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A 56-year-old woman with rheumatoid arthritis presented to 
the dermatology clinic with a 2-month history of an extremely 
itchy rash. She had been treated with tofacitinib and 
methotrexate for the previous 4 years. On physical 
examination, large patches of erythematous skin with overlying 
scales, crusting, and deep fissures were seen on the chest, 
upper arms, neck, abdomen, buttocks, and thighs. Similar 
findings were noted on the hands, with sparing of the nails. 
Which of the following is the most likely diagnosis?

Atopic Dermatitis

Crusted Scabies

Cutaneous T-cell lymphoma

Erythroderma

Psoriasis

Crusted scabies is a severe and highly contagious variant of 
scabies that most commonly affects immunocompromised 
persons. The diagnosis is made by identifying mites and eggs 
in microscopic examination of skin scrapings, as were seen 
in this case. Management of crusted scabies includes 
systemic therapy with ivermectin plus a topical agent.



Crusted scabies, also known as Norwegian scabies, is a severe 
and highly contagious form of scabies characterized by thick, 
scaly, crusty skin and a massive infestation of mites (often 
millions). Unlike typical scabies, it may not cause intense 
itching, and the rash may be less obvious. Crusted scabies is 
most common in individuals with weakened immune systems, 
the elderly, or those with disabilities.



Das Multiple Myelom, kurz MM, ist eine maligne Erkrankung, die zu den B-Zell-
Lymphomen gerechnet wird. Sie ist durch eine monoklonale Vermehrung 
von Plasmazellen im Knochenmark charakterisiert. In der Folge kommt es zu einer 
vermehrten Produktion kompletter oder inkompletter Immunglobuline, die 
als Paraproteine bezeichnet werden. Die genaue Ätiologie ist bislang (2023) unklar. Nach 
WHO-Definition lautet die Bezeichnung Plasmazellmyelom.

Um asymptomatische Patienten mit einem hohen Risiko für eine 
schnelle Progression der Erkrankung zu identifizieren, wurden 
die CRAB-Kriterien 2014 durch die International Myeloma 
Working Group aktualisiert und um Biomarker erweitert.



Isatuximab = anti CD38

Carfilzomib = Proteosome inhibitor

Lenalidomide = Molecular „glue“ 
immune modulator

Dexamethasone = Glucocorticoid

Abbreviated IsaKRD

Then sequencing is done to determine minimal residual disease + or -

Current treatment of multiple myeloma



ASCT steht für autologe Stammzelltransplantation (autologous 
stem cell transplantation). Im Deutschen wird dies als autologe 
Stammzelltransplantation bezeichnet. Es ist ein medizinisches 
Verfahren, bei dem patienteneigene Stammzellen verwendet 
werden, um das Knochenmark nach einer Hochdosis-
Chemotherapie zu ersetzen.

4 treatment regimens were used
In Minimum-Residual-Dissease + or –
Patients.

Next-Generation Sequencing (NGS):
NGS analyzes the unique DNA sequences of myeloma cells to 
identify and quantify residual cancer cells. It also achieves high 
sensitivity, reaching levels of 1 in 1,000,000 cells or even higher.

https://www.google.com/search?sca_esv=618282510bff2174&cs=0&sxsrf=AE3TifOrlkjPP7_LfhiYo0DkleIvYXho_A%3A1753937328459&q=Stammzellen&sa=X&ved=2ahUKEwi595fbpeaOAxWA9gIHHafoMngQxccNegQIBxAB&mstk=AUtExfDlWoXRwDYIYME2ILPdPkVbBywP2xzr2_fM7grUGvt3_b-jXHzqpf7ZcTQRpp2OcRGggpsaLJqjwXKUgoMXaC2ZNAYYnZ2ih4TGqWngqBzEA_WIFpXyUVDjY8vC8D8y0hJnweKm5yEWzpRCkdj-YBlXYMucXY90tZeWKmEjqxwiFnkEMKRa5HDTmXC8mbxxUyS6HABE0xNmRFfcwleLqdnlOhCNIlnJVwPZAo46plNQPIJcXUYsw2qFmgap2OwgPf1xzBRuBxWYXRtorzbFHWWv45R2CP2CJMnDZXkxbiYvFxDapKk1dg3EVRHEdApmlbYia0vpnPlzfTF2FGs0ngyphJy5wvL8CpfICV8Rs_ERoBg5ZEjqbT6VJBp6PeVI9z9RotcifdvbTNo3PJclRAd0EQGceCuKh2BxM9UXvYCjP7i2FaLNEupYKZ9tZdv0&csui=3


Measurable residual disease (MRD) is a major prognostic factor 
in newly diagnosed multiple myeloma. An assessment of an 
MRD-guided consolidation strategy in patients who are eligible 
for autologous stem-cell transplantation (ASCT) may be useful.
In this phase 3 trial, we randomly assigned transplantation-
eligible patients with newly diagnosed myeloma who had 
completed induction therapy with isatuximab, carfilzomib, 
lenalidomide, and dexamethasone (Isa-KRd). 
Patients who were MRD-negative at 10−5 sensitivity (i.e., <1 
cancer cell per 100,000 normal cells, as assessed by next-
generation sequencing) were assigned to undergo ASCT and 
receive Isa-KRd for two cycles (ASCT group) or to receive Isa-KRd 
for six cycles (Isa-KRd group). Patients who were MRD-positive 
at 10−5 sensitivity were assigned to undergo tandem ASCT (two 
ASCTs within a short period; tandem ASCT group) or to undergo 
ASCT and receive Isa-KRd for two cycles (single ASCT group). The 
primary end point was an MRD-negative status at 10−6 
sensitivity before maintenance therapy.



Quadruplet induction therapy followed by autologous stem-cell transplantation (ASCT) is the 
new standard care for transplantation-eligible patients with newly diagnosed multiple 
myeloma. In several phase 3 trials in which progression-free survival was evaluated in such 
patients, bortezomib–thalidomide–dexamethasone (VTd) plus daratumumab was superior to 
VTd alone, and bortezomib–lenalidomide–dexamethasone (VRd) plus either daratumumab or 
isatuximab was superior to VRd alone. Quadruplet regimens made up of an anti-CD38 
monoclonal antibody, carfilzomib, lenalidomide, and dexamethasone also showed a high level 
of efficacy in transplantation-eligible patients with newly diagnosed myeloma, particularly 
those with high-risk disease.
Measurable residual disease (MRD) is an independent prognostic factor that has been 
shown to be a predictor of both progression-free survival and overall survival in 
patients with newly diagnosed myeloma.
We conducted the MIDAS (Minimal Residual Disease Adaptive Strategy) trial to address 
these issues. Patients who had received quadruple induction therapy (isatuximab, 
carfilzomib, lenalidomide, and dexamethasone [Isa-KRd]) for six cycles were randomly 
assigned to one of four consolidation therapy groups according to MRD status after 
induction. Here, we report the results from an analysis of this MRD-adapted 
consolidation strategy.









MRD-Negative Status and Treatment Response (Intention-to-
Treat Population).





Conclusions
Among patients who were MRD-negative 
at 10−5 sensitivity after induction, the 
percentage with a premaintenance MRD-
negative status at 10−6 sensitivity was not 
significantly higher with ASCT than with 
Isa-KRd. 

Among patients who were MRD-positive 
status at 10−5 sensitivity after induction, 
the percentage with a premaintenance 
MRD-negative status at 10−6 sensitivity 
was not significantly higher with tandem 
ASCT than with single ASCT. 



Mitochondriopathien sind Erkrankungen, die durch eine 
Fehlfunktion oder Schädigung der Mitochondrien verursacht 
werden. Da die Zellorganellen vor allem für die Bereitstellung 
der Energie (in Form von ATP) in den Körperzellen zuständig 
sind, machen sich diese Erkrankungen meist durch massive 
Schwäche, Müdigkeit und Ähnliches bemerkbar.
Es werden zwei Formen der Mitochondriopathien 
unterschieden: ererbte und durch Umwelteinflüsse erworbene 
Mitochondriopathien (auch sekundäre Mitochondriopathien 
genannt). Die Übergänge zwischen den beiden Formen der 
Mitochondriopathien können fließend sein: So kann eine 
ererbte Mitochondriopathie erst im Erwachsenenalter zum 
Tragen kommen, wenn sie zunächst wenig ausgeprägt war 
(subklinisch) und für den Patienten erst dann zu nicht mehr 
tolerierbaren Symptomen führt, wenn bestimmte 
Umweltfaktoren zusätzlich negativ einwirken. Es kann jedoch 
genauso eine erworbene Mitochondriopathie vererbt werden, 
wenn ein hoher Anteil der Mitochondrien der befruchteten 
Eizelle durch Umwelteinflüsse (irreversibel) geschädigt wurde.





Ein Pronukleus (Mehrzahl: Pronuklei) ist der haploide 
Zellkern einer Eizelle (weiblicher Pronukleus) oder 
eines Spermiums (männlicher Pronukleus) nach der 
Befruchtung, aber noch bevor sie zu einem einzigen 
diploiden Kern (Zygote) verschmelzen.

Pronuclei transplantation ist eine Technik, bei der die 
männlichen und weiblichen Zellkerne (Pronuklei) einer 
befruchteten Eizelle in eine andere, ebenfalls befruchtete, aber 
leere Eizelle übertragen werden. Dies geschieht, um genetische 
Defekte der ursprünglichen Eizelle zu umgehen und eine 
gesunde Entwicklung des Embryos zu ermöglichen. Die Technik 
wird auch als Drei-Eltern-Baby-Methode bezeichnet, da der 
Embryo genetisches Material von drei Individuen enthält.

https://www.google.com/search?sa=X&sca_esv=508b8f100a9333ac&biw=2443&bih=1109&sxsrf=AE3TifPfivEP9rWa5HYjxbsRbPnUFtg4gQ%3A1753940176487&q=Zygote&ved=2ahUKEwje6rSpsOaOAxWI9bsIHbNtFnAQxccNegQISBAB&mstk=AUtExfCur_8ZiBgw3tWusITVQPVhd0NPz91XtqiYl3ekfK5bugZx6SJTgD7G8c7ZoEmnoFShRSc6otZwDy_oqVm07cR2t4vG04XggFRf5yIWxiEdztXYfTWqxlZoSxpQSbUbrRa3T01Adg8nszJVcz3hq_sH12bRsEgO87qPiF6ZUnqU2PgyIF30VYzzvjgAMVGPyF5BqQGHfOF6OE063z1F_nzAI0rIDDndexbb5DcSmFC52NtIxOMJR8RuMeKHtBqgAmD5gt-mhNERsDYmLaSxQo-H8V6ZuoTzMPzxVB4Q6tFOmRhNSKvHz8xhcm_WMD9RKlFwP7TifSms67wkjUWt9Lxz7eKlw1jmbFdDl5SXkXNo0iy91GPi5Qfp56rlqnYd6g&csui=3
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Children born to women who carry pathogenic variants in mitochondrial DNA (mtDNA) are at risk 
for a range of clinical syndromes collectively known as mtDNA disease. Mitochondrial donation 
by pronuclear transfer involves transplantation of nuclear genome from a fertilized egg from the 
affected woman to an enucleated fertilized egg donated by an unaffected woman. Thus, 
pronuclear transfer offers affected women the potential to have a genetically related child with a 
reduced risk of mtDNA disease.
Methods
We offered mitochondrial donation (by pronuclear transfer) or preimplantation genetic testing 
(PGT) to a series of women with pathogenic mtDNA variants who sought to reduce the 
transmission of these variants to their children. Patients with heteroplasmy (variants present in a 
proportion of copies of mtDNA) were offered PGT, and patients with homoplasmy (variants 
present in all copies of mtDNA) or elevated heteroplasmy were offered pronuclear transfer.
Conclusions
We found that mitochondrial donation through pronuclear transfer was compatible with human 
embryo viability. An integrated program involving pronuclear transfer and PGT was effective in 
reducing the transmission of homoplasmic and heteroplasmic pathogenic mtDNA variants. 
(Funded by NHS England and others.)



The mitochondrial genome is inherited maternally, 
and children born to women who carry pathogenic 
mitochondrial DNA (mtDNA) variants are at risk for 
life-limiting mtDNA disease. Disorders resulting 
from pathogenic mtDNA variants have an estimated 
prevalence of 1 in 5000 births. Pathogenic variants 
can be either homoplasmic (present in all copies of 
mtDNA) or heteroplasmic (present in a proportion 
of copies of mtDNA). Homoplasmic variants are 
transmitted in full to all children, but the 
penetrance of homoplasmic variants varies. 
Transmission of heteroplasmic variants is subject to 
a genetic bottleneck. This mtDNA genetic 
bottleneck gives rise to a random shift in mtDNA 
heteroplasmy, which results in widely varying levels 
of heteroplasmy among oocytes from the same 
woman, making the risk of the development of 
severe disease in a child difficult to predict.

Removal of pronuclei
The pronuclei are removed separately. The video 
shows the enucleation pipette being inserted 
through the laser-drilled hole in the zona. The first 
pronucleus is aspirated in the form of a karyoplast 
surrounded by a small amount of cytoplasm and a 
fragment of the egg membrane. The enucleation 
pipette is reinserted through the hole in the zona, 
and the second pronucleus is aspirated into the 
pipette in a karyoplast.



Replacement of Pronuclei. The video 
shows the two karyoplasts, each 
containing a pronucleus, being placed 
together under the zona of an 
enucleated donor egg by insertion of 
the enucleation pipette through the 
laser-drilled hole in the zona.

Mitochondrial donation can be performed before fertilization 
during metaphase II arrest (maternal-spindle transfer) or after 
fertilization when the maternal and paternal haploid genomes are 
contained in pronuclei (pronuclear transfer). Both approaches can 
result in embryos with heteroplasmy for maternal mtDNA owing to 
cotransfer (carryover) of some mitochondria surrounding the 
transplanted pronuclei. For reasons that remain unclear, the small 
amount of maternal mtDNA increases to homoplasmic levels in 
approximately 20% of embryonic stem-cell lines derived from 
embryos obtained after a mitochondrial donation procedure. 
Moreover, an elevated level of heteroplasmy (40 to 60%) for 
maternal mtDNA has been reported in one of six babies born after 
maternal-spindle transfer for infertility treatment. These findings 
evoke questions about whether mitochondrial donation can 
reliably prevent transmission of pathogenic mtDNA variants. Here 
we describe the clinical application of a pronuclear-transfer 
procedure previously established for human zygotes. Pronuclear 
transfer and PGT were offered in an integrated program to reduce 
transmission of a range of heteroplasmic and homoplasmic 
pathogenic variants.



Preimplantation 
genetic 
testing PGT
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Maternal Pathogenic Variant Heteroplasmy in Infants.



Discussion
Building on our previous preclinical findings, we found in the current study that clinical 
translation of pronuclear transfer was compatible with human embryo viability and 
reduced transmission of pathogenic mtDNA variants; analyses of neonatal blood 
showed a reduction in levels of maternal pathogenic mtDNA variants by 95 to 100% in 
six newborns and by 77 to 88% in two others. These data indicate that pronuclear 
transfer was effective in reducing transmission of mtDNA disease.
Our results show that a program involving PGT and pronuclear transfer was effective in 
reducing transmission of a range of pathogenic mtDNA variants. The reduced levels of 
heteroplasmy in infants born to women carrying homoplasmic variants provides 
grounds for optimism. However, until more is known about its efficacy, mitochondrial 
donation should be regarded as a risk-reduction strategy. In addition, clinical follow-up 
of children born after mitochondrial donation will be essential for monitoring the 
safety and efficacy of this procedure.



Summary
Pathogenic variants in mitochondrial DNA (mtDNA) are a common cause of severe, often 
fatal, inherited metabolic disease. A reproductive care pathway was implemented to 
provide women carrying pathogenic mtDNA variants with reproductive options. A total of 
22 women with pathogenic mtDNA variants have commenced or completed pronuclear 
transfer (and thus receipt of a mitochondrial donation), and there have been 8 live births. 
All 8 children were healthy at birth, with no or low levels of mtDNA heteroplasmy in blood. 
Hyperlipidemia and cardiac arrhythmia developed in a child whose mother had 
hyperlipidemia during pregnancy; both of the child’s conditions responded to treatment. 
Infant myoclonic epilepsy developed in another child, with spontaneous remission. At the 
time of this report, all the children have made normal developmental progress. (Funded by 
the U.K. National Health Service and others.)



Characteristics of Women with Pregnancies after Pronuclear Transfer.



Details of Pregnancy and Births of Infants after Pronuclear Transfer.



Discussion
Women at risk for transmitting severe mtDNA disease to their children should have the 
opportunity to make informed choices about their reproductive options: prenatal testing, 
PGT, mitochondrial donation, egg donation, adoption, and deciding not to have children. 
Multidisciplinary advice regarding the optimal choice for an individual woman is tailored to 
the specific mtDNA variant and the woman’s own views on risk reduction. In this study, 
many of the women who were eligible for mitochondrial donation or PGT decided, after 
counseling, not to proceed in the pathway at this time. Because mitochondrial donation and 
PGT involve in vitro fertilization, the success of which is inversely correlated with age, we 
would encourage this type of early fact-finding discussion. Although this study involved 
women from the United Kingdom, we believe that the results are generalizable to other 
countries.
There is a theoretical risk of deterioration in health during pregnancy among women 
with pathogenic mtDNA variants, with an increased risk of pregnancy complications 
and early delivery. In seven pregnancies, including one that is ongoing, no 
complications have been reported, although one patient with hypertrophic 
cardiomyopathy had intermittent atrial fibrillation. This patient also had a clinically 
significant complication of severe hyperlipidemia during pregnancy.



Mitochondrial Replacement Therapy (MRT) in the United Kingdom.

Shown is a timeline of events beginning in 1981, including a change in 
U.K. regulations to allow clinical research on MRT, and ending with 
reports of eight children born after pronuclear transfer.



Intraoperative normovolemic hemodilution (ANH) is a blood conservation technique used during surgery where a patient's 
own blood is removed and replaced with a crystalloid or colloid solution to maintain normal blood volume 
(normovolemia). This reduces the concentration of red blood cells (hemodilution) but keeps the overall blood volume 
stable. The removed blood is stored and then reinfused later during the surgery, typically after significant blood loss, to 
help maintain the patient's red blood cell count.  (Sounds like autologous blood donation in the OR.)

Eine Eigenblutspende ist eine Methode, bei der ein 
Patient vor einer geplanten Operation oder Therapie 
eigenes Blut spendet, um es später während oder 
nach dem Eingriff wieder transfundiert zu 
bekommen. Dies kann dazu beitragen, das Risiko von 
Transfusionen mit Fremdblut zu minimieren.

Eigenblutspende im OP



Patients undergoing cardiac surgery often receive red-cell 
transfusions, along with the associated risks and costs. Early 
intraoperative normovolemic hemodilution (i.e., acute 
normovolemic hemodilution [ANH]) is a blood-conservation 
technique that entails autologous blood collection before 
initiation of cardiopulmonary bypass and reinfusion of the 
collected blood after bypass weaning. More data are needed 
on whether ANH reduces the number of patients receiving 
allogeneic red-cell transfusion.
In a multinational, single-blind trial, we randomly assigned 
adults from 32 centers and 11 countries who were undergoing 
cardiac surgery with cardiopulmonary bypass to receive ANH 
(withdrawal of ≥650 ml of whole blood with crystalloids 
replacement if needed) or usual care. The primary outcome 
was the transfusion of at least one unit of allogeneic red cells 
during the hospital stay. Secondary outcomes were death from 
any cause within 30 days after surgery or during the 
hospitalization for surgery, bleeding complications, ischemic 
complications, and acute kidney injury.



Red-cell transfusion is common in modern clinical practice, with one study estimating that more than 10 
million red-cell units are transfused in the United States each year. However, this procedure is affected by 
three main concerns: costs, shortages, and transfusion-related complications. The median cost of red 
cells ranges from $150 to $634 per unit depending on the country, which results in substantial expenses 
for hospitals and health care systems. In addition, the availability of red cells fluctuates over time, with 
periods of shortage potentially leading to postponement of nonurgent surgeries. Such delays affect 
patients’ health and, again, costs. Finally, red-cell transfusion carries risks spanning from mild fever, chills, 
and allergic reactions to more-severe side effects such as infections, transfusion-related lung injury, and 
transfusion-associated circulatory overload, which occurs in 1 to 5% of transfusions.
Patients who undergo cardiac surgery are at high risk for allogeneic red-cell transfusion. More than two 
million patients undergo cardiac surgery annually worldwide, and approximately 35% receive at least one 
unit of red cells. Transfusion during cardiac surgery is a risk factor for adverse perioperative outcomes 
and death. Early intraoperative normovolemic hemodilution (known as acute normovolemic 
hemodilution, or ANH) is a well-known technique that is performed in approximately 20% of cardiac 
surgery departments in the United States. It is also performed by 26.7% of cardiac anesthesiologists and 
in 13.7% of patients worldwide. ANH allows for the reinfusion of the patient’s whole blood, which is 
withdrawn before the patient receives heparin and undergoes cardiopulmonary bypass. This technique 
improves the coagulation profile after cardiopulmonary bypass and reduces activation of inflammatory 
pathways, consumption of clotting factors and platelets owing to activation of circuit contacts, the need 
for allogeneic red-cell transfusion, and blood viscosity, thereby contributing to improved microcirculatory 
perfusion.



Trial Design
We conducted a phase 3, single-blind, randomized trial at 32 centers in 11 countries in North 
America, South America, Europe, and Asia. 
Patients
All adult patients who were scheduled to undergo cardiac surgery with cardiopulmonary bypass 
underwent screening for eligibility. The main exclusion criteria were unstable coronary artery 
disease, critical perioperative state (e.g., hemodynamic instability or a need for mechanical 
ventilation), emergency surgery, or inadequate suspension of anticoagulant or antiplatelet 
therapy before surgery; the use of low-dose aspirin was permitted. 
Primary and Secondary Outcomes
The primary outcome was the transfusion of at least one unit of allogeneic red cells from 
randomization until hospital discharge. Prespecified secondary outcomes were acute kidney 
injury, bleeding-related and ischemic complications, and death from any cause within 30 days 
after surgery or during the hospitalization in which the surgery was performed.
Prespecified Safety Outcomes
Prespecified intraoperative and postoperative safety outcomes included cardiogenic 
shock, inotropic drug use for more than 48 hours, mechanical circulatory support, sepsis, 
septic shock, lowest hematocrit level occurring in the ICU, and death. 



Characteristics of Patients at 
Baseline.

Trial Interventions and Intraoperative Characteristics.



Clinical Outcomes.



Safety Outcomes.





A T cell receptor (TCR) is a protein complex located on the surface of T cells, specialized immune cells that play a crucial 
role in the adaptive immune response. TCRs are responsible for recognizing and binding to specific antigens, which are 
foreign substances or molecules that trigger an immune response. This recognition process is essential for activating T 
cells to fight infections, cancer, or other diseases.



ZAP70 ist ein Protein, das eine Schlüsselrolle in der T-Zell-Signalübertragung spielt. Es ist eine Protein-Tyrosinkinase, die 
nach Aktivierung des T-Zell-Rezeptors (TCR) durch Bindung eines Antigens aktiviert wird. ZAP70 ist essentiell für die 
Weiterleitung des Signals vom TCR zu intrazellulären Signalwegen, die für die T-Zell-Aktivierung, Proliferation und 
Differenzierung verantwortlich sind.

Phosphorylation of ZAP-70 is required to 
initiate T cell receptor signaling. TCR 
signaling is initiated by two tyrosine 
kinases: the Src family kinase Lck and 
ZAP-70. Activated Lck phosphorylates 
ITAMs in the intracellular tails of chains 
of the TCR complex. Doubly 
phosphorylated ITAMs recruit ZAP-70 
from the cytosol to the plasma 
membrane. Tyr 315, Tyr 319, and Tyr 493 
of ZAP-70 are phosphorylated by Lck to 
fully activate ZAP-70, enabling ZAP-70 to 
phosphorylate two scaffold proteins, LAT 
and SLP-76, leading to the recruitment of 
effector proteins that stimulate T cell 
activation.

ZAP70 is a tyrosine kinase



Summary
Cutaneous squamous-cell carcinoma (SCC) is primarily caused by oncogenesis 
mediated by ultraviolet radiation, and β-human papillomavirus (β-HPV) is 
believed to be a mere facilitator that is dispensable for the maintenance of 
cutaneous SCC. Here, we describe a woman with benign and malignant HPV-
related diseases that include a recurrent, unresectable, invasive cutaneous SCC 
with β-HPV19 genomic integration in the context of germline pathogenic 
mutations in ZAP70, an adapter required for T-cell receptor (TCR) signal 
transduction. Restoration of the integrity of TCR signaling by allogeneic 
hematopoietic-cell transplantation led to the resolution of all HPV-related 
diseases, thereby revealing a direct role of β-HPV in skin carcinogenesis in hosts 
with defective adaptive T-cell responses. (Funded by the National Institutes of 
Health.)



Although the causative and prognostic roles of ultraviolet exposure, Fitzpatrick skin type, age, and sex in 
cutaneous SCC have been well defined and even incorporated into risk-prediction models, the contribution of 
immunosurveillance against cutaneous β-human papillomaviruses (β-HPVs) in the pathogenesis of cutaneous 
SCC remains unclear. Whereas a direct oncogenic role has been firmly established for mucosal α-HPVs that 
are integrated into the host genome in mucosal SCC (i.e., in the anogenital, oropharyngeal, or respiratory 
tract) and constitutively express the E6/E7 viral oncogenes, cutaneous β-HPVs are believed to have an 
indirect role as mere facilitators of skin carcinogenesis. In this so-called hit-and-run model, β-HPVs appear to 
be relevant at an early stage of carcinogenesis by enabling the accumulation of ultraviolet-induced DNA 
mutations. However, these β-HPVs have not been found to be stably transcribed in samples of established 
cutaneous SCC and, therefore, are considered to be dispensable in the maintenance of a frankly malignant 
phenotype. In addition, although the role of immunosurveillance in skin carcinogenesis is inferred by the high 
prevalence of cutaneous SCC in immunocompromised hosts and by the clinical response to checkpoint 
inhibitors in patients with a high mutational burden, the contribution of immunologic escape to viral or 
ultraviolet-mediated neoantigens in skin carcinogenesis remains uncertain.
Inborn errors of immunity can help to decipher the role of HPVs and specific immunologic functions in skin 
and mucosal carcinogenesis. Here, we report on the immunopathogenesis and management of recurrent, 
treatment-refractory, invasive cutaneous SCC associated with a β-HPV in the context of defective proximal T-
cell receptor (TCR) signaling owing to germline variants in the gene encoding the zeta chain of the TCR-
associated protein kinase 70 (ZAP70). The regression of multiple benign and recurrent malignant HPV-related 
lesions after restoration of HPV-specific T-cell responses following hematopoietic-cell transplantation (HCT) 
illustrates the role of adaptive T-cell functions and the implications of integrated ablative and 
immunotherapeutic approaches to severe HPV-related diseases.



Case Report
A 34-year-old woman with a history of cryptococcal meningitis with neuro-ophthalmic involvement had progressively 
worsening cutaneous and mucosal HPV-related diseases with oral condylomas, diffuse verrucous lesions, and multiple 
recurrent cutaneous SCCs in sun-exposed surfaces at 43 different biopsy-proven lesions or sites.  

Clinical, Virologic, and Histologic Findings in 
the Study Patient with Recurrent Cutaneous 
Squamous-Cell Carcinoma (SCC).
Panel A shows the clinical course of facial skin 
lesions and the forehead cutaneous SCC in the 
study patient before and after hematopoietic-
cell transplantation (HCT) (left and right panel, 
respectively). 
Shown is the clinical course of verruca vulgaris 
and flat warts on the left leg (Panel B) and the 
left hand (Panel C) before and after HCT (left 
and right panels, respectively). Panel D shows 
clinical photographic documentation of the 
course of the forehead cutaneous SCC. Panel E 
shows the histologic features of the third 
recurrence of invasive cutaneous SCC.



Panel F shows the coverage plot for HPV19 reads from RNA sequencing of a sample of paraffin-embedded tissue derived from the third recurrence of 
the forehead invasive cutaneous SCC. The different early (E) or late (L) transcribed open reading frames of HPV19, including the alternatively spliced 
E8^E2 and E1^E4, are shown in green above the coverage plots shaded in blue. The gray box indicates the low level of transcription in the proximal 
region of the L2 gene, which prompted the analysis of junction-spanning reads and identification of the recombination of regions of the viral genome 
junctions (black arcs). Panel G shows a heat-map display of the clustering of COSMIC single-base substitutions (SBSs) identified by DNA sequencing of 
the third recurrence of the forehead invasive cutaneous SCC alongside previously published cutaneous SCCs.



An immunoreceptor tyrosine-based activation motif (ITAM) is a 
conserved sequence of four amino acids that is repeated twice in 
the cytoplasmic tails of non-catalytic tyrosine-phosphorylated 
receptors, cell-surface proteins found mainly on immune cells.



Genetic, Functional, and Immunologic Analysis of ZAP70 before and after Hematopoietic-Cell Transplantation (HCT).
Panel A shows transduction of the intracellular T-cell activation signal in sorted CD4 and CD8 T cells from a healthy 
control and from the study patient before and after HCT. Cells are harvested and cellular proteins are extracted for 
Western blot analysis of TCR signaling before TCR stimulation with CD3/CD28 cross-linking antibodies and 5 minutes and 
10 minutes after such analysis. Normal transduction of the TCR-engagement signal results in phosphorylation of ZAP70, 
PLCγ1, and ERK (healthy control, black rectangle). Such signal transduction is impaired in the study patient before HCT, as 
shown by the reduced amount of phosphorylated ZAP70, PLCγ1, and ERK after TCR stimulation (red rectangle shows 
before HCT). HCT restores the integrity of the transduction of TCR signaling (blue rectangle). Panel B shows T-cell 
activation and proliferation after stimulation with CD4 and CD8 T cells in a healthy control (black histogram) and in the 
study patient before and after HCT (red and blue histograms, respectively). Shown is the dilution of a cell dye during cell 
proliferation (upper panels) and the expression of the activation marker CD25 (lower panels) after TCR stimulation with 
anti–CD3/CD28 cross-linking antibodies as measured by flow cytometry. Normal T-cell activation results in the up-
regulation of CD25 and dilution of the cell dye, whereas the impaired TCR signal transduction in the study patient before 
HCT results in poor T-cell proliferation (lack of cell dye dilution) and lack of up-regulation of CD25. By restoring the 
integrity of TCR signaling, HCT results in normal T-cell activation and proliferation. Panel C shows HPV19-specific CD4 T-
cell responses in a healthy control and in the study patient before and after HCT. The expression of the activation 
markers CD25 and OX40 (lower panels) and the dilution of a cell dye during cell proliferation (upper panels) after T-cell 
stimulation with a peptide pool of the HPV19 E6 protein are shown. Normal T-cell activation results in the up-regulation 
of CD25 and OX40 and cell proliferation, as shown by dilution of a cell dye (healthy control, black rectangle). Such T-cell 
activation and proliferation is impaired in the study patient before HCT (red rectangle), whereas prominent T-cell 
activation and expansion of E6-specific CD4 T cells occurs after HCT (blue rectangle). Panel D shows the principal-
component analysis (PCA) of the CD4 and CD8 T-cell transcriptome before and 36 hours after TCR stimulation with 
CD3/CD28 cross-linking antibodies, representing unstimulated or resting and stimulated or activated T cells, respectively. 
The PCA figures represent a two-dimensional scatterplot of the first two principal components (PC2) of the RNA 
sequencing transcriptional data from stimulated (squares) and unstimulated (circles) T cells from two healthy controls 
(black) and the study patient before HCT (red) and after HCT (blue). The study patient’s stimulated T cells after HCT (blue 
squares) have more similarity to those from heathy controls (black squares) than do T cells from the study patient before 
HCT (red squares). Resting unstimulated T cells (circles) do not have substantial transcriptional differences between 
healthy controls and the study patient before and after HCT. Panel E shows hierarchical cluster analysis of the 
differentially regulated genes in CD4 and CD8 T cells before and 36 hours after TCR stimulation with CD3/CD28 cross-
linking antibodies. The figures represent the factor change in the transcription of genes in T cells of two healthy controls 
(gray) and the study patient before HCT (red) and after HCT (blue) in unstimulated conditions (white bar at top of graph) 
and TCR-stimulated conditions (black bar at top of graph and boxed labels at bottom). Each row is a gene, and each 
column is a sample from one of the two healthy controls or the study patient. The study patient’s stimulated CD4 and 
CD8 T cells after HCT (blue) cluster with those from healthy controls (black) as compared with T cells before HCT (red).



Discussion
Cutaneous SCC, a common cutaneous cancer, is caused primarily by ultraviolet-mediated somatic DNA 
mutations. However, the increased risk of cutaneous SCC in solid-organ transplantation, chronic 
lymphocytic leukemia, and other immunocompromising conditions — and the robust clinical response to 
immune-checkpoint inhibitors — indicate that impaired adaptive T-cell responses are associated with 
both the development and the progression of cutaneous SCC. Nonetheless, it remains unclear to what 
extent skin commensal β-HPVs, somatic neoantigens, or both are involved in generating and maintaining 
T-cell responses that can prevent or control skin carcinogenesis.
We found that a recurrent, invasive, treatment-resistant cutaneous SCC had high expression of 
β1-HPV19 viral oncogenes during host genome integration. This tumor lacked typical SCC-
associated somatic driver mutations and had only modest ultraviolet-mediated and overall 
mutational burden. This patient’s tumor showed β-HPV integration in cutaneous SCC, and we 
attribute the patient’s benign and malignant HPV-related diseases to the specific immunologic 
context determined by a ZAP70–mediated impairment in HPV-specific T-cell responses. ZAP70 
hypomorphic variants, such as the ones identified in this patient, can be partially permissive for 
T-cell development but still impair TCR-mediated signal transduction. The precise genotype–
phenotype correlation identified in this case allowed us to decipher the long-term clinical effect 
of altered TCR signaling on adaptive immunity against commensal HPV and consequent skin 
carcinogenesis.





The human toll of motor vehicle–related deaths in the United States is staggering: 42,939 
people lost their lives on U.S. roadways in 2021 alone. Despite continued efforts to reduce the 
number of road fatalities, U.S. fatality rates (both per capita and per vehicle-mile traveled) are 
much higher than those observed in many other high-income nations. This crisis is not 
inevitable — analyses of naturalistic data from in situ driving provide us with an 
unprecedented understanding of the behaviors and circumstances that contribute to motor 
vehicle crashes, the leading cause of death for persons 5 to 29 years of age. These data, 
coupled with recent advances in technology, provide us with the tools necessary to reverse 
this preventable trend and make tangible progress toward a future with universally safe 
mobility.
In 2021, the U.S. Department of Transportation (USDOT) adopted the evidence-based 
Safe System Approach, which encompasses six principles: death and serious injuries 
on our roadways are unacceptable, humans make mistakes, humans are vulnerable, 
responsibility for safety is shared, safety is proactive, and redundancy is crucial.



Research Objectives and Principles of the Safe System Approach





Haddon Matrix for Prevention of Motor Vehicle–Related Fatalities and Serious Injuries.



Conclusions
As a society, we cannot accept an annual toll of 42,939 fatalities and 2,497,657 
injuries (in 2021) on our nation’s roadways. Worse yet, we are currently moving in 
the wrong direction, with the incidence of fatalities and injuries increasing on 
average over the past several years. The USDOT, in its Safe System Approach, shifts 
the blame for these fatalities and injuries from exclusively the road users (e.g., 
drivers and pedestrians) to all the stakeholders in our transportation system, 
including the engineers, policymakers, public health professionals, and medical 
professionals who design and affect all aspects of our transportation systems. The 
Safe System Approach is an evidenced-based framework that stands to improve 
safety for all, and its success depends on full participation by all stakeholders.





A 19-year-old woman was admitted to this hospital because of episodes of shaking of the right arm 
and leg and odd behaviors.
The patient had been in her usual state of health until 10 days before the current presentation, when 
slowed speech developed, along with intermittent shaking and numbness of the right arm. Seven 
days before the current presentation, bystanders witnessed the patient collapse while she was 
standing on a subway platform; full-body shaking reportedly occurred. On arrival of emergency 
medical services, the patient was confused, drooling, and had bitten her tongue. During transport to 
the emergency department of another hospital by ambulance, she gradually became more alert.
In the emergency department, the patient did not recall the events at the subway station. The vital 
signs and physical examination were normal. The blood lactate level was 13.9 mmol per liter (125.2 
mg per deciliter; reference range, 0.7 to 2.1 mmol per liter [6.3 to 18.9 mg per deciliter]), and the 
blood creatine kinase level was 84 U per liter (reference range, 30 to 135). Blood levels of 
electrolytes, glucose, alanine aminotransferase, and aspartate aminotransferase were normal, as 
were the results of tests of kidney function and the complete blood count. Computed tomography 
(CT) and magnetic resonance imaging (MRI) of the head, performed without the administration of 
intravenous contrast material, showed no abnormalities. The patient was admitted to the other 
hospital.



Additional history was obtained from the patient’s parents. She had a history of depression and 
anxiety symptoms, for which she had seen a therapist briefly in the year before the current 
presentation; there were no previous psychiatric admissions. Medications since discharge from the 
other hospital included levetiracetam, lamotrigine, melatonin, and folic acid; she had been taking no 
medications before the admission to the other hospital. She had no known adverse reactions to 
medications. The patient was born and raised in an urban area of South Asia. One year before the 
current presentation, she moved to a suburban area of the Midwest United States, where she 
attended college and had two part-time jobs. Three weeks before the current presentation, she 
traveled with her parents to New England for vacation. The patient did not drink alcohol, smoke 
cigarettes, vape, use cannabis, or take illicit drugs. Her mother, father, and sibling were alive and well; 
her paternal grandmother had schizophrenia.
On the second hospital day, the patient was evaluated by the psychiatry consultant. During 
the interview, she had a sudden onset of extension and stiffening of the right arm, flexion 
and stiffening of the left arm, and turning of the head to the right, followed by full-body 
shaking. During the episode, the eyes stared but she blinked in response to threat. After 
approximately 60 seconds, the episode resolved. She described feeling that her “brain and 
mind were disconnected,” and she did not think that she would be able to return to college. 
She did not have auditory or visual hallucinations or suicidal or homicidal thoughts.



Differential Diagnosis
This previously healthy young woman presented with neurologic symptoms and changes in behavior 
that were acute in onset and severe in nature. 
Seizurelike Activity
This patient initially presented with collapse and episodes of full-body shaking, with 
subsequent amnesia and confusion. The blood lactate level was elevated; other laboratory test 
results were unremarkable, as was imaging of the head. This clinical picture is consistent with 
generalized seizure. During the admission to the first hospital, the patient had episodes of 
impaired speech, numbness of the right arm, and shaking of the right side, with an aura that 
was described as a feeling of dread. 
Catatonia
On admission to this hospital, the patient began to have more bizarre and less consistent 
behaviors, such as variable and delayed speech with occasional mutism, as well as inconsistent 
oppositional behaviors and repetitive, purposeless movements. Routine laboratory test results 
continued to be unremarkable aside from elevated levels of creatine kinase. 
Psychosis
The disorganized thought process and the sense of fragmentation reported by the patient are 
consistent with psychosis. 



Common Disorders in Which Psychosis Is Typical
Toxidromes that result from substance use are common, and psychosis is a typical feature. Substance 
use may include recreational use of dextromethorphan or synthetic cannabinoids, which may not be 
detected on routine toxicology screening. 
Common Disorders in Which Psychosis Is Atypical
Cancer, stroke, and severe traumatic brain injury are all unlikely causes of this patient’s 
presentation, given the normal imaging studies. Most endocrine and metabolic considerations 
are ruled out on the basis of normal laboratory test results. 
Rare Disorders in Which Psychosis Is Atypical
Genetic syndromes and neurodegenerative diseases rarely manifest in the second decade of 
life. Wilson’s disease is unlikely in this patient without signs of liver disease, which are usually 
present by the time of onset of psychosis. 
Rare Disorders in Which Psychosis Is Typical
Acute intermittent porphyria occurs in young women and is characterized not only by psychosis 
but also by seizure and changes in behavior. However, this patient had persistent symptoms 
over the course of weeks as opposed to the discrete episodes that usually characterize acute 
intermittent porphyria. 
Diagnosis
Anti–NMDA receptor encephalitis.



Initial Management
Lumbar puncture was performed on hospital day 2. Gram’s staining of the CSF revealed rare white 
cells and no bacteria. Analysis of the CSF showed 19 white cells per microliter (reference range, 0 to 
5), of which 89% were lymphocytes, 8% were monocytes, and 3% were neutrophils. The CSF glucose 
and total protein levels were normal. Empirical treatment with intravenous acyclovir for a possible 
diagnosis of HSV infection was started. 
In patients with presumed anti–NMDA receptor encephalitis, early treatment with 
immunosuppressive therapy aims to reduce circulating levels of antibodies that disrupt 
complex neuronal functions through interaction with glutamate NMDA receptors, which are 
widely distributed on cerebral neuronal membrane surfaces. Synergistic immunosuppressive 
regimens, including intravenous glucocorticoids and intravenous immune globulin (IVIG), are 
the mainstay of treatment based on clinical experience and expert opinion.
Approximately 50% of young women presenting with anti–NMDA receptor encephalitis will 
have an ovarian teratoma as the occult trigger of paraneoplastic disease. Pelvic imaging may 
provide additional early support for the diagnosis while awaiting results of antibody testing. If 
a teratoma is detected, prompt resection is critical. A transabdominal ultrasound image of the 
pelvis obtained on hospital day 5 revealed a heterogeneous mass, measuring 17 cm in 
diameter with mixed echogenicity, located in the right adnexa.







This patient received additional immunosuppression in the context of worsening symptoms 2 weeks 
after first-line therapy. Therapeutic plasma exchange was initiated in addition to induction doses of 
rituximab, a combination that is often used in patients who do not have a response to first-line therapy.
After the patient received additional immunosuppressive therapy and therapeutic plasma exchange, her 
condition improved substantially, and she showed remarkable insight into her illness without any further 
evidence of psychosis. After a 6-week inpatient hospitalization, she was transferred to a rehabilitation 
facility for ongoing speech and language therapy, occupational therapy, physical therapy, and monitoring 
of catatonia while lorazepam was tapered.
During the first 24 months of treatment for anti–NMDA receptor encephalitis, the risk of relapse is 12%. 
Relapses are most likely to manifest with isolated psychiatric symptoms and can occur up to 13 years 
after initial diagnosis.
In patients with anti–NMDA receptor encephalitis, immunosuppression is maintained for many months. 
One regimen with a favorable safety profile is administration of intravenous methylprednisolone, initially 
with weekly infusions, followed by infusions at 2-week intervals and then at 4-week intervals over the 
course of 6 to 12 weeks. At her last follow-up with the neurology consultant 7 months after discharge, 
the patient had completed treatment with methylprednisolone. She continues to receive rituximab 
infusions every 6 months, and there have been no signs of relapse.
Final Diagnosis
Malignant mixed germ-cell tumor and anti–NMDA receptor encephalitis.



Anti-NMDA receptor encephalitis is a rare autoimmune disease where the body's immune system mistakenly attacks 
NMDA receptors in the brain, causing inflammation and various neurological and psychiatric symptoms. It is characterized 
by a range of symptoms including psychosis, memory deficits, seizures, and movement disorders. Treatment often 
involves immunosuppressants and tumor removal if a germ cell tumor is present, with a generally good prognosis when 
treatment is initiated early.



Enzalutamid ist ein Medikament, das zur Behandlung von Prostatakrebs eingesetzt wird. Es ist ein Androgenrezeptor-
Inhibitor und wird bei fortgeschrittenem Prostatakrebs, der nicht mehr auf eine Standard-Hormontherapie anspricht 
(kastrationsresistenter Prostatakrebs), oder bei metastasiertem Prostatakrebs eingesetzt.



PARP ist die Abkürzung für Poly(ADP-Ribose)-Polymerase. Es 
handelt sich um Enzyme, die an der DNA-Reparatur beteiligt 
sind. PARP-Inhibitoren sind Medikamente, die diese Enzyme 
hemmen und somit die Reparatur von DNA-Schäden in 
Krebszellen verhindern, was zu deren Absterben führen kann.



Talazoparib, ist ein Medikament, das zur Behandlung bestimmter Krebsarten eingesetzt wird. Es gehört zur 
Gruppe der PARP-Inhibitoren und wird oral in Form von Hartkapseln verabreicht.

















Homologous recombination repair (HRR) is a crucial DNA repair pathway that accurately fixes DNA double-strand 
breaks (DSBs) by using an undamaged homologous DNA sequence, often the sister chromatid, as a template. This 
process is vital for maintaining genomic stability and preventing mutations that can lead to cancer.



Homologous recombination repair (HRR) 













Necator americanus gehört zur Familie 
der Nematoden und lebt im Dünndarm von 
Menschen, Hunden und Katzen. Mit seinem 
Artverwandten Ancylostoma duodenale ist 
er der humanpathogene Auslöser 
der Ancylostomatidose. 
Dieser Parasit unterscheidet sich von seinem 
Artverwandten - Ancylostoma duodenale - 
durch die geografische Verbreitung, 
unterschiedlicher Mundapparate und seine 
relative Größe. Er besitzt zwei dorsale und 
zwei ventrale Schneideplatten im vorderen 
Rand seiner Mundkapsel. Zudem hat er je 
ein paar subdorsale sowie subventrale Zähne 
nahe des Hinterleibes. Die männlichen Tiere 
werden zwischen 7-9 mm lang, die 
weiblichen 9-11 mm. Sie leben etwa 3 bis 5 
Jahre. Fertilisierte Weibchen legt 5000 bis 
10.000 Eier täglich.



Albendazol ist ein Arzneistoff aus der Gruppe der 
Benzimidazole und wird als Anthelminthikum zur Behandlung 
verschiedener Wurminfektionen eingesetzt. Es wirkt, indem es 
die Glukoseaufnahme und den Stoffwechsel von Helminthen 
(Würmern) stört, was zum Absterben der Parasiten 
führt. Albendazol ist sowohl in der Human- als auch in 
der Veterinärmedizin gebräuchlich.



















ASTER 70s - Adjuvant Systemic Treatment for (ER)-Positive HER2-negative Breast Carcinoma in Women 
Over 70 According to Genomic Grade (GG): Chemotherapy + Endocrine Treatment Versus Endocrine 
Treatment















Mile = 1500 M

Eine 1500-Meter-Zeit von 6 Minuten 
ist eine sehr gute Zeit und deutet 
auf eine hohe Fitness hin. Es 
entspricht einer Pace von 4 Minuten 
pro Kilometer, was für viele Läufer 
ein ambitioniertes Ziel ist.The Donald Trump workout



Heavy water, specifically doubly labeled water (DLW), is used to measure metabolism in humans and animals by tracking 
the elimination rates of deuterium (2H) and oxygen-18 (18O) from the body. Since deuterium leaves the body only 
through water loss, while oxygen-18 is lost through both water and carbon dioxide (CO2), the difference in their 
elimination rates allows for the calculation of CO2 production, which is directly related to energy expenditure. This 
method is particularly useful for determining energy expenditure in free-living conditions over extended periods.
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HG move about 
10 km/day










