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A 47-year-old man with type 2 diabetes presented to 
the endocrinology clinic owing to several years of 
progressive growth of skin lesions on his lower 
abdominal wall where he had repeatedly injected 
insulin. He also reported unpredictable episodes of 
hypoglycemia. A physical examination was notable for 
two pendulous skin masses on the lower abdominal 
wall. The glycated hemoglobin level was 9.2% 
(reference value, <7.1). What is the most likely 
diagnosis? 

Inguinal hernias
Injection site granulomas
Insulin-derived amyloidosis
Lipoatrophy
Lipomas

Insulin-derived amyloidosis is the accumulation of 
subcutaneous amyloid deposits at sites of repeated insulin 
injection. Insulin-derived amyloidosis is challenging to 
differentiate from lipohypertrophy — another cutaneous 
complication of repeated insulin injections — without 
histopathological assessment. Both conditions are prevented 
by frequent rotation of insulin-injection sites. In this case, 
surgical resection was performed for cosmesis. 
Histopathological assessment showed amorphous eosinophilic 
deposits, positive Congo red staining, and apple-green 
birefringence under polarized light. The specimen also stained 
positive for thioflavin T under fluorescence. 



Insulin-derived amyloidosis, also known as insulin ball or 
amyloidoma, is a rare complication of insulin therapy where 
insulin accumulates in subcutaneous tissue at injection sites, 
forming hard masses called amyloid deposits. These deposits 
can affect glycemic control, potentially leading to poor blood 
sugar management.



CD38 ist ein Glykoprotein und ein Enzym, das auf 
der Oberfläche vieler Immunzellen, insbesondere 
Plasmazellen, vorkommt. Es spielt eine wichtige 
Rolle bei der Aktivierung und Proliferation von 
Immunzellen und wird als Marker für 
Zellaktivierung und als Ziel für 
immuntherapeutische Maßnahmen verwendet.

Daratumumab ist ein humaner monoklonaler 
Antikörper (IgG1κ) der zur Behandlung von 
multipler Myelom, einer malignen Erkrankung 
des Knochenmarks, eingesetzt wird. Er bindet an 
das Glykoprotein CD38, welches auf 
Myelomzellen stark exprimiert wird, und löst 
dadurch verschiedene Mechanismen aus, die 
zum Zelltod der Myelomzellen 
führen. Daratumumab ist unter dem 
Handelsnamen Darzalex erhältlich.



Daratumumab, an anti-CD38 monoclonal antibody, has been 
approved for the treatment of multiple myeloma. Data are 
needed regarding the use of daratumumab for high-risk 
smoldering multiple myeloma, a precursor disease of active 
multiple myeloma for which no treatments have been 
approved.
In this phase 3 trial, we randomly assigned patients with high-
risk smoldering multiple myeloma to receive either 
subcutaneous daratumumab monotherapy or active 
monitoring. Treatment was continued for 39 cycles, for 36 
months, or until confirmation of disease progression, 
whichever occurred first. The primary end point was 
progression-free survival; progression to active multiple 
myeloma was assessed by an independent review committee in 
accordance with International Myeloma Working Group 
diagnostic criteria.

(schwelend; glimmen)



Smoldering multiple myeloma is an asymptomatic precursor disease of active multiple myeloma, and the 
current standard care is observation. However, patients with smoldering multiple myeloma who are at 
high risk for progression to active multiple myeloma may benefit from early treatment, although no 
treatments have been approved for this indication.
Daratumumab, a human IgGκ monoclonal antibody targeting CD38, has been approved for use as 
monotherapy or in combination with standard regimens for multiple myeloma. The phase 2 CENTAURUS 
study showed that daratumumab had single-agent activity in patients with intermediate-risk or high-risk 
smoldering multiple myeloma.
Patients
Patients were required to be at high risk for progression to active multiple myeloma, with a percentage 
of clonal plasma cells in bone marrow of at least 10% and the presence of at least one of the following 
risk factors (which were based on data available at the time of trial development): a serum M-protein 
level of at least 30 g per liter, IgA smoldering multiple myeloma, immunoparesis with reduced levels of 
two uninvolved immunoglobulin isotypes, a ratio of involved free light chains to uninvolved free light 
chains (FLC ratio) in serum of 8 to less than 100, or a percentage of clonal plasma cells in bone marrow of 
more than 50% to less than 60%. 
End Points and Assessments
The primary end point was progression-free survival, which was evaluated in an analysis of the time from 
randomization to the initial documentation of progression to active multiple myeloma or death from any 
cause, whichever occurred first. 



Summary of Progression Events (Intention-to-Treat 
Population).



Adverse events



Progression-free Survival and Overall Survival.
Panel A shows Kaplan–Meier estimates of 
progression-free survival in the intention-to-treat 
population. Progression-free survival was 
evaluated in an analysis of the time from 
randomization to the initial documentation of 
progression to active multiple myeloma or death 
from any cause, whichever occurred first. Disease 
progression was assessed by an independent 
review committee in accordance with the 
International Myeloma Working Group SLiM–
CRAB diagnostic criteria for multiple myeloma.6 
The primary analysis of progression-free survival 
was performed after 166 events had occurred. 
Tick marks indicate censored data. The dashed 
line indicates the 5-year estimate. Panel B shows 
Kaplan–Meier estimates of overall survival in the 
intention-to-treat population.

https://www.nejm.org/doi/full/10.1056/NEJMoa2409029




The BCG vaccine, which stands for Bacillus Calmette-Guérin, 
is a live attenuated vaccine used to prevent tuberculosis (TB) 
and other mycobacterial infections. It is currently the only 
vaccine available against TB and is primarily given to infants in 
countries where TB is prevalent.
Purpose:
TB Prevention:
The BCG vaccine is primarily used to prevent severe forms of 
TB, particularly in children, such as TB meningitis (inflammation 
of the lining of the brain) and miliary TB (spread of TB infection 
to multiple organs).
Limited Protection:
While effective in preventing severe forms of TB in children, the 
BCG vaccine provides less protection against pulmonary TB in 
adults, according to the Centers for Disease Control and 
Prevention (CDC).



Der QFT (QuantiFERON®-TB Gold Test) ist ein in-vitro Test zur Diagnose einer Tuberkuloseinfektion. Er misst die 
zellvermittelte Immunantwort des Körpers auf Antigene von Mycobacterium tuberculosis. Ein positives Ergebnis deutet 
auf eine latente oder aktive Tuberkuloseinfektion hin.
Mehr Details:
Funktionsweise:
Der QFT verwendet eine Blutprobe und misst die Freisetzung von Interferon-Gamma (IFN-γ) durch T-Zellen, die durch die 
Antigene von M. tuberculosis stimuliert werden.
Anwendung:
Der QFT wird häufig als Alternative zum Tuberkulin-Hauttest eingesetzt, insbesondere bei Verdacht auf eine 
Tuberkuloseinfektion oder bei Kontakt zu erkrankten Personen.
Interpretation:
Ein positives Ergebnis weist auf eine latente oder aktive Tuberkuloseinfektion hin.
Vorteile:
Im Gegensatz zum Tuberkulin-Hauttest ist der QFT nicht durch die BCG-Impfung beeinflusst.



In a previous phase 2 trial, bacille Calmette–Guérin (BCG) revaccination was not 
shown to provide protection from primary Mycobacterium tuberculosis infection 
but prevented sustained M. tuberculosis infection, defined by an initial conversion 
on a QuantiFERON-TB (QFT) test (an interferon-γ release assay) from negative to 
positive, followed by two additional positive QFT tests at 3 and 6 months after the 
initial conversion (a secondary end point). A vaccine efficacy of 45% (95% 
confidence interval [CI], 6 to 68) was observed.
We performed a phase 2b, double-blind, randomized, placebo-controlled trial to 
evaluate the efficacy of BCG revaccination, as compared with placebo, for the 
prevention of sustained QFT test conversion (primary end point) in QFT test–
negative, human immunodeficiency virus (HIV)–negative adolescents. Adverse 
events were assessed in a secondary analysis, and immunogenicity was assessed in 
an exploratory analysis. Vaccine efficacy was evaluated in the modified intention-
to-treat population, which included all the participants who had undergone 
randomization, received the BCG vaccine or placebo, and had a negative QFT test 
10 weeks after receipt of BCG vaccine or placebo; the last criterion was added to 
exclude participants with M. tuberculosis infection around the time that the 
vaccine or placebo was administered. Hazard ratios and 95% confidence intervals 
were estimated from a stratified Cox proportional-hazards model.



Approximately 1.7 billion people are estimated to be infected with Mycobacterium tuberculosis 
worldwide, of whom approximately 56 million are newly infected and at high risk for progression to 
tuberculosis disease. In 2022, an estimated 10.6 million new cases of tuberculosis disease were 
reported worldwide, which included 1.3 million cases in children younger than 15 years of age. 
Tuberculosis disease was responsible for 1.3 million deaths worldwide in 2022, which included 167,000 
deaths in persons living with human immunodeficiency virus (HIV) infection. The incidence of 
tuberculosis disease in South Africa is among the highest in the world, with an estimated 468 cases per 
100,000 persons in 2022. Cohort studies in the Western Cape province showed that the prevalence of 
M. tuberculosis infection, as assessed by means of an M. tuberculosis–specific interferon-γ release assay 
(IGRA) such as QuantiFERON-TB (QFT) tests, increases quickly among adolescents, with an incidence of 
QFT test conversion (from negative to positive) as high as 10% per year.
In the absence of a licensed vaccine for the prevention of tuberculosis disease in adolescents and 
adults, we aimed to confirm that BCG revaccination confers protection against sustained M. tuberculosis 
infection in a larger population with an expanded age range and geographic area and to identify 
candidate correlates of protection for this trial end point. We assumed that a confirmatory trial could 
potentially support a policy change for BCG revaccination in South Africa or motivate funders to invest 
in a large phase 3 trial of BCG revaccination for the prevention of disease in support of the global effort 
to accelerate the end of the tuberculosis disease epidemic. Here we report the results of a phase 2b 
trial to assess the efficacy of BCG revaccination for the prevention of sustained M. tuberculosis infection 
in South Africa.





Methods
Trial Design and Objectives
In this double-blind, phase 2b, randomized, placebo-controlled trial, participants were enrolled at five sites in South 
Africa: Worcester, Cape Town, and Mbekweni in Western Cape province; Durban in KwaZulu-Natal province; and 
Johannesburg in Gauteng province. The primary objective was to show the efficacy of BCG revaccination, as compared 
with placebo, against sustained M. tuberculosis infection in QFT test–negative, healthy adolescents. The QFT Gold-Plus 
test was used for the assessment of M. tuberculosis infection.



Sustained and Initial QFT Test Conversions.



Incidence of Adverse Events and Medication Use.



Of about 900 in each group







Tenofoviralafenamid, kurz TAF, ist ein Medikament zur 
Behandlung einer Hepatitis-B- oder HIV-Infektion. Es ist 
ein Prodrug von Tenofovir und gehört zur Gruppe 
der nukleotidischen Reverse-Transkriptase-Inhibitoren (NtRTI).

Emtricitabin ist ein Arzneimittel, das zur Behandlung von HIV-
Infektionen und zur Prävention von HIV-Infektionen eingesetzt 
wird. Es gehört zur Wirkstoffklasse der nukleosidischen 
Reverse-Transkriptase-Inhibitoren (NRTI).

Dolutegravir ist ein antiretroviraler Wirkstoff aus der Gruppe 
der Integrase-Strangtransfer-Inhibitoren (INSTI), der in der HIV-
Therapie eingesetzt wird. Er hemmt ein Enzym, das für die 
Vermehrung des HI-Virus notwendig ist, indem er an das aktive 
Zentrum der viralen Integrase bindet.

What is the HIV regimen for children?
Preferred regimens are as follows: Infants, birth to < 14 days: 2 
NRTIs plus nevirapine. Aged ≥14 days to < 3 years: 2 NRTIs plus 
lopinavir/ritonavir. Aged ≥2 years to < 3 years: 2 NRTIs plus 
lopinavir/ritonavir or 2 NRTIs plus raltegravir.

Children with HIV infection face unique challenges due 
to the severity of the disease and the complexities of 
managing it in children. Early diagnosis and treatment 
are crucial for improving outcomes and preventing 
long-term complications. Approximately 1.4 million 
children under 15 were living with HIV in 2023, and 
120,000 new cases were reported, highlighting the 
ongoing impact of HIV on children worldwide.



Children living with human immunodeficiency virus (HIV) have 
limited options for second-line antiretroviral therapy (ART).
In this open-label trial with a 2-by-4 factorial design, we 
randomly assigned children with HIV who had first-line 
treatment failure to receive second-line therapy with tenofovir 
alafenamide fumarate (TAF)–emtricitabine or standard care 
(abacavir or zidovudine, plus lamivudine) as the backbone and 
dolutegravir or ritonavir-boosted darunavir, atazanavir, or 
lopinavir as the anchor drug. The primary outcome was a viral 
load of less than 400 copies per milliliter at 96 weeks. We 
hypothesized that TAF–emtricitabine would be noninferior to 
standard care, that dolutegravir and ritonavir-boosted 
darunavir would each be superior to ritonavir-boosted lopinavir 
and atazanavir analyzed in combination, and that ritonavir-
boosted atazanavir would be noninferior to ritonavir-boosted 
lopinavir. Safety was also assessed.



Globally, the number of children living with human immunodeficiency virus (HIV) who are receiving first-line 
antiretroviral therapy (ART) is increasing. This increase in access to ART, coupled with increased monitoring of HIV viral 
load, is in turn increasing the number of children in need of second- or subsequent-line ART after virologic failure. Most 
children with HIV live in Africa, where until recently first-line nonnucleoside reverse-transcriptase inhibitor (NNRTI)–
based regimens were widely used. After the failure of first-line NNRTI-based ART, guidelines recommend an anchor 
drug from a new class (a ritonavir-boosted protease inhibitor or integrase inhibitor), plus a backbone of two nucleoside 
(or nucleotide) reverse-transcriptase inhibitors (NRTIs). Maximizing effectiveness and acceptability to patients while 
minimizing side effects is particularly important for children in need of lifelong ART. Which backbone and anchor drugs 
are safest and most effective for pediatric second-line ART remains unclear.
Participants
Participants were children with HIV who were 3 to 15 years of age, weighed at least 14 kg, were receiving first-line 
NNRTI-based ART, had treatment failure according to World Health Organization (WHO) criteria (a confirmed viral load 
of >1000 copies per milliliter after receiving counseling about adherence to the treatment regimen, or immunologic or 
clinical criteria for failure), and had a viral load above 400 copies per milliliter at the screening visit. Postmenarchal girls 
were required to have a pregnancy test with negative results.
Randomization and Procedures
Participants were randomly assigned to receive one of two backbone drug combinations — TAF–emtricitabine or 
standard care (abacavir–lamivudine or zidovudine–lamivudine, whichever was not used in first-line ART) — and were 
simultaneously randomly assigned to receive one of four anchor drugs (dolutegravir, ritonavir-boosted darunavir, 
ritonavir-boosted atazanavir, or ritonavir-boosted lopinavir).
Outcomes
The primary outcome was a viral load of less than 400 copies per milliliter at 96 weeks; death before week 96 was 
considered to be treatment failure. 



Grade 3 and 4 Adverse Events









Die CAR-T-Zelltherapie ist eine innovative Krebsbehandlung, bei der T-Zellen aus dem Blut des Patienten entnommen und im 
Labor gentechnisch so verändert werden, dass sie Krebszellen gezielt erkennen und zerstören können. Diese modifizierten T-
Zellen, die CAR-T-Zellen genannt werden, werden dann wieder in den Körper des Patienten gegeben, wo sie die Krebszellen 
angreifen.



Ein zusätzliches Interleukin-18-Transkript 
ist das Schlüsselrezept des neuen 
huCART19-IL18-Konstruktes.

Interleukin-18, kurz IL-18, ist ein proinflammatorisches Zytokin, das zur IL-1-
Superfamilie gehört. Es wird von Makrophagen und anderen Zelltypen (u.a. dendritische 
Zellen, Kupffer-Zellen, Keratinozyten, Osteoblasten, Mikroglia und Fibroblasten) produziert. 
Interleukin-18 entsteht aus einem Vorläuferpeptid (Pro-IL-18) mit 24 kDa, das durch 
die Caspase 1 in seine bioaktive 18-kDa-Form aufgespalten wird. In dieser Form bindet es an 
den Interleukin-18-Rezeptor (IL-18R). Zusammen mit Interleukin-12 induziert es nach einer 
Konfrontation mit mikrobiellen Lipopolysacchariden (LPS) die zellvermittelte Immunabwehr. 
Wenn sie mit IL-18 stimuliert werden, sezernieren natürliche Killerzellen und bestimmte T-
Zellen Interferon-γ (IFN-γ) oder Typ-II-Interferon, das eine wichtige Rolle bei der Stimulation 
von Makrophagen spielt.





A promising strategy to improve CAR T-cell efficacy involves developing fourth-generation 
armored CAR T cells that secrete proinflammatory cytokines to bolster antitumor activity. This 
approach is currently being explored in solid tumors according to the hypothesis that cytokine 
secretion enhances the cytotoxicity of CAR and tumor-infiltrating T cells while modifying the 
immunosuppressive tumor microenvironment. One such cytokine, interleukin-18, is a 
proinflammatory molecule that is primarily produced by macrophages and dendritic cells. 
Interleukin-18 enhances the activation of T cells and natural killer cells, promotes the 
production of interferon-γ, and has potential therapeutic applications. Preclinical studies 
conducted by our group and others have shown that interleukin-18–armored CAR T cells have 
superior antitumor efficacy and result in prolonged survival in mouse models.
Building on this concept, we developed huCART19-IL18, an autologous anti-CD19 CAR T-cell 
product that constitutively secretes interleukin-18. In addition, huCART19-IL18 is 
manufactured in a rapid, 3-day process that is designed to preserve stem-cell–like 
characteristics and reduce exhaustion in T cells. To mitigate immunogenicity and improve CAR 
T-cell persistence, we incorporated a humanized anti-CD19 single-chain variable fragment.



Treatment
Autologous T cells were obtained from the patients by means of leukapheresis. Bridging therapy was 
optional. Manufacturing and cryopreservation of huCART19-IL18 was performed by the Clinical Cell 
and Vaccine Production Facility at the University of Pennsylvania. Dose levels of huCART19-IL18 
between 3×106 and 3×108 cells were administered as a single intravenous infusion 2 to 5 days after 
lymphodepleting chemotherapy. Lymphodeletion was performed with either bendamustine (at a dose 
of 90 mg per square meter of body-surface area) for 2 days or a combination of cyclophosphamide (at 
a dose of 250 mg per square meter) and fludarabine (at a dose of 25 mg per square meter) for 3 days 
at the discretion of the investigator. Patients who had a clinical benefit after the huCART19-IL18 
infusion but who had residual or relapsing disease could receive retreatment with huCART19-IL18.
Efficacy and Safety Measures
The initial response assessment was performed 3 months after the huCART19-IL18 infusion according 
to the Lugano 2014 response criteria. Patients were then transitioned to long-term follow-up. The 
grading of cytokine release syndrome and immune effector cell–associated neurotoxicity syndrome 
(ICANS) was performed according to consensus criteria. 
Correlative Studies
We determined the degree of huCART19-IL18 expansion and persistence by measuring the 
number of copies of huCART19 transgene per microgram of genomic DNA using real-time 
quantitative polymerase-chain-reaction (qPCR) assays.











Discussion
In our trial, we found that autologous interleukin-18–armored CAR T cells had promising clinical 
activity in patients with relapsed or refractory CD19+ lymphomas after the failure of previous anti-
CD19 CAR T-cell therapy. The treatment was associated mainly with toxic effects of grade 1 or 2, 
with no unexpected or delayed effects observed. Our findings indicate that 3-day manufacturing of 
huCART19-IL18 from autologous T cells is feasible, with 21 of 22 eligible patients receiving the 
product.
Our goal of using an expedited 3-day manufacturing process was to enrich the product with less 
differentiated naive-like CAR T cells, which could enhance in vivo expansion and activity. We 
observed the expansion of huCART19-IL18 with persistence for more than 2 years in some patients. 
Such persistence occurred even in patients who had received the lowest dose of huCART19-IL18 
(3×106), which is lower than the dose used for treatment of lymphomas with currently available 
second-generation CAR T products by a factor of approximately 20 to 100. Although the median 
vein-to-vein time was more than 2 months in this trial because of the protocol-mandated safety 
stagger design, a shorter manufacturing process may have the additional benefit of reducing the 
time required to produce and administer the CAR T-cell therapy.









The GIMEMA Frontline Strategy without Chemotherapy from 
2000 to 2025 in Patients with Ph-Positive ALL.







Conclusions
In the year 2000, a TKI without chemotherapy was introduced 
for the frontline treatment of older adults with Ph-positive ALL, 
which gave rise to a new era in the management of this 
disease. If every piece of the puzzle is in place — early 
diagnosis, TKI and blinatumomab availability, and MRD 
monitoring — today, 25 years later, we can expect to cure most 
adults with Ph-positive ALL, irrespective of age. Efforts to do so 
should ensure that all these components are widely available, 
including availability in middle- and low-income countries. A 
subcutaneous formulation of blinatumomab is under active 
investigation, with very encouraging early results. We can thus 
expect that soon most patients with Ph-positive ALL will be 
treated with an oral TKI plus subcutaneous blinatumomab. 
These past 25 years have witnessed a true revolution in the 
management and outcome of what used to be the most lethal 
hematologic cancer, as illustrated by the increases in overall 
and disease-free survival shown.





A 29-year-old woman was admitted to this hospital because of sore throat and peritonsillar swelling and bleeding.
The patient had been well until 7 weeks before the current admission, when sore throat developed. When the soreness 
did not abate after 1 week, she sought evaluation at a primary care clinic of another hospital. Screening tests of a 
nasopharyngeal swab for severe acute respiratory syndrome coronavirus 2 RNA and streptococcal antigen were negative. 
The patient was instructed to rest and drink fluids.
During the next 4 days, the throat soreness increased in severity to the point that the patient was unable to sleep through 
the night. She returned to the primary care clinic, and azithromycin was prescribed. During the subsequent 5 days, she 
took the prescribed antibiotic, but the throat soreness did not abate. She called the primary care clinic and was instructed 
to go to the emergency department of the other hospital.
On evaluation in the emergency department, 31 days before the current admission, the patient described pain and 
swelling on the right side of the throat and noted that when she swallowed food, it felt as though the food became 
“stuck.” She reported fatigue but no fever, headache, shortness of breath, cough, nausea, vomiting, abdominal pain, 
diarrhea, or rash.
On examination, the temporal temperature was 36.9°C, the blood pressure 105/77 mm Hg, the heart rate 74 beats per 
minute, and the oxygen saturation 99% while the patient was breathing ambient air. She appeared well and had a normal 
voice without hoarseness or stridor. The mucous membranes were moist. Edema and fluctuance were seen in the right 
peritonsillar area of the soft palate. The right tonsil had no erythema, swelling, or exudate. The uvula deviated to the left. 
No trismus was noted. The lungs were clear on auscultation. There was no palpable lymphadenopathy and no rash. The 
white-cell count was 6700 per microliter (reference range, 4000 to 11,000). Other laboratory test results are shown.





Computed tomography (CT) of the neck, performed after the intravenous administration of contrast material, revealed a 
hypodense lesion in the right peritonsillar region of the oropharynx that measured 2.6 cm by 2.1 cm by 3.8 cm. There was 
minimal peripheral enhancement. The presence of the lesion resulted in mild effacement of the oropharynx. Minimal fat 
stranding was present in the right parapharyngeal fat. No edema was noted in the right medial pterygoid muscle. A right 
jugulodigastric lymph node had a normal appearance. The patient was discharged home with a prescription for amoxicillin–
clavulanate and was advised to schedule a follow-up visit at the otolaryngology clinic of the other hospital.
Twenty-six days before the current admission, the patient was evaluated at the otolaryngology clinic of the other hospital. The 
right peritonsillar lesion was incised, and 3 ml of sanguineous fluid was drained. The next day, the patient returned to the 
otolaryngology clinic because of increased pain and swelling on the right side of the throat and bleeding from the incision site.



On examination, the right peritonsillar area was more edematous than it had been the previous day, and ecchymosis, friable 
mucosa, and some necrotic granulation tissue were noted. The incision site was partially open with oozing of bloody fluid. A 
repeat drainage of fluid at this site was attempted, and a hematoma was evacuated with suction. Bleeding was treated with 
silver nitrate and oxidized regenerated cellulose; however, oozing at the site continued. The patient was taken to the 
operating room urgently.
On examination while the patient was under anesthesia, there was oozing of bloody fluid from multiple sites in the right 
peritonsillar area. Oxymetazoline-soaked gauze and a human gelatin–thrombin matrix sealant were used to achieve 
hemostasis. The patient was admitted to the other hospital. Dexamethasone and ampicillin–sulbactam were administered, 
and an infusion of lactated Ringer’s solution was initiated. On the second hospital day, after confirmation that bleeding had 
stopped, she was discharged home with instructions to resume treatment with amoxicillin–clavulanate and to take 
acetaminophen and oxycodone as needed for pain.
During the next 2 weeks, the pain and swelling on the right side of the throat decreased. However, 8 days before the current 
admission, the patient noticed that her voice sounded “froggy.” She returned to the otolaryngology clinic of the other 
hospital, and treatment with clindamycin and methylprednisolone was started. During the subsequent 4 days, the patient 
noticed intermittent bleeding on the right side of the throat. She was referred to the otolaryngology clinic of a second 
hospital. Four days before the current admission, aspiration of the swollen area of the right peritonsillar region reportedly 
yielded dark blood.
On the morning of the current admission, the patient awoke with increased pain and swelling on the right side of the throat. 
Several hours later, she felt a “pop” and noticed bleeding on the right side of the throat. She presented to the otolaryngology 
clinic of the second hospital, where she received oral vitamin K and aminocaproic acid. She was advised to seek evaluation in 
the emergency department of this hospital.



CT angiography of the neck, performed after the intravenous administration of contrast material, revealed that the size of 
the hypodense right peritonsillar lesion had increased to 3.4 cm by 3.6 cm by 4.6 cm, with mildly complex attenuation. The 
lesion involved the soft palate and extended into the submucosal nasopharynx. Minimal rim enhancement and mild fat 
stranding in the right parapharyngeal fat were unchanged from the previous imaging study. The lesion was inseparable 
from the right medial pterygoid muscle, which was not enlarged or edematous. No extravasation of contrast material was 
seen.
Treatment with ampicillin–sulbactam was started. Vitamin K and aminocaproic acid therapy were stopped. Intravenous 
hydromorphone, acetaminophen, and ondansetron were administered. The patient was admitted to the surgical intensive 
care unit.





Peritonsillar Abscess
This patient initially presented for a consultation with an otolaryngologist after a 3-week history of pain on the right side 
of the throat, dysphagia, peritonsillar edema, and identification of a 3.8-cm hypodense lesion within the peritonsillar 
space on CT. 
Benign Neoplasm
At this point, a neoplastic process rises to the top of the differential diagnosis. A number of benign neoplasms 
(papillomas, fibromas, muscle and connective-tissue tumors, vascular tumors, and salivary-gland tumors) are related to 
the tissue types located in the peritonsillar and pharyngeal mucosal spaces of the oropharynx. 
Malignant Neoplasm
Malignant neoplasms that warrant consideration in this patient are squamous-cell carcinoma, lymphoma, salivary-gland 
cancer, and sarcoma.
Squamous-Cell Carcinoma
Squamous-cell carcinoma is the most common cancer that involves the tonsils. Although squamous-cell carcinoma of the 
tonsils has historically been caused primarily by tobacco-related and alcohol-related carcinogenesis, it is now more 
commonly associated with human papillomavirus types 16 and 18.
Lymphoma
When a rapidly growing tonsillar mass is encountered in a young patient, it is important to consider lymphoma. 
Extranodal non-Hodgkin’s lymphoma of the head and neck region usually develops within the lymphoid tissues of 
Waldeyer’s ring; the palatine tonsils are the most common site of involvement.
Salivary-Gland Cancer
Minor salivary-gland cancers, which account for less than 3% of head and neck cancers, may develop within the soft 
tissues surrounding the tonsils and inside the soft palate.3 Low-grade tumors may lack the clinical and radiographic 
evidence of local invasion and lymphadenopathy, as in this patient, but would also have a slow rate of growth

https://www.nejm.org/doi/full/10.1056/NEJMcpc2300972


Sarcoma
Sarcomas are rare tumors that may arise from the 
musculoskeletal and connective tissues of the 
neck. Nearly 200 different subtypes have been 
reported in adults. These tumors may appear as a 
painless mass without lymph-node involvement.
When I evaluated this patient, I thought that the 
most likely diagnosis was a malignant neoplasm — 
possibly minor salivary-gland cancer, lymphoma, 
or sarcoma — but it is not possible to distinguish 
among these cancers without first obtaining tissue 
for pathological evaluation. Given this patient’s 
presentation involving bleeding from a large 
oropharyngeal mass and concerns about airway 
complications, examination and biopsy while the 
patient was under anesthesia was recommended.
Diagnosis
Malignant neoplasm consistent with minor 
salivary-gland cancer, lymphoma, or sarcoma.



A representative formalin-fixed, paraffin-embedded tissue specimen containing tumor cells was sent for molecular testing. 
Fluorescence in situ hybridization, performed with break-apart probes to the FOXO1 locus, did not detect the presence of 
FOXO1 rearrangements, which effectively ruled out a diagnosis of alveolar rhabdomyosarcoma. Next-generation 
sequencing revealed variants in the RAS pathway, including single-nucleotide variants in HRAS and GNAS and copy-
number variants in HRAS. Somatic driver mutations involving the RAS pathway have been identified in genomic studies of 
embryonal rhabdomyosarcoma. Cytogenetic analysis of fresh tumor tissue obtained from this patient revealed a complex 
karyotype, including trisomy 8. Although not specific, trisomy 8 is a recurrent aberration observed in patients with 
rhabdomyosarcoma.
Management
Diagnostic tonsillectomy, chemotherapy, and radiotherapy.
Pathological Diagnosis
Embryonal rhabdomyosarcoma.
Patient Perspective
The Patient: My first symptom was a sore throat that never went away. As the swelling and list of unusual symptoms grew, 
my confidence that it was nothing shrank. It was confusing and exhausting. 
Self-advocacy is often imagined as tenacity, but it was just how I was channeling my frustration. Frustration at my body for 
being so mysterious and stumping a competent medical community. Frustration at not having answers. Looking for a 
diagnosis felt like being underwater and seeing the reflection of the sun, trying to swim to the surface but realizing you’re 
too far below and running out of air. I firmly believe that if patients speak up in these moments and physicians use stories 
like mine to inform how they approach the unusual, maybe one fewer person will experience what I did.
Final Diagnosis
Embryonal rhabdomyosarcoma of the pharynx.





















Die Amyotrophe Lateralsklerose ist eine sehr ernste Erkrankung 
des zentralen und peripheren Nervensystems. Sie ist seit mehr 
als 100 Jahren bekannt und kommt weltweit vor. Ihre Ursache 
ist mit Ausnahme der seltenen erblichen Formen bisher 
unbekannt.
Die ALS betrifft nahezu ausschließlich das motorische 
Nervensystem. Die Empfindung für Berührung, Schmerz und 
Temperatur, das Sehen, Hören, Riechen und Schmecken, die 
Funktionen von Blase und Darm bleiben in den meisten Fällen 
normal. Leichtgradige, meist nur in speziellen Tests feststellbare 
Einschränkungen der geistigen Leistungsfähigkeit können 
auftreten, etwa 5 % der Patienten entwickeln das Bild einer 
frontotemporalen Demenz mit Auffälligkeiten im Bereich der 
Kognition und des Verhaltens.
Das motorische System, das unsere Muskeln kontrolliert und 
die Bewegungen steuert, erkrankt sowohl in seinen zentralen 
(„oberes oder 1. Motorisches Neuron“ im Gehirn mit 
Pyramidenbahn bis ins Rückenmark) als auch in seinen 
peripheren Anteilen („unteres oder 2. motorisches Neuron“ in 
Hirnstamm und Rückenmark mit den motorischen 
Nervenfasern bis zum Muskel).



Riluzol (Handelsname Rilutek®) ist ein Arzneistoff, der 
zur Behandlung der amyotrophen Lateralsklerose (ALS) 
angewandt wird. Er verlängert bei dieser Krankheit die 
Überlebensdauer der Patienten. Basierend auf zwei 
Studien hat die Food and Drug Administration (FDA) 
Riluzol 1995 zur Behandlung der ALS zugelassen.

Es wird angenommen, dass 
der exzitatorische Neurotransmitter Glutamat eine 
wichtige Rolle in der Pathogenese der ALS spielt, 
insbesondere im Prozess 
der Apoptose der Nervenzellen. Der genaue 
Wirkmechanismus von Riluzol ist noch (2020) 
unbekannt. Es wird jedoch vermutet, dass Riluzol 
als Glutamatantagonist agiert, indem es durch 
Hemmung präsynaptischer spannungsgesteuerter Natri
umkanäle den Calciumeinstrom und somit die 
Glutamatfreisetzung hemmt.

Interleukin-2 (IL-2) ist ein Zytokin, das eine wichtige 
Rolle im Immunsystem spielt. Es wird von aktivierten T-
Zellen produziert und stimuliert das Wachstum und die 
Aktivität anderer T- und B-Lymphozyten. IL-2 wird auch 
in der Krebstherapie eingesetzt, z.B. bei 
fortgeschrittenem Nierenzellkrebs und Melanom.

Die wichtigste Aufgabe von Interleukin-2 besteht in der 
autokrinen Stimulation von T-Zellen. Diese sezernieren 
es selbst und stimulieren dadurch ihre eigene klonale 
Expansion. T-Zellen, die ein Antigen gebunden und 
erkannt haben, werden somit zur Zellvermehrung, zum 
Wachstum und zur Differenzierung angeregt.

















Carcinoma hepatocellulare; nicht zu verwechseln mit 
Lebermetastase, auch Leberkrebs genannt) ist 
eine Krebserkrankung, die sich direkt aus den Leberzellen 
entwickelt. Meist geht dem eine chronische Schädigung der 
Leberzellen voraus.



Checkpoint-Hemmer, oder Checkpoint-Inhibitoren, sind Medikamente, die die T-Zellen des Immunsystems aktivieren, 
um Krebszellen zu erkennen und zu zerstören, indem sie die sogenannten "Immun-Checkpoints" blockieren. Diese 
Checkpoints sind eigentlich hemmende Signale, die T-Zellen normalerweise nutzen, um zu verhindern, dass sie 
andere Zellen (einschließlich Krebszellen) angreifen. Durch die Blockade dieser Checkpoints können T-Zellen ihren 
"Halt" aufheben und die Krebszellen effektiver bekämpfen.



























Surgery for trichiasis, Antibiotics (azithromycin), Facial 
cleanliness, and Environmental improvements



Die Versorgung bei Bluthochdruck (Hypertonie) umfasst in der 
Regel eine Kombination aus Lebensstiländerungen, wie einer 
gesunden Ernährung, regelmäßiger Bewegung und 
Gewichtskontrolle, sowie, wenn erforderlich, Medikamenten.











Discussion
The taste of sweet permeates every aspect of human experience, from the taste of a mother’s milk to 
the current impact of sugar in packaged products and drinks in human health. Notably, a single receptor 
(TAS1R2+3) expressed in sweet taste receptor cells (TRCs) in the tongue and oral cavity mediates the 
taste of sweet in humans and other mammals.
The receptor, composed of two GPCR subunits, one unique (TAS1R2) and one shared with the umami 
receptor (TAS1R3), has the essential role of detecting and driving appetitive and consummatory 
responses to the most basic sources of metabolic energy (e.g., glucose, sucrose, lactose, and other 
sugars). Consequently, its primary structure is conserved among mammals, including in humans. Not 
surprisingly, there is significant polymorphism in the receptor in the human population, perhaps 
accounting for some of the variability in our “sweet-tooth” (i.e., the unique differences in sensitivity to 
sweet stimuli between subjects). While studies attempting to link polymorphic variants to differences in 
human sweet sensitivity are still very limited, a number of promising studies may provide additional 
insights.
We discovered and de-orphaned the TAS1R2+3 mammalian sweet taste receptor over 20 years ago and 
validated its essential role in sweet detection and sweet-evoked responses using a combination of 
genetics, cell-based assays, and physiological and behavioral studies. Non-caloric artificial sweeteners 
entered consumer products over 60 years ago. Artificial sweeteners can be 100× (e.g., saccharin, 
aspartame, and sucralose) to over 10,000× (e.g., neotame) more potent than sucrose.



60 ft = 20 m, = 3 BAR; =  2300 mm Hg pressure



Der Tauchreflex (auch "diving reflex" genannt) ist 
eine physiologische Reaktion, die bei lungenatmenden 
Tieren (einschließlich Menschen) beim Eintauchen in 
Wasser auftritt. Er hilft, die Sauerstoffversorgung 
während des Tauchens zu optimieren und kann auch 
helfen, Stress und Angst zu reduzieren.

Bradykardie: Die Herzfrequenz sinkt, um den 
Sauerstoffverbrauch zu reduzieren.
Apnoe: Die Atmung wird gehemmt.
Vasokonstriktion: Die Blutgefäße in den Extremitäten 
verengen sich, um das Blut zu den lebenswichtigen 
Organen zu leiten



Highlights
•
Evidence of selection that may increase the safety of diving during pregnancy
•
Regular diving increases the magnitude of bradycardia in response to dive stimulus
•
The Haenyeo may represent the second known population evolved for diving
Summary
Natural selection and relative isolation have shaped the genetics and physiology of unique 
human populations from Greenland to Tibet. Another such population is the Haenyeo, the all-
female Korean divers renowned for their remarkable diving abilities in frigid waters. Apnea diving 
induces considerable physiological strain, particularly in females diving throughout pregnancy. In 
this study, we explore the hypothesis that breath-hold diving has shaped physiological and 
genetic traits in the Haenyeo. We identified pronounced bradycardia during diving, a likely 
training effect. We paired natural selection and genetic association analyses to investigate 
adaptive genetic variation that may mitigate the effects of diving on pregnancy through an 
associated reduction of diastolic blood pressure. Finally, we identified positively selected 
variation in a gene previously associated with cold water tolerance, which may contribute to 
reduced hypothermia susceptibility. These findings highlight the importance of traditional diving 
populations for understanding genetic and physiological adaptation.



•A variant in the sarcoglycan zeta gene is linked to cold 
tolerance, helping the Haenyeo withstand the cold waters.


