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A 5-month-old full-term baby boy was 
brought to the outpatient clinic with a 3-week 
history of a rash. Physical examination is 
shown. His weight-for-age z score was −3.4, 
and his length-for-age z score was −5.6. Labs 
revealed a serum albumin level of 1.9 g per 
deciliter (reference range, 3.5 to 5.0). What is 
the most likely diagnosis?

Celiac disease

Kwashiorkor

Marasmus

Nephrotic syndrome

Staphylococcal scalded skin syndrome

On physical examination, the 
baby was irritable, with sparse, 
wispy, hypopigmented hair and 
pitting edema of the arms and 
legs. Desquamation of 
hyperpigmented patches was 
seen on the legs, arms, and 
trunk; the underlying skin was 
hypopigmented. A diagnosis of 
kwashiorkor — also known as 
edematous malnutrition or 
severe acute malnutrition with 
pitting edema of the arms and 
legs — was made. Kwashiorkor 
may be diagnosed in 
malnourished children on the 
basis of the presence of pitting 
edema, regardless of height and 
weight values. The typical 
dermatosis, as seen in this baby, 
resembles flaking paint.



Kwashiorkor (auch bekannt als Hungerödem) ist eine lebensbedrohliche Form der schweren 
Protein-Energie-Mangelernährung, die durch einen extremen Mangel an Eiweiß bei oft 
scheinbar ausreichender Zufuhr von Kohlenhydraten (Kalorien) ausgelöst wird. Die Erkrankung 
betrifft vorwiegend Säuglinge und Kleinkinder in Entwicklungsländern. Der Name stammt aus 
einer westafrikanischen Sprache (Ga) und bedeutet übersetzt „die Krankheit, die das ältere Kind 
bekommt, wenn das nächste geboren wird“. Dies beschreibt den typischen Fall, bei dem ein Kind 
abrupt abgestillt und auf eine proteinarme, rein kohlenhydratbasierte Kost (wie Brei aus Maniok 
oder Mais) umgestellt wird.

Symptome und klinisches Bild
Das auffälligste Merkmal von Kwashiorkor steht im Gegensatz zur extremen Abmagerung des 
Marasmus:

•Aufgeblähter Bauch („Hungerbauch“): Ausgelöst durch Flüssigkeitsansammlungen in der 
Bauchhöhle (Aszites) und eine stark vergrößerte Fettleber (Hepatomegalie). 

•Ödeme: Starke Wassereinlagerungen, besonders in den Füßen, Beinen und im Gesicht 
(sogenanntes „Mondgesicht“).
•Hautveränderungen: Schuppige, entzündete Flecken, Pigmentverlust und Wunden, die leicht 
bluten.
•Haarveränderungen: Das Haar verfärbt sich rötlich-gelb oder verblasst, wird brüchig und fällt 
leicht aus.
•Muskelschwund und Lethargie: Trotz des scheinbar „pummeligen“ Aussehens durch die 
Ödeme bauen Muskeln massiv ab. Die Kinder sind meist teilnahmslos und reizbar.

https://www.msdmanuals.com/de/profi/ern%C3%A4hrungsbedingte-st%C3%B6rungen/unterern%C3%A4hrung/protein-energie-unterern%C3%A4hrung-peu
https://pmc.ncbi.nlm.nih.gov/articles/PMC5129140/






Post-thrombotic syndrome is common after deep-vein 
thrombosis and can cause severe symptoms involving the limbs 
that impair patients’ activity and quality of life. Endovascular 
therapy can eliminate chronic venous obstruction and is 
hypothesized to reduce the severity of post-thrombotic 
syndrome.
We randomly assigned 225 patients with moderate or severe 
post-thrombotic syndrome and imaging-confirmed iliac-vein 
obstruction to receive endovascular therapy (iliac-vein stent 
placement and enhanced antithrombotic therapy) plus 
standard post-thrombotic syndrome care or standard post-
thrombotic syndrome care alone. The severity of post-
thrombotic syndrome at 6 months (the primary outcome) was 
assessed with the validated Venous Clinical Severity Score 
(VCSS) tool (scores range from 0 to 30, with higher scores 
indicating more severe post-thrombotic syndrome) by 
evaluators who were unaware of the group assignments. Key 
secondary outcomes included venous disease–specific and 
overall quality of life.



Post-thrombotic syndrome frequently develops after acute proximal deep-vein 
thrombosis (DVT). Relatively few affected patients receive focused treatment for 
post-thrombotic syndrome owing to a lack of awareness among the medical 
community with regard to available therapies and a lack of evidence of clinical 
benefit for such therapies. Venous hypertension plays a central role in post-
thrombotic syndrome and stems from chronic venous obstruction, valvular reflux, 
elevation in central venous pressure, impairment of calf pump function, and 
lymphatic dysfunction. Post-thrombotic syndrome manifests across a broad severity 
spectrum; patients with post-thrombotic syndrome and iliac-vein obstruction often 
have chronic limb pain, swelling, skin changes, venous leg ulcers, or a combination of 
these symptoms, which impair function and quality of life.
Previous studies have suggested that imaging-guided endovascular placement of 
metallic stents may reduce iliofemoral venous obstruction and thereby improve 
venous function, decrease the severity of post-thrombotic syndrome, and improve 
quality of life. However, the benefits and risks of such therapy are unclear. We 
conducted the C-TRACT (Chronic Venous Thrombosis: Relief with Adjunctive 
Catheter-Directed Therapy) trial to determine whether endovascular therapy would 
reduce the severity of post-thrombotic syndrome.



Patient Population
Patients with moderate or severe post-thrombotic syndrome and iliac-vein obstruction were 
enrolled at 29 clinical centers in the United States. Post-thrombotic syndrome was defined as the 
presence of chronic venous disease in the ipsilateral leg of a patient who had had DVT at least 3 
months before enrollment. Post-thrombotic syndrome was considered to be moderate or severe if 
the patient had substantial limitations in daily activities or work capacity owing to venous symptoms 
that resulted in a score of 8 or higher on the Venous Clinical Severity Score (VCSS) assessment tool, a 
score of 10 or higher on the Villalta post-thrombotic syndrome scale, or an open venous ulcer.
Stratification and Randomization
Patients were randomly assigned to receive either endovascular therapy (iliac-vein stent placement 
and enhanced antithrombotic therapy) or no endovascular therapy, with the use of a Web-based 
central randomization system. 
Treatments
This included individualized compression therapy (starting with sized-to-fit, knee-high elastic 
compression stockings with a pressure of 20 to 30 mm Hg [Medi USA] for patients who had not 
previously used compression stockings) that was adjusted as needed to encourage adherence to 
their use; appropriate anticoagulant therapy; guidance on smoking cessation, leg elevation, exercise, 
and avoidance of limb trauma; and, for patients with an open venous ulcer, encouragement to take 
oral pentoxifylline and to use multilayer compression, along with referral to a wound and ulcer care 
clinic for comprehensive evidence-based care.



Treatments after Randomization.Characteristics of the Patients at Baseline.



Outcomes.





Der englische Begriff whole blood bedeutet auf Deutsch 
Vollblut. Es bezeichnet das unbehandelte, flüssige Blut aus dem 
Organismus, das sämtliche zelluläre Bestandteile (rote und 
weiße Blutkörperchen, Blutplättchen) sowie das Plasma und die 
Gerinnungsfaktoren enthält.

Im medizinischen Kontext wird es folgendermaßen 
unterschieden:

•Vollblutspende (whole blood donation): Die klassische 
Blutspende, bei der das Blut als Ganzes abgenommen und im 
Labor meist in verschiedene Komponenten aufgeteilt wird.

•Vollbluttransfusion: Die direkte Gabe von ungetrenntem, 
frischem Vollblut, was insbesondere in der Notfall- und 
Militärmedizin wieder an Bedeutung gewonnen hat.

•Labordiagnostik: Die Untersuchung von Blutproben (oft mit 
Zusätzen wie EDTA), bei der das gesamte Material inklusive 
aller Zellen analysiert wird – im Gegensatz zu abzentrifugiertem 
Serum oder Plasma.

Ist Vollbluttransfusion wirklich besser?





Whole-blood transfusion has recently gained favor 
in the management of severe hemorrhage; 
however, data from large clinical trials evaluating its 
clinical effectiveness and safety are lacking.
We conducted a pragmatic, phase 3, multicenter, 
unblinded, randomized, superiority trial across 10 
air ambulance services in England. Patients with 
major traumatic hemorrhage who were attended 
by a participating air ambulance service were 
randomly assigned to receive either whole-blood 
transfusion (up to 2 units) or standard care with 
blood components (up to 2 units each of red cells 
and plasma) before arrival at the hospital. The 
primary outcome was a composite of death from 
any cause or massive transfusion (≥10 units of 
blood components or products) within 24 hours 
after randomization.



Blood transfusion is a lifesaving treatment in the management of severe traumatic 
hemorrhage. The debate surrounding the relative benefits of transfusing individual 
blood components (red cells, plasma, or platelets) as compared with whole blood is 
ongoing, with a growing emphasis on early prehospital transfusion, which is performed 
as close to the time of injury as possible before arrival at the hospital.
Whole blood combines red cells, plasma, and platelets, although its composition and 
specifications vary between countries. Several countries have implemented whole-
blood transfusion into clinical practice, and international randomized trials are 
ongoing; however, robust evidence comparing the clinical effectiveness and safety of 
whole-blood transfusion with blood-component therapy is limited.
In the United Kingdom, prehospital transfusion by air ambulance teams usually 
involves the administration of red cells alone, or red cells and plasma as separate 
components. Recently, leukocyte-depleted platelet-rich whole blood, containing red 
cells, plasma, and platelets, has become available and can be stored at 4°C (±2°C) for 
up to 21 days. The use of a single bag streamlines logistics, shortens administration 
time, aids limited circulatory access, and decreases the risk of transfusion errors.



Patient Population
Given the pragmatic nature of the trial, administration of whole blood and standard care 
was based on clinician judgment and the standard criteria for initiation of blood 
transfusion for each air ambulance service. Patients of any age with a traumatic injury 
leading to prehospital transfusion for the treatment of major hemorrhage were eligible 
to participate. Patients were excluded if intravenous or intraosseous access could not be 
established, if they had a known objection to blood transfusion, or if they had received 
blood components or products before the arrival of the air ambulance service. 
Randomization and Treatment
We randomly assigned blood boxes in a 1:1 ratio to be packed with either whole blood 
or standard blood components. Randomization was performed with the use of a 
centralized, Web-based service (Sealed Envelope).
Outcomes
The primary outcome was a composite of death from any cause or massive transfusion 
(defined as ≥10 units of any blood components in adults, and ≥40 ml per kilogram of 
body weight in pediatric participants [<16 years of age with a body weight of <50 kg]) 
within 24 hours after randomization.



Safety Outcomes.
Methods
Trial Design
The SWiFT trial was a pragmatic, phase 3, 
multicenter, unblinded, randomized, controlled, 
superiority trial involving trauma patients with life-
threatening bleeding across 10 air ambulance 
services (comprising physician–paramedic clinical 
teams), who were received by 19 hospitals. We 
compared the outcomes in participants who were 
randomly assigned to receive leukocyte-depleted 
whole blood (group O, with low levels of anti-A and 
anti-B antibodies) with outcomes in participants 
who received red cells and plasma (the standard-
care group) in the prehospital setting. No other 
aspects of patient care during transport or after 
hospital arrival were altered.



Demographic and Clinical Characteristics of 
the Participants at Baseline and Treatment 
Characteristics.

Outcomes

Secondary outcomes





Whole blood transfusions are generally cheaper and more 
cost-effective than component transfusions for massive 
hemorrhage and trauma. While individual acquisition costs 
of whole blood units can sometimes be comparable to a 
single component (like packed red blood cells), whole blood 
use dramatically lowers total transfusion charges, overall 
volume wasted, and ancillary supply costs per patient.



Blood transfusion before arrival at a hospital 
reduces mortality from traumatic hemorrhage and 
shock. Whether transfusion with whole blood is 
more beneficial than transfusion with blood 
components is uncertain, as are the effects of the 
length of time that blood products are in storage 
between donation and transfusion.
In this pragmatic, multicenter, phase 3, cluster-
randomized trial, we assigned 44 air medical bases 
in a 2:1 ratio to the use of up to 2 units of whole 
blood or as-indicated blood components (plasma, 
red cells, or both) for prehospital transfusion in 
trauma patients during 1-month blocks. The 
primary outcome was death from any cause within 
30 days after randomization. An observational 
substudy assessed outcomes according to the 
storage age of whole blood.



Treatment with low-titer group O whole blood (which has low anti-A and anti-B 
antibody titers) is increasingly used in both military and civilian settings because the 
logistics of transfusion are simpler than those with blood components and the blood is 
widely available from donors. Whole blood can provide rapid, balanced volume 
resuscitation and concomitant reversal of coagulopathy. Multiple observational studies 
have shown that resuscitation with whole blood is safe and is associated with better 
outcomes than resuscitation with blood components. Despite benefits in the early 
hospital setting, high-level evidence is limited with regard to the efficacy and safety of 
transfusion with whole blood in the prehospital phase of care. In addition, knowledge 
of whether any diminution of hemostatic potential occurs during storage of whole 
blood remains limited.
The Type O Whole Blood and Assessment of Age during Prehospital Resuscitation 
(TOWAR) trial was designed to evaluate the safety and efficacy of prehospital 
transfusion with low-titer group O whole blood as compared with blood components, 
as well as to characterize differences in outcome associated with the storage age of 
whole blood, in patients with severe injuries that warranted transfusion owing to risk 
of hemorrhagic shock. We hypothesized that prehospital transfusion with low-titer 
group O whole blood would lead to lower 30-day mortality than transfusion with 
blood components.



Patient Population
Patients transferred from the scene of injury or a referring emergency department to a 
participating trauma center were eligible for enrollment in the trial if they had had at least 
one episode of hypotension (defined as a systolic blood pressure of ≤90 mm Hg) and 
tachycardia (defined as a heart rate of ≥108 beats per minute) or if they had had severe 
hypotension (defined as a systolic blood pressure of ≤70 mm Hg) without tachycardia. 
Eligible patients were enrolled and underwent randomization during transport to the 
participating trauma center regardless of whether transfer originated at the scene of 
trauma or a referring emergency department. 
Assignment of Intervention
Blood products were collected according to site blood-banking protocols and stored at air 
medical bases according to established procedures. Air medical bases assigned to use whole 
blood for a given month were stocked with 2 units of group O blood with anti-A and anti-B 
titers of less than 256 and a shelf life of up to 21 days.
Trial Outcomes
The primary outcome was death from any cause within 30 days after randomization. 



Outcomes







Methicillin-sensibler Staphylococcus aureus (MSSA) 
bezeichnet Bakterienstämme der Art Staphylococcus aureus, 
die im Gegensatz zu MRSA empfindlich (sensibel) gegenüber 
dem Beta-Laktam-Antibiotikum Methicillin und verwandten 
Wirkstoffen sind. Es handelt sich dabei um den bakteriellen 
Wildtyp.

Mikrobiologische Grundlagen

•Keine mecA-Resistenz: MSSA-Stämmen fehlt das mecA-Gen. 
Dieses Gen verändert bei MRSA die Penicillin-Bindeproteine 
(PBP2a), wodurch Beta-Laktam-Antibiotika nicht mehr binden 
können.

•Penicillinase-Bildung: Obwohl MSSA gegen Methicillin wirkt, 
sind über 80 % dieser Stämme resistent gegen einfaches 
Penicillin. Sie bilden Enzyme (Penicillinasen), die einfaches 
Penicillin spalten. Daher sind modifizierte Beta-Laktame 
notwendig.

•Natürliches Vorkommen: Das Bakterium besiedelt als 
normaler Kommensale bei etwa 20 bis 30 % aller gesunden 
Menschen dauerhaft die Haut und die Schleimhäute, 
insbesondere den Nasenvorhof.

https://flexikon.doccheck.com/de/MRSA


Cefazolin ist ein parenterales Beta-Laktam-Antibiotikum aus 
der Gruppe der Cephalosporine der 1. Generation, dessen 
Stabilität gegenüber bakteriellen Beta-Laktamasen stark vom 
jeweiligen Erregertyp abhängt. 

Da Beta-Laktamasen Enzyme sind, die den für die Wirkung 
unentbehrlichen Beta-Laktam-Ring spalten, entscheidet das 
Vorhandensein bestimmter Enzymtypen über die Wirksamkeit 
von Cefazolin. 

Stabilität bei Gram-positiven Erregern

•Gute Stabilität gegen Penicillinasen: Cefazolin besitzt eine 
weitgehende Stabilität gegenüber klassischen Penicillinasen (z. 
B. von Staphylococcus aureus). Es wird daher standardmäßig 
bei Infektionen durch Methicillin-sensible Staphylokokken 
(MSSA) eingesetzt.

•Der Inokulum-Effekt: Bei einigen Stämmen von S. aureus (vor 
allem Typ-A-Beta-Laktamase-Bildnern) kann es bei einer sehr 
hohen Bakteriendichte (Inokulum) zu einer teilweisen 
Inaktivierung des Antibiotikums kommen.

Der Cefazolin-Inokulum-Effekt ist ein Phänomen, bei dem Methicillin-sensible 
Staphylococcus aureus-Stämme (MSSA) bei hoher Bakteriendichte (Inokulum) 
resistent gegen Cefazolin werden. Obwohl sie im Standardtest sensibel erscheinen, 
führt die große Erregermenge zu einer massiven Produktion des Enzyms β-
Laktamase, wodurch das Antibiotikum unwirksam wird und Therapieversagen droht.

https://flexikon.doccheck.com/de/Cefazolin
https://flexikon.doccheck.com/de/Cefazolin
https://flexikon.doccheck.com/de/Cefazolin
https://flexikon.doccheck.com/de/Cefazolin
https://flexikon.doccheck.com/de/Cefazolin


Staphylococcus aureus bacteremia is associated with high mortality. 
Whether cefazolin or an antistaphylococcal penicillin should be preferred 
for the treatment of methicillin-susceptible S. aureus bacteremia is 
unclear.
In an ongoing international Bayesian adaptive platform trial, we 
conducted an open-label, randomized comparison of cefazolin with an 
antistaphylococcal penicillin (flucloxacillin or cloxacillin) in adult patients 
with penicillin-resistant, methicillin-susceptible S. aureus bacteremia. 
The primary outcome, which was evaluated with a hierarchical Bayesian 
logistic-regression model, was death from any cause within 90 days after 
enrollment in the platform. We assessed the posterior probability of the 
noninferiority of cefazolin to flucloxacillin or cloxacillin (with the criterion 
for noninferiority prespecified as an adjusted odds ratio of <1.2, which 
approximates an absolute difference in mortality of <2.5 percentage 
points if mortality in the antistaphylococcal-penicillin group is 15%), as 
well as the posterior probability of superiority (with the criterion of an 
adjusted odds ratio of <1.0). Secondary safety outcomes included the 
development of acute kidney injury within 14 days.



Staphylococcus aureus bacteremia is a leading cause of bacteria-related death 
worldwide, with more than one in four affected patients dying within 90 days. Although 
there are accepted best practices in the management of S. aureus bacteremia, the 
preferred antibiotic for the treatment of methicillin-susceptible S. aureus bacteremia is 
unclear. Expert opinion from endocarditis guidelines favors the antistaphylococcal 
penicillins (e.g., nafcillin, oxacillin, cloxacillin, or flucloxacillin) over cefazolin owing to 
theoretical concerns about the cefazolin inoculum effect, an in vitro destruction of 
cefazolin by beta-lactamases, which may be relevant in high-burden infections. However, 
meta-analyses of observational studies suggest that cefazolin may be superior to 
antistaphylococcal penicillins for 30-day mortality (odds ratio, 0.73; 95% confidence 
interval [CI], 0.62 to 0.85), with a more favorable adverse-event profile.
Given that observational analyses may be subject to multiple biases, a randomized 
clinical trial is the most reliable way to inform disease management. We launched the 
Staphylococcus aureus Network Adaptive Platform (SNAP) trial in 2022 to answer 
multiple questions related to the treatment of patients with S. aureus bacteremia. 
Within the SNAP trial, we evaluated the efficacy and safety of cefazolin for the 
treatment of methicillin-susceptible S. aureus bacteremia.



Trial Design and Oversight
We used a Bayesian adaptive platform to conduct a pragmatic, open-label, randomized, noninferiority 
comparison of cefazolin with an antistaphylococcal penicillin (cloxacillin or flucloxacillin, depending on 
the country) at 91 sites in eight countries (Australia, Canada, Israel, the Netherlands, New Zealand, 
Singapore, South Africa, and the United Kingdom).
Patients
We enrolled hospitalized patients with S. aureus bacteremia in the platform within 72 hours after the 
collection of the blood sample for the index blood culture (the first culture positive for S. aureus). The 
analyses described here involved adults at least 18 years of age. The pediatric trial is ongoing. 
Interventions
The recommended dose was 2 g of cefazolin administered intravenously every 8 hours (or every 6 hours 
for critical illness or endocarditis), 2 g of flucloxacillin administered intravenously every 6 hours (or every 
4 hours for critical illness or endocarditis), or 2 g of cloxacillin administered intravenously every 4 hours, 
with dose adjustments according to renal function.
Outcomes
The primary outcome for the platform and domain was death from any cause within 90 days after 
platform entry. Secondary platform outcomes included death from any cause within 14, 28, and 42 days; 
microbiologic treatment failure and diagnosis of new foci of infection between days 15 and 90; and 
Clostridioides difficile infection within 90 days.



Patients

In most clinical settings, MSSA (Methicillin-Susceptible Staphylococcus 
aureus) infections are more common than MRSA (Methicillin-Resistant 
Staphylococcus aureus), typically accounting for about 60–80% of all 
Staphylococcus aureus infections, while MRSA makes up the remaining 20–40%



OutcomesFoci of infection



Cefazolin was patented in 1967 
and introduced into medical 
and commercial practice in the 
early 1970s. It was originally 
approved for use in the United 
States in 1973.





Calcitonin sollte bei der Abklärung von Schilddrüsenknoten, 
unklaren Dignitätsbefunden (z. B. suspekter Zytologie) oder 
familiärem Risiko für ein medulläres Schilddrüsenkarzinom 
(MTC) bestimmt werden. Die S3-Leitlinie Schilddrüsenkarzinom 
empfiehlt die Bestimmung des Tumormarkers als sensitiven 
Indikator zur Früherkennung des MTC. 

Wann die Messung indiziert ist

•Diagnostik bei Schilddrüsenknoten: Zum Ausschluss oder zur 
Früherkennung eines MTC bei knotigen Veränderungen der 
Schilddrüse (Struma nodosa).

•Familiäres Risiko: Bei genetischer Vorbelastung (z. B. MEN-2-
Syndrom, RET-Protoonkogen-Mutation).

•Unklare Zytologie: Wenn eine Feinnadelpunktion unklare 
Ergebnisse liefert oder auf einen neuroendokrine Tumor 
hinweist.

•Präoperative Planung: Vor geplanten 
Schilddrüsenoperationen oder thermischen Ablationen.

https://register.awmf.org/de/leitlinien/detail/031-056OL
https://register.awmf.org/de/leitlinien/detail/031-056OL
https://register.awmf.org/de/leitlinien/detail/031-056OL


Summary
Modern risk-adapted management of thyroid cancer involves risk stratification as an 
active, dynamic process that begins with the detection of a thyroid nodule and 
continues throughout the clinical course of diagnosis, active surveillance or 
treatment, and follow-up. Rooted in clinicopathological staging, which can be further 
refined with the molecular risk characterization of the tumor, initial management 
plans are developed and modified over time on the basis of the natural history of 
the disease and the response to therapy. We present a clinical framework for 
therapeutic decision making that can be used to compare, contrast, and illustrate 
the relative risks, benefits, and patient preferences that are integral to the 
development of a personalized management plan. We examine examples of 
therapeutic decision making in active surveillance of low-risk papillary thyroid 
cancer, minimalist therapeutic management options for low- and intermediate-risk 
thyroid cancer, and systemic therapies for advanced thyroid cancer, showing how the 
therapeutic decision-making framework can be used to achieve informed consensus 
and management recommendations.







Characterization of cancers

Landmark RAI trials



Landmark trials of treatment for advanced cancer







Conclusions
Understanding that risk stratification in thyroid cancer is an active, dynamic process that 
evolves over time, clinicians and patients must integrate the patient’s preferences into 
their current understanding of the risks and benefits of various diagnostic, therapeutic, 
and surveillance management options. Unlike management plans that focus almost 
exclusively on mitigating cancer risks, the development of individualized management 
plans requires that the patient and the clinician reach consensus on the potential risks 
and potential benefits, as well as the patient’s values, priorities, and goals. When 
applied properly, a risk-adapted paradigm will lead to individualized patient care by 
incorporating either minimalist or more aggressive management options designed to 
minimize risks, maximize benefits, and achieve excellent clinical outcomes. John 
Maynard Keynes (1883–1946), the British economist and founder of macroeconomics, is 
credited with saying, “When the facts change, I change my mind. What do you do, sir?” 
Although a paradigm shift is always challenging, we should acknowledge that when the 
facts change, we need to change our minds.

„Wenn sich die Fakten ändern, ändere ich meine Meinung. Was tun Sie, mein Herr?“



Adalimumab ist ein biotechnologisch hergestellter, monoklonaler 
Antikörper, der als starkes Immunsuppressivum (TNF-α-Hemmer) wirkt.



Das humane Parvovirus B19 ist ein weltweit verbreitetes DNA-
Virus, das vor allem als Auslöser der Kinderkrankheit 
Ringelröteln (Erythema infectiosum) bekannt ist.

Typischer Verlauf & Symptome

•Kinder: Typisch sind ein girlandenartiger Ausschlag im Gesicht 
(Wangenröteln) und später am Körper. Oft verläuft die 
Infektion aber auch unbemerkt oder wie eine leichte Erkältung.

•Erwachsene: Häufig treten keine Hautausschläge auf, dafür 
aber oft schmerzhafte Gelenkschmerzen oder 
Gelenkentzündungen (Arthralgien).

•Immunität: Eine durchgemachte Infektion führt zu einer 
lebenslangen Immunität. Scharlach, Masern, Röteln, Windpocken 

und Ringelröteln (fifth disease)



A 74-year-old man was admitted to this hospital because of persistent pancytopenia 
that had resulted in multiple red-cell transfusions.
Three months before the current presentation, the patient underwent heart 
transplantation after a prolonged admission in the cardiac intensive care unit of this 
hospital. He had been admitted for decompensated heart failure due to 
transthyretin amyloid cardiomyopathy, for which he received treatment with 
infusions of inotropic and diuretic agents. The preoperative course was notable for 
anemia, for which he received intravenous iron therapy. In addition, the patient had 
persistent thrombocytopenia that prompted a switch in treatment from heparin to 
a direct thrombin inhibitor, despite the fact that testing for antibodies against 
platelet factor 4 was negative. Serologic testing performed before transplantation 
was positive for Epstein–Barr virus (EBV) IgG, negative for cytomegalovirus (CMV) 
IgG, and negative for toxoplasma IgG. Serologic testing in the donor was positive for 
EBV IgG and CMV IgG and negative for toxoplasma IgG. Laboratory test results are 
shown. 



Laboratory data



After transplantation, the patient had intact allograft function, but transient acute kidney injury 
developed. Milrinone infusion was administered from the time of transplantation until post-
transplantation day 8. Endomyocardial biopsies were performed at 7 and 14 days after 
transplantation, and both specimens showed mild lymphocyte infiltration without myocardial injury. 
On post-transplantation day 17, the patient was discharged from the hospital. New medications 
prescribed at discharge included prednisone, mycophenolate mofetil, tacrolimus, valganciclovir, 
trimethoprim–sulfamethoxazole, and posaconazole. In addition, the patient continued to receive 
treatment with tafamidis, famotidine, pravastatin, amlodipine, torsemide, calcium, and vitamin D. 
Thirty-eight days after transplantation, the patient was admitted to the cardiac surgical unit because 
of a hemoglobin level of 6.7 g per deciliter (reference range, 13.5 to 17.5) and a potassium level of 
5.3 mmol per liter (reference range, 3.4 to 5.0). Testing for hepatitis B virus DNA, hepatitis C virus 
RNA, and human immunodeficiency virus (HIV) RNA was negative. 
Two units of packed red cells were transfused, and treatment with oral sodium zirconium cyclosilicate 
was administered. Genetic testing for the H63D and C282Y variants in the gene HFE was negative. 
Transthoracic echocardiography showed normal biventricular function, dilatation of the right 
ventricle and left atrium, trace interatrial shunting, and no pericardial effusion. Treatment with 
trimethoprim–sulfamethoxazole was discontinued, and atovaquone was started for prophylaxis 
against Pneumocystis jirovecii pneumonia and toxoplasmosis. The dose of mycophenolate mofetil 
was decreased. The potassium level normalized, and on the fourth hospital day, he was discharged 
home.





The patient was a retired consultant and lived in coastal Massachusetts. He smoked 
marijuana and consumed one beer almost daily. He did not use tobacco or illicit 
drugs. He was not sexually active. The patient had previously visited California but 
had not traveled in the past year. His father had had coronary artery disease.
On physical examination, the temporal temperature was 36.3°C, the heart rate 100 
beats per minute, the blood pressure 100/62 mm Hg, 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 33.4. He had 
conjunctival pallor. The sternal surgical incision was well approximated. Auscultation 
of the heart revealed a regular rhythm without murmurs or a friction rub. He had 
edema in both legs, which was more pronounced in the right leg than in the left; 
there was no calf tenderness. Neither ecchymosis nor rash was noted. The 
remainder of the examination was normal.



Differential Diagnosis
This 74-year-old man underwent orthotopic heart transplantation for decompensated heart 
failure due to transthyretin amyloid cardiomyopathy. In the weeks that followed transplantation, 
he presented with various combinations of cytopenias, most notably severe transfusion-
dependent anemia. Single or multilineage cytopenias occur in 38 to 63% of patients after solid-
organ transplantation, usually within the first 100 days after surgery. Decreased cell counts in 
solid-organ transplant recipients may be classified according to the pathophysiological 
mechanism, cause, or cell line involved.
Pathophysiological Mechanisms of Cytopenias
The pathophysiological mechanisms of cytopenias are not specific to solid-organ transplant 
recipients and include decreased production, increased destruction, and splenic sequestration. 
Specific Causes of Cytopenias
Specific causes of cytopenias that occur after solid-organ transplantation include medications, 
infections, inflammation, and immune-mediated processes.
Post-Transplantation Anemia
After heart transplantation, the prevalence of anemia ranges from 20 to 51% at different time 
points, with a prevalence of about 40% at 1 year after the procedure. Anemia may result from 
blood loss after surgery, immune- or non–immune-mediated hemolysis, reduced erythropoiesis, 
or, less commonly, splenic sequestration. 



Anemia after transplant
Red cell aplasia



Pure Red-Cell Aplasia
Pure red-cell aplasia is a syndrome characterized by isolated normocytic normochromic anemia 
(although macrocytic anemia can also occur), severe reticulocytopenia, and marked reduction or 
absence of erythroid precursors in the bone marrow. Implicit in the definition is that other causes of 
reduced erythropoiesis, including nutritional deficiency, hypothyroidism, and chronic kidney disease, 
have been ruled out. This patient received intravenous iron preoperatively, so it is unlikely that he 
would have been iron-deficient after surgery. In addition, the levels of vitamin B12 and thyrotropin were 
normal, and the creatinine level was only mildly elevated.
Parvovirus B19 Infection
Parvovirus B19 is a single-stranded DNA virus that preferentially infects erythroblasts. It enters the 
erythroid progenitor cell through the erythrocyte P-antigen receptor. Viral replication produces a 
distinctive cytopathic effect, which can be seen with the use of light microscopy in the bone marrow 
and is characterized by giant proerythroblasts. Human parvovirus B19 is ubiquitous; it infects 
approximately half the population by 15 years of age.
Hemophagocytic Lymphohistiocytosis
The development of pancytopenia and elevated levels of ferritin in a patient who has undergone 
transplantation increases the possibility of hemophagocytic lymphohistiocytosis (HLH).Previous studies 
showed that 40% of HLH cases associated with solid-organ transplantation occurred within the first 3 
months after transplantation, and approximately 67% occurred within the first year. In many cases, 
infections, including parvovirus B19 infection, are identified as possible triggers. 





Serologic testing for antibodies against parvovirus B19 detected IgM antibodies but not IgG antibodies. 
Quantitative nucleic acid testing was also performed to measure the amount of parvovirus B19 DNA in the 
patient’s blood, which exceeded the upper limit of the assay (>100,000,000 DNA copies per milliliter).
Immunohistochemical staining was performed on the biopsy specimen. Immunohistochemical staining for E-
cadherin highlighted erythroid precursors, which were increased in number and showed frequent clustering. 
Parvovirus B19–specific immunostaining was strongly positive in many erythroid precursors, which confirmed 
that the patient’s severe, persistent anemia was caused by parvovirus B19 infection. Because of the history of 
chronic pancytopenia and presence of some small megakaryocytes with hypolobated nuclei on the bone 
marrow biopsy, the possibility of myelodysplastic syndrome was considered. However, cytogenetic analysis of 
the bone marrow aspirate showed a normal karyotype, and DNA sequencing detected no pathogenic 
mutations. Therefore, no evidence of a hematopoietic neoplasm was present.
After five doses of IVIG, the parvovirus B19 viral load decreased from 100 million DNA copies per milliliter to 
665,200 DNA copies per milliliter. If there had been no response to the first course of IVIG, additional courses 
of IVIG would have been considered. Routine preemptive use of additional courses of IVIG to prevent 
recurrences is not recommended.
Parvovirus B19 infection can recur in immunocompromised patients; in one case series, 25% of organ-
transplant recipients had a recurrence. Given the risk of recurrence, we monitored quantitative parvovirus 
B19 DNA levels in this patient, along with the complete blood count, including the reticulocyte count. Several 
months after the patient’s initial treatment, he had a recurrent infection. He received treatment with an 
additional course of IVIG, which resulted in a return of the reticulocyte count to a normal level and a decrease 
in his quantitative parvovirus B19 DNA level.



Das humane Parvovirus B19 ist ein weltweit verbreitetes DNA-
Virus, das vor allem als Auslöser der Kinderkrankheit 
Ringelröteln (Erythema infectiosum) bekannt ist.

Besondere Risikogruppen

Bei den meisten Menschen heilt die Infektion folgenlos aus. 
Komplikationen können jedoch auftreten bei:

•Schwangeren: Eine Erstinfektion in der Schwangerschaft kann 
zu schweren Entwicklungsstörungen oder Blutarmut (Anämie) 
beim Ungeborenen führen, weshalb hier bei Kontakt 
engmaschige Kontrollen (Ultraschall, Bluttests) erfolgen.

•Patienten mit chronischer Anämie: Bei Vorerkrankungen der 
roten  (wie Sichelzellanämie) kann das Virus eine 
lebensgefährliche Krise auslösen.

•Immungeschwächten Personen: Es kann zu einer chronischen 
Blutarmut führen.

Es gibt derzeit keinen zugelassenen Impfstoff gegen das humane 
Parvovirus B19 (Auslöser der Ringelröteln). Der Schutz erfolgt 
ausschließlich über eine bereits durchgemachte Infektion, die eine 
lebenslange Immunität hinterlässt.



Parvovirus B19 verursacht eine Anämie, indem es sich gezielt in 
den Vorläuferzellen der roten Blutkörperchen (Erythroblasten) im 
Knochenmark vermehrt und diese zerstört. Dies führt zu einem 
sofortigen Stopp der Blutbildung, was besonders bei Patienten 
mit verkürzter Lebensdauer der roten Blutkörperchen zu 
lebensbedrohlichen Krisen führt. 

Mechanismus im Detail

•Zellinfektion: Das Virus dockt an den Rezeptor (Globosid oder 
Blutgruppen-P-Antigen) auf der Oberfläche der unreifen roten 
Blutkörperchen im Knochenmark an und dringt in sie ein. 

•Stopp der Erythropoese: Durch die Vermehrung des Virus in 
diesen Zellen sterben die Vorläuferzellen ab. Die Produktion 
neuer Erythrozyten (rote Blutkörperchen) im Knochenmark 
kommt vorübergehend komplett zum Erliegen. 

•Klinische Auswirkung: Da reife rote Blutkörperchen eine 
Lebensdauer von rund 120 Tagen haben, fällt der Mangel bei 
Gesunden kaum auf. Bei Patienten mit chronischen 
Blutkrankheiten (wie Sichelzellanämie, Thalassämie oder 
Sphärozytose) oder bei Immunschwäche führt dieser abrupte 
Produktionsstopp jedoch innerhalb weniger Tage zu einer 
schweren, sogenannten aplastischen Krise.

Der Begriff „large P antigen“ (großes P-Antigen) taucht in 
der medizinischen Forschung hauptsächlich im 
Zusammenhang mit Ribosomen auf. Er bezieht sich auf 
das humane große P-Antigen (human large P-antigen), 
welches ein struktureller Kernbestandteil der großen (60S) 
Untereinheit von Ribosomen in menschlichen Zellen ist

Gesunde Kinder bekommen bei Ringelröteln (Parvovirus 
B19) in der Regel keine klinisch auffällige Anämie, weil die 
Zerstörung der roten Blutkörperchen durch die schnelle 
Neubildung im Knochenmark ausgeglichen wird und die 
Lebensdauer der bereits vorhandenen Erythrozyten 
ausreicht



GLP-1 (Glucagon-like Peptide-1) ist ein natürliches 
Darmhormon, das nach der Nahrungsaufnahme ausgeschüttet 
wird. Es senkt den Blutzucker, indem es die Insulinproduktion 
anregt, und signalisiert dem Gehirn Sättigung. Als Medikament 
(GLP-1-Rezeptoragonist) wird es intensiv zur Behandlung von 
Typ-2-Diabetes und Adipositas eingesetzt.

Wirkung und Nutzen

•Blutzuckerkontrolle: Es fördert die Insulinausschüttung und 
hemmt die Ausschüttung von Glucagon, wodurch der 
Blutzuckerspiegel sinkt.

•Gewichtsverlust: Durch die Verlangsamung der 
Magenentleerung und ein verstärktes Sättigungsgefühl führt es 
oft zu einer deutlichen Gewichtsabnahme.

•Herz-Kreislauf-Schutz: Einige GLP-1-Medikamente senken 
nachweislich das Risiko für Herzinfarkte oder Schlaganfälle.



Injectable GLP-1 agonists and plastic junk
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What is all this stuff ?!?!?
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Semaglutide 14 mg bezieht sich auf das orale Medikament Rybelsus (Tabletten). Es ist die 
höchste zugelassene Erhaltungsdosis für die tägliche Einnahme bei Typ-2-Diabetes, die nach 
einer schrittweisen Steigerung von 3 mg und 7 mg erreicht wird.
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Das diffus großzellige B-Zell-Lymphom (engl. Diffuse Large B-Cell Lymphoma, kurz DLBCL) ist eine bösartige 
Krebserkrankung des Lymphsystems. Es handelt sich dabei um die häufigste Form des Non-Hodgkin-Lymphoms bei 
Erwachsenen. Das DLBCL ist ein hochmalignes (sehr aggressives), aber gut behandelbares und oft heilbares Lymphom. 
Da die Krebszellen sehr schnell wachsen, muss die Therapie meist zügig nach der Diagnose beginnen.

Symptome

Die Erkrankung äußert sich meist durch ein rasches, 
schmerzloses Anschwellen von Lymphknoten, oft am Hals, in 
den Achselhöhlen oder in der Leistengegend. Häufig treten 
auch sogenannte B-Symptome auf:

•Fieber: Unklare Temperaturen über 38 °C ohne Anzeichen 
eines Infekts.

•Nachtschweiß: Extrem starkes Schwitzen in der Nacht, sodass 
die Kleidung gewechselt werden muss.

•Gewichtsverlust: Ungewollter Verlust von mehr als 10 % des 
Körpergewichts innerhalb von 6 Monaten.

•Weitere Beschwerden: Je nach Befall der Organe können 
Bauchschmerzen, Reizhusten, Atembeschwerden oder 
chronische Müdigkeit hinzukommen.



Ein Fc-optimierter (Fc-enhanced) Antikörper ist ein therapeutischer Antikörper, 
dessen konstanter Teil (die Fc-Region) gentechnisch oder durch Glykomodifikation 
verändert wurde. Ziel ist es, die Bindung an Immunrezeptoren zu verstärken, um die 
körpereigene Zerstörung von Krebszellen oder Krankheitserregern (über ADCC oder 
CDC) und die Halbwertszeit im Blut deutlich zu verbessern.

Wie es funktioniert

Ein normaler Antikörper besteht aus zwei Teilen:

•Fab-Region (Antigen-bindend): Erkennt das Ziel (z. B. ein Tumorantigen).

•Fc-Region (kristallisierbares Fragment): Dient als Signal-Schwanz, der Immunzellen 
(wie Killerzellen) oder das Komplementsystem aktiviert. 

Bei einem Fc-optimierten Antikörper wird dieser Schwanzbereich gezielt modifiziert:

•Aminosäureaustausch (Protein-Engineering): Gezielte Mutationen erhöhen die 
Bindungsaffinität zu aktivierenden Fc-Rezeptoren (z. B. FcγRIIIa) auf Immunzellen.

•Zucker-Modifikation (Glyko-Engineering): Das Entfernen bestimmter 
Zuckermoleküle (wie Fucose) aus der Fc-Region („afucosylierte Antikörper“) führt zu 
einer bis zu 50-150-fach stärkeren Aktivierung der zellulären Zytotoxizität (ADCC).
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C – Cyclophosphamid: Ein Alkylanz (Zytostatikum), das die DNA der Krebszellen beschädigt und so deren Teilung verhindert.
H – Hydroxydaunorubicin: Besser bekannt als Doxorubicin (oder Adriamycin), ein Tumorantibiotikum, das die Vermehrung von Krebszellen blockiert.
O – Oncovin®: Der Handelsname des Wirkstoffs Vincristin, ein Mitosespindelgift, das die Zellteilung direkt stoppt.
P – Prednison oder Prednisolon: Ein hochdosiertes Glukokortikoid (Cortisonpräparat), das lymphotoxisch wirkt (Lymphomzellen zerstört) und 
gleichzeitig Nebenwirkungen wie Übelkeit unterdrückt.
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Als neoadjuvant wird in der Onkologie eine Krebstherapie 
bezeichnet, die vor der eigentlichen Hauptbehandlung (meist 
einer Operation) stattfindet. Ziel ist es, den Tumor zu verkleinern, 
um ihn operabel zu machen oder Organe zu schonen.

Eine adjuvante Therapie in der Onkologie ist eine ergänzende, 
unterstützende Behandlung (wie Chemotherapie, Immuntherapie 
oder Hormontherapie), die nach einer erfolgreichen Operation 
erfolgt. Ihr Ziel ist es, das Rückfallrisiko zu senken, indem 
möglicherweise verbliebene, unsichtbare Tumorzellen 
(Mikrometastasen) im Körper bekämpft werden

Serplulimab ist ein humanisierter monoklonaler PD-1-Checkpoint-
Inhibitor. Es wird in Kombination mit Chemotherapie zur 
Erstlinienbehandlung des fortgeschrittenen kleinzelligen 
Lungenkarzinoms (ES-SCLC) bei Erwachsenen eingesetzt.

Oxaliplatin ist ein platinbasiertes Chemotherapeutikum 
(Zytostatikum). Es wird in der Onkologie vorwiegend zur 
Behandlung von Dickdarm- und Mastdarmkrebs (kolorektale 
Karzinome) eingesetzt, meist in Kombination mit anderen 
Medikamenten wie 5-Fluorouracil und Folinsäure (bekannt als 
FOLFOX-Schema)

Wirkungsweise der Komponenten

1.S-1 (Tegafur/Gimeracil/Oteracil): Ein perorales 
Krebsmedikament. Es enthält ein Prodrug von 5-
Fluorouracil (5-FU) sowie zwei Modulatoren, welche 
den Abbau von 5-FU im Körper hemmen und 
gleichzeitig die gastrointestinale Toxizität 
(insbesondere Durchfälle) verringern sollen.

2.Oxaliplatin: Ein intravenös verabreichtes 
Zytostatikum aus der Gruppe der Platinderivate. Es 
hemmt die Zellteilung, indem es Quervernetzungen in 
der DNA der Tumorzellen bildet und diese somit 
schädigt.

Routine
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Cardiometabolic diseases (CMDs) such as type 2 diabetes, 
dyslipidemia, and coronary artery disease (CAD) remain the 
leading causes of morbidity and mortality worldwide. Risk 
factors for CMD include obesity, insulin resistance and 
impaired glucose homeostasis, dyslipidemia, and 
hypertension. Despite therapeutic advances, the prevalence 
of CMD remains on the rise with earlier onset now 
observed in adolescents and young adults. Given this 
trajectory, targeting metabolic dysfunction through early 
identification and management of insulin resistance, 
obesity, lipid abnormalities, and elevated blood pressure 
can delay disease progression, prevent adverse events, and 
reduce premature mortality. However, CMDs are 
biologically heterogeneous, and individuals differ 
substantially in their underlying pathophysiology and long-
term risk. Additionally, the precise biological mechanisms 
linking metabolic dysregulation to cardiovascular damage 
are not fully understood.



Polygenic risk scores for CAD subtype-informed cardiometabolic risk stratification
Polygenic risk scores (PRSs) aggregate risk across thousands of common variants and may be 
useful tools for clinical risk stratification. Unlike conventional risk calculators, PRSs remain 
stable across the life course and can identify elevated inherited risk before clinical risk factors 
emerge.
In the case of CAD, current risk models provide moderate discrimination for 10-year risk to 
inform decisions such as statin initiation. However, these models do not account for the 
underlying biological heterogeneity of CAD, which limits their ability to support more 
personalized treatment approaches. Beyond predicting overall CAD risk, genomic information 
can help parse CAD heterogeneity. For example, in a recent study, we modeled multiple CAD 
subtypes among 26,036 UK Biobank cases, with external validation in 8,598 cases from the All 
of Us cohort. Clinical biomarkers (ApoA, ApoB, high-density lipoprotein, triglycerides, C-reactive 
protein) and both genome-wide and pathway-based PRSs contributed predictive signals for 
different subtypes. Combining clinical and genomic information improved predictive accuracy, 
supporting the idea that inherited risk and current biomarker profile status provide 
complementary, nonredundant information.

A Polygenic Risk Score (PRS) is an estimate of a person's genetic susceptibility to a specific disease or 
trait. It calculates the combined, subtle effects of thousands of genetic variations across your DNA to 
determine if your overall risk is higher or lower than average.



Monogenic cardiometabolic disease
At the opposite end of the genetic spectrum lie 
monogenic disorders. Mendelian forms of diabetes 
and obesity arise from single-gene rare coding 
variants. Genetic testing of established monogenic 
diabetes genes (e.g., GCK, HNF1A, HNF4A) and obesity 
genes in the leptin–melanocortin pathway (e.g., MC4R, 
LEP) enables molecular diagnosis that can directly 
guide care. In select cases, therapy can be tailored to 
the causal gene—such as sulfonylureas for certain 
MODY subtypes, leptin replacement therapy for leptin 
deficiency, or setmelanotide, an MC4 receptor agonist, 
for mutations in genes upstream of MC4R in the leptin 
melanocortin pathway such as POMC, PCSK1, or LEPR. 
Similarly, familial hypercholesterolemia (FH), most 
commonly caused by pathogenic variants in LDLR, 
APOB, or PCSK9, leads to markedly elevated lifelong 
low-density lipoprotein (LDL) cholesterol and 
increased CAD risk; genetic testing enables cascade 
screening among family members and intensive LDL 
lowering that substantially mitigates this risk. 
Together, the strategies for ameliorating the effects of 
these conditions illustrate the tangible clinical impact 
of genetics-informed care in CMD.

Cardiometabolic disease subtyping through 
multimodal data integration. Integration of traditional 
disease biomarkers with multimodal data including 
genomic profiles, electronic health records (EHR), clinical 
measurements, wearable-derived metrics, and imaging 
phenotypes enables the identification of disease subtypes 
and improves prediction of disease trajectories. Emerging 
artificial intelligence (AI) and machine learning tools allow 
for scalable analysis of multimodal data, improving risk 
stratification and informing more precise preventive 
strategies. PRS, polygenic risk score.

Smoking, BP, BMI, FBS, LDL/HDL Compared to „gene tests“







A Metabolic Equivalent of Task (MET) is an objective, universal unit used to measure the energy expenditure of physical activities. One MET represents 
resting energy expenditure—the amount of oxygen consumed while sitting quietly (defined as 3.5 mL of oxygen per kg of body weight per minute).



Effects of resistance training corrected for aerobic training (if any)


