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A 57-year-old woman with a history of osteopenia 
presented to the emergency department with left wrist 
pain after slipping on ice and landing on her palm. 
Physical examination and a lateral radiograph of the 
left wrist are shown. Which of the following is the most 
likely diagnosis? 

Extraarticular fracture of the distal radius with dorsal 
displacement

Fracture of the radial styloid

Fracture of the scaphoid

Intraarticular fracture of the distal radius

Intraarticular fracture of the ulna

The radiograph shows an extraarticular transverse 
fracture of the distal radius with dorsal displacement 
of the distal fragment, also known as a Colles’ 
fracture. A frontal view also showed a fracture of the 
ulnar styloid tip. Colles’ fractures typically occur after 
falling on an outstretched hand (FOOSH). It is a 
fragility fracture that indicates a diagnosis of 
osteoporosis in postmenopausal women, regardless 
of results of bone mineral density testing. The patient 
underwent closed reduction and casting and started 
on treatment for osteoporosis, followed by wrist 
rehabilitation.



Eine distale Radiusfraktur ist ein Bruch der Speiche in der 
Nähe des Handgelenks. Sie stellt mit rund 20 Prozent aller 
Knochenbrüche den häufigsten Bruch des erwachsenen 
Menschen dar.

Ursachen & Typen

Der Bruch entsteht meist durch einen reflexartigen Sturz auf 
den Arm:

•Colles-Fraktur: Sturz auf die ausgestreckte Hand (häufigste 
Form).

•Smith-Fraktur: Sturz auf die gebeugte Hand.

Typische Symptome

•Starke Schmerzen bei Bewegung oder Druck.

•Schnelle Schwellung und Hämatombildung.

•Sichtbare Fehlstellung ("Bajonett-Stellung").

•Kribbeln oder Taubheit in den Fingern bei Nervenreizung.



Die Dermatomyositis (auch Lilakrankheit genannt) ist eine 
seltene, chronisch-entzündliche Autoimmunerkrankung, die 
primär die Haut und die Skelettmuskulatur betrifft. Sie gehört 
zur Gruppe der Kollagenosen (diffuse 
Bindegewebserkrankungen) und äußert sich typischerweise 
durch charakteristische Hautveränderungen kombiniert mit 
einer fortschreitenden, symmetrischen Muskelschwäche.
Leitsymptome

•Hautveränderungen (Dermato-):

• Heliotropes Erythem: Eine charakteristische rot-
violette (lilafarbene) Verfärbung und Schwellung der 
Augenlider.

• Gottron-Papeln: Rötliche, teils schuppende Knötchen 
direkt über den Fingergelenken und Streckseiten.

• Shawl- und V-Zeichen: Lichtempfindliche Rötungen im 
Nacken (Schal-Zeichen) oder auf der oberen Brust (V-
Zeichen).

• Mechaniker-Hände: Trockene, raue und rissige Haut an 
den Handinnenflächen und Fingerrändern.



Brepocitinib ist ein neuartiger, oral einzunehmender dualer TYK2/JAK1-
Inhibitor, der zur Behandlung schwerer, immunvermittelter 
Autoimmunerkrankungen entwickelt wird. Das Medikament blockiert 
gezielt die Tyrosinkinase 2 (TYK2) und die Januskinase 1 (JAK1), um die 
Signalwege entzündungsfördernder Zytokine (wie Typ-1- und Typ-2-
Interferone) zu unterdrücken.

Wichtigste Anwendungsgebiete & Studienergebnisse

•Dermatomyositis (DM): In der zulassungsrelevanten Phase-3-
Studie VALOR führte die einmal tägliche Gabe zu einer 
signifikanten Linderung von Haut- und Muskelbeschwerden. 
Besonders bedeutsam ist der steroidsparende Effekt: Patienten 
konnten ihre Kortikosteroid-Dosis drastisch senken oder die 
Entzündungshemmer ganz absetzen.

•Psoriasis-Arthritis (PsA): Phase-2-Daten zeigen eine 
signifikante Verbesserung der Gelenk- und Hautsymptome 
(Erreichen des ACR20-Endpunkts) sowie eine minimale 
Krankheitsaktivität bei rund 35 % der Patienten.

•Colitis ulcerosa (CU): In der Phase-2b-Studie VIBRATO zeigte 
Brepocitinib bei mittelschwerer bis schwerer aktiver CU bereits 
nach 8 Wochen einen signifikanten klinischen Vorteil 
gegenüber Placebo.



Brepocitinib is a first-in-class, oral, selective TYK2–
JAK1 inhibitor that blocks cytokine signaling, which 
has been implicated in dermatomyositis.
In this phase 3, double-blind, randomized, placebo-
controlled trial, adults with dermatomyositis were 
assigned in a 1:1:1 ratio to receive once-daily oral 
brepocitinib at a dose of 30 mg, brepocitinib at a dose 
of 15 mg, or placebo for 52 weeks. Standard therapies 
were continued, and glucocorticoids were tapered. 
The primary end point was the Total Improvement 
Score, a validated composite myositis index (with 
scores ranging from 0 to 100 and higher scores 
indicating greater improvement) at week 52. Key 
secondary end points, including skin disease activity, 
glucocorticoid tapering, and physical function, were 
tested in a multiplicity-controlled sequence.



Dermatomyositis is a systemic autoimmune disease characterized by inflammation and progressive 
damage to the muscles, skin, lungs, joints, heart, and gastrointestinal tract. This condition often 
follows a chronic, unpredictable, and protracted disease course, factors that contribute to 
substantial morbidity, impaired quality of life, and disability in affected patients. Current therapies, 
including combinations of systemic glucocorticoids, nonspecific disease-modifying antirheumatic 
drugs (DMARDs), and intravenous immune globulin, are associated with incomplete efficacy, 
treatment-related toxic effects, and challenges with administration. As such, there is a substantial 
unmet need for safe and effective treatment options for patients with dermatomyositis.
Recent evidence regarding causative agents supports the central role of proinflammatory cytokines 
(including type I and II interferon, interleukin-6, interleukin-12, and interleukin-23) in the 
immunopathogenesis of dermatomyositis. Tyrosine kinase 2 (TYK2) and Janus kinase 1 (JAK1) 
mediate signal transduction of these cytokines, which provides a therapeutic rationale for targeted 
inhibition. Brepocitinib is an oral, selective TYK2–JAK1 inhibitor that may offer potential benefit for 
patients with dermatomyositis. We performed the Study to Investigate the Efficacy and Safety of 
Brepocitinib in Adults with Dermatomyositis (VALOR) to evaluate the efficacy and safety of 
brepocitinib as compared with placebo in adults with dermatomyositis.



Patients
Adults between the ages of 18 and 75 years were eligible to participate in the trial if the following 
criteria applied: the patients met the 2017 classification criteria of the European League Against 
Rheumatism–American College of Rheumatology for definite or probable idiopathic inflammatory 
myopathy and subclassification criteria for dermatomyositis, and they had evidence of both active 
muscle disease and skin disease. Active muscle disease was determined by a score of 80 to 142 on 
the Manual Muscle Test 8 (MMT-8), which evaluates a set of eight designated proximal, distal, and 
axial muscles tested bilaterally, with total scores ranging from 0 to 150 and lower scores indicating 
weaker muscles.
Randomization and Treatment
The patients were randomly assigned in a 1:1:1 ratio to receive once-daily oral brepocitinib at a 
dose of 30 mg, brepocitinib at a dose of 15 mg, or placebo. 
At week 12, protocol-defined tapering of glucocorticoids was initiated, with a requirement to 
reduce the dose to no more than 5 mg per day by week 36 for all the patients unless clinical 
worsening was observed; tapering below 5 mg per day was encouraged at the investigator’s 
discretion.
End Points
The primary efficacy end point was the mean Total Improvement Score, a weighted composite 
measure of improvement that integrates six core measures of myositis activity, at week 52. 



Primary and Secondary End Points.The patients



Safety during the 52-Week Treatment Period.

Changes in Global Dermatomyositis Disease 
Activity and Glucocorticoid Sparing.





Amazing how much better 
the placebo group got. All 
three groups received the 
standard care.



Medium vessel occlusion (MeVO) strokes represent a critical 
category of acute ischemic strokes, accounting for 25% to 40% 
of all cases involving a detectable vascular blockage. They 
occur when a blood clot obstructs mid-sized, branching 
cerebral arteries rather than the primary proximal trunks. 
While historically overshadowed by catastrophic Large Vessel 
Occlusions (LVOs), MeVOs are heavily recognized as major 
contributors to long-term neurological disability.

MeVO strokes impact specific segments downstream from 
major intracranial trunks:

•Middle Cerebral Artery (MCA): The M2 and M3 divisions 
supplying lateral cortical areas.

•Anterior Cerebral Artery (ACA): The A2 and A3 segments 
supplying medial frontal lobes.

•Posterior Cerebral Artery (PCA): The P2 and P3 segments 
supplying visual and occipital regions.



Endovascular treatment of medium-sized stroked vessels



Endovascular thrombectomy for acute ischemic stroke due to medium-
vessel occlusion has had varying results across trials. Whether 
thrombectomy improves functional outcomes in patients with medium-
vessel occlusion and moderate-to-severe deficits is unclear.
We conducted an open-label, randomized trial with blinded outcome 
assessment at 48 centers in China. Eligible patients were adults who 
presented within 24 hours after the onset of a moderate-to-severe 
stroke (National Institutes of Health Stroke Scale [NIHSS] score, ≥6; 
scale, 0 to 42, with higher scores indicating greater neurologic deficits) 
due to occlusion of a medium vessel. Patients were assigned in a 1:1 
ratio to thrombectomy plus medical management (thrombectomy 
group) or medical management alone (control group). The primary 
outcome was functional disability as measured by the shift in the 
modified Rankin scale score (scale, 0 [no disability] to 6 [death]) at 90 
days. Violation of the proportional-odds assumption precluded the use 
of shift in the modified Rankin scale score, so as prespecified, 
functional independence (modified Rankin scale score of 0, 1, or 2) at 
90 days was used as the primary outcome. Safety outcomes were 
symptomatic intracranial hemorrhage and 90-day mortality.



Medium-vessel occlusions account for 25 to 40% of ischemic strokes and represent an important 
clinical challenge. Although endovascular thrombectomy has improved outcomes in patients 
with large-vessel occlusions, its benefit in patients with medium-vessel occlusions remains 
contentious. Recent randomized trials — ESCAPE-MeVO (Endovascular Treatment to Improve 
Outcomes for Medium Vessel Occlusions), DISTAL (Endovascular Therapy plus Best Medical 
Treatment [BMT] versus BMT Alone for Medium Vessel Occlusion Stroke — A Pragmatic, 
International, Multicenter, Randomized Trial), and DISCOUNT (Evaluation of Mechanical 
Thrombectomy in Acute Ischemic Stroke Related to a Distal Arterial Occlusion) — have shown 
neutral or unfavorable results, a situation that challenges the extrapolation of data regarding 
large vessels to medium arteries.
Earlier observational studies suggested that thrombectomy for medium-vessel occlusion was 
technically feasible and potentially effective, but data from recent randomized trials did not 
reproduce these observations. In the ESCAPE-MeVO trial, which involved 530 patients, 
thrombectomy showed no functional benefit as compared with usual care but did lead to higher 
mortality and a higher incidence of symptomatic intracranial hemorrhage



Patient Population
Adults (≥18 years of age) who had a modified Rankin scale score of 0, 1, or 2 (indicating functional 
independence on a scale from 0 [no disability] to 6 [death]) before the stroke and who presented 
with moderate-to-severe clinical deficits (defined as a National Institutes of Health Stroke Scale 
[NIHSS] score of ≥6, on a scale from 0 to 42, with higher scores indicating greater neurologic 
deficits) within 24 hours after the time that they were last known to be well were eligible. Patients 
had to have occlusion of the codominant or nondominant M2 or M3 segment of the middle 
cerebral artery (MCA); the A1, A2, or A3 segment of the anterior cerebral artery; or the P1, P2, or 
P3 segment of the posterior cerebral artery. The diameter of the codominant or nondominant M2 
segment vessel could not exceed 2.0 mm. A codominant M2 segment supplies 50% of the MCA 
territory, whereas a nondominant M2 segment supplies less than 50% of the MCA territory.
Outcomes
The primary outcome was functional disability at 90 days (within a window of ±14 days) in the 
intention-to-treat population. Functional disability was determined on the basis of the modified 
Rankin scale score by means of structured telephone interviews conducted with patients or 
caregivers by evaluators who were unaware of the treatment assignments. The planned primary 
analysis was assessment of an ordinal shift in the distribution of modified Rankin scale scores. In the 
event of violation of the proportional-odds assumption, functional independence (a modified 
Rankin scale score of 0, 1, or 2) was prespecified to serve as the primary outcome.



Trial Outcomes According to Assigned Treatment.
Patients

Standard medical treatment was provided according 
to current guidelines and included antiplatelet 
therapy (one or two antiplatelet agents, at the 
discretion of the treating physician) and intravenous 
thrombolysis with alteplase or tenecteplase when 
patients met established eligibility criteria.









Ensitrelvir ist ein oral verabreichbares, antivirales Medikament 
zur Behandlung und Postexpositionsprophylaxe einer Infektion 
mit SARS-CoV-2 (COVID-19). Der niedermolekulare Wirkstoff 
wurde vom japanischen Pharmaunternehmen Shionogi 
entwickelt.

Wirkungsweise

•3CL-Protease-Inhibitor: Ensitrelvir blockiert gezielt die virale 
Hauptprotease (3CL-Protease) des Virus.

•Replikationsstopp: Das Enzym kann virale Polyproteine nicht 
mehr spalten. Die Virusvermehrung in den Wirtszellen bricht 
zusammen.

•Kein Booster nötig: Im Gegensatz zum bekannten Wirkstoff 
Nirmatrelvir benötigt Ensitrelvir keine zusätzliche Verstärkung 
durch Ritonavir.

Ensitrelvir



Ensitrelvir, an oral inhibitor of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) 3C-like protease, is 
approved in Japan for the treatment of mild-to-moderate 
coronavirus disease 2019 (Covid-19). Previously, no antiviral 
agents were approved for postexposure prophylaxis in 
household contacts of patients with Covid-19.
In this double-blind, randomized, placebo-controlled trial, we 
randomly assigned persons who were SARS-CoV-2–negative on 
local diagnostic testing but were household contacts of a 
patient with Covid-19 (the index patient) to receive either 
ensitrelvir (375 mg on day 1 and 125 mg daily on days 2 
through 5) or placebo within 72 hours after symptom onset in 
the index patient. The primary end point was Covid-19 (defined 
by a central laboratory–confirmed positive reverse-
transcriptase–polymerase-chain-reaction assay and the 
presence of ≥1 of 14 prespecified Covid-19 symptoms lasting 
≥48 hours) by day 10 in a household contact in the modified 
intention-to-treat population (all the participants who 
underwent randomization, had a central laboratory–confirmed 
negative RT-PCR test for SARS-CoV-2 at baseline, and received 
at least one dose of the trial drug or placebo).



Ensitrelvir, an oral inhibitor of SARS-CoV-2 3C-like protease, has potent in vitro activity against SARS-
CoV-2 variants, including omicron. Ensitrelvir is currently approved in Japan for treating mild-to-
moderate Covid-19 in patients 12 years of age or older, and on the basis of the findings in the 
current trial, is approved in that country for postexposure prophylaxis in contacts 12 years of age or 
older. In patients at standard risk who had mild-to-moderate Covid-19 or asymptomatic infection, 
ensitrelvir was associated with significant antiviral efficacy and numerical reduction in the incidence 
of acute and respiratory symptoms. The phase 3 SCORPIO-SR trial (Stopping Covid-19 Progression 
with Early Protease Inhibitor Treatment in Standard-Risk Patients), which also enrolled patients at 
high risk, showed an approximate 1-day reduction in five Covid-19 symptoms when treatment was 
initiated within 3 days after symptom onset. Adverse effects included mild-to-moderate, reversible, 
dose-related decreases in high-density lipoprotein (HDL) levels and increases in triglyceride levels. In 
the phase 3 SCORPIO-HR (Stopping Covid-19 Progression with Early Protease Inhibitor Treatment in 
High-Risk Patients) trial, which enrolled nonhospitalized adults with mild-to-moderate Covid-19 who 
were at standard or high risk for severe Covid-19, ensitrelvir showed antiviral efficacy but did not 
notably reduce the time to symptom resolution. In light of the antiviral efficacy shown with 
ensitrelvir, we conducted a randomized, controlled trial, the phase 3 SCORPIO-PEP (Stopping Covid-
19 Progression with Early Protease Inhibitor Treatment for Post-Exposure Prophylaxis) trial, to 
determine whether ensitrelvir would be efficacious as postexposure prophylaxis in persons exposed 
to SARS-CoV-2 in a household setting.



Trial Population
An index patient was defined as the first person with documented Covid-19 in a household. To be 
eligible, adult and pediatric index patients were required to have had at least 1 of 14 prespecified 
Covid-19 symptoms and a positive SARS-CoV-2 test (antigen test or reverse-transcriptase–polymerase-
chain-reaction [RT-PCR] assay) within 72 hours before the participating household contact underwent 
randomization. The index patient received antiviral treatment at the discretion of each investigator.
The intention-to-treat population included enrolled household contacts who were at least 12 years of 
age, had a negative local SARS-CoV-2 test as described above, and were enrolled within 72 hours after 
symptom onset in the index patient. The modified intention-to-treat population included all the 
participants who had undergone randomization, had a central laboratory–confirmed, negative RT-PCR 
test for SARS-CoV-2 at baseline, and received at least one dose of ensitrelvir or placebo. The intention-
to-treat baseline RT-PCR–positive population included the participants who had undergone 
randomization and had a central laboratory–confirmed, positive RT-PCR test for SARS-CoV-2 at baseline. 
Efficacy End Points
Nasopharyngeal swabs were obtained from participants on days 1, 3, 6, 10, 15, 21, and 28 for RT-PCR 
detection of SARS-CoV-2. The primary efficacy end point was laboratory-confirmed Covid-19 within 10 
days after administration of the trial drug or placebo in a household contact who was RT-PCR negative 
at baseline. 



Adverse Events (Safety Analysis Population).

Nirmatrelvir and ensitrelvir are both oral antiviral medications for COVID-19 that 
target the same viral 3CL protease. The primary differences lie in their approval 
status, need for boosting medication, target patient groups, and resistance 
profiles.







IgA Nephropathie

Die Pathogenese der IgA-Nephropathie (IgAN, Morbus Berger) wird heute über das etablierte „Multi-Hit-Modell“ (Vier-
Treffer-Hypothese) erklärt. Es beschreibt eine Kaskade, bei der eine genetische Veranlagung, Schleimhaut-
Immunreaktionen und die Bildung abnormaler Immunkomplexe zu einer chronischen Entzündung der Nierenkörperchen 
führen.

•Treffer 1: Überproduktion von Galaktose-defizientem IgA1 (Gd-IgA1. Durch eine genetische Veranlagung und getriggert durch Schleimhautinfektionen (z. B. der Atemwege 
oder des Darms) produzieren B-Lymphozyten eine abnorme Form des Immunglobulins A1. Diesem Gd-IgA1 fehlt die Zuckerverbindung Galaktose in der sogenannten 
Scharnierregion (Hinge-Region) des Antikörpers.



APRIL und BAFF sind zwei lebenswichtige Zytokine (Proteine) 
des Immunsystems, die eng zusammenarbeiten, um B-
Lymphozyten zu aktivieren, zu differenzieren und ihr Überleben 
zu sichern. Sie spielen eine Schlüsselrolle bei der Bildung 
unseres Antikörpergedächtnisses, können bei Fehlfunktionen 
aber auch Autoimmunerkrankungen auslösen

•BAFF (B-cell activating factor): Ist essenziell für das Überleben 
und die Reifung von B-Zellen. Es sorgt dafür, dass sich unreife B-
Zellen im Körper verteilen können und regt die Produktion von 
Antikörpern an.

•APRIL (a proliferation-inducing ligand): Fördert das Wachstum, 
die Reifung und das Überleben von langlebigen Plasmazellen 
im Knochenmark. Zudem ist es maßgeblich an der 
Klassenwechsel-Rekombination (CSR) beteiligt, also der 
Anpassung der Antikörper an spezifische Krankheitserreger.

Telitacicept



The pathogenesis of IgA nephropathy is mediated by B-cell 
activating factor (BAFF) and a proliferation-inducing ligand 
(APRIL). Telitacicept is a fusion protein that targets and 
neutralizes both BAFF and APRIL and, as such, might be 
effective in IgA nephropathy.
We now report a prespecified interim analysis of a phase 3, 
multicenter, double-blind, randomized, placebo-controlled trial, 
which enrolled adults with biopsy-proven IgA nephropathy and 
persistent proteinuria (protein level, ≥1.0 g per day), despite 
appropriate supportive care. Patients were randomly assigned 
in a 1:1 ratio to receive subcutaneous once-weekly telitacicept 
(240 mg) or matching placebo. The primary end point was the 
geometric mean ratio of the 24-hour urinary protein-to-
creatinine ratio at 39 weeks relative to baseline. Safety was also 
evaluated.



A large body of data suggests that cellular homeostasis and IgA production are critically regulated 
by cytokines of the tumor necrosis factor superfamily, principally B-cell activating factor (BAFF) and 
a proliferation-inducing ligand (APRIL). Elevated serum levels of both BAFF and APRIL have been 
documented in patients with IgA nephropathy and correlate with disease severity, which suggests 
this signaling axis as a possible therapeutic target. Therefore, interrupting this pathway may 
constitute a disease-modifying strategy that targets a fundamental step in its pathogenesis.
Telitacicept is a recombinant fusion protein composed of the extracellular domain of the human 
transmembrane activator and CAML interactor (TACI) receptor and the Fc domain of human IgG1. 
By mimicking the TACI receptor, telitacicept acts as a decoy that can simultaneously bind to and 
neutralize both BAFF and APRIL, thereby inhibiting B-cell maturation, survival, and immunoglobulin 
production. On the basis of studies conducted in China, telitacicept has gained regulatory approval 
and shown a favorable safety profile for three autoimmune conditions: systemic lupus 
erythematosus, rheumatoid arthritis, and generalized myasthenia gravis. A previously published 
phase 2 study showed the clinical efficacy of telitacicept in patients with IgA nephropathy and 
showed a reduction in levels of galactose-deficient IgA1. We now report prespecified results from 
stage A of a phase 3 trial of telitacicept for IgA nephropathy (TELIGAN), which was designed to 
evaluate the effect of telitacicept on proteinuria over a period of 39 weeks.



Patients
Adults (≥18 years of age) with biopsy-proven primary IgA nephropathy were eligible. Key inclusion 
criteria were persistent proteinuria (24-hour urinary protein-to-creatinine ratio [with both protein 
and creatinine measured in grams] of ≥0.8 or a 24-hour urinary total protein level of ≥1.0 g per day) 
and an estimated glomerular filtration rate (GFR) of 30 ml per minute per 1.73 m2 of body-surface 
area or higher, calculated with the use of the Chronic Kidney Disease Epidemiology Collaboration 
(CKD-EPI) equation.
End Points
The primary efficacy end point for the stage A analysis was the geometric mean ratio of the 24-hour 
urinary protein-to-creatinine ratio at week 39 relative to baseline. Secondary efficacy end points at 
week 39 included the geometric mean ratio of the estimated GFR relative to baseline, the geometric 
mean ratio of the 24-hour urinary albumin-to-creatinine ratio relative to baseline, a decline in the 
estimated GFR of 30% or more, and a 24-hour urinary protein-to-creatinine ratio of less than 0.8. 
Exploratory end points included the geometric mean ratio of the 24-hour urinary total protein level 
relative to baseline. Pharmacodynamic end points included changes in circulating B-cell counts and 
serum immunoglobulin levels. Safety end points included the incidence and severity of adverse 
events, serious adverse events, and changes in laboratory measures and vital signs.



Adverse Events.









Summary
Inflammatory myopathies are a heterogeneous group of autoimmune diseases 
characterized by immune-mediated damage to skeletal muscle. They are classified 
into five major subtypes: inclusion-body myositis, immune-mediated necrotizing 
myopathies, antisynthetase syndrome, overlapping myositis, and dermatomyositis, 
each with distinct clinical features and outcomes. Inclusion-body myositis and 
immune-mediated necrotizing myopathies primarily affect muscle, with prognosis 
largely determined by functional impairment, whereas antisynthetase syndrome, 
overlapping myositis, and dermatomyositis are systemic diseases that can involve 
the skin, joints, and lungs and may be life-threatening. The majority of 
inflammatory myopathies are associated with myositis-specific autoantibodies, 
which inform diagnosis, subtype classification, and prognosis. Advances in 
understanding the distinct pathomechanisms underlying each subgroup now 
enable increasingly targeted therapeutic approaches.





Patterns of Muscle Involvement in the Four Major Types of Idiopathic Inflammatory Myopathies.
Shown is a comparative analysis of four idiopathic inflammatory myopathy subtypes. Panel A shows the 
distribution of muscle weakness (dark red areas indicate severe and frequent involvement) and typical 
muscle atrophy of finger flexors and quadriceps in inclusion-body myositis. Panel B shows characteristic 
MRI images (corresponding to either muscle damage or muscle edema). Panel C shows elevations in 
creatine kinase (CK) levels above the upper limit of normal (pink shading). Panel D is a schematic 
diagram of the pathological features showing affected muscle fibers (red areas), inflammatory infiltrates 
(purple dots), and vascular changes when present (green dots); and Panel E shows key microscopic 
findings (400× magnification). In the depiction of a patient with inclusion-body myositis, key specific 
features are involvement of the muscles of swallowing, finger flexors, and quadriceps; MRI (axial T1-
weighted image of left thigh) showing fatty infiltration of the quadriceps with undulating fascia sign; 
pathological features, including scattered fiber damage and dense endomysial inflammation within the 
muscle fascicles; and key findings such as vacuolated or tunnelized muscle fibers, often surrounded by 
lymphocytes. In the example of a patient with immune-mediated necrotizing myopathy, the proximal 
muscles (scapular and pelvic girdle, with the pelvis predominant) are primarily affected. MRI (axial T1-
weighted image of pelvic girdle) shows complete fatty infiltration of the gluteus muscles in a patient with 
very severe muscle damage. Pathological testing shows minimal inflammation with random fiber 
damage and muscle fibers in various stages of necrosis, from early (hyalinized fibers) to advanced 
(macrophage-mediated clearance). As shown in the illustration of antisynthetase syndrome, the proximal 
muscles (scapular and pelvic girdle) are primarily affected. MRI (axial T2-weighted short tau inversion 
recovery relaxation image of left thigh) shows muscle hypersignal corresponding to inflammation as well 
as the disease activity and fascia hypersignal that are frequently observed in patients with 
antisynthetase syndrome. Pathological evaluation shows characteristic perifascicular myofiber necrosis 
with perimysial inflammatory infiltrates and perivascular inflammation. Like immune-mediated 
necrotizing myopathy and antisynthetase syndrome, dermatomyositis primarily involves proximal 
muscles (scapular and pelvic girdle, with the scapula predominant). MRI (axial T2-weighted short tau 
inversion recovery relaxation image of left thigh) shows edema related to the degree of inflammation 
and disease activity in muscle and subcutaneous tissue. Pathological testing further shows clustered 
fiber damage at the fascicle periphery but with atrophic fibers, as well as perivascular inflammation with 
vasculopathy illustrated by endocapillary C5b-9 deposition.





Myositis-Specific and Myositis-Associated 
Autoantibody 

Conclusions
The management of idiopathic inflammatory 
myopathies has evolved, reflecting advancements in 
clinical immunopathological testing. The refinement of 
the diagnosis and classification of these myopathies 
through the identification of myositis-specific 
autoantibodies has helped clarify the challenges of 
each patient subgroup, as well as the underlying 
pathologic mechanisms. These advancements have led 
to substantial changes in the therapeutic landscape of 
idiopathic inflammatory myopathies, supported by 
major breakthroughs in hemato-oncology therapies. 
Key innovations include interferon pathway blockers 
for dermatomyositis, antibody-depletion therapy that 
has shown promising results in severe antisynthetase 
syndrome and immune-mediated necrotizing 
myopathy, and new drugs that are being tested for the 
treatment of inclusion-body myositis. The results of 
ongoing clinical trials will provide further insights into 
the effectiveness of these treatments.



Ein syphilitisches Gumma (Plural: Gummen oder Gummata) ist eine 
charakteristische, entzündliche Gewebeveränderung (Granulom), die 
im Tertiärstadium (Spätstadium) einer Infektion mit Treponema 
pallidum auftritt. Durch den breiten Einsatz von Antibiotika sind 
diese Läsionen heute in Industrieländern sehr selten geworden.

Haupteigenschaften und Gewebelehre

•Konsistenz: Die Knoten fühlen sich prall-elastisch und gummiartig 
an.

•Gewebezerfall: Im Zentrum der Läsion befindet sich eine Zone 
abgestorbenen Gewebes (Koagulationsnekrose).

•Mikroskopischer Befund: Das Zentrum wird von einer Wand aus 
Entzündungszellen umschlossen. Dazu gehören Lymphozyten, 
Plasmazellen, Makrophagen und mehrkernige Riesenzellen.

•Gefäßveränderungen: Typisch ist eine Entzündung der kleinen 
Arterien (Endarteritis obliterans), die bis zum Gefäßverschluss führen 
kann.

•Erregernachweis: Im Gegensatz zu frühen Krankheitsstadien sind im 
Gumma fast keine intakten Bakterien mehr nachweisbar. Es handelt 
sich primär um eine immunologische Überreaktion des Körpers.





The patient had been in her usual state of health, with leg edema that was attributed 
to chronic venous insufficiency, until 6 months before the current presentation, when 
increased swelling and new weakness developed in the legs. Before the onset of 
these symptoms, she had been physically active. She first noted that her legs felt 
more tired and sore than usual after normal physical activity, and the symptoms were 
accompanied by increased swelling and a feeling of heaviness in the legs. Over the 
course of the next 2 months, the leg weakness progressed to the point that she was 
unable to rise from a seated position or climb stairs. The patient also noted that her 
arms felt heavy, and she had difficulty reaching and holding them above her head. 
During this time, she had intermittent fever that resolved with the use of 
acetaminophen.
Four months before the current presentation, hair loss developed. What started as 
patchy hair loss coalesced into larger areas, which prompted the patient to shave her 
head. When the hair grew back, it was thin and patchy, and she began shaving her 
head regularly and wearing hats. No scalp pruritus was present, but the patient noted 
discoloration of the scalp.

Edema

Muscle
Weakness

Hair loss

Discoloration („vitiligo“)

Heavy 
Vaginal
bleeding 



The blood levels of thyrotropin, electrolytes, and glucose were 
normal, as were results of tests of kidney function. The hemoglobin 
level was 4.3 g per deciliter (reference range, 12.0 to 16.0), which 
was a decrease from the baseline level of 8.1 g per deciliter 
recorded 2 years earlier. The white-cell count was 3370 per 
microliter (reference range, 4000 to 11,000), the platelet count 
123,000 per microliter (reference range 150,000 to 450,000), and 
the erythrocyte sedimentation rate (ESR) 73 mm per hour (reference 
range, 0 to 29); other laboratory test results are shown. The patient 
was instructed to present to a local emergency department for 
evaluation and treatment of anemia.
Transthoracic echocardiography, which was performed to evaluate 
for a cardiac cause of leg edema, showed concentric left ventricular 
hypertrophy with a normal left ventricular ejection fraction, a mildly 
dilated right ventricle with mild right ventricular hypertrophy, mild-
to-moderate tricuspid regurgitation, and an estimated right 
ventricular systolic pressure of 29 mm Hg; the main pulmonary 
artery measured 3.1 cm in diameter. A diagnosis of high-output 
heart failure leading to pulmonary hypertension was considered. 
Treatment with furosemide was started, and the leg edema 
decreased. On hospital day 6, the patient was discharged with plans 
for follow-up in the cardiology clinic.

Anemia, thrombocytopenia, continued bleeding
Iron losses, possible immune hemolysis



On the day of the current presentation, the patient was evaluated in the primary care clinic of this 
hospital. She reported ongoing heavy vaginal bleeding with multiple clots, fatigue, and dyspnea on 
exertion. There was no rash, headache, vision changes, or joint pain. She was brought to the 
emergency department of this hospital for evaluation and treatment.
On examination, the temporal temperature was 38.1°C, the blood pressure 136/69 mm Hg, the 
heart rate 98 beats per minute, the respiratory rate 20 breaths per minute, and the oxygen 
saturation 100% while the patient was breathing ambient air. The body-mass index (the weight in 
kilograms divided by the square of the height in meters) was 24.7. She had diffuse hair thinning 
with areas of hypopigmentation and hyperpigmentation involving the entire scalp and bowls of the 
ears. Cervical lymphadenopathy was present. She had no tenderness on palpation of the abdomen, 
but splenomegaly was present. The external genitalia were normal. Multiple clots were present in 
the vagina, and the cervix was deviated posteriorly and to the left. The uterus was mobile on 
bimanual examination, with an estimated size equivalent to that of a uterus at 10 weeks’ gestation. 
She had no edema in the legs. Strength was 3/5 on shoulder abduction, elbow flexion, and hip 
flexion and was otherwise 5/5. Atrophy of the biceps, triceps, and deltoids was noted.

Vitiligo, lymphadenopathy, muscle atrophy, thrombocytopenia, dyspnea



The patient’s medical history included hypertension, migraines, and triphasic Raynaud’s phenomenon 
that had developed 3 years before the current presentation. In addition, she had a history of alcohol 
use disorder but reported having stopped alcohol consumption 2 years before the current 
presentation. Medications included ferrous gluconate, furosemide, and polyethylene glycol as needed 
for constipation. She had no known adverse reactions to medications and no family history of heritable 
bleeding disorders. The patient worked in sales, and she lived alone in a suburb of Boston. She had 
smoked approximately five cigarettes per day for the past 20 years and smoked marijuana on most 
days.
A chest radiograph showed mild enlargement of the cardiac silhouette, diffuse interstitial opacities, a 
patchy airspace opacity at the base of the right lung, thickening of the right paratracheal stripe, and 
increased density in the left mediastinum. Computed tomography (CT) of the chest and of the 
abdomen and pelvis, performed after the administration of intravenous contrast material, showed 
mild bilateral supraclavicular lymphadenopathy and mild-to-moderate bilateral intrathoracic 
lymphadenopathy; the main pulmonary artery was 3.6 cm in diameter. Splenomegaly was present, 
with the spleen measuring 18.6 cm in the craniocaudal dimension (reference value, ≤13). She had 
small-volume ascites and borderline enlarged, multistation abdominopelvic lymphadenopathy.
Vaginal bleeding continued. The patient passed large clots, and the bleeding required multiple pad 
changes per hour. After transfusion, the hemoglobin level was 7.0 g per deciliter; two additional units 
of packed red cells were transfused. 



The hemoglobin level was 7.2 g per deciliter, and 
the platelet count was 39,000 per microliter; 
other laboratory test results are shown. Results 
of coagulation tests were normal. A peripheral-
blood smear showed marked anisopoikilocytosis 
with numerous hypochromic forms but no 
schistocytes, spherocytes, or red-cell 
agglutination. Urinalysis showed 3+ blood 
(reference value, negative) and 2+ protein 
(reference value, negative); examination of the 
urine sediment showed 10 to 20 red cells per 
high-power field (reference range, 0 to 2). A 
direct antiglobulin test was negative.
Two units of packed red cells were transfused. 
Four hours after completion of the second 
transfusion, the temporal temperature increased 
to 39.1°C. A sample of blood was obtained for 
culture, and imaging studies were obtained.

Heavy proteinuria and erythrocyturia

Fibroid tumor

High-output heart failure

Nodes



Differential Diagnosis
This 50-year-old woman presented with acute and life-threatening vaginal bleeding for which she received 
emergency supportive care. However, determining the correct diagnosis to explain her presentation 
requires consideration of her progressive signs and symptoms over the preceding weeks, months, and 
years. In developing a differential diagnosis, I will begin by grouping her signs and symptoms into three 
phases of illness: immune initiation, immune activation, and immune culmination.
Immune Initiation
The first phase of this patient’s illness started with the development of Raynaud’s phenomenon 3 years 
before the current presentation, followed by irregular vaginal bleeding associated with uterine fibroids 
and systemic symptoms that include proximal muscle weakness, leg edema, fever, alopecia, dyspnea on 
exertion, and fatigue. 
Immune Activation
The second phase of this patient’s illness is characterized by signs that point to more substantial activation 
of the immune system — leukopenia, thrombocytopenia, an elevated ESR, an elevated globulin gap, and 
cardiac ultrasound findings from another hospital. I suspect that the lymphadenopathy, splenomegaly, 
and proteinuria were most likely also present during this phase.
Immune Culmination
The third phase of this patient’s illness is marked by an emergency presentation to this hospital with 
fibroid-related hemorrhage requiring aggressive transfusion support. I suspect that this patient’s bleeding 
is most likely a consequence of profound thrombocytopenia. 



Explaining Escalating Clinical Acuity
One loose end in considering a diagnosis of SLE is the need to explain why this patient’s clinical 
status worsened so quickly and profoundly. Could SLE have been provoked by the recent 
administration of intravenous iron or packed red cells at the other hospital? Alternatively, could SLE 
have been an immune risk factor for the development of another hematologic process, such as 
lymphoma or multicentric Castleman disease? During the admission to this hospital, she had a 
possible febrile transfusion reaction. This event reinforces my theory that she has an autoimmune 
disease that could react to red-cell transfusion, which supports the explanatory model of a 
provoking factor that shifted SLE from the “immune activation” to the “immune culmination” 
phase of illness. However, it is possible that autoimmune disease was a risk factor for the 
development of cancer, or that cancer explains her entire course of illness.
I suspect that this patient has SLE. Therefore, my next diagnostic step would be to rapidly and 
noninvasively evaluate for this disease with serologic testing for autoantibodies and to concurrently 
assess for a hematologic cancer with the use of flow cytometry. If these tests do not provide 
enough diagnostic confidence to begin treatment, I would plan to administer packed red cells and 
platelets and move forward with prompt tissue sampling.



Initial Diagnostic Testing
An immunofluorescence assay performed on Hep-2 (human epithelial) cells showed antinuclear 
antibodies (ANA) with a homogeneous pattern (titer, 1:640) and ANA with a speckled cytoplasmic 
pattern (titer, 1:80). Specific antibody testing was positive for anti-Smith antibodies, anti-
ribonucleoprotein (anti-RNP) antibodies, anti–cyclic citrullinated protein, and rheumatoid factor and 
was equivocal for antibodies against Sjögren’s syndrome–related antigen A (anti-Ro antibodies). 
Antibodies against Sjögren’s syndrome–related antigen B (anti-La antibodies) and anti–double-
stranded DNA antibodies were not detected, and an autoimmune inflammatory myopathy IgG panel 
was negative. A skin punch-biopsy specimen, which was obtained from the left postauricular area of 
the scalp, showed marked alopecia with miniaturization of the few remaining hair follicles, 
perifollicular and epidermal interface dermatitis with vacuolar changes and pigment incontinence, 
and markedly increased deposition of dermal mucin. The histologic findings of interface dermatitis 
combined with dermal mucin deposition help to establish the diagnosis of a systemic autoimmune 
rheumatic disease. The positive serologic tests taken together with the skin-biopsy findings support 
the diagnosis of SLE.







Even before the results of the kidney biopsy became available, treatment with 
hydroxychloroquine was initiated for SLE on the basis of its benefits in reducing flares, limiting 
organ damage, and improving survival. In patients with idiopathic inflammatory myopathy, 
treatment with glucocorticoids would usually be considered. However, because of ongoing 
evaluation of multistation lymphadenopathy and splenomegaly, the patient instead received 
intravenous immune globulin, after which muscle strength quickly improved to 4+/5 in all 
proximal muscle groups.
A lymph-node biopsy specimen showed granulomatous changes without evidence of cancer. 
Treatment for lupus nephritis was initiated with a triple therapy approach, which consisted of 
glucocorticoids, mycophenolate mofetil, and plans for outpatient belimumab (anti-BLyS) 
initiation. Treatment with trimethoprim–sulfamethoxazole was started for prophylaxis against 
Pneumocystis jirovecii pneumonia.
Belimumab was added to the patient’s treatment regimen 2 months after hospital discharge. 
She has maintained close follow-up, and her creatine kinase levels have normalized. The 
creatinine levels have remained normal, and proteinuria has resolved. She has had complete 
normalization of proximal muscle strength, resolution of alopecia, and an increase in energy.
Final Diagnosis
Overlap syndrome of systemic lupus erythematosus and idiopathic inflammatory myopathy.



An ischemic stroke is a life-threatening medical emergency that 
occurs when a blood clot or fatty plaque blocks blood flow to 
the brain, depriving brain tissue of vital oxygen and nutrients. It 
is the most common type of stroke, accounting for roughly 85% 
to 87% of all cases globally. Within minutes of a blockage, brain 
cells begin to die, making immediate emergency medical care 
critical to minimize permanent disability or death.

Recognize the Signs: Think F.A.S.T.
Stroke symptoms always happen suddenly. Use the clinical 
F.A.S.T. acronym to quickly check for symptoms:

•F - Face Drooping: One side of the face sags or feels numb, 
resulting in an uneven smile.

•A - Arm Weakness: One arm feels weak or numb; if both arms 
are raised, one drifts downward.

•S - Speech Difficulty: Speech is slurred, garbled, or difficult to 
understand.

•T - Time to Call Emergency Services: Call emergency services 
immediately if you notice any of these signs, even if they 
temporarily disappear.



Die Duale Plättchenhemmung, oft als DAPT (Dual Antiplatelet Therapy) bezeichnet, 
kombiniert Aspirin (ASS) mit einem sogenannten P2Y12-Hemmer (z. B. Clopidogrel, 
Ticagrelor). Diese Kombination verhindert, dass Blutplättchen verklumpen, und wird vor 
allem nach Herzinfarkten, Schlaganfällen oder dem Einsetzen von Herz-Stents eingesetzt.

















Eine komplizierte Harnwegsinfektion (cUTI) liegt vor, wenn eine Entzündung der Harnwege mit 
Faktoren einhergeht, die das Risiko für ein Therapieversagen oder schwere Komplikationen 
(wie eine Urosepsis) deutlich erhöhen. Im Gegensatz zu einer unkomplizierten 
Blasenentzündung betrifft sie häufiger die oberen Harnwege (Nieren) oder tritt bei Personen 
mit anatomischen Besonderheiten oder geschwächtem Immunsystem auf.

















Gavi (Die Impfallianz)

Die Globale Allianz für Impfstoffe und Immunisierung (GAVI) ist 
eine öffentlich-private globale Gesundheitspartnerschaft. Sie 
hat das Ziel, die globale Gesundheitsversorgung zu verbessern, 
indem sie den Zugang zu neuen und untergenutzten 
Impfstoffen für Kinder in den ärmsten Ländern der Welt massiv 
ausweitet und finanziert.

•Beteiligte: Regierungen, die Weltgesundheitsorganisation 
(WHO), UNICEF, die Weltbank, die Bill & Melinda Gates 
Foundation sowie Impfstoffhersteller.

•Fokus: Bekämpfung von Infektionskrankheiten wie Malaria, 
Ebola, Pneumokokken und HPV.

•Weitere Informationen: Offizielle Einblicke, Hilfsprojekte und 
Spendenmöglichkeiten finden Sie direkt auf der Webseite von 
Gavi, die Impfallianz.

https://www.gavi.org/










Das Mantelzell-Lymphom (MCL) ist eine seltene, bösartige Krebserkrankung des 
lymphatischen Systems. Es gehört zu den reifen B-Zell-Lymphomen (Non-Hodgkin-Lymphome) 
und entsteht durch die ungebremste Vermehrung entarteter B-Zellen. Biologisch zeigt es 
Eigenschaften sowohl von langsam wachsenden als auch von aggressiven Lymphomen. Bei 
rund 80 Prozent der Betroffenen verläuft die Erkrankung jedoch rasch und erfordert schnelles 
Handeln.

Genetic Testing: Pathologists look for 
a specific chromosomal abnormality 
known as the t(11;14) translocation, 
which causes the cell to overproduce 
the protein Cyclin D1. This mutation 
is the hallmark identifier for MCL.



Ibrutinib ist ein zielgerichteter Bruton-Tyrosinkinase-(BTK-)Inhibitor zur Behandlung 
bestimmter B-Zell-Lymphome wie CLL, Mantelzell-Lymphom und Morbus Waldenström. Als 
Dauertherapie hemmt es das Krebswachstum, kann aber Nebenwirkungen wie 
Vorhofflimmern, Bluthochdruck und Infektionen verursachen.































A positive antibody cerebrospinal fluid (CSF)–
serum index for borrelia (IgG index 4·24) that 
came back from our laboratory 5 days after the 
lumbar puncture confirmed the acute 
neuroborreliosis. The chemokine C-X-C ligand 13 
(CXCL13) in CSF was more than 800 pg/mL 
(reference: normal <250 pg/mL; in cases of 
suspected early neuroborreliosis in adults, if no 
antibiotics have been administered, CSF CXCL13 
levels >250 pg/mL are measured). The specificity 
of results using the 250 pg/mL threshold is then 
greater than 95%. To increase specificity without 
substantially reducing sensitivity, a threshold of 
500 pg/mL can be considered and levels less than 
250 pg/mL make early, untreated neuroborreliosis 
highly unlikely.



Pyocine sind natürliche, bakterientötende Proteine (Bakteriozine), die vom Bakterium Pseudomonas aeruginosa gebildet 
werden. Sie dienen der Bekämpfung von Konkurrentenstämmen und werden intensiv als neuartige, zielgerichtete 
Antibiotika gegen multiresistente Krankheitserreger erforscht

Die drei Hauptklassen

Pyocine werden basierend auf ihrer Struktur und Wirkungsweise in drei Gruppen 
unterteilt:

•R-Typ & F-Typ: Sie ähneln den Schwanzstücken von Bakteriophagen (Viren) und 
töten Zellen durch Perforation der bakteriellen Zellmembran.

•S-Typ: Kleinere, lösliche Proteine, die als Enzyme wirken und beispielsweise die 
DNA oder die Proteinsynthese in der Zielzelle zerstören.

Warum sie für die Medizin wichtig sind

•Targeted Killing: Sie wirken hochspezifisch auf Pseudomonas aeruginosa oder 
nahe verwandte Stämme, während die restliche, gesunde Mikrobiota geschont 
wird.

•Kampf gegen Resistenzen: Sie können Antibiotikaresistenzen umgehen und sind 
in der Lage, bakterielle Biofilme aufzubrechen.

•Fokus der aktuellen Forschung: Künstlich modifizierte Pyocine (Chimäre) werden 
als sogenannte "lebende Therapeutika" entwickelt, die im Labor sogar erfolgreich 
darauf ausgelegt werden können, spezifische Erreger wie E. coli anzugreifen.



Engineered cells can sense disease and deliver drugs at 
a site of pathology. These living therapeutics provide 
localized, self-sustaining responses to environmental 
changes, such as inflammation and pathogenic signals, 
that conventional drugs cannot offer. A promising 
chassis for living therapeutics is bacteria, which can be 
genetically programmed to release drugs in response 
to an external signal. However, bacteria require 
physical enclosure to prevent uncontrolled spread and 
toxicity. Biomaterials such as hydrogels and core-shell 
capsules have only demonstrated short-term 
containment of up to 2 weeks in culture. Harimoto et 
al. report a hydrogel scaffold with engineered stiffness 
and toughness that confines bacteria for up to 6 
months in culture. When the system harbored bacteria 
producing pyocin, it cleared an infection in a mouse 
model of joint replacement. This could advance living 
therapeutics from short-lived proof-of-concept systems 
to durable, programmable medicines.



Hierarchical scaffold for on-
demand therapy
Engineered bacteria can sense 
signals from infections in the 
surrounding tissue and release 
therapeutic molecules to treat the 
site of infection inside a body. 
Hierarchical biomaterial scaffold 
consists of bacteria-containing 
gelatin microgel enclosed in a 
larger polyvinyl alcohol scaffold. 
This provides a safe enclosure to 
suppress bacterial proliferation 
while withstanding pressure from 
the surrounding tissue to prevent 
fracture. The biomaterial scaffold 
can pass small molecules to and 
from the surrounding medium for 
delivering nutrients, biomarkers, 
and drugs to treat infection for a 
prolonged period.



Design and mechanical 
characterization of ILMs. (A) 
Schematic of the ILM platform, in 
which a tough hydrogel scaffold 
encapsulates therapeutic bacteria. 
The material provides physical 
containment, resists both internal 
proliferative forces and external 
mechanical stresses, and enables 
genetically controlled therapeutic 
release.



ILMs confine engineered bacteria and treat infection in a murine joint implant model. (A) Experimental 
design to assess in vivo containment and safety of ILMs. (B) Representative x-ray of a mouse femur implanted 
with a stainless-steel prosthesis and an ILM. (C) Viable Ecc recovered from surrounding joint tissue 1 day after 
implantation. LOD = 5 CFUs per animal (dotted line). Data are means ± SEMs; all replicates are shown. ∗P < 
0.05; unpaired t test. (D) Bacterial counts in joint tissue and within ILMs over 7 days. LOD = 5 CFUs per animal 
(dotted line). Data are means ± SEMs; n ≥ 5 independent replicates.





Neanderthal medical knowledge has long attracted scholarly interest. 
Evidence suggests they cared for sick, injured, and elderly group 
members, with possible use of medicinal plants. However, it remains 
uncertain whether such practices reflect deliberate medical strategies or 
instinctive self-medication akin to that observed in non-human primates. 
Here, we analyze and interpret traces of deliberate artificial 
manipulation of Chagyrskaya 64, a Neanderthal lower left second molar 
found in Chagyrskaya Cave (Altai Krai, Russia). The tooth exhibits a 
large human-generated concavity on the occlusal surface, created 
during the lifetime of the individual. Traceological and microtomographic 
analyses of the observed modifications, combined with experimental 
verification, reveal that the concavity in Chagyrskaya 64 is indicative of 
the earliest documented instance of caries treatment involving the 
drilling/rotating with a lithic perforator, ca. 59 ka. Evidence of two distinct 
types of manipulations requiring different tools, in addition to the 
drilling/rotating technique, necessitating complex finger movements, 
indicates that the Chagyrskaya Cave Neanderthals possessed the 
cognitive capacity to intuit the source of pain, comprehend the feasibility 
of its elimination, and deliberately select the most efficacious dental 
intervention. These patterns bring Neanderthal behavior closer to 
modern humans and differentiate that behavior from the instinctive 
actions of other primates.


