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A 63-year-old woman with psoriatic arthritis 
involving her knees presented for evaluation of 
9-months of pain in the left knee. Physical 
examination was notable for a nontender, 
palpable mass in the left popliteal fossa. Point-
of-care musculoskeletal ultrasonography is 
shown. What is the most likely diagnosis?

Cruciate ligament cyst

Deep vein thrombosis

Pes anserine bursitis

Popliteal synovial cyst (Baker’s Cyst)

Pseudothrombophlebitis

A diagnosis of a popliteal synovial cyst — also known as a 
Baker’s cyst — was made. This results when synovial fluid 
from the knee joint flows into and accumulates in the 
gastrocnemius–semimembranosus bursa. Baker’s cysts are 
associated with underlying joint disorders, including 
osteoarthritis, traumatic injury, or inflammatory arthritis 
(as in this case). Imaging is not always required to make 
the diagnosis but may help rule out other conditions.



After atrial fibrillation (AF) ablation, oral anticoagulation (OAC) is typically continued for at 
least two months in all patients to prevent clots due to post-procedure inflammation, with the 
decision for long-term OAC depending on the individual's stroke risk (CHA2DS2-VASc score)
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Whether successful catheter ablation for atrial 
fibrillation eliminates the need for long-term oral 
anticoagulant therapy is unknown. We conducted an 
international, open-label, randomized, blinded-
outcome-assessment trial involving 1284 patients 
who had undergone successful catheter ablation for 
atrial fibrillation at least 1 year earlier and had a 
CHA2DS2-VASc score (scores range from 0 to 9, with 
higher scores indicating a higher risk of stroke) of 1 
or more (or ≥2 for women or for patients in whom 
vascular disease was a risk factor). Patients were 
randomly assigned to receive either aspirin (at a 
dose of 70 to 120 mg daily, depending on availability 
in the local jurisdiction) or rivaroxaban (at a dose of 
15 mg) and followed for 3 years. Magnetic resonance 
imaging (MRI) of the head was performed after 
enrollment and at 3 years. The primary outcome was 
a composite of stroke, systemic embolism, or new 
covert embolic stroke (defined by ≥1 new infarct 
measuring ≥15 mm on MRI) at 3 years.



Catheter ablation is an established therapy for the treatment of atrial fibrillation and is 
superior to medical therapy in reducing the recurrence and burden of atrial fibrillation. A 
low burden of atrial fibrillation has been associated with a decreased risk of stroke, but it 
is unclear whether successful catheter ablation reduces the risk of stroke enough that the 
risk–benefit ratio does not support the need for oral anticoagulant therapy. Consequently, 
current guidelines state that anticoagulation should be continued indefinitely after atrial 
fibrillation ablation on the basis of the patient’s stroke risk profile and not the apparent 
success of the procedure. These recommendations are based on evidence from small, 
nonrandomized studies.
The risks and benefits of ongoing anticoagulation after successful atrial fibrillation ablation 
remain unclear. The purpose of this trial was to evaluate whether ongoing anticoagulation 
with rivaroxaban would be superior to aspirin for the prevention of stroke, systemic 
embolism, and covert embolic stroke in patients with risk factors for stroke who had 
undergone successful catheter ablation for atrial fibrillation.



Patients
Eligible patients had undergone successful catheter ablation for nonvalvular atrial fibrillation at 
least 1 year before enrollment. A successful ablation procedure was defined by no clinical 
evidence of any atrial arrhythmia and no atrial arrhythmia lasting longer than 30 seconds on at 
least one 24-hour Holter monitor study between 2 and 6 months after the ablation procedure 
and on at least one 24-hour Holter monitor study at any time after 6 months after the ablation 
procedure. 
Interventions
Patients were randomly assigned in a 1:1 ratio to receive either aspirin at a dose of 70 to 120 mg 
daily (depending on availability in the local jurisdiction) or rivaroxaban at a dose of 15 mg daily. 
Aspirin was chosen because, although it may provide minimal benefit for a reduction in the risk 
of stroke in patients with atrial fibrillation who have a very low risk of stroke, it may provide 
greater benefit in patients with a higher stroke risk. Rivaroxaban at a dose of 15 mg has 
pharmacokinetic properties that are similar to those of the 20-mg dose but with a lower 
bleeding risk, and the 15-mg dose has been evaluated in other trials.
Outcomes
The primary outcome was a composite of stroke, systemic embolism, or new covert embolic 
stroke detected by MRI of the head at 3 years. Covert embolic stroke was defined by at least one 
new cerebral infarct measuring at least 15 mm that was detected between the baseline MRI and 
the MRI at 3 years.



Primary and Secondary Efficacy Outcomes.



Safety Outcomes.

Endpoint and Safety are both P=NS





Melanoma and Checkpoint inhibition



In the CheckMate 238 trial, patients with resected stage 
IIIB–C or stage IV melanoma who were treated with 
nivolumab had longer recurrence-free survival than 
those who received ipilimumab. Data were needed on 
longer-term survival. We randomly assigned patients in 
a 1:1 ratio to receive an intravenous infusion of 
nivolumab (at a dose of 3 mg per kilogram of body 
weight every 2 weeks) or ipilimumab (at a dose of 10 
mg per kilogram every 3 weeks for four doses, then 
every 12 weeks) for up to 1 year or until disease 
recurrence or the occurrence of unacceptable toxic 
effects. Randomization was stratified according to 
disease stage and status with respect to programmed 
cell death ligand 1. The primary end point was 
recurrence-free survival; secondary end points included 
overall and distant metastasis–free survival and safety.



Adjuvant systemic treatment of patients with high-risk resectable stage III or IV 
melanoma with nivolumab, pembrolizumab, ipilimumab, or dabrafenib plus trametinib 
in patients with BRAF mutations has improved recurrence-free survival and is now a 
recommended standard of care. Data from the primary analysis of the CheckMate 238 
trial involving patients with stage IIIB–C or IV resected melanoma showed that adjuvant 
nivolumab was superior to ipilimumab with respect to recurrence-free survival and 
distant metastasis–free survival; nivolumab also had a more favorable safety profile. 
Further analyses showed that longer recurrence-free and distant metastasis–free 
survival with nivolumab was maintained in most clinically relevant subgroups of patients, 
particularly in those with either stage IIIB or IIIC disease and regardless of BRAF 
mutational status.
Here, we provide the final results from CheckMate 238, with a minimum follow-up of 9 
years, including updated post hoc analyses and a new competing-risk analysis for the 
probability of death from melanoma. In addition, we evaluated the effect of the timing 
of drug administration on survival and safety on the basis of evidence suggesting that 
circadian timing can have an effect on the efficacy of immunotherapy.



End Points and Assessments
The primary end point was recurrence-free survival in the intention-to-treat population. 
According to an amendment to the protocol (available with the full text of this article at 
NEJM.org), follow-up was extended beyond 5 years, but surveillance scans were not 
required after 60 months; recurrence-free survival beyond the 60-month database lock 
was assessed by means of investigator reports of disease recurrence or a new primary 
lesion. For patients who did not have disease recurrence or a new primary lesion or did 
not start subsequent therapy, data regarding recurrence-free survival were censored at 
their last follow-up visit.
Follow-up was extended beyond 5 years, but surveillance scans were not required after 
60 months; recurrence-free survival beyond the 60-month database lock was assessed 
according to the investigator report of disease recurrence or a new primary lesion. 
Confirmation questions about the absence of new recurrence were added to the 
survival follow-up case-report form after the 60-month follow-up period. For patients 
who did not have disease recurrence or a new primary lesion or did not start 
subsequent therapy, data regarding recurrence-free survival were censored at their last 
follow-up visit.



Subsequent Therapy.





Hepatitis D (auch Hepatitis Delta genannt) ist die schwerste Form der chronischen 
Virushepatitis und betrifft weltweit etwa 15 bis 20 Millionen Menschen. Das Hepatitis-D-Virus 
(HDV) ist ein unvollständiges RNA-Virus, das für seine Vermehrung zwingend das 
Oberflächenprotein des Hepatitis-B-Virus (HBV) benötigt. Eine Infektion kann daher nur 
gemeinsam mit oder nach einer bestehenden Hepatitis-B-Infektion auftreten.



Both tobevibart (a monoclonal antibody) and 
elebsiran (a small interfering RNA) target hepatitis 
B virus surface antigen (HBsAg). Their efficacy and 
safety in the treatment of chronic hepatitis D virus 
(HDV) infection are unknown. In this ongoing, 
phase 2, open-label trial, we randomly assigned 
participants to receive tobevibart plus elebsiran 
every 4 weeks or tobevibart monotherapy every 2 
weeks. The primary end point was a combined 
response, defined by an HDV RNA level below the 
limit of detection or a decrease in the HDV RNA 
level of at least 2 log10 IU per milliliter from 
baseline (virologic response) and normalization of 
the alanine aminotransferase (ALT) level, at week 
24.



Hepatitis D virus (HDV), also known as hepatitis delta virus, is a satellite RNA virus that requires hepatitis B virus 
(HBV) surface antigen (HBsAg) for entry and propagation within hepatocytes. Globally, HDV infection affects 
approximately 12 million persons. Chronic HDV infection, the most severe form of chronic viral hepatitis, is 
associated with increased risks of cirrhosis, hepatocellular carcinoma, and death and has limited treatment options.
Bulevirtide, an entry inhibitor that reduces viral spreading, is available in some regions and is the only agent 
approved by the European Medicines Agency for long-term treatment of HDV. Finite therapy with pegylated 
interferon (peginterferon) alfa is recommend in the European Association for the Study of the Liver guidelines; 
however, it has limited efficacy and is contraindicated in many patients owing to side effects. In the MYR 301 trial, 
12% of participants who received bulevirtide at a dose of 2 mg per day had undetectable HDV RNA (also known as 
target not detected, or TND; no amplification during reverse-transcriptase–polymerase-chain-reaction [RT-PCR] 
assay) at week 48 despite either an undetectable HDV RNA level or a decrease in the HDV RNA level of at least 2 
log10 IU per milliliter in 71% of participants. In addition, bulevirtide requires daily subcutaneous injections, has 
minimal effect on HBsAg, and is associated with a high risk of relapse after the end of treatment.
Studies of bulevirtide led to an improved understanding of the on-treatment responses associated with long-term 
control of HDV infection. Findings from these studies suggest that the most relevant goal of therapy is complete viral 
suppression, as indicated by undetectable HDV RNA.
Tobevibart and elebsiran have complementary mechanisms of action. Tobevibart is a broadly neutralizing anti-
HBsAg monoclonal antibody that neutralizes HBV and HDV and blocks viral entry into hepatocytes. Elebsiran is a 
small interfering RNA (siRNA) that targets HBV messenger RNA and reduces HBsAg production. The ongoing phase 2 
SOLSTICE trial is evaluating the efficacy and safety of tobevibart alone or combined with elebsiran for up to 192 
weeks in participants with chronic HDV infection. Here, we report results through week 48, a key time point for 
evaluating HDV therapies.





Assessments
To quantify serum HDV RNA, the RoboGene HDV DNA quantification kit, version 2.0 (Roboscreen Diagnostics), was 
used on the Roche LightCycler 480 Instrument II after manual RNA extraction with the INSTANT Virus RNA/DNA Kit 
(Analytik Jena) on a 400-μl sample. The RoboGene assay has a limit of detection of 14 IU per milliliter and a lower 
limit of quantification of 63 IU per milliliter. An HDV RNA level below the limit of detection or below the lower limit 
of quantification includes all values below the threshold and undetectable HDV RNA (target not detected, or TND; 
no amplification during RT-PCR assay). Normalization of the ALT level was defined as an ALT level below the upper 
limit of the normal range (40 IU per milliliter in men and 33 IU per milliliter in women). HBsAg was measured with 
the use of the Roche Elecsys HBsAg II assay, with a lower limit of quantification of 0.05 IU per milliliter. Safety 
assessments included documentation of adverse events (those that emerged or worsened on or after the date of 
the start of the trial drug up to 30 days after permanent discontinuation of the trial drug), serious adverse events, 
and clinical laboratory measurements.
End Points
The primary efficacy end point was a combined response, defined by an HDV RNA level below the limit of 
detection or a decrease in the HDV RNA level of at least 2 log10 IU per milliliter from baseline (virologic response) 
and normalization of the ALT level, at week 24 in cohort 2c (excluding cohort 2c rollover) and cohort 3. The primary 
safety end point was the evaluation of adverse events and serious adverse events. Secondary end points included 
a combined response at weeks 12 and 48 and a virologic response, an HDV RNA level below the limit of detection, 
an HDV RNA level below the lower limit of quantification, undetectable HDV RNA, and normalization of the ALT 
level at weeks 12, 24, and 48. Undetectable HDV RNA is highlighted as a key virologic end point in regulatory 
guidance.22 The change from baseline in the HBsAg level was an exploratory end point. 

https://www.nejm.org/doi/full/10.1056/NEJMoa2508827


Primary and Key Secondary End Points.



Summary of Safety Assessments 
in Participants through Week 48.





Patients with triple-negative breast cancer (TNBC) do not strictly have to be PD-L1 positive (often referred to as 
PD-1/PD-L1 status) to receive nivolumab, but they are significantly more likely to benefit if they are. Studies 
show higher response rates and longer survival in PD-L1 positive TNBC, although some PD-L1 negative patients 
may still derive benefit.



Triple-negative breast cancer is an aggressive 
breast cancer subtype, and there remains an 
unmet need to improve outcomes in patients with 
previously untreated, programmed death ligand 1 
(PD-L1)–positive, locally advanced unresectable or 
metastatic triple-negative breast cancer. In this 
phase 3, open-label, international trial, we 
randomly assigned patients in a 1:1 ratio to receive 
sacituzumab govitecan plus pembrolizumab or 
chemotherapy plus pembrolizumab. The primary 
end point was progression-free survival as assessed 
by blinded independent central review. Secondary 
end points included overall survival, objective 
response (complete or partial response) and 
duration of response as assessed by blinded 
independent central review, and safety.



Approximately 40% of cases of triple-negative breast cancer are programmed death ligand 1 (PD-L1)–positive. The 
preferred treatment option for patients with previously untreated, PD-L1–positive, metastatic triple-negative breast 
cancer is the programmed cell death protein 1 (PD-1) immune checkpoint inhibitor pembrolizumab with 
chemotherapy, on the basis of the phase 3 KEYNOTE-355 trial in which pembrolizumab plus chemotherapy (taxanes 
or gemcitabine–carboplatin) resulted in significantly longer progression-free survival than chemotherapy alone 
(median, 9.7 months vs. 5.6 months), as well as longer overall survival (median, 23.0 months vs. 16.1 months), 
among patients whose tumors expressed PD-L1 (combined positive score, ≥10; the combined positive score is the 
number of PD-L1–staining tumor cells, lymphocytes, and macrophages divided by the total number of viable tumor 
cells, multiplied by 100). Despite the improvement achieved with this treatment combination, an opportunity to 
further improve outcomes in earlier treatment lines for patients with PD-L1–positive metastatic triple-negative 
breast cancer exists, because approximately half of patients with metastatic triple-negative breast cancer do not 
receive treatment beyond first-line therapy.
Sacituzumab govitecan is a trophoblast cell-surface antigen 2 (Trop-2)–directed antibody–drug conjugate composed 
of a humanized anti–Trop-2 monoclonal antibody attached to the topoisomerase I inhibitor SN-38 through a 
hydrolyzable linker. Sacituzumab govitecan is approved in multiple countries for the treatment of persons with 
metastatic triple-negative breast cancer after at least two previous systemic therapies (at least one in the context of 
metastatic disease) on the basis of the phase 3 ASCENT trial, which showed significant improvements in 
progression-free and overall survival with sacituzumab govitecan as compared with chemotherapy. Here, we report 
the primary results from the ASCENT-04/KEYNOTE-D19 trial of sacituzumab govitecan plus pembrolizumab as 
compared with chemotherapy plus pembrolizumab in patients with previously untreated, locally advanced 
unresectable or metastatic triple-negative breast cancer whose tumors express PD-L1.



Patients
We conducted this phase 3, open-label, randomized trial at 186 sites in 28 countries. We enrolled adults 
with locally advanced unresectable or metastatic triple-negative breast cancer with no previous therapy 
for advanced disease and whose tumors were PD-L1–positive (combined positive score, ≥10). Both triple-
negative status (<1% of tumor cells positive for estrogen receptor or progesterone receptor and a HER2 
immunohistochemistry [IHC] result of 0, 1+, or 2+ with negative in situ hybridization) and PD-L1 
expression (assessed with the PD-L1 IHC 22C3 pharmDx assay.
Trial Design and Treatments
Eligible patients were randomly assigned in a 1:1 ratio to receive sacituzumab govitecan at a dose of 10 
mg per kilogram of body weight intravenously on days 1 and 8 and pembrolizumab at a dose of 200 mg 
intravenously on day 1 of 21-day cycles or chemotherapy of the physician’s choice (paclitaxel at a dose of 
90 mg per square meter of body-surface area or nanoparticle albumin-bound paclitaxel at a dose of 100 
mg per square meter on days 1, 8, and 15 of 28-day cycles or gemcitabine at a dose of 1000 mg per 
square meter plus carboplatin at a dose targeting an area under the concentration–time curve of 2 mg 
per milliliter per minute on days 1 and 8 of 21-day cycles, administered intravenously) and 
pembrolizumab at a dose of 200 mg on day 1 of 21-day cycles. 
End Points and Assessments
The primary end point was progression-free survival, defined as the time from the date of randomization 
to the date of disease progression or death (whichever occurred first), as assessed by blinded 
independent central review. Key secondary end points included overall survival and objective response.



Additional Efficacy End Points.

Common chemotherapies for triple negative breast cancer 
may include an anthracycline such as Adriamycin, 
alkylating agents such as cyclophosphamide, and a taxane, 
such as Taxol or Taxotere. Fluorouracil (5FU) may be given 
as well.







Physiological cardiac pacing (CPP) is any form of pacing designed to restore or preserve the 
natural synchrony of the heart's contraction.



Summary
Cardiac physiologic pacing, also known as cardiac resynchronization therapy, is indicated 
in patients with heart failure, reduced left ventricular ejection fraction (LVEF) of 50% or 
less, and either a high (or anticipated high) ventricular pacing burden or a wide QRS 
complex. Traditionally, physiologic pacing has been achieved with biventricular pacing 
with a right ventricular lead and a coronary sinus branch lead. Randomized trials involving 
more than 10,000 patients with heart failure have shown clinical, exercise, and quality-of-
life benefits associated with biventricular pacing, as well as improved LVEF and reduced 
mitral regurgitation and ventricular volumes. These benefits are greatest in patients with 
left bundle-branch block and a QRS duration of 150 msec or longer. Recent studies 
support targeting the His bundle or left bundle branch as an alternative cardiac 
physiologic pacing strategy. Ongoing randomized trials are expected to more clearly 
define the comparative efficacy and safety of conduction system pacing as compared with 
biventricular pacing.



Biventricular Pacing for Cardiac Physiologic Pacing
The human conduction system ensures that mechanical contractions of the heart maintain 
atrioventricular, intraventricular, and interventricular synchrony. When activation of the right and left 
ventricles is dyssynchronous, with left bundle-branch block or pacing of the right ventricular 
myocardium, left ventricular function may decrease. This decrease in function is more likely to occur in 
patients who already have reduced left ventricular systolic function. The primary approach to 
overcoming left ventricular dyssynchrony in patients with heart failure with reduced ejection fraction has 
been biventricular pacing, with a lead introduced through the coronary sinus into a lateral or 
posterolateral coronary sinus venous branch to capture the epicardium. Alternatively, when placement 
of the left ventricular lead through the coronary sinus is not possible, a lead may be placed directly on 
the left ventricular epicardium during an open or thoracoscopic surgical procedure. Biventricular pacing 
achieves its salutary effect by synchronizing the activation of the right ventricular endocardium with that 
of the left ventricular epicardium by means of a pacing or implantable cardioverter–defibrillator (ICD) 
lead placed in the right ventricle, which results in reverse ventricular remodeling. Activation proceeds 
from cell to cell in the myocardium without directly engaging the conduction system, resulting in a fusion 
of the electrical wavefronts from stimulation of the right ventricle and left ventricle. Challenges to 
successful biventricular pacing include a lack of appropriate target vessels in the coronary sinus in which 
to place leads, lead dislodgement, lateral myocardial scarring, and differential benefit relative to both 
QRS morphologic features and QRS duration. Device algorithms have been developed to optimize pacing 
by fusing intrinsic conduction down the right bundle branch with pacing from the coronary sinus lead.







Trials of Cardiac Physiologic Pacing with Biventricular Pacing.





Trials and Studies of Conduction System Pacing for Cardiac Physiologic Pacing.





Clinical Considerations for the Treatment of Patients with Physiologic-Pacing Devices
Heart-Failure and Electrophysiology Clinics
A multidisciplinary approach to cardiac physiologic pacing, which involves collaborative efforts in combined heart-
failure and electrophysiology clinics, promotes guideline-directed medical therapy and the selection of 
appropriate physiologic pacing strategies. This integrated-care model has been associated with improved patient 
outcomes, including enhanced quality of care, increased patient engagement, improved medication safety, 
reduced hospitalization rates, and decreased mortality.
Magnetic Resonance Imaging (MRI)
MRI conditionality (manufacturer-defined conditions under which a pacing device is safe in the setting of an MRI) 
is important, given the frequent use of MRI scanning in multiple clinical situations. Some leads and pacing 
systems used for conduction system pacing are labeled as MRI conditional. Ongoing clinical trials are expected to 
provide sufficient safety data that will lead to the MRI-conditional labeling of multiple leads and pacing systems.
Lead Extraction
Experience with lead extraction is growing. Leads used for conduction system pacing can either be lumenless (not 
stylet driven because there is no inner lumen) or stylet driven. In one study, the success of lead extractions for 
lumenless leads was reported to be 100%, although there were retained distal fragments in 1% of the patients. It 
is reassuring that minor complications occurred in only 2.1% of the patients. Extraction of ICD or pacemaker leads 
becomes more difficult the longer the leads are implanted. Given the relatively recent emergence of conduction 
system pacing leads, dwell time is short, with a mean (±SD) of 22±26 months. There are limited data on extraction 
of stylet-driven leads implanted in either the His or left bundle-branch positions.



Future Directions
Physiologic pacing is a dynamic field with ongoing developments on multiple fronts. The role of 
biventricular pacing is well established for the treatment of patients with abnormal cardiac function and 
conduction system disease and is supported by multiple large randomized trials with clinically relevant 
end points, including mortality. The body of evidence is rapidly increasing for conduction system pacing, 
with special emphasis on left bundle-branch pacing. Ongoing randomized clinical trials will establish the 
relative efficacy and safety of conduction system pacing as compared with biventricular pacing. If the 
two pacing strategies are equivalent, other factors may play a role in making the appropriate choice.
His bundle pacing and left bundle-branch pacing involve a simpler system and shorter procedural times 
for implantation than biventricular pacing, with potential downstream favorable consequences that 
include reduced cost, lower radiation dose, lower contrast dose, and increased battery life. Reduced 
costs may further be derived from less-expensive generators and fewer or less-expensive leads. CRT ICD 
or pacemaker generators (intended for use with biventricular pacing) are much more expensive than an 
ICD alone or pacemakers without CRT capability — the type of generators used for conduction system 
pacing. Also, pacing leads are less expensive than the coronary-sinus left ventricular leads used in 
biventricular pacing systems. In addition, because the His bundle pacing or left bundle-branch pacing 
lead provides the dual functions of pacing and cardiac resynchronization, only one lead, rather than the 
two needed for biventricular pacing, is needed. Furthermore, conduction system pacing will probably 
replace traditional right-ventricular pacing for indications of symptomatic sinus-node dysfunction and 
atrioventricular block.





A 58-year-old woman was admitted to this hospital because of diplopia and fever.
Three weeks before the current presentation, the patient underwent lumbar 
hemilaminectomy, facetectomy, and foraminotomy on the left side, with excision of a 
herniated disk and decompression of the nerve root, at another hospital. On postoperative 
day 1, back pain increased substantially, and oxycodone was prescribed. Owing to the back 
pain, which did not abate after oxycodone treatment, and the development of left leg pain 
with resultant limited mobility, prednisone was prescribed on postoperative day 3.
On postoperative day 4, the patient was readmitted to the other hospital. The blood levels of 
glucose and electrolytes were normal, as were the results of tests of kidney function; other 
laboratory test results are shown in Table 1. Magnetic resonance imaging (MRI) of the lumbar 
spine, performed after the administration of intravenous contrast material, reportedly showed 
postsurgical changes and an epidural fluid collection, measuring 16 mm in diameter, on the 
left side at the level of the fifth lumbar vertebra; a radiograph of the left leg was reportedly 
normal, and ultrasonography showed no deep venous thrombosis in the legs. Treatment with 
intravenous dexamethasone and oral acetaminophen, cyclobenzaprine, celecoxib, gabapentin, 
hydromorphone, and tramadol was administered.

https://www.nejm.org/doi/full/10.1056/NEJMcpc2412529


Seven days before the current presentation, 
leg pain persisted, and the patient noticed a 
new erythematous rash on her legs, chest, 
buttocks, back, and cheeks. She contacted 
her primary care physician and reported that 
the rash had started as hives and had then 
become “welts.” The tympanic temperature 
measured by the patient at home was 
39.1°C, and she was instructed by her 
primary care physician to take 
diphenhydramine and ibuprofen and to stop 
taking all other medications except 
gabapentin.
Six days later, the patient was evaluated by 
her primary care physician, who prescribed 
oral doxycycline for a presumed skin 
infection. The next day, fever recurred, the 
right eyelid became swollen and painful with 
motion, and horizontal diplopia developed. 
The patient presented to the emergency 
department of this hospital.

On evaluation in the emergency department, the patient 
reported ongoing leg pain and fever but no chills or 
diaphoresis, although she recalled that she had had 3 
days of chills and body aches before the lumbar surgery. 
Aside from diplopia, which decreased with covering one 
eye, she did not report worsening visual acuity or 
changes in color vision. She had no hearing loss, sinus or 
ear symptoms, headache, neck stiffness, weakness, falls, 
or paresthesia (except for chronic numbness in the toes 
of the left foot). She reported a persistent erythematous 
rash on her legs. She had no weight change, 
photosensitivity associated with the rash, oral or genital 
ulcers, Raynaud’s phenomenon, jaw claudication, 
dysphagia, lightheadedness, dyspnea, or chest pain. No 
pulmonary, gastroenterologic, or genitourinary 
symptoms were present.



Medical history included lumbar spondylosis and disk protrusion with radiculopathy, type 2 diabetes 
mellitus, hypertension, hyperlipidemia, coronary artery disease, colonic polyps, obstructive sleep 
apnea, asthma, allergic rhinitis, eczema, anxiety, and periodic limb movement disorder. Medications 
included gabapentin, aspirin, rosuvastatin, losartan, hydrochlorothiazide, and sertraline, as well as 
clonazepam as needed. Amoxicillin had caused lip swelling, and lisinopril had caused a cough. The 
patient had received vaccinations against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2).
The patient worked in education and lived in a coastal suburban area of eastern Massachusetts with her 
husband and dog. She frequently walked her dog in a wooded area. Recent travel included a trip to 
Europe; she had had no specific animal, food, or insect exposures. She occasionally drank wine and did 
not use tobacco or other substances. Her family history included hyperlipidemia and coronary artery 
disease in her father, mother, and brother. Her father also had diabetes and diverticulosis, and her 
maternal grandmother had had breast cancer.
Ophthalmologic examination revealed right esotropia, which was worse with attempted abduction, and 
slight ptosis, with the right pupil slightly smaller than the left pupil. No conjunctival erythema or scleral 
icterus was present. The remainder of the neurologic examination, including evaluation of other cranial-
nerve function, strength, sensation, reflexes, and coordination, was normal. The lumbar surgical-
incision site was well-approximated and clean, without drainage or fluctuance. Confluent erythematous 
macules, measuring approximately 5 cm in diameter overall, were present on the right lower leg and 
buttocks, without palpable purpura. There was no palpable lymphadenopathy. 



The blood levels of electrolytes, glucose, albumin, globulin, aspartate aminotransferase, alanine 
aminotransferase, alkaline phosphatase, and creatine kinase were normal, as were the white-cell 
count and differential count and the results of tests of kidney function; other laboratory test results 
are shown in. Tests for SARS-CoV-2, influenza A and B viruses, human immunodeficiency virus types 1 
and 2, and hepatitis C virus antibodies were negative. Urinalysis was normal. A chest radiograph was 
normal. Computed tomographic (CT) angiography of the head and neck, performed after the 
administration of intravenous contrast material, showed no intracranial vascular abnormality. MRI of 
the head, performed after the administration of intravenous contrast material, showed no infarct or 
mass, but enhancement was noted along cranial nerves III, V, VI, and VII on the right side. Treatment 
with intravenous acyclovir and oral doxycycline, acetaminophen, ibuprofen, and diazepam was 
administered. The patient was admitted to the neurology unit of this hospital. Diagnostic tests were 
performed, and management decisions were made.





Discussant
Multiple aspects of this case suggest Lyme disease. Lyme disease is a tickborne infection caused by the spirochete B. 
burgdorferi. Lyme disease is endemic in the northeastern United States, where this patient resides, and she probably had tick 
exposures through frequent dog walking. A single expanding erythema migrans rash is the initial clinical sign of the disease in 
many patients, occurring within days to several weeks after a tick bite. This patient did not recall a tick bite or an initial 
erythema migrans rash, but the absence of those findings does not rule out the diagnosis of Lyme disease. Erythema migrans 
may be accompanied by flulike symptoms, headache, and malaise. Infection may then disseminate and cause further skin 
lesions, including a rash with multiple erythema migrans lesions, which could explain the rash this patient described on her 
legs, chest, buttocks, back, and cheeks. Disseminated infection can also cause neurologic, cardiac, and joint disease.
Neurologic involvement occurs in 15% of cases of Lyme disease. Lyme neuroborreliosis is characterized by lymphocytic 
meningitis, painful radiculitis, and cranial neuropathies. Approximately 43% of persons with Lyme neuroborreliosis have 
cranial-nerve involvement, most commonly with cranial nerve VII, followed by cranial nerve III. Facial palsy is the most 
common manifestation of Lyme neuroborreliosis in the United States. Bannwarth’s syndrome, a subset of Lyme 
neuroborreliosis that is more common in Europe than in the United States, involves a triad of painful radiculopathy, 
cerebrospinal fluid (CSF) lymphocytic pleocytosis, and cranial neuritis. Although this patient’s leg pain may be related to recent 
surgery or worsening of previous nerve-root compression, the description could be consistent with radiculitis. Some patients 
with Lyme neuroborreliosis may have multiple nerve palsies or radiographic enhancement, as was seen in this patient; cranial-
nerve enhancement may also be clinically occult.
Although the month of presentation was not included in the case history provided, I inquired specifically and learned that the 
patient presented in July, the peak month of onset of neurologic manifestations of Lyme disease. I think that the most likely 
diagnosis is Lyme neuroborreliosis. The diagnostic test of choice would be serologic testing for antibodies against B. 
burgdorferi. If a lumbar puncture was performed, CSF antibody testing could be performed to ultimately determine the CSF–
serum antibody index.



Diagnostic Testing
The major diagnostic tests for Lyme disease detect antibody responses to B. burgdorferi. The standard 
two-tiered approach first measures IgM and IgG responses to B. burgdorferi, either separately or together, 
with an enzyme immunoassay, usually with the use of a B. burgdorferi whole-cell sonicate. Then, in 
samples with an equivocal or positive response, Western blot (or line blot) analysis for IgM and IgG is 
performed. However, a positive IgM response alone should be used only to support the diagnosis of Lyme 
disease during the first month of infection; after that time, patients usually have an IgG response, which is 
more specific than an IgM response.
The Food and Drug Administration has approved a modified two-tiered approach involving two enzyme 
immunoassays that each determine IgM and IgG responses to different B. burgdorferi antigens. The 
modified approach is more sensitive than the standard two-tiered approach during early infection. 
However, the standard two-tiered approach provides more information and therefore may be helpful in 
more complicated cases even in patients with early disease (such as the patient in this case), as well as in 
patients with late disease. CSF testing must account for the passive transfer of IgG across the blood–brain 
barrier. Therefore, concomitant serum and CSF samples are needed to test for IgG against B. burgdorferi, 
and the results are adjusted on the basis of total IgG levels in both types of samples. In this patient, 
serologic testing was performed with the use of the modified approach, which showed positive IgM and 
IgG responses to B. burgdorferi, as is typically seen in patients with acute Lyme neuroborreliosis.
Final Diagnosis
Lyme neuroborreliosis and coinfection with Babesia microti.



A sedentary lifestyle—defined as excessive sitting or low energy expenditure—
significantly increases the risk of premature death, with risks comparable to smoking or 
obesity. Sitting for over eight hours a day without exercise raises mortality risk by nearly 
38%, with 1 in 6 deaths attributed to inactivity. It doubles the risk of cardiovascular 
disease, diabetes, and obesity.





















Vaccine hesitancy is defined by the World Health Organization (WHO) as a delay in 
acceptance or refusal of vaccines despite the availability of vaccination services. It is 
recognized as one of the top 10 threats to global health.

Key Influencing Factors
•Misinformation and Social Media: The rapid spread of debunked 
claims—such as the false link between the MMR vaccine and autism—is 
amplified by digital platforms, creating an "infodemic" that fuels 
skepticism.
•Demographics: As of 2026, research shows that younger individuals 
(18–34) often express higher hesitancy, partly due to lower perceived 
risk of severe illness. Women have also reported higher concern 
regarding side effects like fertility, which have been scientifically 
disproven.
•Socioeconomic Status: While higher education often promotes vaccine 
acceptance, it can also lead to increased "calculation" or questioning of 
medical authority. Conversely, economic deprivation is a consistent 
predictor of lower uptake due to limited access and lower trust in 
institutions.
•Historical and Cultural Context: Historical medical injustices (e.g., the 
Tuskegee Syphilis Study) and religious beliefs regarding vaccine 
ingredients (e.g., porcine gelatin) significantly impact specific 
communities.

https://www.who.int/news/item/18-08-2015-vaccine-hesitancy-a-growing-challenge-for-immunization-programmes
















Head and neck cancer refers to a group of malignancies that usually begin in the 
squamous cells lining the moist mucosal surfaces of the head and neck, such as the 
mouth, throat, and voice box. It is estimated that more than 71,000 individuals in the US 
were diagnosed with these cancers in 2024.















In der Behandlung des EGFR-mutierten nicht-kleinzelligen Lungenkarzinoms (NSCLC) wurden 
bis zum Jahr 2026 bedeutende Fortschritte erzielt. Die Therapie hat sich von einer reinen 
Monotherapie hin zu personalisierten Kombinationsansätzen entwickelt, die das Überleben 
signifikant verlängern.

1. Diagnostik und Mutationen
Die molekulare Testung ist der Standard für alle NSCLC-
Stadien (I–IV).
•Häufige Mutationen: Rund 90 % der Fälle entfallen auf die 
„klassischen“ aktivierenden Mutationen: Exon-19-
Deletionen und die L858R-Punktmutation (Exon 21).
•Prävalenz: In Europa tragen etwa 10–14 % der NSCLC-
Patienten diese Mutationen, in asiatischen Populationen bis 
zu 50 %.
•Methoden: Neben der Gewebebiopsie hat die Liquid 
Biopsy (ctDNA) an Bedeutung gewonnen, insbesondere zur 
Überwachung von Resistenzen und bei Patienten mit 
unzureichendem Tumorgewebe.



















In 2026, healthcare in India is a massive, multi-tiered system undergoing rapid digital and 
structural transformation to achieve universal coverage. It is characterized by a significant 
divide between public and private sectors, as well as between urban and rural access.

Healthcare Structure & Delivery
•Public Sector: Primarily tax-funded and free for all residents at 
government facilities. It follows a three-tier model:

•Primary: Over 200,000 Ayushman Arogya 
Mandirs (formerly Health & Wellness Centres) provide 
localized screening and basic care.
•Secondary: Community Health Centres (CHCs) and Sub-
District Hospitals.
•Tertiary: Medical Colleges and AIIMS institutions providing 
specialized care.

•Private Sector: Dominates the market, providing roughly 70% of 
outpatient and 58% of inpatient care. Major corporate chains 
include Apollo, Fortis, Manipal, and Max Healthcare.
2. Major Government Schemes
•Ayushman Bharat (PM-JAY): The world's largest government-
funded health insurance scheme, providing up to ₹5 lakh 
($6,000) per family annually for secondary and tertiary care to 
over 550 million vulnerable citizens.

https://www.aiims.edu/
https://www.fortishealthcare.com/
https://www.manipalhospitals.com/












Thrombozyten (Blutplättchen) sind kleine Zellfragmente im Blut, die für die Blutstillung 
unerlässlich sind, indem sie sich bei Gefäßverletzungen anlagern, verklumpen und ein 
Gerinnsel bilden, um Blutungen zu stoppen. Sie entstehen im Knochenmark und werden im 
kleinen Blutbild bestimmt; sowohl zu wenige (Thrombozytopenie, erhöhtes Blutungsrisiko) 
als auch zu viele (Thrombozytose, erhöhtes Thromboserisiko) können zu Problemen führen.



Platelets are cell fragments that plug leaks in blood 
vessels, preventing bleeding. However, they also form 
clots that impede blood flow (thrombosis) and increase 
inflammation. Activated platelets, which can bind to each 
other, and hyporesponsive platelets, which do not form 
clots, are detected in patients with acute severe infections, 
such as COVID-19 and sepsis. How to uncouple the 
protective and harmful proinflammatory functions of 
platelets is a therapeutic dilemma. Kusch et al. report the 
formation of platelet-derived integrin and tetraspanin-
enriched tethers (PITTs) in patients with severe infections. 
PITTs, which are enriched in specific platelet proteins, 
remain anchored to the blood vessel wall (endothelium) 
and promote neutrophil recruitment, inflammation, and 
tissue damage, whereas the main platelet body shears off 
and reenters circulation in a hyporesponsive state. PITTs 
may contribute to blood clotting, immune dysregulation, 
and bleeding complications that characterize severe 
infections.



At sites of vascular injury, expression of thrombotic and 
inflammatory molecules drives platelet recruitment. 
Platelets switch from a sentinel to an effector (activated) 
function through their rolling on exposed 
subendothelium, firm adhesion and activation, secretion 
of thromboxane A2 and adenosine diphosphate (which 
activate and recruit more platelets), release of granule 
contents, exposure of phosphatidylserine on their 
surface (which supports coagulation), and aggregation. 
This latter step is driven by switching integrin αIIbb3, 
the most abundant platelet surface receptor protein, 
from a resting to an activated state. 
Neutrophil extracellular traps—weblike structures 
composed of DNA, histones, and antimicrobial proteins 
that trap and kill harmful bacteria—provide a scaffold for 
platelets and coagulation factors in pathogenic clots, 
exacerbating clotting and amplifying inflammation. 
Besides forming clots, activated and procoagulant 
platelets bind to immune cells and modulate their 
functions—including recruitment, activation, and 
extracellular trap formation—in animal models and in 
patients with inflammatory diseases and severe 
infections such as COVID-19 and sepsis.

In severe infection, platelet activation can be driven 
by stimuli such as thrombotic agonists, endotoxins, 
cytokines, damage-associated molecular patterns, 
and immune complexes that are produced as part of 
the host response to pathogens. Platelets from 
patients with COVID-19 are often hyporesponsive, 
with reduced αIIbβ3 expression and decreased 
reactivity to thrombotic stimuli in ex vivo assays, 
characteristics that are associated with worse 
disease outcomes. This phenotype is often attributed 
to exhaustion (when repeatedly stimulated platelets 
lose their capacity to respond), receptor 
desensitization (when receptors at the surface of the 
platelet become hyporesponsive) after sustained 
activation, or receptor shedding.

αIIbβ3
(Alpha-IIb Beta-3), auch bekannt als Glykoprotein IIb/IIIa 
(GpIIb/IIIa), ist ein Rezeptor für Fibrinogen und den von-Willebrand-
Faktor, der auf der Oberfläche von Blutplättchen (Thrombozyten) 
vorkommt.



PITTs in infection
Heterogeneous blood clots rich in activated and procoagulant platelets, fibrin, and red blood cells form on the 
endothelium of blood vessels at sites of inflammation and infection. Activated platelets support neutrophil 
recruitment and activation, and the formation of NETs, which are webs of DNA, histones, and antimicrobial 
proteins that trap and kill harmful bacteria. In acute severe infection, platelets can also adhere to VWF and fibrin 
at sites of inflammation, in a process that is blood-flow dependent. Two platelet proteins, the integrin αIIβ3 and 
the tetraspanin CD9, cluster on tethers called PITTs on the endothelium and on neutrophils. The main body of 
the platelet detaches and reenters the circulation in a hyporesponsive state, which might increase bleeding risk.

Platelet-derived integrin and tetraspanin-enriched tethers (PITTs) 



Kusch et al. observed that blood smears from patients 
with COVID-19 and sepsis, but not those from patients 
with uncomplicated infection and healthy controls, 
contained platelet-derived elongated structures that 
they called PITTs. Using a microfluidic flow chamber 
approach in which human blood flow on a substrate 
mimics how platelets are recruited in blood vessels, as 
well as mice treated with an antibody that promotes 
platelet depletion, the authors observed that PITT 
formation was blood-flow dependent and that it required 
platelet adhesion and tethering but not classic 
activation. PITT formation occurred upon platelet 
adhesion to specific immobilized substrates, von 
Willebrand factor (VWF) and fibrin, which are abundant 
at sites of vascular injury and inflammation. PITTs 
lacked classic platelet receptors and activation markers 
and were enriched in integrin αIIbβ3 in its resting state 
and in tetraspanin CD9, a small membrane protein 
linked to the organization and regulation of integrin-
dependent platelet activation. This concentration of 
αIIbβ3 and CD9 in PITTs decreases their abundance on 
the surface of the parent platelet body, which reenters 
the circulation with reduced reactivity. This effect 
potentially contributes to the bleeding complications 
that are associated with severe infection.

In hemostasis, platelets seem to be a 
homogeneous cell population with a fairly uniform 
behavior, but this assumption is less tenable for 
inflammation, especially during severe infection, 
when platelets and their progenitors, 
megakaryocytes, undergo reprogramming and 
diversification. Whether all platelets generate PITTs 
or whether PITTs arise from specific subpopulations 
is unclear. Furthermore, do PITTs aid pathogen 
clearance while also promoting 
thromboinflammation and organ dysfunction in 
severe infection and, if so, by which mechanism? 
The frequency of PITT formation in vivo is also 
unknown. Because inhibition or deficiency in VWF, 
fibrin, or αIIbβ3 has effects on both thrombosis and 
inflammation, the importance of PITTs in 
thromboinflammation remains unclear. Answering 
these questions will require defining the molecular 
machinery that governs the formation of PITTs and 
their inflammatory activity. This will reveal whether 
PITTs are realistic candidates for new anti-
inflammatory therapies and whether they can be 
targeted to restore platelet dysfunction in severe 
infections, which often cause both thrombotic and 
bleeding complications.



Nonactivated platelets release integrin-and tetraspanin-enriched tethers (PITTS) to promote 
thrombo-inflammation. Circulating platelets can use their principal adhesion receptor, integrin αIIbβ3, 
to switch between hemostatic and thrombo-inflammatory programs. At sites of vascular injury, classical 
activation triggers inside-out signaling of αIIbβ3, promoting fibrinogen binding, platelet adhesion, and 
thrombus formation. Under thromboinflammatory conditions, nonactivated platelets generate PITTs that 
can attach to leukocytes and endothelial cells, exacerbating inflammation, whereas the platelet body 
detaches in a state partially depleted of αIIbβ3. Rest., resting; act., activated.
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