type 1 diabetes, did not induce an immune response and escaped the alloimmune 
responses induced against nonedited or partially edited cells. The results are also consistent with stable 
beta-cell function over a 12-week period. Our findings are encouraging in consideration of the reported 
association between early graft function and long-term clinical outcomes. Although T-cell–mediated 
immunity and donor-specific antibody surges peaked during the first 3 weeks, the HIP islet cells did not 
induce a measurable immune-cell or antibody-mediated response throughout the 12-week follow-up 
period. The absence of an alloimmune response against the HIP islet cells is consistent with our earlier 
findings in a diabetic cynomolgus monkey that received allogeneic hypoimmune-engineered islet 
allografts. C-peptide levels in the monkey were stable throughout the 6-month follow-up period. 
Moreover, a previous study in humanized mouse models of diabetes showed that hypoimmune islets 
escape the etiologic autoimmune response.
On the basis of previous preclinical studies, the hypoimmune phenotype provides protection 
against alloimmunity for cell types other than islet cells. Although inducing immune tolerance 
of allogeneic transplants has long been viewed as a holy grail, our study, although preliminary, 
suggests that immune evasion is an alternative concept for the circumvention of allorejection.



A 74-year-old man presents to the emergency department with a 1-day history of severe 
chest and back pain. He has a history of hypertension and has run out of medication. He 
has no history of similar previous events or a relevant family history. He quit smoking 10 
years ago. Pedal pulses are palpable. The results of laboratory tests, including troponin 
levels, and an electrocardiogram are normal. Computed tomographic (CT) angiography of 
the chest, abdomen, and pelvis reveals an aortic dissection that extends from the left 
subclavian artery to the right iliac artery. How should this case be managed?

Aortic dissection is a catastrophic event that affects approximately 13,000 persons each 
year in the United States. Most patients with a type B aortic dissection, in which the 
origin of the aortic entry tear is distal to the left subclavian artery, are initially treated 
with medications to reduce blood pressure and myocardial contractility. Surgical or 
endovascular therapy is reserved for complications, such as aortic rupture or end-organ 
malperfusion. In this review, we describe the current state of the evidence informing 
clinical practice for the treatment of type B aortic dissection, as well as areas of 
controversy and future directions















Conclusions
The patient described in the vignette in the introduction has several risk factors for aortic dissection, 
including male sex and a history of smoking and hypertension, and he presents with severe chest 
and back pain. The CT angiogram is diagnostic of a type B aortic dissection. He has palpable distal 
pulses and no clinical or laboratory evidence of malperfusion, which indicates the presence of 
uncomplicated type B aortic dissection. Current practice includes admission to the intensive care 
unit for pain management and strict control of blood pressure and heart rate with antihypertensive 
therapy, along with close clinical and laboratory follow-up in order to allow for early detection of 
signs of malperfusion or rupture. The development of abdominal or leg pain or worsening chest 
pain would warrant immediate CT angiography of the chest, abdomen, and pelvis to assess the 
patient for malperfusion or aortic rupture. If such an acute event developed, TEVAR with coverage 
of the entry tear would be appropriate. Otherwise, lifelong surveillance with clinical examination 
and serial imaging to detect aneurysmal degeneration is recommended, with treatment, when 
appropriate.



A massage gun is a handheld, electric 
device that provides percussive therapy – 
rapid, repetitive pulses of pressure and 
vibration into muscles and fascia to relieve 
muscle soreness, improve circulation, and 
increase range of motion. Often used by 
athletes and individuals for pre- and post-
workout recovery, these devices offer a 
deep-tissue stimulation similar to a 
vigorous sports massage and come with 
different attachments and speeds to target 
specific muscle groups.



A 37-year-old woman presented to the emergency department with a 4-day history of acute pain, 
swelling, and bruising on the upper portion of the left knee after using an electronic massage gun. 
Her symptoms had abated slightly after she stopped using the massage gun. She was receiving 
lifelong anticoagulation with rivaroxaban owing to an unprovoked pulmonary embolism and 
paradoxical embolic stroke that had occurred 6 years earlier and had been found to be related to an 
underlying heterozygous factor V Leiden mutation and a patent foramen ovale. She reported no 
other recent bruising or bleeding apart from chronic menorrhagia.
The patient’s additional medical history included asthma, migraines, rheumatoid factor 
seropositivity without clinical arthritis, and five full-term pregnancies with no pregnancy 
loss. Her medications included an albuterol inhaler, seasonal cetirizine, and tranexamic acid 
as needed for menorrhagia. She had an epinephrine pen because of previous anaphylactic 
reactions to tree nuts, bananas, and avocados. She had never smoked and did not drink 
alcohol. She had no family history of clotting, autoimmune diseases, or blood disorders. 
Physical examination was notable for nonpalpable ecchymoses of her posteromedial thigh, 
posterior knee, and posterior calf. Her knee joint was swollen and painful on posterior 
palpation, but it was not erythematous and had full range of motion. She had no 
conjunctival pallor or pain with calf flexion, and no cordlike structures were found beneath 
the skin on palpation. Her vital signs were normal.



The patient’s hemoglobin level was 12.4 g per deciliter, platelet count 198,000 per cubic millimeter, and 
white-cell count 7600 per cubic millimeter. The international normalized ratio was 1.1 (reference range, 
0.8 to 1.1), and the partial thromboplastin time was 29.9 seconds (reference range, 25.1 to 36.5). 
Ultrasonography and computed tomography (CT) of the left leg showed patent veins, diffuse 
subcutaneous edema, and no intraarticular fluid collection. She was discharged home with instructions 
not to use her massage gun. She resumed anticoagulation and scheduled a follow-up visit for 
hematologic assessment.
The patient returned to the emergency department several weeks later with exertional dyspnea and 
lightheadedness. She reported no dark or bloody stools, diarrhea, abdominal pain, gas, or nausea. The 
swelling in her left leg was slightly reduced with the use of compression stockings and leg elevation, but 
the bruising persisted. She had normal heart sounds, breath sounds, and pulmonary effort at rest. Her 
blood pressure was 113/74 mm Hg, heart rate 111 beats per minute, respiratory rate 23 breaths per 
minute, and oxygen saturation 100% while she was breathing ambient air. Orthostatic changes were not 
assessed. The hemoglobin level had declined to 7.7 g per deciliter, with a mean corpuscular volume of 
84.1 fl; the red-cell distribution width was 15.4% (reference range, 11.5 to 14.5), and the platelet count 
was 261,000 per cubic millimeter. The international normalized ratio was 1.26, and the partial 
thromboplastin time was 29 seconds. Magnetic resonance imaging of the left leg showed moderate 
subcutaneous edema and a possible small intramuscular hematoma (Figure 1).

https://www.nejm.org/doi/full/10.1056/NEJMcps2500075




The patient’s serum iron level was 12 μg per deciliter (2 μmol per liter; reference range, 50 to 170 μg 
per deciliter [9 to 30 μmol per liter]), iron-binding capacity 250 μg per deciliter (45 μmol per liter; 
reference range, 250 to 425 μg per deciliter [45 to 76 μmol per liter]), transferrin saturation 4.6% 
(reference range, 15 to 50), and ferritin level 55 ng per milliliter (reference range, 16 to 154). Her 
vitamin B12 level was 291 pg per milliliter (215 pmol per liter; reference range, 211 to 911 pg per 
milliliter [156 to 672 pmol per liter]), and the folate level was 13.45 ng per milliliter (30 nmol per liter; 
reference range, >5.38 ng per milliliter [>12 nmol per liter]). The levels of haptoglobin, lactate 
dehydrogenase, and indirect bilirubin were normal, and a Coombs test was negative. Her reticulocyte 
count was 210,000 per cubic millimeter (7.9% of red cells; reticulocyte production index, 2.1), with a 
reticulocyte hemoglobin content of 21.6 pg (reference range, 28.2 to 36.6).
During her hospitalization, a gynecologist reevaluated her chronic menorrhagia. She described many 
years of regular cycles but with heavy menstrual bleeding with quarter-sized clots; her bleeding 
usually lasted 3 to 4 days and required pad changes every 2 to 3 hours. She reported no recent 
changes in her menstrual bleeding frequency, duration, or magnitude. The results of fecal occult 
blood testing, esophagogastroduodenoscopy, and colonoscopy were normal.



The patient was discharged home with prescriptions for daily oral iron (650 mg) and vitamin B12 
(1000 μg) and a plan for weekly intravenous infusions of iron sucrose (200 mg). Despite the 
intravenous iron infusions, she remained severely anemic and received red-cell transfusions. The 
gynecologist placed a levonorgestrel intrauterine device, which resulted in cessation of menstrual 
bleeding. Given the ongoing decrease in her hemoglobin level, anticoagulation was withheld. Over 
the course of 6 weeks, she received five iron infusions and four units of red cells, but her 
hemoglobin level remained lower than 7.5 g per deciliter. After each transfusion, her hemoglobin 
level would increase by approximately 1 g per deciliter per unit, but within a week, the level would 
decrease back to pretransfusion values.
Before further workup was performed, the patient returned to the emergency department 
(6 weeks after her previous hospitalization), with worsening dyspnea and new chest pain. 
She also reported night sweats and a weight loss of 15 lb (6.8 kg). Her heart rate was 122 
beats per minute, respiratory rate 28 breaths per minute, and oxygen saturation 88% while 
she was breathing ambient air. She was afebrile. Venous blood gas measurements showed a 
pH of 7.44 and a partial pressure of carbon dioxide of 21 mm Hg. The hemoglobin level was 
7.2 g per deciliter, with a mean corpuscular volume of 77.9 fl. While awaiting further 
evaluation, she received a transfusion of red cells, and the hemoglobin level increased to 
8.4 g per deciliter. Subsequent examination revealed jugular venous distension and a new 
systolic murmur. 



Her N-terminal pro–B-type natriuretic peptide level was 4303 pg per milliliter (up from 57.2 pg per 
milliliter measured during her previous hospitalization). Electrocardiography revealed sinus tachycardia, 
right-axis deviation, and mild precordial T-wave inversions. CT angiography of the chest showed no 
acute pulmonary embolism and clear lung parenchyma but revealed a dilated main pulmonary artery 
to 32 mm (reference value, <27 mm in women) (Figure 2). Severe tricuspid regurgitation, right 
ventricular dilatation, right ventricular systolic dysfunction, and a new pericardial effusion were also 
shown on echocardiography (Video 1).

https://www.nejm.org/doi/full/10.1056/NEJMcps2500075
https://www.nejm.org/doi/full/10.1056/NEJMcps2500075


The patient’s indirect bilirubin level was 1.7 mg per deciliter (29 μmol per liter); the results of liver 
tests were otherwise normal. Tests for antibodies against rheumatoid factor, cyclic citrullinated 
peptide, Scl-70, complement C3 and C4, antinuclear antibodies, and neutrophil cytoplasmic antigens 
were negative. The results of a monoclonal protein test, serologic tests for human immunodeficiency 
virus and hepatitis, and hemoglobin electrophoresis were normal. The reticulocyte count was 206,700 
per cubic millimeter (5.8% of red cells; production index, 2.6), erythropoietin level 37 mIU per milliliter 
(reference range, 3 to 19), transferrin saturation 15.6% (reference range, 15 to 50), and ferritin level 
111 ng per milliliter (reference range, 11 to 307). The levels of lactate dehydrogenase, haptoglobin, 
vitamin B12, folate, copper, and zinc were normal. A peripheral-blood smear showed microcytic red 
cells, polychromasia, rare schistocytes, and no immature white cells.
While awaiting further workup for pulmonary hypertension, the patient received treatment 
with furosemide and supplemental oxygen, which was administered through a nasal cannula 
at a rate of 2 liters per minute. Overnight, she became hypotensive and had worsening 
hypoxemia that led to a transfer to the intensive care unit.



Right heart catheterization showed a right atrial pressure of 7 mm Hg (reference range, 2 to 6); a 
pulmonary artery pressure of 67/26 mm Hg (reference range, 15 to 25/8 to 15), with a mean pressure 
of 41 mm Hg (reference range, 9 to 18); a pulmonary capillary wedge pressure of 2 mm Hg (reference 
range, 6 to 12); a cardiac output of 3.13 liters per minute (reference range, 4 to 8); a cardiac index of 
2.12 liters per minute per square meter of body-surface area (reference range, 2.5 to 4.0); and 
pulmonary vascular resistance of 11.9 Woods units (reference value, <2). Her arterial oxygen saturation 
was 88% while she was receiving supplemental oxygen through a nasal cannula at a rate of 5 liters per 
minute, and serial oximetry ruled out a left-to-right shunt (i.e., no abrupt increases in blood oxygen 
saturation were detected within the right heart chambers). Because of her critical illness, a 
vasoreactivity challenge to assess eligibility for calcium channel blocker pharmacotherapy was not 
performed. Repeat echocardiography with agitated saline confirmed a right-to-left shunt through her 
patent foramen ovale (Video 2). Ventilation–perfusion single-photon emission CT showed mildly 
heterogeneous radioactive tracer distribution without perfusion defects, which ruled out chronic 
thromboembolic disease. Therapy with sildenafil and macitentan was initiated.
Closer examination of the patient’s legs showed diffuse, red, nonblanching, perifollicular 
macules (Figure 3). On dermoscopy, hairs within these follicles were coiled. An oral 
examination revealed red-purple soft nodules in her gingiva, a finding consistent with gingival 
hyperplasia.

https://www.nejm.org/doi/full/10.1056/NEJMcps2500075
https://www.nejm.org/doi/full/10.1056/NEJMcps2500075




On further questioning, the patient reported avoiding all citrus products for years after hives had 
developed with the ingestion of citrus fruits. The patient began empirical, oral supplementation 
with vitamin C (ascorbic acid) at a dose of 1000 mg per day; her vitamin C level before beginning 
supplementation was undetectable. After 48 hours of oral repletion, she left the intensive care 
unit. The patient was discharged home with prescriptions for vitamin C, an iron-containing 
multivitamin, and sildenafil and macitentan for her pulmonary hypertension. Within 2 weeks, her 
hemoglobin level increased from 7.3 to 9.9 g per deciliter; after 1 month, her hemoglobin level was 
12.0 g per deciliter, without further parenteral iron or red-cell transfusions. Furthermore, her 
cutaneous findings resolved, and rivaroxaban therapy was restarted. After several months, her 
dyspnea fully resolved, which enabled her to exercise regularly again. She was weaned from both 
sildenafil and macitentan within 6 months. Follow-up echocardiography showed resolution of all 
previous abnormalities (Video 3).

https://www.nejm.org/doi/full/10.1056/NEJMcps2500075


Commentary
Humans cannot synthesize vitamin C and have limited body stores, so inadequate dietary intake can 
result in clinical manifestations after 1 to 3 months. Common causes of inadequate vitamin C intake 
include malabsorption disorders and conditions that confer a predisposition to poor intake, such as 
a restrictive diet, substance abuse, psychiatric illness, low socioeconomic status, and social 
isolation. Despite the wide availability of produce and fortified foods, serum vitamin C deficiency 
still occurs in the United States, with an estimated prevalence of 5.9%; contemporary estimates for 
clinical scurvy, however, remain elusive.
Scurvy has a range of clinical manifestations that are attributable primarily to the role of vitamin C 
as a cofactor for prolyl and lysyl hydroxylase, which add hydroxyl groups to procollagen residues 
during collagen synthesis. Hallmark signs of scurvy include perifollicular hemorrhage, corkscrew 
hairs, ecchymoses, musculoskeletal pain, and gum disease. Although these findings are 
pathognomonic for scurvy, the disease is often overlooked in the early phase, when the clinical 
manifestations are nonspecific (e.g., fatigue and lethargy), and because of its presumed rarity in 
developed nations.





Intensive blood-pressure control is an aggressive 
antihypertensive treatment strategy that aims for a lower 
systolic blood pressure target, often below 120 mm Hg, 
compared to standard treatment's target of 130–140 mm 
Hg or higher. While this approach has been shown to 
significantly reduce the risk of major adverse cardiovascular 
events (MACE), it also carries potential risks, such as 
increased rates of hypotension, syncope, and potential 
effects on kidney function. The benefits versus risks depend 
on the individual's specific health profile, particularly their 
baseline cardiovascular risk.

https://www.google.com/search?sca_esv=fd83eee1bef7a065&cs=0&sxsrf=AE3TifM96AOWrgsJ_uSPT6O5dKN2Vyr7bQ%3A1757176978703&q=major+adverse+cardiovascular+events&sa=X&ved=2ahUKEwj4tc6sysSPAxUqD1kFHXJRNV8QxccNegQIBBAB&mstk=AUtExfCvBuly2PczUKlTY2A8skRJzVMw3RkDNjP_4iijpDqeg3hZ3GrV6g1BCjKK_Wi2bal8jCY5rSiHFuOz7JVXCW6y3N2T4avEBJrFJEEKABRNF7HzmDqFL59lr8zL5_OFtZj2dsGkY9GKoE85ULAM377JKdbSolSQPs4vbz6CdhpLavfaQ6FSXm6SdOjVdnadtJ2dX2CPcSSONqf7iBedoM-qUc89O4QAcC5pGcfyVVFz7HPJ0oQ3DAGwca9ep0lsbVD8HVuZqXxa-Z1kEMnide-z&csui=3
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Influenza vaccination is recommended annually for nearly everyone six months and older by health organizations like 
the CDC to prevent the flu and its serious complications. Everyone should get a flu shot each season, though some 
children may need two doses. The best time to get vaccinated is generally September or October, as it takes about two 
weeks for protection to develop.

https://www.cdc.gov/flu/vaccines/vaccinations.html














Immediate revascularization addresses all significant lesions during the initial procedure, while staged revascularization 
treats only the culprit lesion initially and defers other lesions to a later date. Evidence suggests that immediate complete 
revascularization in patients with acute coronary syndrome (ACS) and multivessel coronary artery disease (MVD) may lead 
to a lower risk of unplanned revascularization and recurrent heart attacks compared to staged revascularization. However, 
there is no significant difference in overall major adverse cardiovascular and cerebrovascular events (MACEs) or mortality 
between the two strategies at one year, and guidelines offer different recommendations depending on the ACS type.





























Resistin-like molecule Y is a protein from the resistin-like molecule (RELM) family that is not documented in 
current scientific literature; however, the family consists of other members like RELM-α, RELM-β, RELM-γ, and 
Resistin, all of which are cysteine-rich secreted proteins involved in diverse physiological processes, including 
immune responses, inflammation, metabolism, and growth, and are implicated in various diseases.
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The mammalian innate immune system has evolved over 
millions of years as a first line of defense against pathogens and 
tissue injury. But what emerges when immunity encounters the 
syndromes of advanced age, wherein the selective evolutionary 
pressure is relatively short? In the case of human heart disease, 
the confrontation can lead to unintended and grave 
consequences. Kumowski et al.  report that in mice, 
misdirected cross-talk between neutrophils and cardiac tissue 
predisposes the heart to arrhythmia and cardiac death and can 
inflict damage beyond the heart. Antimicrobial peptides 
normally released by neutrophils to fight infection damage the 
cell membrane of cardiomyocytes, causing ion leaks that 
disrupt the heart’s electrical activity. These peptides may offer 
a new target for limiting tissue injury and death from ischemic 
heart disease.



Ventricular tachycardia disrupts the heart’s coordinated 
pump function, leading to sudden cardiac death. 
Neutrophils, which are recruited in high numbers to the 
ischemic myocardium, promote these arrhythmias. 
Comparing neutrophils with macrophages, we found that 
resistin-like molecule γ (Retnlg or RELMγ) was the most 
differentially expressed gene in mouse infarcts. reLmγ is part 
of a pore-forming protein family that defends the host 
against bacteria by perforating their membranes. In mice 
with acute infarcts, leukocyte-specific Retnlg deletion 
reduced ventricular tachycardia. RELMγ elicited membrane 
defects that allowed cell exclusion dyes to enter the 
cardiomyocyte interior and also caused delayed 
afterdepolarizations and later cardiomyocyte death, both of 
which are strong arrhythmogenic triggers. Human resistin 
likewise attacked membranes of liposomes and mammalian 
cells. We describe how misdirected innate immune defense 
produces membrane leaks and ventricular arrhythmia.



RELMγ causes membrane defects in liposomes and 
cardiomyocytes
Next, we sought to determine the mechanism by which RELMγ 
elicits arrhythmia. Known RELM functions can be divided into 
two categories: (i) enhancing inflammation and (ii) defending 
against bacteria by attacking their membranes. We first studied 
whether infarct leukocyte frequencies, which may modulate 
arrhythmogenesis, were altered in Retnlg−/− BMT. Using flow 
cytometry of acute infarcts, remote myocardium, and blood, 
we found no differences in circulating and recruited leukocytes 
between Retnlg−/− BMT mice and Retnlg+/+ BMT mice, nor 
were there differences in stromal cell numbers. These data 
were confirmed by histology, which also revealed comparable 
myocardial fibrosis and vascularization. Cardiomyocyte size and 
left ventricular weight were similar in the two cohorts. 
Comparing the inflammatory response to ischemia 
in Retnlg−/− BMT and Retnlg+/+ BMT mice with MI, we 
detected no differences. Retnlg deletion did not affect other 
inflammatory neutrophil functions such as provision of 
oxidative stress or NETosis. Therefore, we subsequently focused 
on the membrane pore–forming properties of RELMγ.

RELMγ deficiency reduces arrhythmia.

Retnlg (resistin-like gamma) is a gene and protein, also known as FIZZ3 or RELMγ, that belongs to the resistin-like molecule family and is primarily expressed in 
hematopoietic (blood-forming) tissues and the colon. It functions as a probable hormone and cytokine, promoting myeloid cell chemotaxis (movement). Retnlg plays a 
role in the inflammatory and metabolic processes of mice and rats and has been linked to intestinal regulation of insulin sensitivity.



The detrimental roles of neutrophils after clinical reperfusion and 
in the heart are widely documented. Yet neutrophils also have 
woundhealing properties. As such, the en masse blockade of this 
cell type is problematic, and targeting neutrophil effectors, such 
as reactive oxygen species and myeloperoxidase, have yet to 
benefit clinical reperfusion. Thus, new targets are needed to 
rescue nonregenerative, but salvageable, cardiomyocytes. 
Kumowski et al. also reported a similar neutrophil attack 
mechanism on neuronal cells after experimental stroke in a 
mouse model. Misdirected injury response by neutrophils could 
be relevant to other scenarios, where different mechanisms 
selectively regulate the deployment of RELMs in various contexts.



"Passiv-aggressiv" (im Deutschen) bezeichnet ein Verhalten, bei dem jemand seine negative Einstellung oder Aggression nicht direkt, sondern indirekt und verdeckt ausdrückt, 
zum Beispiel durch Ignorieren von Anweisungen, Aufschieben von Aufgaben, Sarkasmus oder durch Vortäuschen von Unfähigkeit.

Gaslighting ist eine Form der psychischen Manipulation, bei der eine Person die andere durch Lügen, Leugnen und Verunsichern dazu bringt, an der eigenen Wahrnehmung und 
dem eigenen Verstand zu zweifeln. Der Begriff leitet sich vom englischen Theaterstück und Film "Gaslight" ab, in dem die Frau systematisch von ihrem Mann daran gehindert 
wird, die Realität zu erkennen.




