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Cardiac Tamponade

Constrictive Pericarditis

Effusive-Constrictive Pericarditis

Primary Pericardial Mesothelioma

Restrictive Cardiomyopathy 

Correct!
The correct answer is constrictive pericarditis, in this case owing to asbestosis. A 
transthoracic echocardiogram showed a preserved ejection fraction with a 
septal bounce in early diastole as well as expiratory diastolic reversal in the 
hepatic vein. The simultaneous left and right heart catheterization tracing was 
characteristic of constrictive pericarditis. During inspiration, when pressures in 
the right ventricle were at their highest, left ventricular pressures were at their 
lowest; this pattern reversed during expiration. A “square root” sign (also called 
a dip-and-plateau pattern; red line), which represents rapid ventricular filling in 
early diastole before abrupt cessation in late diastole, was also seen. 

A 69-year-old woman with a history of asbestos 
exposure presented to the emergency department 
with a 3-year history of dyspnea on exertion. Physical 
examination showed signs of volume overload. A 
chest radiograph showed circumferential calcification 
of the pericardium and pleural effusions. 
Simultaneous left and right heart catheterization 
showed ventricular interdependence and discordance 
of the pressure tracings (right ventricular pressure, 
solid arrow; left ventricular pressure, dotted arrow). 
What is the diagnosis? 



Ventricular interdependence is that property of the normal 
heart such that distension of one ventricle alters the 
distensibility and filling pressure of the other.



Der EGF-Rezeptor ist eine membranständige Rezeptorproteinkinase, die zur Familie der ErbB-
Membranrezeptoren gehört, und zunächst in den achtziger Jahren durch Mendelsohn 
beschrieben wurde.
Durch Assoziation mit einem von mehreren Liganden bildet der Rezeptor ein Homodimer bzw. 
ein Heterodimer mit anderen ErbB(2-4)-Rezeptoren. Dabei werden durch 
Autophosphorylierungsprozesse an Tyrosinresten auf der zytosolischen Seite eine Reihe von 
Signalkaskaden initiiert. Bisher sind mehrere Liganden mit einer Bindungsfähigkeit an den EGF-
Rezeptor beschrieben:

Man findet eine deutliche Überexpression des Rezeptors in vielen nicht-
kleinzelligen Bronchialkarzinomen, Glioblastomen, Nierenzellkarzinomen, Ovarialtumoren sowie Col
onkarzinomen und anderen Tumorentitäten. Mutationen sind in vielen der insgesamt 28 Exons, 
sowie in den Intronregionen beschrieben.



Häufigkeiten ausgewählter aktivierender EGFR-Mutationen 
(Epidermal-Growth-Factor-Rezeptor) in Europa.

Del 19 und L858R sind die häufigsten EGFR-Treibermutationen



Wirkmechanismus
Osimertinib ist ein Tyrosinkinase-Inhibitor (TKI) des epidermalen 
Wachstumsfaktorrezeptors (EGFR). Osimertinib bindet an bestimmte mutierte Formen 
von EGFR (T790M, L858R und Exon 19-Deletion) bindet, die nach der Behandlung mit 
Erstlinien-EGFR-TKIs bei NSCLC vorherrschen. Als Tyrosinkinase-Inhibitor der dritten 
Generation ist Osimertinib spezifisch für die Gate-Keeper-T790M-Mutation, die die ATP-
Bindungsaktivität an EGFR erhöht und für eine schlechten Prognose im Spätstadium der 
Erkrankung verantwortlich ist. Darüber hinaus hat sich gezeigt, dass Osimertinib den 
Wildtyp-EGFR während der Therapie verschont, wodurch die unspezifische Bindung 
reduziert und die Toxizität begrenzt wird.



Osimertinib is a third-generation epidermal growth 
factor receptor–tyrosine kinase inhibitor (EGFR-TKI) 
that is selective for EGFR-TKI–sensitizing and EGFR 
T790M resistance mutations. Evidence suggests that 
the addition of chemotherapy may extend the benefits 
of EGFR-TKI therapy. In this phase 3, international, 
open-label trial, we randomly assigned in a 1:1 ratio 
patients with EGFR-mutated (exon 19 deletion or L858R 
mutation) advanced non–small-cell lung cancer (NSCLC) 
who had not previously received treatment for 
advanced disease to receive osimertinib (80 mg once 
daily) with chemotherapy (pemetrexed [500 mg per 
square meter of body-surface area] plus either cisplatin 
[75 mg per square meter] or carboplatin 
[pharmacologically guided dose]) or to receive 
osimertinib monotherapy (80 mg once daily). The 
primary end point was investigator-assessed 
progression-free survival. Response and safety were 
also assessed. Here, we report efficacy and safety data 
for first-line osimertinib plus platinum–pemetrexed as 
compared with osimertinib alone.



Osimertinib is a third-generation, irreversible, oral epidermal growth factor receptor–tyrosine kinase inhibitor (EGFR-
TKI) that potently and selectively inhibits both EGFR-TKI–sensitizing and EGFR p.Thr790Met (T790M) resistance 
mutations, with demonstrated efficacy in EGFR-mutated non–small-cell lung cancer (NSCLC), including in central 
nervous system (CNS) metastases. Osimertinib is the preferred first-line treatment for patients with EGFR-mutated 
advanced NSCLC, on the basis of results from the phase 3 FLAURA trial, which showed superior progression-free 
survival and overall survival benefits with first-line osimertinib treatment as compared with first-generation EGFR-
TKIs.
Trial Population
In this trial, we enrolled eligible patients who were 18 years of age or older (or ≥20 years of age in Japan), had locally 
advanced or metastatic NSCLC, and had not previously received systemic treatment for advanced disease. 
Nonsquamous NSCLC was pathologically confirmed, with local or central confirmation of the EGFR exon 19 deletion or 
p.Leu858Arg (L858R) mutation, either alone or in combination with other EGFR mutations. Patients had a World 
Health Organization (WHO) performance-status score of 0 or 1 (scores range from 0 to 5, with higher numbers 
indicating greater disability). Patients with CNS metastases whose condition was neurologically stable were eligible.
Trial Design and Treatment
Results from a nonrandomized safety run-in phase supported continuation to the randomization phase of this trial. 
Patients were randomly assigned in a 1:1 ratio to receive osimertinib plus chemotherapy (with pemetrexed and a 
platinum-based agent) or osimertinib monotherapy. For the combination, patients received osimertinib (80 mg once 
daily) and intravenous pemetrexed (500 mg per square meter of body-surface area) plus either cisplatin (75 mg per 
square meter) or carboplatin (a pharmacologically guided dose defined as an area under the concentration–time 
curve of 5 mg per milliliter per minute), administered intravenously on day 1 of 21-day cycles for four cycles; the 
chemotherapy regimen was chosen by the investigator before randomization. This treatment was followed by 
osimertinib (80 mg once daily) plus pemetrexed maintenance therapy (500 mg per square meter) every 3 weeks. 
Patients in the monotherapy group received osimertinib at a dose of 80 mg once daily.



Der Folsäureanalogon Pemetrexed (Handelsname: Alimta®) vom Hersteller Lilly ist ein 
Zytostatikum aus der Gruppe der Antimetaboliten, dessen Hauptindikation die palliative 
Chemotherapie bei bestimmten, fortgeschrittenen Formen von Lungenkrebs darstellt.



Progression-free Survival.



Efficacy End Points (Full Analysis Set).



Subgroup Analysis of Progression-free Survival.



Adverse Events.







A previous analysis in this trial showed that among 
patients with severe, symptomatic aortic stenosis 
who were at low surgical risk, the rate of the 
composite end point of death, stroke, or 
rehospitalization at 1 year was significantly lower 
with transcatheter aortic-valve replacement (TAVR) 
than with surgical aortic-valve replacement. Longer-
term outcomes are unknown. We randomly 
assigned patients with severe, symptomatic aortic 
stenosis and low surgical risk to undergo either 
TAVR or surgery. The first primary end point was a 
composite of death, stroke, or rehospitalization 
related to the valve, the procedure, or heart failure. 
The second primary end point was a hierarchical 
composite that included death, disabling stroke, 
nondisabling stroke, and the number of 
rehospitalization days, analyzed with the use of a 
win ratio analysis. Clinical, echocardiographic, and 
health-status outcomes were assessed through 5 
years.



Transcatheter aortic-valve replacement (TAVR) has been increasingly used as an alternative to surgery for treating patients 
with severe, symptomatic aortic stenosis. Randomized trials of both balloon-expandable and self-expanding TAVR valves 
have shown that in patients at intermediate or high risk for death by 30 days after surgery, TAVR was either noninferior or 
superior to surgical aortic-valve replacement at 5 years of follow-up. In two randomized trials involving younger patients 
who were at low surgical risk, TAVR was either noninferior or superior to surgery at 2 or 3 years. The Placement of Aortic 
Transcatheter Valves (PARTNER) 3 trial showed that the rate of the composite end point of death, stroke, or 
rehospitalization at 1 and 2 years was significantly lower with TAVR than with surgery. Here, we report the 5-year outcomes 
in this trial.
Patients
Patients were eligible for inclusion if they had severe, symptomatic aortic stenosis and were considered to be at low surgical 
risk on the basis of clinical and anatomical assessment, including a Society of Thoracic Surgeons Predicted Risk of Mortality 
(STS-PROM) score of less than 4% (with scores ranging from 0 to 100% and higher scores indicating a greater risk of death 
within 30 days after the procedure) and on the basis of assessment by the heart team. Patients also had to be eligible for 
TAVR through transfemoral access. The eligibility of all the patients was reviewed and approved by a case review board. 
Randomization, Procedures, and Follow-up
Patients were assigned in a 1:1 ratio to undergo either TAVR with a SAPIEN 3 valve or surgical aortic-valve replacement with 
a commercially available bioprosthetic valve. The SAPIEN 3 system and the procedures for TAVR and surgery have been 
described previously. Clinical outcomes and transthoracic echocardiography data were assessed at baseline, after the 
implantation procedure, at hospital discharge, 30 days, 6 months, 1 year, and then annually to 5 years.
End Points
The original primary end point, assessed at 1 year, was a nonhierarchical composite of death from any cause, stroke, or 
rehospitalization related to the procedure, the valve, or heart failure. 





Key Clinical End Points.



Win Ratio Diagram for the 
Second Primary End Point.



Echocardiographic Outcomes, Bioprosthetic-
Valve Failure, and Quality-of-Life Outcomes. 







Der Fibroblasten-Wachstumsfaktor-Rezeptor, kurz FGFR, ist eine Gruppe von zellulären Rezeptoren, die 
verschiedene Fibroblasten-Wachstumsfaktoren (FGF) binden. Sie gehören zu den Rezeptortyrosinkinasen.
Der FGFR besteht aus einer extrazellulären Liganden-Domäne, einer singulären transmembranen Helix-
Domäne und einer intrazellulären Domäne mit Tyrosinkinaseaktivität. Es sind mehr als 48 
verschiedene Isoformen des FGFR bekannt, die durch alternatives mRNA-Splicing aus vier Genen (FGFR1-
4) hervorgehen. Diese Isoformen unterscheiden sich in der Ligandenbindung und ihrer Kinasedomäne. 
Gleich ist allen Isoformen die extrazelluläre Domäne, die aus drei Immunglobulin-ähnlichen (IG-like) 
Domänen aufgebaut ist. Somit gehört der Rezeptor zur Immunglobulin-Superfamilie.
In Säugetieren konnten bisher sechs FGFR identifiziert werden. Vier der Rezeptoren besitzen eine 
hohe Sequenzhomologie von 55 bis 72%:

Bei vielen Tumoren, wie zum Beispiel 
bei Plattenepithelkarzinomen des Kopf-Hals-Bereichs (HNSCC), 
bei Schilddrüsenkarzinomen, beim Cholangiokarzinom oder 
beim Urothelkarzinom, liegt eine Dysregulation FGFR-
gesteuerter Signalwege vor. Zu den relevanten Veränderungen 
der FGFR-Signalwege bei malignen Erkrankungen 
gehören Genamplifikationen, Mutationen oder Translokationen
.





Erdafitinib is a pan–fibroblast growth factor 
receptor (FGFR) inhibitor approved for the 
treatment of locally advanced or metastatic 
urothelial carcinoma in adults with susceptible 
FGFR3/2 alterations who have progression after 
platinum-containing chemotherapy. The effects of 
erdafitinib in patients with FGFR-altered metastatic 
urothelial carcinoma who have progression during 
or after treatment with checkpoint inhibitors (anti–
programmed cell death protein 1 [PD-1] or anti–
programmed death ligand 1 [PD-L1] agents) are 
unclear. We conducted a global phase 3 trial of 
erdafitinib as compared with chemotherapy in 
patients with metastatic urothelial carcinoma with 
susceptible FGFR3/2 alterations who had 
progression after one or two previous treatments 
that included an anti–PD-1 or anti–PD-L1. Patients 
were randomly assigned in a 1:1 ratio to receive 
erdafitinib or the investigator’s choice of 
chemotherapy (docetaxel or vinflunine). The 
primary end point was overall survival.



Cisplatin-based chemotherapy is the standard treatment for newly diagnosed advanced and metastatic urothelial 
cancer. However, more than 50% of patients with metastatic urothelial carcinoma are ineligible for cisplatin 
treatment, and those who receive chemotherapy typically have progression within a few months.
Inhibitors of programmed cell death protein 1 (PD-1) and programmed death ligand 1 (PD-L1) are often used in 
patients who are ineligible for cisplatin, as maintenance therapy after platinum-based chemotherapy, or as 
second-line therapy for relapsed or refractory disease. However, only approximately 30% of patients with 
metastatic urothelial cancer have a response to PD-1 or PD-L1 inhibitors. Enfortumab vedotin is a standard drug 
that is given after platinum treatment and after PD-1 or PD-L1 inhibitor treatment; other options are sacituzumab 
govitecan and single-agent chemotherapy.
Alterations in the gene encoding fibroblast growth factor receptor (FGFR) are observed in approximately 20% of 
advanced or metastatic urothelial cancers (and in approximately 36% of upper tract urothelial cancers) and may 
function as oncogenic drivers. Erdafitinib is an oral selective pan-FGFR tyrosine kinase inhibitor. In a phase 2, 
single-group study (BLC2001) involving patients with locally advanced or metastatic urothelial cancer with 
susceptible FGFR3/2 alterations who had progression after platinum-containing chemotherapy.
Patients
Eligible patients were 18 years of age or older with metastatic or surgically unresectable urothelial cancer and 
select FGFR3/2 alterations (mutations or fusions); an Eastern Cooperative Oncology Group (ECOG) performance-
status score of 0, 1, or 2 (on a 5-point scale in which higher scores reflect greater disability); adequate organ 
function; and progression during or after previous systemic therapy that included an anti–PD-1 or anti–PD-L1 
agent; patients had received no more than two previous lines of therapy.



Treatment
Patients were randomly assigned in a 1:1 ratio to receive 21-day cycles of oral erdafitinib (8 mg per day with a 
pharmacodynamically guided increase in the dose to 9 mg on day 14) or the investigator’s choice of chemotherapy 
(docetaxel at a dose of 75 mg per square meter of body-surface area intravenously over a 1-hour period or vinflunine 
at a dose of 320 mg per square meter intravenously over a 20-minute period) every 3 weeks until the occurrence of 
disease progression or unacceptable toxic effects. Randomization was stratified according to the ECOG performance-
status score (0 or 1 vs. 2), disease distribution (presence vs. absence of visceral [lung, liver, or bone] metastases), and 
geographic region (North America vs. Europe vs. the rest of the world).
End Points
The primary end point was overall survival, defined as the time from randomization to death from any cause. 
Secondary end points included investigator-assessed progression-free survival (time from randomization to 
investigator-assessed disease progression according to Response Evaluation Criteria in Solid Tumors [RECIST], version 
1.1, or death), objective response (complete or partial response according to RECIST, version 1.1, as assessed by the 
investigator), response duration (duration from the date of initial documentation of a response to first documented 
evidence of progressive disease or death), and safety. 
Assessments
Responses for solid tumors were assessed by the investigator according to RECIST, version 1.1, every 6 weeks for the 
first 6 months and every 12 weeks for the next 6 months and beyond. Adverse events were graded according to the 
National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03. 







Adverse Events in the Safety Population.





Glucagon (auch Glukagon) ist ein Peptidhormon, dessen Hauptwirkung die Erhöhung des Blutzuckerspiegels durch Anregung 
der Bildung von energiereicher Glucose aus Glykogen in der Leber ist. Es ist bedeutsam für die Glukosehomöostase. Es wird 
aus den Präkursoren Präglucagon und Präproglucagon in den Langerhans-Inseln der Bauchspeicheldrüse (α-Inselzellen) 
gebildet. Bei Blutzuckerabfall, aber auch nach einer proteinreichen Mahlzeit wird Glucagon von der Bauchspeicheldrüse in die 
Blutbahn abgegeben und dort frei transportiert. Dieses Hormon ist in seiner Wirkung auf den Glucose-, Protein- 
und Fettsäurestoffwechsel ein Gegenspieler des Insulins. Glucagon wird von der Leber aufgenommen und durch Spaltung 
inaktiviert.

Alpha Zelle

Alpha Zelle



Mahvash (the index patient‘s first name) disease is an autosomal recessive, hereditary pancreatic neuroendocrine 
tumor syndrome. The genetic defect that causes Mahvash disease is biallelic inactivating mutations of the glucagon 
receptor gene (GCGR). Mahvash disease was discovered by American physician Run Yu and his colleagues in 
2008. Mahvash disease is very rare. There have been over 10 cases of Mahvash disease described by the end of 2018. 
Mahvash disease occurs in both females and males. Mahvash disease is also called “glucagon cell hyperplasia and 
neoplasia” or “glucagon cell adenomatosis” by some authors but Mahvash disease is a distinct disease entity while 
the two alternative terms are mostly histological descriptions. Some patients with “glucagon cell hyperplasia and 
neoplasia” do not have glucagon receptor mutations.

Most patients with Mahvash disease are diagnosed in adulthood. Patients with Mahvash disease usually present with 
vague abdominal discomfort. Imaging with CT or MRI identifies a very large pancreas with one or more tumors. 
Biochemical testing shows marked hyperglucagonemia (hundreds-fold elevated). If the tumors are resected, they are 
found to be neuroendocrine tumors that usually express glucagon. In the tumor margin, pancreatic alpha cell 
hyperplasia is pervasive, numerous large islets composed of mostly alpha cells are evident, and 
multiple microadenomas and small neuroendocrine tumors often are present. The pancreatic neuroendocrine 
tumors are the main health concern for patients with Mahvash disease. Although the tumors commonly are indolent, 
death due to liver metastasis has been reported.



Biallelic inactivating mutations of the glucagon receptor gene (GCGR).

In Mahvash disease, hepatocytes are rendered unresponsive to glucagon, which results in disruption of the 
feedback loop between the liver and the pancreas that helps regulate glucose and amino-acid metabolism. 
This disruption stimulates pancreatic α-cell hyperproliferation and causes pancreaticomegaly, 
overproduction of glucagon, and ultimately development of pancreatic neuroendocrine tumors.

Lucas et al. J Mol Genet Med  2013



Summary
Mahvash disease is an exceedingly rare genetic disorder of glucagon signaling 
characterized by hyperglucagonemia, hyperaminoacidemia, and pancreatic α-cell 
hyperplasia. Although there is no known definitive treatment, octreotide has been 
used to decrease systemic glucagon levels. We describe a woman who presented to 
our medical center after three episodes of small-volume hematemesis. She was found 
to have hyperglucagonemia and pancreatic hypertrophy with genetically confirmed 
Mahvash disease and also had evidence of portal hypertension (recurrent 
portosystemic encephalopathy and variceal hemorrhage) in the absence of cirrhosis. 
These findings established a diagnosis of portosinusoidal vascular disease, a 
presinusoidal type of portal hypertension previously known as noncirrhotic portal 
hypertension. Liver transplantation was followed by normalization of serum glucagon 
and ammonia levels, reversal of pancreatic hypertrophy, and resolution of recurrent 
encephalopathy and bleeding varices.



Under normal physiologic conditions, glucagon is secreted by pancreatic α-cells in response to hypoglycemia and 
hyperaminoacidemia. This process establishes a catabolic state by stimulating gluconeogenesis and glycogen 
degradation while also inhibiting glycolysis and further glycogen synthesis, ultimately increasing blood glucose. 
Mahvash disease is an exceedingly rare disease characterized by pathogenic variants in the glucagon receptor 
gene (GCGR) that render hepatocytes unresponsive to glucagon. The loss of this feedback mechanism results in 
reactive pancreatic α-cell hyperplasia, which often leads to pancreatic neuroendocrine tumors and 
hyperaminoacidemia. Mahvash disease has traditionally been characterized by symptoms driven by pancreatic 
stimulation. However, here we describe a woman with Mahvash disease who was found to have portosinusoidal 
vascular disease (previously termed noncirrhotic portal hypertension) with variceal hemorrhage and 
portosystemic shunting leading to recurrent portosystemic encephalopathy. These findings indicate that 
portosinusoidal vascular disease may be an underlying feature of Mahvash disease. Liver transplantation resolved 
the patient’s hyperglucagonemia by replacing defective hepatic glucagon receptors and instilling glucagon 
sensitivity. Replacing the liver, the site of increased portal-vein resistance, also resolved her intractable recurrent 
portosystemic encephalopathy and variceal hemorrhage.
Case Report
A 27-year-old woman without a substantial contributory medical history presented to our medical center after 
three episodes of small-volume hematemesis. She was found to have mild elevations in aminotransferase levels, 
with imaging showing chronic pancreatitis and possible hepatic cirrhosis without splenomegaly, as suggested by 
nodularity along the right hepatic lobe. She had no notable history of alcohol use. Findings on 
esophagogastroduodenoscopy were significant for small esophageal varices and portal hypertensive gastropathy. 
Endoscopic ultrasonography with needle biopsy of the pancreas was performed, preliminarily revealing a 
hyperplastic pancreas with multiple subcentimeter cysts and calcifications but no masses. Nadolol was 
prescribed as secondary prophylaxis to prevent recurrent variceal hemorrhage, and the patient was discharged 
home.



Pathological Findings. 

Hematoxylin and eosin staining of a pancreatic-tissue 
sample obtained by needle biopsy showed uniform-
appearing solid nests of neuroendocrine cells (Panel 
A). Trichrome staining of the liver explant showed 
perisinusoidal and mild periportal fibrosis with 
background moderate steatosis (Panel B).

The patient underwent genetic testing to confirm the 
diagnosis of Mahvash disease, and germline 
sequencing of GCGR revealed two variants 
(NM_000160.5:c.247del and NM_000160.5:c.463del) 
that predict truncation of the GCGR protein 
(p.Trp83GlyfsTer61, p.Ala155ProfsTer32). 



Radiographic Evaluation throughout the Clinical Course. 

Initial combined positron-emission tomography with gallium-
68–dotatate (Panel A) showed considerable and uniform 
uptake within the entire pancreas. Magnetic resonance imaging 
(MRI) of the abdomen performed before transplantation (Panel 
B) revealed an enlarged pancreas, with the neck measuring 
approximately 3.4 cm. An MRI of the abdomen obtained 6 
months after transplantation (Panel C) showed a reduction in 
the size of the pancreas, with the neck measuring 
approximately 1.5 cm.



Laboratory Data.



Octreotide is used in the treatment of Mahvash disease, but because the use of octreotide in this patient led to 
recurrent hospitalizations, alternative treatments were considered. Unlike previously described persons with Mahvash 
disease, this patient showed evidence of portal hypertension without cirrhosis — meeting criteria for portosinusoidal 
vascular disease — accompanied by intractable recurrent portosystemic encephalopathy. Therefore, she was placed on 
a waiting list for liver transplantation, with Model for End-stage Liver Disease (MELD) exception points because of her 
genetic diagnosis. (MELD scores determine a patient’s ranking on the waiting list for a liver transplant.) The decision to 
pursue transplantation was based on previous evidence of the efficacy of liver transplantation in other metabolic 
disorders.
While awaiting transplant, the patient was hospitalized multiple times owing to sequelae of portal hypertension, 
including episodes of hyperammonemic encephalopathy and hematemesis due to gastric varices. On June 11, 2022 (28 
months after the initial presentation), she underwent orthotopic liver transplantation (with a liver from a donor after 
brain death.

Wirkmechanismus
Octreotid ist ein synthetisches Analogon des natürlichen 
Hormons Somatostatin. Es bindet selektiv an Somatostatin-
Rezeptoren, insbesondere an Subtypen 2, 3 und 5. Durch diese 
Bindung hemmt Octreotid die Freisetzung verschiedener 
Hormone, einschließlich Wachstumshormon (GH), Glukagon, 
Insulin, Gastrin, VIP (Vasoaktives intestinales Peptid) und 
Sekretin.



In Mahvash disease, hepatocytes are rendered unresponsive to glucagon, which results in disruption of the feedback 
loop between the liver and the pancreas that helps regulate glucose and amino-acid metabolism. This disruption 
stimulates pancreatic α-cell hyperproliferation and causes pancreaticomegaly, overproduction of glucagon, and 
ultimately development of pancreatic neuroendocrine tumors. As a result, the complications of the disease are primarily 
pancreatic in nature, and the focus of management of the disease has been the pancreas. Although pancreatectomy has 
been considered, there remain no firm criteria to indicate the conditions under which to pursue this treatment. In 
addition, somatostatin analogues have been used to suppress hyperglucagonemia, but the efficacy of this approach is 
not well known. The benefits of sunitinib, everolimus, and peptide-receptor radionuclide therapy in the treatment of 
patients with Mahvash-related pancreatic neuroendocrine tumors have not yet been established, although their benefits 
have been shown in the treatment of other syndromes associated with pancreatic neuroendocrine tumors.
Our study underscores the importance of an underlying hepatic pathophysiology in the context of a traditional focus on 
the pancreatic complications of Mahvash disease. Blocking glucagon signaling results in the downregulation of genes 
involved in the metabolism of amino acids, leading to hyperaminoacidemia. We hypothesized that an impaired ability of 
amino acids to enter the liver and undergo ureagenesis results in the secondary impairment of the urea cycle. This leads 
to an increased nitrogen load and hyperammonemia — to a level beyond that caused by the primary effect of 
portosystemic shunting — because the extrahepatic metabolism of high levels of circulating glutamine, mediated by 
glutaminase, generates glutamic acid and ammonia. There was no evidence of a primary urea-cycle defect, since the 
ratios among ureagenic amino acids (ornithine, citrulline, and arginine) were normal and the pattern of this patient’s 
amino-acid profile is similar to that of a pediatric patient with biallelic GCGR mutations.







Therapeutic Transplantation.





Der sogenannte T-Wert 
drückt das Meßergebnis in 
Standardabweichungen (SD) 
von der peak bone mass eines 
Referenzkollektivs aus. 
Demnach gelten Meßwerte, 
die innerhalb einer 
Standardabweichung um den 
Mittelwert streuen als 
normal; von Osteoporose 
spricht man bei einer 
Abweichung um mehr als -2,5 
SD vom Mittelwert.

Die Dual-Röntgen-
Absorptiometrie (DXA) ist ein 
röntgendiagnostisches 
Verfahren zur Bestimmung der 
Knochendichte und -masse 
sowie der Zusammensetzung 
des gesamten Körpers.



A 69-year-old woman presents to review the results of her first dual-energy x-ray absorptiometry (DXA) scan. 
Her T scores are −2.6 at the lumbar spine and −2.3 at the total hip. She fell while walking 18 months ago and 
fractured her left humerus. Imaging of the spine, performed to investigate 5 cm (2 in.) of height loss and 
moderate thoracic kyphosis, reveals two vertebral fractures. How should this patient be evaluated and 
treated?

Postmenopausal osteoporosis is caused by estrogen deficiency, which leads to increased osteoclast differentiation 
and activation, accelerated bone resorption that outpaces formation, and rapid bone loss, particularly in the years 
immediately before and after menopause. This results in low bone mineral density, deteriorated bone 
microarchitecture, decreased bone strength, and increased risk of fragility fractures. Postmenopausal osteoporosis 
is diagnosed on the basis of the occurrence of a fragility fracture (with no associated trauma or with trauma 
equivalent to falling from a standing height or less) or bone mineral density at the spine, total hip, or femoral neck 
that is at least 2.5 standard deviations below the mean of that in a young adult reference population (T score of 
−2.5 or less), as measured with the use of DXA. In the United States, approximately 20% of women over 50 years of 
age and 30% of women 65 years of age or older meet DXA criteria for osteoporosis. In the United States, 
osteoporosis is more common among White, Asian, and Hispanic women than among non-Hispanic Black women. 
An additional 40% of postmenopausal women have low bone mass (osteopenia; defined as a T score between −1.0 
and −2.49). Approximately 50% of postmenopausal women will have fragility fractures, which cause pain, disability, 
and decreased quality of life. After a hip fracture, many women never regain independence, 20% are 
institutionalized, and the risk of death within 1 year doubles.





Risk Factors for Postmenopausal Osteoporosis and Fracture.



Diagnostic Algorithm for the Evaluation of Postmenopausal Osteoporosis.



Pharmacologic Therapies for Postmenopausal Osteoporosis.



Receptor Activator of NF-κB Ligand“ - RANK-Ligand 
ist der wichtigste Faktor für die Bildung, Funktion und 
das Überleben von Osteoklasten, die für den 
kontinuierlichen Knochenumbau verantwortlich sind. 
Indem RANKL an RANK auf unreifen und reifen 
Osteoklasten bindet, fördert er die Osteoklastogenese 
und die Aktivität der reifen Zellen.

Sclerostin ist ein Glykoprotein, das 
die Osteogenese hemmt und in Abhängigkeit von 
der mechanischen Belastung 
des Knochens sezerniert wird. Je geringer die 
Belastung, desto höher die Sclerostinsekretion. 
Dies erklärt den zunehmenden Schwund der 
Knochenmasse bei langer Inaktivität (z.B. 
bei Bettlägerigkeit).



Intervention and Treatment Guidelines.



Guidelines
Guidelines for diagnosis and management of postmenopausal osteoporosis vary with respect to the threshold for starting 
therapy and the choice and duration of treatment. Our recommendations are generally consistent with the guidelines of 
the Endocrine Society and the Bone Health and Osteoporosis Foundation.
Conclusions and Recommendations
The presentation of the patient described in the vignette is typical of postmenopausal osteoporosis in that the initial 
humerus fracture was not recognized as indicating osteoporosis, which was later diagnosed by the T score of −2.6 and 
prevalent vertebral fractures. History and laboratory testing should identify modifiable risk factors, medications, and 
underlying conditions affecting fracture risk and therapy decisions. The patient’s multiple fragility fractures indicate a very 
high risk of additional fractures. Therefore, we favor therapy with anabolic agents first with either a PTH receptor agonist 
or romosozumab followed by treatment with a bisphosphonate or denosumab. If anabolic therapy was declined, we 
would favor denosumab over bisphosphonates, given her severe osteoporosis and the greater effects of denosumab on 
bone mineral density. Despite the debated utility of repeat DXA, we would reevaluate clinically and reassess bone mineral 
density with DXA 1 or 2 years after initiating therapy.





A 19-year-old man was evaluated in the nephrology clinic of 
this hospital because of kidney cysts. The patient had been well 
until 3 years before the current presentation, when diffuse 
abdominal pain, nausea, vomiting, and increased urinary 
frequency developed. The patient’s mother brought him to the 
emergency department of this hospital for evaluation. In the 
emergency department, the patient reported that he woke up 
3 or 4 times each night to urinate. He also had weight loss, 
decreased appetite, and increased thirst. The temporal 
temperature was 36.9°C, the blood pressure 123/70 mm Hg, 
and the heart rate 65 beats per minute. The weight was 51.3 
kg, the height 165 cm, and the body-mass index (BMI; the 
weight in kilograms divided by the square of the height in 
meters) 18.8. The patient had dry skin; the remainder of the 
examination was normal. The blood glucose level was 780 mg 
per deciliter (43.3 mmol per liter; reference range, 70 to 110 
mg per deciliter [3.9 to 6.1 mmol per liter]), and the glycated 
hemoglobin level was 12.9% (reference range, 4.3 to 5.6). The 
blood creatinine level was 1.45 mg per deciliter (128 μmol per 
liter; reference range, 0.60 to 1.50 mg per deciliter [53 to 133 
μmol per liter]). 



He received insulin and was sent home.
During the subsequent 2 years, the patient continued treatment with 
insulin. Tests for glutamic acid decarboxylase 65 (GAD65), islet antigen 2 
(IA-2), and insulin autoantibodies were negative. One year before the 
current presentation, the patient was referred to the gastroenterology 
clinic of this hospital because of elevated levels of aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), and alkaline 
phosphatase (ALP) obtained by his primary care provider as part of an 
annual physical examination.
In the gastroenterology clinic, the patient reported no symptoms, and 
the examination was normal. The blood AST level was 87 U per liter 
(reference range, 10 to 40), the ALT level 158 U per liter (reference range, 
10 to 55), the ALP level 468 U per liter (reference range, 55 to 149), and 
the γ-glutamyltransferase (GGT) level 1158 U per liter (reference range, 8 
to 61). 
Imaging Studies. 
An ultrasound image of the right upper quadrant (Panel A) shows a 
simple cyst (arrow) in the right kidney. An axial T1-weighted image from 
magnetic resonance cholangiopancreatography (MRCP) (Panel B) shows 
a small pancreatic head (arrow) and the absence of the pancreatic body 
and tail. A coronal T2-weighted MRCP image (Panel C) shows bilateral 
simple kidney cysts (arrows).



In the nephrology clinic, the patient reported that he felt well. He had had normal growth and development and had 
received all routine childhood vaccinations. Medications included insulin degludec and insulin lispro. There were no 
known drug allergies. He was a senior in high school and worked part-time at a restaurant. He lived in an apartment 
in a suburban area of New England with his mother and three siblings. He did not smoke cigarettes, drink alcohol, or 
use illicit drugs. His father had prediabetes, obesity, and hypertension; his mother and three siblings were healthy. 
His paternal grandfather, maternal grandfather, and maternal great-grandfather had diabetes.
The blood pressure was 124/66 mm Hg and the heart rate 76 beats per minute. The weight was 65.5 kg, the height 
176 cm, and the BMI 21.2. The examination was normal. Analysis of a freshly voided urine specimen revealed 1+ 
proteinuria, 2+ glucosuria, and trace ketonuria. Microscopic examination showed one mixed granular cast per low-
power field and scattered squamous epithelial cells. Imaging studies were obtained.

Differential Diagnosis
Diabetes in Adolescence
When the patient was 16 years of age, he presented with symptomatic hyperglycemia and an elevated blood 
glycated hemoglobin level, findings that met the diagnostic criteria for diabetes mellitus. Diabetes classification 
depends on the patient’s clinical and laboratory features at presentation, and such classification informs options for 
therapy.
Persistently Abnormal Results of Liver-Function Tests
Two years after the diagnosis of diabetes was established, abnormal results of liver-function tests were detected as 
part of a routine annual physical examination. The patient was asymptomatic, and MRCP showed a normal-appearing 
liver, biliary system, and spleen. One year later, the abnormal test results persisted, and MRCP findings were 
unchanged.



Autosomal Dominant Polycystic Kidney Disease
ADPKD is the most common genetic cause of chronic kidney disease in adults worldwide. In most cases, the disease 
is due to mutations in the gene encoding polycystin 1 or 2 (PKD1 or PKD2). Patients typically have a family history of 
kidney disease, and kidney failure often develops during adulthood. 
Autosomal Recessive Polycystic Kidney Disease
ARPKD is a severe pediatric cystic kidney disorder with hepatic involvement and marked phenotypic variability. It is 
most often caused by mutations in the gene encoding fibrocystin (PKHD1). Patients typically present during the 
neonatal period or early childhood with progressive, severe bilateral cystic kidney disease with kidney enlargement.
Nephronophthisis
Nephronophthisis is a genetically heterogeneous autosomal recessive disease and one of the most common genetic 
causes of chronic kidney disease in children, adolescents, and young adults. To date, approximately 90 single-gene 
disorders have been associated with this condition.

HNF1B-Related Disease
The final systemic disease to consider in relation to cystic kidney disease is HNF1B-related disease consistent with 
RCAD spectrum disorder. This autosomal dominant disorder has substantial phenotypic heterogeneity. The renal 
cysts and diabetes  phenotype can vary considerably among persons carrying the same HNF1B mutation, even 
among members of the same family. HNF1B is a transcription factor that plays a role in the development of multiple 
organ systems, including the kidneys, liver, and pancreas. Consequently, HNF1B-related disease can manifest as a 
multisystemic disease affecting multiple organs, or it can manifest as an isolated kidney or urinary tract 
malformation.
HNF1B mutations or deletions are the most common genetic cause of CAKUT.



Manifestations of HNF1B-Related Disease.



Genetics of HNF1B-Related Disease.



The patient’s initial presentation to the emergency department (when he was 16 years of age) with hyperglycemia and 
a BMI of 18.8 could easily be mistaken for type 1 diabetes, the most common type of pediatric diabetes. However, the 
following features detected at that time were less suggestive of type 1 diabetes: the negative tests for GAD65, IA-2, and 
insulin autoantibodies; the detectable blood level of C peptide; the absence of autoimmune conditions in the patient 
history; and the absence of autoimmune conditions in the family history.
The patient’s initial presentation with diabetes was more consistent with MODY, the most common type of monogenic 
diabetes. MODY is characterized by primary pancreatic beta-cell dysfunction that is diagnosed during adolescence or 
early adulthood. This patient had features that were specifically consistent with HNF1B-related MODY, which accounts 
for less than 5% of cases of MODY. As compared with the more common subtypes of MODY (related to GCK, HNF1A, or 
HNF4A), MODY related to HNF1B (previously known as MODY5) has an increased likelihood of the following features: 
extrapancreatic manifestations, including morphologic abnormalities of the kidneys and chronic kidney disease at the 
time of diabetes diagnosis; wide variation in the age at diabetes onset; de novo mutations and the absence of a strong 
family history of diabetes; pancreatic anomalies, including exocrine dysfunction; and reduced insulin sensitivity.
Although some patients with HNF1B-related MODY may have well-controlled blood glucose levels with the use of 
noninsulin medications for a period after diagnosis, the vast majority of patients with HNF1B-related MODY eventually 
receive insulin treatment. When this patient was initially evaluated in the diabetes clinic, he had been receiving 
treatment with a basal–bolus insulin regimen since the time of diabetes diagnosis, almost 4 years earlier. The blood 
glycated hemoglobin level was 9.0%. A C-peptide level obtained almost 4 years earlier was 1.9 ng per milliliter. The 
presence of a detectable C-peptide level in this patient indicated that his diabetes could potentially be treated with a 
noninsulin agent. Data that support the use of a specific agent and data that compare outcomes for such agents with 
those for basal–bolus insulin therapy are limited. We opted to obtain a repeat C-peptide level before considering 
additional treatment options. I also encouraged more consistent use of basal insulin, because the patient reported that 
he often missed his basal dose.





















Radiation Therapy for Breast Cancer















Zibotentan
Zibotentan and atrasentan, two oral endothelin-A antagonists 
that showed increased PFS in two different phase II placebo-
controlled clinical trials failed to confirm overall survival benefit 
in subsequent phase III trials in the pre-chemotherapy and 
post-chemotherapy settings.



Fluid retention and edema have been identified as major side 
effects of endothelin receptor antagonists.
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