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Carney complex

Fanconi anemia

McCune–Albright syndrome

Neurofibromatosis type 1 (NF1)

Osteofibrous dysplasia 

A 3-year-old boy was brought to the 
endocrinology department with an 
18-month history of bowing of the 
left leg that had resulted in 
regression of his ability to walk. On 
physical examination, there was 
lateral bowing of the left femur and 
anterior bowing of the left tibia, as 
well as testicular enlargement. Café 
au lait spots were also noted on the 
lower back, cheek, and neck. 
Radiographs of the wrist, femur, and 
tibia on the left side showed fibrous 
dysplasia (arrows) and rickets. What 
is the most likely diagnosis in this 
case? 

On the basis of the findings of café au lait spots, macroorchidism, and fibrous 
dysplasia, a diagnosis of the McCune–Albright syndrome was made. The McCune–
Albright syndrome is caused by a somatic mutation in GNAS that results in 
stimulation of endocrine function. The patient’s parents declined genetic analysis 
of the affected organs. Treatment with oral phosphate and calcitriol was given. 





Patienten mit McCune-Albright-Syndrom fallen durch eine typische Trias auf:
• Café-au-lait-Flecken
• Pseudopubertas praecox: gonadotropinunabhängige Stimulation der Testosteronbildung
• polyostotische Fibröse Dysplasie mit hypophosphatämischer Rachitis.
Die Café-au-lait-Flecken treten oft nur auf einer Körperseite auf und haben eine flache, irreguläre, ausgefranste 
Konfiguration, die auch als "Küste von Maine" bezeichnet wird. Dadurch unterscheiden sie sich von den glatt 
begrenzten Hyperpigmentierungen bei Neurofibromatose ("Küste von Kalifornien").
Die Café-au-lait-Flecken treten oft nur auf einer Körperseite auf und haben eine flache, irreguläre, ausgefranste 
Konfiguration, die auch als "Küste von Maine" bezeichnet wird. Dadurch unterscheiden sie sich von den glatt 
begrenzten Hyperpigmentierungen bei Neurofibromatose ("Küste von Kalifornien").
Die polyostotische fibröse Dysplasie betrifft v.a. Oberkiefer, Gesichtsschädel, Rippen, proximales Femur und Tibia. Das 
Wachstum der Knochenläsion kann zu Schmerzen, Fehlstellungen, Frakturen oder Nervenkompression führen. Die 
Läsionen bestehen aus mesenchymalen Zellen, die sich nicht zu Osteoblasten weiterentwickeln, und 
unvollständigem Knochengewebe. An anderen Stellen nehmen fibroblastenähnliche Zellen Eigenschaften von 
Osteoblasten an und produzieren eine Extrazellularmatrix, die sich zu Geflechtknochen organisiert. Stellenweise 
kommt es auch zur Verkalkung und Verknorpelung. Eine maligne Transformation ist selten. Bei einigen Patienten führt 
die Hypophosphatämie und Phosphaturie über die Nieren zu Rachitis und Osteomalazie. Die Hypophosphatämie 
entsteht durch Bildung von FGF23 im Fasergewebe.
Neben den klassischen Symptomen finden sich bei einigen Patienten auch folgende Symptome:
primäre Hyperthyreose ggf. mit Struma multinodosa
High-T3-Syndrom und T3-Hyperthyreose durch Hyperdeiodierung
ACTH-unabhängiges Cushing-Syndrom durch Nebennierenadenome
Hyperparathyreoidismus durch Nebenschilddrüsenadenome
Akromegalie, Hyperprolaktinämie



Semaglutid ist ein Antidiabetikum aus der Gruppe der GLP-1-
Rezeptor-Agonisten. Der Arzneistoff wird zur Therapie des 
Diabetes mellitus Typ 2 und zur Gewichtsreduktion bei 
Adipositas angewendet.

Knee osteoarthritis (OA), also known as degenerative 
joint disease of the knee, is typically the result of 
wear and tear and progressive loss of articular 
cartilage. It is most common in the elderly. Knee 
osteoarthritis can be divided into two types, primary 
and secondary.



Weight reduction has been shown to alleviate symptoms of 
osteoarthritis of the knee, including pain. The effect of 
glucagon-like peptide-1 receptor agonists on outcomes in knee 
osteoarthritis among persons with obesity has not been well 
studied. We conducted a 68-week, double-blind, randomized, 
placebo-controlled trial at 61 sites in 11 countries. Participants 
with obesity (a body-mass index [BMI; the weight in kilograms 
divided by the square of the height in meters] of ≥30) and a 
clinical and radiologic diagnosis of moderate knee 
osteoarthritis with at least moderate pain were randomly 
assigned, in a 2:1 ratio, to receive once-weekly subcutaneous 
semaglutide (2.4 mg) or placebo, in addition to counseling on 
physical activity and a reduced-calorie diet. The primary end 
points were the percentage change in body weight and the 
change in the Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) pain score (on a scale of 0 to 
100, with higher scores reflecting worse outcomes) from 
baseline to week 68. A key confirmatory secondary end point 
was the physical-function score on the 36-Item Short Form 
Health Survey (SF-36), version 2 (on a scale of 0 to 100, with 
higher scores indicating greater well-being).



Par$cipants
Par$cipants were 18 years of age or older and had obesity (BMI ≥30), a clinical diagnosis of knee 
osteoarthri$s according to American College of Rheumatology criteria (knee pain with three or more of 
the following factors: an age of >50 years, s$ffness for <30 minutes in the morning, crepitus, bony 
tenderness, bony enlargement, and no palpable warmth), with moderate radiographic changes 
(Kellgren–Lawrence grade 2 or 3) in the target knee. 
Procedures
Par$cipants were randomly assigned in a 2:1 ra$o, with the use of an interac$ve Web-response system, 
to receive once-weekly subcutaneous semaglu$de or visually iden$cal placebo for 68 weeks, followed 
by a 7-week follow-up period during which the par$cipants did not receive semaglu$de or placebo. 
Semaglu$de was ini$ated at a dose of 0.24 mg, with dose escala$on intended to reach the 2.4-mg 
target at week 16. Par$cipants who had unacceptable side effects with a 2.4-mg dose could con$nue to 
receive a lower dose (1.7 mg), provided that the inves$gator considered the treatment to be safe.
End Points and Assessments
All the end points were assessed from baseline to week 68. The primary end points were the 
percentage change in body weight and the change in WOMAC pain score. Confirmatory secondary end 
points were the percentage of par$cipants with a body-weight reduc$on of at least 5% or at least 10%, 
the change in the WOMAC physical-func$on score, and the change in physical-func$on score on the 
36-Item Short Form Health Survey (SF-36), version 2.0. 



Adverse Events.Characteristics of the Participants at Baseline.



Changes in Body Weight and WOMAC Pain Score.



Reduction in Body Weight and WOMAC Pain Score at Week 68.



Use of Pain Medication According to Type.





Fulvestrant ist ein Zytostatikum aus der Gruppe 
der Antiöstrogene und kommt bei der 
Behandlung des Mammakarzinoms zur 
Hemmung des Krebswachstums zum Einsatz. 
Fulvestrant hat - im Gegensatz zu Tamoxifen - 
keine agonistische Restwirkung an den 
Östrogenrezeptoren.



Inavolisib, das unter dem Markennamen 
Itovebi vertrieben wird, ist ein 
Krebsmedikament zur Behandlung von 
Brustkrebs. Es ist ein Inhibitor und Abbauer 
der mutierten Phosphatidylinositol-3-Kinase 
Alpha.

Palbociclib ist ein Arzneistoff zur 
Behandlung bestimmter Formen des 
Brustkrebses. Er ist der erste Vertreter der 
neuen Wirkstoffklasse der Cyclin-
abhängige Kinase-Inhibitoren und ist bei 
peroraler Gabe wirksam.



Inavolisib is a highly potent and selective inhibitor of the alpha 
isoform of the p110 catalytic subunit of the 
phosphatidylinositol 3-kinase complex (encoded by PIK3CA) 
that also promotes the degradation of mutated p110α. 
Inavolisib plus palbociclib–fulvestrant has shown synergistic 
activity in preclinical models and promising antitumor activity 
in early-phase trials. In a phase 3, double-blind, randomized 
trial, we compared first-line inavolisib (at an oral dose of 9 mg 
once daily) plus palbociclib–fulvestrant (inavolisib group) with 
placebo plus palbociclib–fulvestrant (placebo group) in patients 
with PIK3CA-mutated, hormone receptor–positive, human 
epidermal growth factor receptor 2 (HER2)–negative locally 
advanced or metastatic breast cancer who had had relapse 
during or within 12 months after the completion of adjuvant 
endocrine therapy. The primary end point was progression-free 
survival as assessed by the investigator.



Activating mutations in PIK3CA occur in approximately 35 to 40% of hormone receptor–positive breast 
cancers. The presence of such mutations is a poor prognostic factor in patients with advanced breast 
cancer and is a predictive biomarker of response to phosphatidylinositol 3-kinase (PI3K) inhibitors.
Patients
Premenopausal, perimenopausal, or postmenopausal women or men with PIK3CA-mutated, hormone 
receptor–positive, HER2-negative locally advanced or metastatic breast cancer were eligible for 
enrollment. Additional eligibility criteria included disease recurrence or progression during or within 12 
months after the completion of adjuvant endocrine therapy (patients with de novo metastatic breast 
cancer were excluded), a fasting glucose level of less than 126 mg per deciliter, a glycated hemoglobin 
level of less than 6.0%, and measurable disease.
Trial Design and Treatment
Patients were randomly assigned in a 1:1 ratio to receive inavolisib (at a dose of 9 mg, administered orally, 
once daily on days 1 to 28 of each 28-day cycle) or placebo (once daily), each given with palbociclib (at a 
dose of 125 mg, administered orally, once daily on days 1 to 21 of each 28-day cycle) and fulvestrant (at a 
dose of 500 mg, administered intramuscularly, on days 1 and 15 of cycle 1 and approximately every 28 
days thereafter). 
End Points
The primary end point was progression-free survival, defined as the time from randomization to the first 
occurrence of disease progression (as assessed by the investigator according to RECIST, version 1.1) or 
death from any cause, whichever occurred first. 
 



Adverse Events.

Demographic and Clinical 



Progression free and overall survival longer



Objective Response and Response Duration.

Panel A shows the percentage of patients with an 
objective response as assessed by the investigator 
according to RECIST, version 1.1.27 In the inavolisib 
group, 7 patients had a complete response, 87 had a 
partial response, 46 had stable disease, 7 had 
progressive disease, and 14 had missing data. In the 
placebo group, 1 patient had a complete response, 40 
had a partial response, 79 had stable disease, 34 had 
progressive disease, and 10 had missing data. Data are 
for the full analysis population. Panel B shows the 
duration of response as assessed by the investigator 
according to RECIST, version 1.1.

https://www.nejm.org/doi/full/10.1056/NEJMoa2404625






Bortezomib, lenalidomide, and dexamethasone (VRd) is a 
preferred first-line treatment option for patients with newly 
diagnosed multiple myeloma. Whether the addition of the anti-
CD38 monoclonal antibody isatuximab to the VRd regimen 
would reduce the risk of disease progression or death among 
patients ineligible to undergo transplantation is unclear. In an 
international, open-label, phase 3 trial, we randomly assigned, 
in a 3:2 ratio, patients 18 to 80 years of age with newly 
diagnosed multiple myeloma who were ineligible to undergo 
transplantation to receive either isatuximab plus VRd or VRd 
alone. The primary efficacy end point was progression-free 
survival. Key secondary end points included a complete 
response or better and minimal residual disease (MRD)–
negative status in patients with a complete response.



Treatment with triplet therapies has historically improved outcomes in pa$ents with newly 
diagnosed mul$ple myeloma, providing deep, durable disease control in most pa$ents and 
delaying disease relapse. The SWOG S0777 trial established bortezomib–lenalidomide–
dexamethasone (VRd) as a standard, first-line treatment for pa$ents with myeloma, regardless 
of their eligibility for transplanta$on, and is commonly used in clinical prac$ce. Older pa$ents 
with mul$ple myeloma benefit most when efficacious regimens are used early, given that some 
do not receive any subsequent lines of therapy ager first-line treatment.
Pa$ents
We enrolled pa$ents 18 years of age or older with symptoma$c previously untreated myeloma 
(according to Interna$onal Myeloma Working Group [IMWG] criteria) and measurable disease 
who were ineligible to undergo transplanta$on owing to an age of 65 years or older or to 
coexis$ng condi$ons. Key exclusion criteria were an age of more than 80 years, an Eastern 
Coopera$ve Oncology Group (ECOG) performance-status score of more than 2 (on a 5-point 
scale, with higher scores indica$ng greater disability), or an es$mated glomerular filtra$on rate 
(GFR) of less than 30 ml per minute per 1.73 m2 of body-surface area. 
End Points and Assessments
The primary end point was progression-free survival, which was defined as the $me from 
randomiza$on to the first documented disease progression (on the basis of assessment by the 
independent review commijee) or death, whichever occurred first.



Hematologic Laboratory Abnormalities, Adverse Events of Any 
Grade, and Second Primary Cancers (Safety Population).



Progression-free Survival (Intention-to-Treat Population).



Summary of Responses and Minimal Residual Disease Status 
(Intention-to-Treat Population).



Overall Survival and Quality of Life (Intention-to-Treat Population).





Artificial hip
Hip prostheses are designed to mimic the ball-and-socket action of your hip joint. During hip replacement surgery, your 
surgeon removes the diseased or damaged parts of your hip joint and inserts the artificial joint.



Total hip replacement is routinely recommended for severe hip 
osteoarthritis, but data from randomized trials are lacking 
regarding comparison of the effectiveness of this procedure 
with that of nonsurgical treatment such as resistance training. 
We conducted a multicenter, randomized, controlled trial to 
compare total hip replacement with resistance training in 
patients 50 years of age or older who had severe hip 
osteoarthritis and an indication for surgery. The primary 
outcome was the change in patient-reported hip pain and 
function from baseline to 6 months after the initiation of 
treatment, assessed with the use of the Oxford Hip Score 
(range, 0 to 48, with higher scores indicating less pain and 
better function). Safety was also assessed.



Hip osteoarthri$s is a substan$al contributor to disability, affec$ng 33 million persons worldwide. 
Across Europe and Australia, the life$me likelihood of undergoing total hip replacement is 8 to 
16%. This procedure effec$vely alleviates hip pain, reduces func$onal impairment, and improves 
quality of life, with up to 86% of pa$ents repor$ng sa$sfac$on with outcomes 6 months ager 
surgery. More than 1 million total hip replacements are performed yearly worldwide, with the 
annual rate predicted to increase by 284% in the United States by 2040 as compared with 2014, a 
situa$on that highlights a greater future burden on health care systems.
Pa$ents
Pa$ents 50 years of age or older who had severe hip osteoarthri$s and an indica$on for total hip 
replacement on the basis of hip pain, clinical presenta$on, and radiographic imaging, as assessed 
by a specialist in orthopedic surgery at one of four public orthopedic departments in Denmark, 
were considered to be eligible for trial enrollment.
Trial Procedures
Ager the baseline assessment, pa$ents were randomly assigned to undergo total hip replacement 
(hip-replacement group) or to par$cipate in resistance training (resistance-training group).
Outcomes
We assessed outcome measures for pain, func$on, and serious adverse events according to 
current recommenda$ons. The primary outcome was the change in pa$ent-reported hip pain and 
func$on from baseline to 6 months as assessed by means of the Oxford Hip Score.





Outcomes at 6 Months (Intention-to-Treat Population).





Serious Adverse Events at 6 Months of Follow-up (Safety Population).









Mean Blood Lead Levels in U.S. Children between 1 and 5 
Years of Age, Blood Lead Levels Considered Elevated in 
Children, and Regulations Reducing Lead Exposure.













A 69-year-old man with a history of myocardial infarction, ischemic cardiomyopathy, and an implantable cardioverter–
defibrillator (ICD) was evaluated because of dyspnea during an urgent visit at an outpatient primary care clinic affiliated 
with this hospital.
The patient had been in his usual state of health until 2 days before the current presentation, when he felt unwell while 
working. He had dyspnea on exertion (while moving and stocking boxes and when walking home from work), with baseline 
exertional dyspnea that occurred after ascending two to three flights of stairs. The next day, the patient had palpitations 
and felt lightheaded throughout the day. The palpitations continued, and he was evaluated by his primary care physician at 
an outpatient primary care clinic affiliated with this hospital.
On a review of systems, the patient reported nausea with intermittent retching, anorexia (eating only a slice of cheese for 
the day), and fatigue. He stated that his right eye was “out of focus,” but he also noted that he had had this symptom in the 
past. He reported no chest pain or pressure. Although he had often had angina in the past, the patient noted that he had 
not had any episodes in the past 2 years and that he had had only one episode of substernal discomfort, which occurred 
while he was walking and had lasted 45 seconds. In addition, he had had no presyncope or loss of consciousness, ICD 
discharge, edema, orthopnea, paroxysms of nocturnal dyspnea, fever, known sick contacts, diarrhea, weight change, 
abdominal pain or bloating, dysuria, myalgia, arthralgia, rash, bleeding symptoms, or focal neurologic symptoms. He had 
not missed any doses of medications, and his last ICD check was 3 months before the current presentation.
The patient’s medical history was notable for premature coronary artery disease, with a first occurrence of myocardial 
infarction in his third decade of life. In his fifth decade of life, he had undergone coronary-artery bypass grafting (CABG) 
and subsequent stenting of the native left anterior descending coronary artery. Coronary angiography, which was 
performed 2 years earlier for evaluation of angina, showed that the bypass graft and stent were patent but that severe 
native coronary disease was present (and was unchanged from an earlier study).



The patient’s medical history also included ischemic cardiomyopathy with chronically reduced ejection 
fraction and scarring of the inferior and inferoposterior left ventricle, and ventricular tachycardia that had 
been treated with antiarrhythmic medication and an ICD. The ICD had been placed 3 years before the 
current presentation during an admission at this hospital for syncope that was followed by in-hospital 
cardiac arrest due to ventricular tachycardia, which required multiple external defibrillations. Thereafter, 
the patient received treatment with oral amiodarone; however, device interrogation revealed intermittent 
ventricular tachycardia at rates of 109 to 117 beats per minute that persisted over the next 8 months, and 
he underwent endocardial ablation of ventricular tachycardia in the scar of the mid-inferior wall. Six 
months after ablation, he was readmitted to this hospital because of nausea and dizziness that were due 
to recurrent sustained slow ventricular tachycardia (110 beats per minute), for which he was treated with 
intravenous lidocaine and antitachycardia pacing.
In addition, the patient’s medical history included bioprosthetic mitral valve replacement concurrent with 
CABG, which had been complicated by prosthetic valve deterioration with mixed stenosis and mitral 
regurgitation, and culminated in transcatheter valve-in-valve replacement 2.5 years before the current 
presentation. He also had a history of hypertension, pulmonary embolism (4 years before the current 
presentation), iron-deficiency anemia, a colonic polyp, and prolonged encephalopathy after CABG. 
Medications included aspirin, coumadin, furosemide, metoprolol, lisinopril, dapagliflozin, ranolazine, 
atorvastatin, ferrous gluconate, paroxetine, and clonazepam. Treatment with amiodarone had previously 
been associated with elevations in liver-function test results. At the patient’s last office visit with an 
electrophysiologist 6 months before the current presentation, device interrogation showed no ventricular 
tachycardia and the heart rate was 60 beats per minute; treatment with amiodarone was discontinued.



A transthoracic echocardiogram obtained at the same office visit with the electrophysiologist showed a left ventricular 
ejection fraction of 31% with inferior, posterior, and apical territory dysfunction; right ventricular hypokinesis; a left-to-right 
interatrial shunt; trace-to-mild aortic insufficiency; a well-seated mitral valve prosthesis with no regurgitation and a mean 
transmitral gradient of 5 mm Hg; and a right ventricular systolic pressure of 31 mm Hg.
At a primary care visit 5 months before the current presentation, the patient reported bloating. The heart rate was 62 beats 
per minute and the blood pressure 104/64 mm Hg. The thyrotropin level was normal, the N-terminal pro–B-type natriuretic 
peptide (NT-proBNP) level 646 pg per milliliter (reference value, <900), the hematocrit level 40.9% (reference range, 41.0 to 
53.0), and the low-density lipoprotein cholesterol level 74 mg per deciliter (1.92 mmol per liter; reference range, 50 to 129 
mg per deciliter [1.29 to 3.34 mmol per liter]).
The patient had had a routine office visit with his cardiologist 18 days before the current presentation, during which the 
heart rate was 63 beats per minute and the blood pressure 111/69 mm Hg; the weight was 83 kg. No changes were made 
to his medications.

At the current presentation, the temporal temperature was 35.7°C, the heart rate 124 beats per minute and regular, the 
blood pressure 84/59 mm Hg while the patient was sitting and 99/67 mm Hg while he was in the supine position, and the 
oxygen saturation 99% while he was breathing ambient air. The weight was 83 kg. The patient appeared diaphoretic and 
clammy, and the skin was warm to the touch. He was alert, oriented, and lucid. The previous sternotomy and ICD sites were 
intact. There was no heart murmur; however, a possible S3 heart sound and minimal basilar rales were observed. The jugular 
venous pulse was difficult to visualize. A healed appendectomy scar was present, but the abdomen was nontender, the liver 
was nonpulsatile, and there was no fluid wave. The legs were warm with mild, symmetric pedal edema.
Laboratory test results were obtained 2 weeks before the current presentation. The sodium level was 139 mmol per liter 
(reference range, 135 to 145), the potassium level 4.1 mmol per liter (reference range, 3.4 to 5.0), the creatinine level 0.91 
mg per deciliter (80.44 μg per liter; reference range, 0.80 to 1.30 mg per deciliter [70.72 to 114.92 μg per liter]), the 
hematocrit 44.0%, the NT-proBNP 669 pg per milliliter, and the international normalized ratio (INR) 2.9 (reference range, 0.9 
to 1.1).





DiagnosWc Approach in the Primary Care Clinic
As a general internist seeing this paxent in a xme-pressured urgent care visit, I would be daunted by this complicated 
myocardial and electrophysiologic disease. My inixal concern would be that the primary care clinic environment lacked the 
appropriate tools to manage unstable cardiac condixons, and I would quickly determine whether triage is needed for 
treatment in the emergency department.
My ayenxon would be drawn to this paxent’s history of ventricular tachycardia and ischemic cardiomyopathy — two 
dynamic and dangerous condixons. However, I would also be resistant to anchoring only on these alarming features. At 
this point, I would pause to consider other diagnosxc possibilixes.
Acute Dyspnea
The differenxal diagnosis of acute dyspnea is extensive in a paxent of this age with known systolic heart failure, malignant 
arrhythmias, pulmonary embolism, iron-deficiency anemia, and valve replacements. The causes of dyspnea usually fall into 
one of the following categories: cardiac, pulmonary, hematologic, metabolic, and other causes. On inixal review of this 
paxent’s case, many possibilixes on the differenxal diagnosis remain, with the excepxon of chronic obstrucxve pulmonary 
disease and smoking-related lung disease. 
Physical ExaminaWon
The physical examinaxon is useful for invesxgaxng specific diagnosxc hypotheses. In this case, given the paxent’s elevated 
heart rate and low blood pressure, I would start the examinaxon by assessing overall hemodynamic stability. This paxent 
was lucid, a finding that suggests adequate cerebral perfusion. In addixon, he had no signs of peripheral hypoperfusion, 
with warm skin and without a narrow pulse pressure, and there were few indicaxons of substanxal volume overload with 
minimal leg edema and minimal rales.
Recent Cardiac Studies
The ECG obtained 18 days before the paxent’s current presentaxon showed atrial pacing with evidence of extensive 
myocardial damage from previous infarcxons. 



Alternative Diagnoses
The patient’s cardiac history could lead a clinician to ignore nonspecific symptoms such as nausea and unfocused vision. It is 
therefore important to explore other explanations that might account for these symptoms.
The patient had a history of vague gastrointestinal upset, including bloating. At the current evaluation, he presented with 
acute gastrointestinal symptoms of nausea, retching, and loss of appetite. We also learned that he had had nausea and 
dizziness that was associated with an episode of slow ventricular tachycardia. It is important to keep in mind the possibility 
of smoldering intestinal disease. If a repeat ECG were to show sinus tachycardia, this would increase the relevance of these 
symptoms. However, in the absence of abdominal pain, weight loss, jaundice, or abnormal findings on abdominal 
examination, it is unlikely that this presentation could be explained by gastrointestinal disease.
The patient’s report of his right eye being “out of focus” is an intriguing symptom on first evaluation as a potentially specific 
clue that leads to a unifying diagnosis (e.g., transient ischemic attack from prosthetic valve endocarditis or thrombus or 
Graves’ ophthalmopathy). The fact that this was a chronic symptom suggests that it is unrelated to the current presentation. 
An eye out of focus is not a common description associated with amaurosis fugax or retinal emboli. Moreover, the patient 
had no signs of acute mitral valve dysfunction or murmur or other inflammatory or autoimmune findings that would suggest 
acute or subacute bacterial endocarditis.
After considering alternative diagnoses that could explain this patient’s presenting symptoms, I suspect the most likely 
diagnosis is slow ventricular arrhythmia.

Dr. Kevin Heaton’s Diagnosis
Slow ventricular arrhythmia.



ECG Assessment and Diagnostic Testing
ECG was performed during the patient’s urgent visit at the primary care clinic. The ECG findings contribute to establishing the 
electrophysiologic diagnosis of ventricular tachycardia. On the basis of the patient’s history, the pretest probability of 
ventricular tachycardia is high. Given his history of old myocardial infarctions and a wide-complex tachycardia, our 
presumptive diagnosis must be ventricular tachycardia until proved otherwise.

Electrocardiogram Obtained at the Primary Care 
Clinic.

An electrocardiogram obtained at the time of the 
primary care clinic visit (Panel A) shows a 
predominantly regular wide-complex tachycardia 
that is consistent with ventricular tachycardia. The 
QRS morphologic feature, also see in the baseline 
electrocardiogram (ECG), is a right bundle-branch 
block (RBBB)–type morphology (dark purple box), 
but the QRS morphology has changed and the 
duration has increased from 120 to 200 msec from 
the baseline ECG. The seventh beat in the tracing 
indicates a fusion beat (Panel A, light purple box), in 
which there is contemporaneous activation of the 
ventricular myocardium by the ventricular 
tachycardia, as well as a sinus beat propagating 
through the atrioventricular node and His–Purkinje 
system. The first Brugada criterion is not satisfied 
because RS complexes are present in precordial 
leads (Panel A, orange box).



This is easily seen during a subsequent and faster episode of ventricular tachycardia on intracardiac electrograms 
that were obtained from implantable cardioverter–defibrillator (ICD) interrogation (Panel B). This shows sinus 
rhythm (*) at about 50 beats per minute on the atrial channel with more rapid electrograms during ventricular 
tachycardia on the RV channel. This atrioventricular dissociation is consistent with those seen on the ECG, albeit 
at different rates. In addition, the QRS morphologic feature is not the more typical finding of rSR’ in a true RBBB, 
but rather RSr’, which is a more common finding in patients with ventricular tachycardia (Panel A, dark purple 
box); this morphologic feature fulfills the fourth Brugada criterion. Other features consistent with ventricular 
tachycardia include the extreme (northwest) axis (blue boxes indicate negative QRS in leads I and aVF, with 
northwest axis triangulation, which is corroborated by the tall positive R wave in lead aVR) and the notching of 
the nadir of the S wave (Panel A, gray circle).
The ICD did not deliver therapies; does this mean that the ICD was not working or that the patient did not have 
ventricular tachycardia? Before this admission, the patient’s ICD had been programmed to deliver therapies for 
the treatment of ventricular tachycardia at a rate above 124 beats per minute, so the ICD would not have 
delivered therapies for the wide-complex tachycardia of the patient’s rate on presentation. 



We then performed an electrophysiologic study, which confirmed 
that the patient had a postmyocardial infarction (scar-related) 
reentrant ventricular tachycardia. After electrophysiologic mapping 
and pacing maneuvers with an ablation catheter on the inferior wall 
of the left ventricle were performed, a critical isthmus of 
myocardium was identified that was responsible for maintenance of 
ventricular tachycardia circuits. Catheter ablation was performed at 
this site, resulting in the successful termination of ventricular 
tachycardia. Moreover, the patient had no inducible ventricular 
tachycardia with aggressive pacing maneuvers at the end of the 
ablation and electrophysiologic study procedure. In addition to 
catheter ablation, successful long-term management of arrhythmia 
in patients with ischemic cardiomyopathy also requires meticulous 
management of the patient’s heart-failure therapy..
Echocardiogram Obtained before Electrophysiologic Catheter Ablation.
A transthoracic echocardiogram was obtained during hospital admission as part 
of the evaluation of ventricular tachycardia and for procedural planning; during 
the imaging study, the patient was in sinus rhythm. The left ventricular ejection 
fraction was 28% with akinesis of the inferior, inferoposterior, and apical walls; 
the left ventricle was dilated. In a parasternal long-axis view (Panel A), a 
bioprosthetic mitral valve shows with no regurgitation and normal transmitral 
gradients; trace aortic insufficiency is present. No substantial change is observed 
in left ventricular global or regional function, as compared with the previous 
transthoracic echocardiogram obtained 6 months before the current 
presentation. Contrast-enhanced echocardiography was performed 1 day later. 
An apical four-chamber view (Panel B) shows no echocardiographic evidence of 
left ventricular thrombus.



Although the patient in this case had an ICD placed for secondary prevention after a cardiac arrest due to 
ventricular tachycardia, device therapies such as ICDs should be considered for primary prevention of sudden 
cardiac death due to arrhythmias for patients with a left ventricular ejection fraction of 35% or less. Cardiac 
resynchronization therapy should be reserved for patients with heart failure who have a left ventricular ejection 
fraction of 35% or less and left bundle-branch block characterized by wide QRS intervals. Patients who have signs 
and symptoms of progressive heart failure despite receiving appropriate guideline-directed medical therapy, as 
well as those who have recurrent hospitalizations related to heart failure or ventricular arrhythmias that are not 
amenable to conventional treatments, would benefit from a discussion with their cardiologist about therapies for 
advanced heart failure, such as heart transplantation.
After ablation of the ventricular tachycardia, the patient had no additional ventricular arrhythmias during 
hospitalization. At hospital discharge approximately 1 week after admission, treatment with mexiletine was 
started. At a follow-up primary care visit 2.5 weeks later, he reported 1 second of palpitations but no recurrence 
of dyspnea or chest discomfort.
The patient continued treatment with mexiletine for 2 years. Four years after the procedure, the patient reported 
feeling well, he had a stable weight, and was no longer receiving diuretic therapy. His current treatment regimen 
includes standard, four-pillar guideline-directed medical therapy with a beta-blocker, an angiotensin receptor–
neprilysin inhibitor, a mineralocorticoid receptor antagonist, and an SGLT2 inhibitor. Recent device interrogation 
revealed a single episode of nonsustained ventricular tachycardia at a rate of approximately 150 beats per 
minute that lasted for 10 beats.
Final Diagnosis
Postmyocardial infarction (scar-related) reentrant ventricular tachycardia.



Direkte orale Anxkoagulanzien, kurz DOAK, ist der Oberbegriff 
für eine Gruppe von gerinnungshemmenden Arzneistoffen, die 
direkt gegen besxmmte Gerinnungsfaktoren wirken und oral 
eingenommen werden können.

















Hemodiafiltration (HDF) is a form of kidney replacement 
therapy (KRT) that utilizes convective in combination with 
diffusive clearance. Compared with conventional hemodialysis, 
HDF removes more middle-molecular-weight solutes.

Konvektion oder Strömungstransport ist der Transport physikalischer Größen in strömenden Gasen oder Flüssigkeiten.



































Abnormal lipid accumulation in NAFLD. The 
increase in hepatic lipid accumulation is due 
to the absorption of large amounts of free 
fatty acids (FFAs) synthesized triglycerides by 
the liver from white adipose tissue (WAT), 
high-fat and high-sugar foods, and de novo 
lipogenesis (DNL). Insulin resistance plays a 
vital role in this process. Insulin resistance 
promotes glucose absorption and enhances 
the lipolysis of WAT. This leads to the 
activation of the DNL pathway. 
Abbreviations: ChREBP, carbohydrate 
response element binding protein; SREBP-1c, 
sterol regulatory element binding protein 1c; 
ACC, acetyl-CoA carboxylase; FAS, fatty acid 
synthase.





















The unfolded protein response (UPR) is a cellular 
stress response related to the endoplasmic 
reticulum (ER) stress. It has been found to be 
conserved between mammalian species, as well 
as yeast and worm organisms.
The UPR is activated in response to an 
accumulation of unfolded or 
misfolded proteins in the lumen of the 
endoplasmic reticulum. In this scenario, the UPR 
has three aims: initially to restore normal 
function of the cell by halting protein translation, 
degrading misfolded proteins, and activating the 
signaling pathways that lead to increasing the 
production of molecular chaperones involved 
in protein folding. If these objectives are not 
achieved within a certain time span or the 
disruption is prolonged, the UPR aims 
towards apoptosis. Endoplasmic reticulum 
associated protein degradation = ERAD.

A simplified diagram of the processes involved in protein folding. 
The polypeptide is translated from its ribosome directly into the 
ER, where it is glycosylated and guided through modification 
steps to reach its desired conformation. It is then transported 
from the ER to the Golgi apparatus for final modifications. Where 
misfolding proteins continually breach quality control, 
chaperones including Grp78 facilitate its removal from the ER 
through retrotranslocation, where it is broken down by the 
ubiquitin-proteasome pathway as part of the ERAD system.



Mutations that impair a protein-folding chaperone can 
lead to brain malformations 
Adequate folding of proteins into their genetically 
encoded three-dimensional structures allows them to 
carry out precise interactions and activities. Therefore, 
proteostasis, or maintenance of the proteome (all 
proteins expressed in a cell, tissue, or organism at a 
specific time) in a functionally folded state, is essential to 
life. Several chaperones, including TCP-1 ring 
complex/chaperonin containing TCP-1 (TRiC/CCT), assist 
with protein folding and unfolding to sustain proteostasis. 
Kraft et al. present evidence that multiple TRiC variants 
are associated with brain disorders in humans and 
characterize the effect of these disease-linked mutations 
on TRiC function across several model species. The 
findings identify a new class of pathologies associated 
with chaperone defects (chaperonopathies) and support 
the notion that TRiC function is indispensable for normal 
brain development.



Proteostasis involves many stages of conformational quality control, such as folding during mRNA 
translation into protein, the maintenance of conformation, and degradation of misfolded proteins. At 
every step, chaperones augment the pool of functionally folded proteins by optimizing the biophysical 
environment for folding nascent proteins, refolding misfolded proteins, and detecting misfolded proteins 
to be destined for degradation. Chaperones consist of several protein families that act by different yet 
overlapping mechanisms. For example, heat shock proteins (HSPs) include Hsp70 and Hsp90 chaperone 
families that bind to substrates in an adenosine 5ʹ-triphosphate (ATP)–dependent manner, Hsp40 co-
chaperones, and small HSPs that stabilize their substrates and reduce aggregation through ATP-
independent mechanisms.




