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In common with several other autoimmune diseases, 
autoimmune Addison’s disease (AAD) is thought to be 
caused by a combination of deleterious susceptibility 
polymorphisms in several genes, together with 
undefined environmental factors and stochastic events. 
To date, the strongest genomic association with AAD 
has been with alleles at the HLA locus, DR3–DQ2 and 
DR4. The contribution of other genetic variants has 
been inconsistent. Wolff et al. studied the association 
of 16 single-nucleotide polymorphisms (SNPs) within the 
CD28–CTLA-4–ICOS genomic locus, in a cohort comprising 
691 AAD patients of Norwegian and UK origin with 
matched controls. The authors also performed a meta-

analysis including 1002 patients from European countries. 
The G-allele of SNP rs231775 in CTLA-4 is associated with 
AAD in Norwegian patients (odds ratio 1.35) but not in 
UK patients. The same allele is associated with AAD in 
the total European population (OR 1.37). A three-marker 
haplotype, comprising PROMOTER_1661, rs231726 and 
rs1896286, was found to be associated with AAD in 
the Norwegian cohort only (OR 2.43). This study points 
to the CTLA-4 gene as a susceptibility locus for the 
development of AAD, and refines its mapping within the 
wider genomic locus. 
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CTLA-4 as a genetic determinant in autoimmune Addison’s disease

The protein α-synuclein is the main component of Lewy bodies, 
the neuron-associated aggregates seen in Parkinson disease 
and other neurodegenerative pathologies. An 11-residue 
segment, termed NACore, appears to be responsible for 
amyloid formation and cytotoxicity of human α-synuclein. 
Rodriguez et al. describe crystals of NACore that have 
dimensions smaller than the wavelength of visible light and 
thus are invisible by optical microscopy. As the crystals are 
thousands of times too small for structure determination by 
synchrotron X-ray diffraction, the authors used micro-electron 
diffraction to determine the structure at atomic resolution. 
The 1.4 Å resolution structure demonstrates that this method 

can determine previously unknown protein structures and 
yields the highest resolution achieved by any cryo-electron 
microscopy method to date. The structure exhibits protofibrils 
built of pairs of face-to-face β-sheets. X-ray fiber diffraction 
patterns show the similarity of NACore to toxic fibrils of 
full-length α-synuclein. The NACore structure, together 
with that of a second segment, inspires a model for most 
of the ordered portion of the toxic, full-length α-synuclein 
fibril, presenting opportunities for the design of inhibitors of 
α-synuclein fibrils.

 Nature 2015; 525: 486
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Structure of the toxic core of α-synuclein from invisible crystals

“There is a thin line that separates laughter and pain, comedy and tragedy, humor and hurt”
Erma Bombeck (1927-1996), American humorist who achieved great popularity for her newspaper column that described suburban home life 
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care costs by preventing unnecessary referrals due to poison 
information center advice is estimated to be NIS 375,678/US$ 
99,383: ED charges for 486 patients advised to stay at home 
minus poison information center cost (NIS 34/US$ 9 per call, 
internal estimation). 

Consulting with a poison information center was previ-
ously shown to be cost-effective [8-10]. Our study highlights 
this added value of poison information centers in the case of 
silica gel, a relatively common and non- or minimally toxic 
exposure. Previous studies showed that parents and caregiv-
ers tend to comply with poison information center advice 
[11,12], emphasizing the importance and cost-saving ability 
of poison information center consultations in cases of expo-
sure to silica gel. 

The limitations of our study include its retrospective 
design, reliance on voluntary reporting and history provided 
by the caller, and limited follow-up. These limitations are 
known drawbacks of studies on poison information center 
studies, but their significance is reduced by the large number 
of patients included.

Conclusions

Although silica gel ingestion is not clinically significant, it can 
lead to unnecessary referrals to health care facilities and the 
resultant costs, culminating in a superfluous burden. Timely 
advice from a poison information center would reduce the 
extent of this problem.

Central sleep apnea is associated with poor prognosis and 
death in patients with heart failure. Adaptive servo-ventilation 
is a therapy that uses a non-invasive ventilator to treat central 
sleep apnea by delivering servo-controlled inspiratory pressure 
support on top of expiratory positive airway pressure. Cowie 
et al. investigated the effects of adaptive servo-ventilation in 
patients who had heart failure with reduced ejection fraction 
and predominantly central sleep apnea. The authors randomly 
assigned 1325 patients with a left ventricular ejection fraction 
of 45% or less, an apnea-hypopnea index (AHI) of 15 or more 
events (occurrences of apnea or hypopnea) per hour, and a 
predominance of central events to receive guideline-based 
medical treatment with adaptive servo-ventilation or guideline-
based medical treatment alone (control). The primary endpoint 
in the time-to-event analysis was the first event of death from 

any cause, life-saving cardiovascular intervention (cardiac 
transplantation, implantation of a ventricular assist device, 
resuscitation after sudden cardiac arrest, or appropriate life-
saving shock), or unplanned hospitalization for worsening 
heart failure. In the adaptive servo-ventilation group, the mean 
AHI at 12 months was 6.6 events per hour. The incidence 
of the primary endpoint did not differ significantly between 
the adaptive servo-ventilation group and the control group 
(54.1% and 50.8%, respectively; hazard ratio, 1.13). All-cause 
mortality and cardiovascular mortality were significantly higher 
in the adaptive servo-ventilation group than in the control 
group (hazard ratio for death from any cause 1.28, and hazard 
ratio for cardiovascular death 1.34). 

N Engl J Med 2015; 373: 1095
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Adaptive servo-ventilation for central sleep apnea in systolic heart failure

“In order for the light to shine so brightly, the darkness must be present”
Francis Bacon (1561-1626), English philosopher, statesman, scientist, jurist, orator, essayist and author. He served both as Attorney 

General and Lord Chancellor of England. After his death, he remained extremely influential through his works, as philosophical  
advocate and practitioner of the scientific method (during the scientific revolution) and was called “the father of empiricism”
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Andersen and colleagues investigated the associations of 
exercise capacity and muscle strength in late adolescence with 
risk of vascular disease and arrhythmia. The subjects – 1.1 million 
men in Sweden in mandatory military conscription between 1 
August 1972 and 31 December 1995, at a median age of 18.2  
years – were followed until 31 December 2010. During a median  
follow-up of 26.3 years, 26,088 vascular disease events and  
17,312 arrhythmia events were recorded. Exercise capacity 
was inversely associated with risk of vascular disease and its 
subgroups. Muscle strength was also inversely associated with 
vascular disease risk, driven by associations of higher muscle 
strength with lower risk of heart failure and cardiovascular 

death. Exercise capacity had a U-shaped association with risk 
of arrhythmia, driven by a direct association with risk of atrial 
fibrillation and a U-shaped association with bradyarrhythmia. 
Higher muscle strength was associated with lower risk of arrhyth- 
mia (specifically, lower risk of bradyarrhythmia and ventricular 
arrhythmia). The combination of high exercise capacity and 
high muscle strength was associated with a hazard ratio of 
0.67 (95% confidence interval 0.65–0.70) for vascular events 
and 0.92 (0.88–0.97) for arrhythmia compared with the 
combination of low exercise capacity and low muscle strength.

BMJ 2015; 351: h4543
Eitan Israeli
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Exercise capacity and muscle strength and risk of vascular disease and arrhythmia in 1.1 
million young Swedish men: cohort study

Plasma cells are specialized B cells that secrete antibodies. 
People with multiple myeloma have too many plasma 
cells. Mutations in the gene encoding the adaptor TRAF3 
are associated with some cases of multiple myeloma. 
Lin et al. thus characterized mice that lacked TRAF3 in 
B cells. These mice had more plasma cells, and their B 
cells were more responsive to interleukin-6 (IL-6), a key 

cytokine for the development and survival of plasma cells. 
In normal mouse B cells, TRAF3 promoted the inactivation 
of a transcription factor downstream of the IL-6 receptor, 
suggesting that TRAF3 limits plasma cell numbers by 
inhibiting IL-6 signaling.

Sci Signal 2015; 8: ra88
Eitan Israeli
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Restraining plasma cells and multiple myeloma

“We must learn to honor excellence in every socially accepted human activity, however humble 
the activity, and to scorn shoddiness, however exalted the activity. An excellent plumber is 
infinitely more admirable than an incompetent philosopher. The society that scorns excellence 
in plumbing because plumbing is a humble activity and tolerates shoddiness in philosophy 
because it is an exalted activity will have neither good plumbing nor good philosophy.  
Neither its pipes nor its theories will hold water”

John W. Gardner (1912-2002), American politician, who served as Secretary of Health, Education, and Welfare (HEW)  
under President Lyndon Johnson 
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Cardiac pacemakers are limited by device-related compli- 
cations, notably infection and problems related to pacemaker 
leads. Reddy et al. studied a miniaturized, fully self-contained 
leadless pacemaker that is non-surgically implanted in the 
right ventricle with the use of a catheter. In this multicenter 
study, the authors implanted an active-fixation leadless 
cardiac pacemaker in patients who required permanent single-
chamber ventricular pacing. The primary efficacy endpoint was 
both an acceptable pacing threshold (≤ 2.0 V at 0.4 msec) 
and an acceptable sensing amplitude (R wave ≥ 5.0 mV, or 
a value equal to or greater than the value at implantation) 
for 6 months. The primary safety endpoint was freedom 
from device-related serious adverse events for 6 months. In 
this ongoing study, the prespecified analysis of the primary 
endpoints was performed on data from the first 300 patients 
who completed 6 months of follow-up (primary cohort). The 
rates of the efficacy endpoint and safety endpoint were 

compared with performance goals (based on historical data) 
of 85% and 86%, respectively. Additional outcomes were 
assessed in all 526 patients who were enrolled as of June 2015 
(the total cohort). The leadless pacemaker was successfully 
implanted in 504 of the 526 patients in the total cohort 
(95.8%). The intention-to-treat primary efficacy endpoint 
was met in 270 of the 300 patients in the primary cohort  
(90.0%, 95% confidence interval 86.0–93.2, P = 0.007), and 
the primary safety endpoint was met in 280 of the 300 
patients (93.3%, 95%CI 89.9–95.9, P < 0.001). At 6 months, 
device-related serious adverse events were observed in 
6.7% of the patients; events included device dislodgement 
with percutaneous retrieval (in 1.7%), cardiac perforation (in 
1.3%), and pacing-threshold elevation requiring percutaneous 
retrieval and device replacement (in 1.3%).

N Engl J Med 2015; 373: 1125
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Percutaneous implantation of an entirely intracardiac leadless pacemaker

Multiple myeloma cells uniformly over-express CD38. Lokhorst 
and co-authors studied daratumumab, a CD38-targeting, 
human IgG1κ monoclonal antibody, in a phase 1–2 trial 
involving patients with relapsed myeloma or relapsed myeloma  
that was refractory to two or more prior lines of therapy. In 
part 1, the dose-escalation phase, the authors administered 
daratumumab at doses of 0.005 to 24 mg/kg body weight. In 
part 2, the dose-expansion phase, 30 patients received 8 mg/
kg daratumumab and 42 received 16 mg/kg, administered 
once weekly (8 doses), twice monthly (8 doses), and monthly  
for up to 24 months. Endpoints included safety, efficacy, and  
pharmacokinetics. No maximum tolerated dose was identified  
in part 1. In part 2, the median time since diagnosis was 5.7 
years. Patients had received a median of four prior treat- 
ments; 79% of the patients had disease that was refractory 
to the last therapy received (64% had disease refractory to 
proteasome inhibitors and immunomodulatory drugs and 

64% had disease refractory to bortezomib and lenalidomide), 
and 76% had received autologous stem cell transplants. 
Infusion-related reactions in part 2 were mild (71% of patients 
had an event of any grade, and 1% had an event of grade 3), 
with no dose-dependent adverse events. The most common 
adverse events of grade 3 or 4 (in ≥ 5% of patients) were 
pneumonia and thrombocytopenia. The overall response rate 
was 36% in the cohort that received 16 mg/kg (15 patients 
had a partial response or better, including 2 with a complete 
response and 2 with a very good partial response) and 10%  
in the cohort that received 8 mg/kg (3 had a partial response).  
In the cohort that received 16 mg/kg, the median progression-
free survival was 5.6 months (95% confidence interval 
4.2–8.1), and 65% (95%CI 28–86) of the patients who had a 
response did not have progression at 12 months.

N Engl J Med 2015; 373: 1207
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Targeting CD38 with daratumumab monotherapy in multiple myeloma
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The Food and Drug Administration can set standards that 
reduce the nicotine content of cigarettes. Donny and group 
conducted a double-blind, parallel, randomized clinical trial 
between June 2013 and July 2014 at 10 sites. Eligibility criteria 
included age 18 years or older, smoking of five or more 
cigarettes per day, and no current interest in quitting smoking.  
Participants were randomly assigned to smoke for 6 weeks 
either their usual brand of cigarettes or one of six types of 
investigational cigarettes, provided free. The investigational 
cigarettes had nicotine content ranging from 15.8 mg/g tobacco 
(typical of commercial brands) to 0.4 mg/g. The primary 
outcome was the number of cigarettes smoked per day 
during week 6. A total of 840 participants underwent random- 
ization, and 780 completed the 6 week study. During week 6, 
the average number of cigarettes smoked per day was lower 

for participants randomly assigned to cigarettes containing  
2.4, 1.3, or 0.4 mg of nicotine per gram tobacco (16.5, 16.3, and 14.9  
cigarettes, respectively) than for participants randomly 
assigned to their usual brand or to cigarettes containing 
15.8 mg/g (22.2 and 21.3 cigarettes, respectively, P < 0.001). 
Participants assigned to cigarettes with 5.2 mg/g smoked an  
average of 20.8 cigarettes per day, which did not differ sign- 
ificantly from the average number among those who smoked 
control cigarettes. Cigarettes with lower nicotine content, as com- 
pared with control cigarettes, reduced exposure to and depend- 
ence on nicotine, as well as craving during abstinence from smoking, 
without significantly increasing the expired carbon monoxide level 
or total puff volume, suggesting minimal compensation. 

N Engl J Med 2015; 373: 1340
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Randomized trial of reduced-nicotine standards for cigarettes

Macrophage phagocytosis of tumor cells mediated by 
CD47-specific blocking antibodies has been proposed to be 
the major effector mechanism in xenograft models. Using 
syngeneic immunocompetent mouse tumor models, Liu 
et al. reveal that the therapeutic effects of CD47 blockade 
depend on dendritic cell but not macrophage cross-priming 
of T cell responses. The therapeutic effects of anti-CD47 
antibody therapy were abrogated in T cell-deficient mice. In 
addition, the anti-tumor effects of CD47 blockade required 
expression of the cytosolic DNA sensor STING, but neither 

MyD88 nor TRIF, in CD11c+ cells, suggesting that cytosolic 
sensing of DNA from tumor cells is enhanced by anti-
CD47 treatment, further bridging the innate and adaptive 
responses. Notably, the timing of administration of standard 
chemotherapy markedly impacted the induction of anti-
tumor T cell responses by CD47 blockade. Together, our 
findings indicate that CD47 blockade drives T cell-mediated 
elimination of immunogenic tumors. 

Nature Med 2015; 21: 1209
Eitan Israeli

Capsule

CD47 blockade triggers T cell-mediated destruction of immunogenic tumors
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The elucidation of factors that activate the regeneration of the 
adult mammalian heart is of major scientific and therapeutic 
importance. Wei and co-workers found that epicardial cells 
contain a potent cardiogenic activity identified as follistatin-
like 1 (Fstl1). Epicardial Fstl1 declines following myocardial 
infarction and is replaced by myocardial expression. 
Myocardial Fstl1 does not promote regeneration, either 
basally or upon transgenic over-expression. Application of 
the human Fstl1 protein (FSTL1) via an epicardial patch stim- 

ulates cell cycle entry and division of pre-existing cardio- 
myocytes, improving cardiac function and survival in mouse 
and swine models of myocardial infarction. The data suggest 
that the loss of epicardial FSTL1 is a maladaptive response 
to injury, and that its restoration would be an effective way  
to reverse myocardial death and remodeling following myocar- 
dial infarction in humans.

Nature 2015; 525: 479
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An Ehrlichia muris-like (EML) pathogen was detected in four 
patients in Minnesota and Wisconsin in 2009. Johnson et al. 
characterized additional cases clinically and epidemiologically. 
During 2004–2013, blood samples from 75,077 patients 
from all 50 states in the USA were tested by polymerase 
chain reaction from the groEL gene for Ehrlichia spp. and 
Anaplasma phagocytophilum. During 2007–2013, samples 
from 69 patients (0.1%) were positive for the EML pathogen; 
patients were from five states: Indiana (1), Michigan (1), 
Minnesota (33), North Dakota (3), and Wisconsin (31). Most 

patients (64%) were male; median age was 63 years (range 
15–94), and all 69 patients reported likely tick exposure in 
Minnesota or Wisconsin. Fever, malaise, thrombocytopenia 
and lymphopenia were the most common symptoms. Six- 
teen patients (23%) were hospitalized (median 4 days); all 
recovered, and 96% received doxycycline. Infection with the 
EML pathogen should be considered for persons reporting tick 
exposure in Minnesota or Wisconsin.

http://wwwnc.cdc.gov/eid/article/21/10/15-0143_article
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“All great things are simple, and many can be expressed in single words: freedom, justice, 
honor, duty, mercy, hope”
Sir Winston Churchill (1874-1965), British statesman who served as Prime Minister  from 1940 to 1945 and again from 1951 to 1955. 

Widely regarded as one of the greatest wartime leaders of the 20th century, Churchill was also an officer in the British Army, a 
historian, a writer (he won the Nobel Prize in Literature) and an artist 
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or do not sufficiently control for potential confounding factors 
[7]. Our results are both statistically significant and tackle the 
issue of confounding factors and therefore add to our knowl-
edge regarding the effect pf PM10 concentrations on hospital 
admissions due to respiratory illnesses. 
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We chose to investigate certain risk factors and not oth-
ers. One glaring omission is that of the diagnoses of dementia 
and/or delirium. However, data on the diagnoses of patients 
were obtained from medical records, and both dementia and 
delirium are grossly under-reported in patient records [22,23]. 
We preferred to exclude these important risk factors from our 
study rather than risk producing misleading results regarding 
them. Several other factors, such as independence or housing 
situation, are part of the structured medical form in certain 
wards but not in others, which may result in observation bias.

Generalizability

Our study offers observational data on the use of physical 
restraints in a particular setting – an acute care hospital. Since 
our study included only one center, more research is required 
before findings can be generalized to other acute care centers.

In Israel, physical restraint is legally regulated by the afore-
mentioned Ministry of Health directive [16]. Bed-rails are not 
considered physical restraints by this directive, nor treated 
as such by medical staffs. These features differ from other  
countries. 
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Motivation facilitates recovery after neuronal damage, but its 
mechanism is elusive. It is generally thought that the nucleus 
accumbens (NAc) regulates motivation-driven effort but is not 
involved in the direct control of movement. Using causality 
analysis, Sawada et al. identified the flow of activity from the 
NAc to the sensorimotor cortex (SMC) during the recovery of 
dexterous finger movements after spinal cord injury at the 
cervical level in macaque monkeys. Furthermore, reversible 
pharmacological inactivation of the NAc during the early 

recovery period diminished high frequency oscillatory activity 
in the SMC, which was accompanied by a transient deficit 
of amelioration in finger dexterity obtained by rehabilitation. 
These results demonstrate that during recovery after spinal 
damage, the NAc up-regulates the high frequency activity 
of the SMC and is directly involved in the control of finger 
movements. 

Science 2015; 350: 98
Eitan Israeli

Capsule

Function of the nucleus accumbens in motor control during recovery after spinal cord injury



Original Articles

 641

IMAJ • VOL 17 • october 2015

6.	 Elisha N, Paret G, Rubinsthein M, Salem I. Enteroviral myocarditis requiring 
extracorporeal membranous oxygenation in a 2 week old girl. IMAJ 2013; 
15 (6): 319-20.

7.	 Sasson L, Cohen I, Tamir A, Sternfeld AR, Berlowitz Y, Lenczner O, Houri S. 
Extracorporeal membrane oxygenation in pediatric patients: our experience 
in the last ten years. IMAJ 2013; 15 (1): 13-16.

8.	 Amabile N, Fraisse A, Bouvenot J, Chetaille P, Ovaert C. Outcome of acute 
fulminant myocarditis in children. Heart 2006; 92 (9): 1269-73.

2.	 Pediatric Advanced Life Support. American Cardiac Association, 2011. 
3.	 Posner JC, Osterhoudy KC, Mollen CJ, Jacobstein CR, Nicolson SC, Gaynor 

JW. Extracorporeal membrane oxygenation as a resuscitative measure in the 
pediatric emergency department. Pediatr Emerg Care 2000; 16: 413-15

4.	 Leung J, Finckh AS, Jansz P, Pye R, Nicholls M, Wilson SH. Extracorporeal 
membrane oxygenation as a resuscitation measure in the emergency 
department. Emerg Med Australas 2010; 22 (1): 85-7. 

5.	 Bellezzo JM, Shinar Z, Davis DP, et al. Emergency physician-initiated 
extracorporeal cardiopulmonary resuscitation. Resuscitation 2012; 83 (8): 966-70.

The amyloid fibril deposits that cause systemic amyloidosis 
always contain the non-fibrillar normal plasma protein, serum  
amyloid P component (SAP). The drug (R)-1-[6-[(R)-2-carboxy-
pyrrolidin-1-yl]-6-oxo-hexanoyl]pyrrolidine-2-carboxylic  
acid (CPHPC) efficiently depletes SAP from the plasma but  
leaves some SAP in amyloid deposits that can be specifically 
targeted by therapeutic IgG anti-SAP antibodies. In murine  
amyloid A type amyloidosis, the binding of these antibodies 
to the residual SAP in amyloid deposits activates complement  
and triggers the rapid clearance of amyloid by macrophage-
derived multinucleated giant cells. Richards et al. conducted 
an open-label, single-dose-escalation, phase 1 trial involving 
15 patients with systemic amyloidosis. After first using 
CPHPC to deplete circulating SAP, the authors infused 
a fully humanized monoclonal IgG1 anti-SAP antibody. 
Patients with clinical evidence of cardiac involvement were  

not included for safety reasons. Organ function, inflam- 
matory markers, and amyloid load were monitored. 
There were no serious adverse events. Infusion reactions 
occurred in some of the initial recipients of larger doses of  
antibody; reactions were reduced by slowing the infusion 
rate for later patients. At 6 weeks, patients who had received 
a sufficient dose of antibody in relation to their amyloid 
load had decreased liver stiffness, as measured by transient 
elastography. These patients also had improvements in 
liver function in association with a substantial reduction in 
hepatic amyloid load, as shown by SAP scintigraphy and 
measurement of extracellular volume by magnetic resonance 
imaging. A reduction in kidney amyloid load and shrinkage of 
an amyloid-laden lymph node were also observed.

 N Engl J Med 2015; 373: 1106
Eitan Israeli
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During a heart attack, heart muscle is deprived of oxygen and  
nutrients and dies as a result. Because heart muscle cells, 
or cardiomyocytes, have a limited capacity to divide, this 
damage is often permanent. Wei and colleagues describe an 
intervention that may help minimize the damage. Working 
with mice, they applied a collagen patch containing a protein 
called follistatin-like 1 to the heart immediately after a heart 
attack. Four weeks later, they saw signs of cardiomyocyte 

division, new blood vessel growth, and reduced scarring, 
which are consistent with heart muscle regeneration. 
Mysteriously, follistatin-like 1 has this beneficial activity 
only when it is synthesized by cells in the epicardium (a 
membrane layer surrounding the heart); myocardial-derived 
follistatin-like 1 was inactive. 

Nature 2015; 525: 479
 Eitan Israeli
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Patching up the injured heart

Pneumonia can cause lung cell death, yet the mechanisms 
by which infection reduces cell viability are unclear. Zou et al.  
found that a poorly described protein, Morf4l1, triggers cell 
death in mice with pneumonia. The half-life of Morf4l1 – 
normally a short-lived protein – was increased in the context of 

pneumonia. The anticoagulant drug argatroban blocked half-
life extension as well as the injurious actions of Morf4l1, thus 
prolonging the survival of mice with experimental pneumonia.

Sci Transl Med 2015; 7: 311ra171
Eitan Israeli
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satisfactory condition. Echocardiography 
showed good left ventricular function and 
normal prosthetic valve function.

COMMENT

We describe a rare case of Propionibac- 
terium granulosum infective endocarditis 
in a native mitral valve with severe MAC. 
Although the available data preclude defin- 
itive conclusions, we suspect a possible 
causative effect between the endocarditis 
and the acute coronary event via coronary 
emboli from the vegetation. Nevertheless, 
this remains a hypothesis since no definite 
proof for active infection disease at the time 
of the coronary event was evident. 

Propionibacterium spp. is a member of 
the normal microbial flora of the skin. In 
rare cases it may cause serious infections, 
usually involving a medical device. In a 
review of the literature published dur-
ing the period January 1998 to December 
2005, Clayton et al. [1] identified 33 cases 
of Propionibacterium infective endocarditis. 
Most were due to Propionibacterium acne  
and only 3 to Propionibacterium granu- 
losum. The reported incidence of Prop- 
ionibacterium infective endocarditis was 
0.3–1.4 cases per year [1] However, the true 
incidence is not known because many cases 
are characterized by an indolent clinical 
course and a minimal increase in inflamma-
tory markers, often leading to misdiagnosis. 
Furthermore, up to 7–14 days are needed 

to isolate this slow-growing pathogen, and 
positive results of blood cultures are often 
attributed to external contamination.

About 42% of cases of Propiniobac-
terium infective endocarditis occur in 
native valves and 48% in prosthetic valves; 
intracardiac material such as pacing wires 
is involved in 9% [1]. Among patients with 
native valve infection, the mitral valve is 
most commonly affected. Intracardiac 
abscess has been reported in 29% of native 
valve infections and in 53% of prosthetic 
valve infections [1-3].

We present the fourth reported case  
of infective endocarditis caused by Prop- 
iniobacterium granulosum. The infection 
involved a severely calcified posterior leaflet 
of the native mitral valve and was compli-
cated by an intracardiac abscess. MAC is a 
common finding in the elderly population 
and may predispose patients to infection due 
to turbulent flow and endothelial trauma. 
Nevertheless, its association with infective 
endocarditis has been described only rarely 
in the literature [4,5].

Propionibacterium spp. infections tend 
to occur in patients who have underlying 
medical conditions or prosthetic cardiac 
devices. Although the incidence is cur-
rently low, it may be expected to increase 
given the increasing longevity of the general 
population and the growing use of pros-
thetic cardiac devices. The case presented 
here should alert clinicians to the possibil-
ity of Propionibacterium granulosum as 

the culprit pathogen in cases of infective 
endocarditis. We recommend a high index 
of suspicion in cases of mobile masses 
(particularly when newly identified) even 
if calcified as a mobile part of calcified valve 
or annulus. In these cases a thorough anam-
nesis of invasive procedures is advised. In 
addition, if blood cultures are ordered, the 
physician should consider the possibility 
of an agent, as in our patient. This requires 
that the samples undergo a prolonged cul-
ture period (more than 7 days) before the 
diagnosis of bacteremia is rejected.
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Methicillin-resistant Staphylococcus aureus (MRSA) is a 
worldwide threat to human health, because it is resistant to a 
large class of β-lactams (penicillins) and to second-generation 
penicillins, including methicillin. However, Gonzales et al. report 
that combining different classes and generations of these  
drugs could be effective in fighting MRSA. A 1:1:1 mix of three 
compounds – a β-lactam, a carbapenem, and a β-lactamase 
inhibitor – synergistically targeted bacterial cell wall synthesis 

and was bactericidal against 73 different clinical isolates of 
MRSA. The drug combination prevented MRSA from acquiring 
resistance to the mix and cleared infection in a mouse model 
of lethal MRSA. The finding opens the prospect of using 
already clinically approved drugs to treat multidrug-resistant 
infections. 

Nat Chem Biol 2015; 10.1038/nchembio.1911 
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Isaac Bashevis Singer (1902-1991), Polish-born Jewish author in Yiddish, awarded the Nobel Prize in Literature  
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system, with subsequent normalization of 
the creatinine levels. Salvage chemotherapy 
was initiated using the CODOX-M/IVAC 
protocol. Unfortunately, the clinical course 
was complicated by neutropenic fever and 
the patient died due to severe sepsis.

COMMENT

In an ascending degree of specificity for 
diagnosing UGT involvement by lym-
phoma, the initial routine urinalysis can 
often detect proteinuria, pyuria and hema-

turia. Urine cytology may identify abnor-
mal lymphocytes and suggest the diagnosis 
of lymphoma, especially when performed 
on concentrated urine sediment [2]. Fur- 
thermore, such abnormal lymphocytes 
can be immunophenotyped by using flow 
cytometry on the urine sample [3,4]. The 
acidic properties of the urine might poten-
tially blur the morphologic and immu-
nophenotyping properties of lymphoid 
malignant cells, but this technical obstacle 
can be overcome if the sample is processed 
quickly. In certain types of lymphoma, a 

definite diagnosis is supported by identify-
ing specific chromosomal translocations, 
such as t8;14 in Burkitt’s lymphoma and 
t11;14 in Mantle cell lymphoma [5]. 

We believe this to be the first report 
of a FISH analysis performed on a urine 
sample for the diagnosis of Burkitt’s lym-
phoma. This case suggests that a meticu-
lous analysis of the urine, which includes 
morphology, flow cytometry and FISH for 
specific translocation, may spare a patient 
with suspected kidney involvement by 
lymphoma from undergoing an invasive 
procedure, especially in the setting of sus-
pected relapse. 
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[B] Urine in situ hybridization. The hybridization pattern of the normal nuclei consists 
of two red (cMYC) and two green (IgH) signals (2R/2Gconformation). The hybridization 
pattern of the nuclei with translocation t(8;14) consists of one red (cMYC), one green (IgH) 
and two fusion yellow [cMYC-IgH Variable on der (8) and IgH Constant – cMYC on der (14)] signals 
(2Y/1R/1G) (upper panel). More than two fusion signals can be explained by duplication of 
der(8) or der(14) (lower panel)

Figure 1. [A] Urine cytospin sediment sample containing medium-sized lymphoid cells 
with basophilic cytoplasm, cytoplasmic vacuoles, round nuclei, clumped chromatin and 
visible nucleoli

BA

Receptors of the Notch family direct the differentiation of 
helper T cell subsets, but their influence on regulatory T cell 
(Treg cell) responses is obscure. Charbonnier et al. found that 
lineage-specific deletion of components of the Notch pathway 
enhanced Treg cell–mediated suppression of type 1 helper T cell 
(TH1 cell) responses and protected against their TH1 skewing 
and apoptosis. In contrast, expression in Treg cells of a gain-of-
function transgene encoding the Notch1 intracellular domain 
resulted in lymphoproliferation, exacerbated TH1 responses and  

autoimmunity. Cell-intrinsic canonical Notch signaling impaired 
Treg cell fitness and promoted the acquisition by Treg cells of 
a TH1 cell-like phenotype, whereas non-canonical Notch sign- 
aling dependent on the adaptor Rictor activated the kinase 
AKT-transcription factor Foxo1 axis and impaired the epigenetic 
stability of Foxp3. These findings establish a critical role for 
Notch signaling in controlling peripheral Treg cell function. 

Nature Immunol 2015; 16: 1162
Eitan Israeli
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were reported with a concomitant diag-
nosis of SLE and sarcoidosis; only one was 
male. Ten patients were initially diagnosed 
with SLE and subsequently with sarcoid-
osis, 5 patients were diagnosed with both 
conditions simultaneously, while 4 were 
first diagnosed with sarcoidosis and subse-
quently developed SLE. The development 
of the second condition was reported to 
be associated with a reduction in the dos-
age of systemic steroids in 9 of 14 patients. 
This was not the case in our two patients. 

In addition to the presence of pulmo-
nary GI and excluding other etiologies, 
the diagnosis of sarcoidosis requires the 
demonstration that more than one organ 
is involved, which we did not identify in 
our two patients. Both of them had normal 
liver function, calcium levels, normal glob-
ulin and no hematological disturbance. The 
lack of other organ involvement in both 
cases could be explained by the chronic 
treatment with low dose systemic steroids.

The radiological findings in sarcoid-
osis may exhibit considerable diversity, 
the more characteristic findings being 
symmetric hilar and mediastinal lymph 
adenopathy; this was not present in our 
two patients. Among the reported patients 

with pulmonary GI associated with SLE, 
five had bilateral hilar adenopathy and 
two had mediastinal lymphadenopathy. 

Acute lupus pneumonitis and acute 
alveolar hemorrhage are recognized but 
rare complications of SLE [2]. A recent 
case report suggested a new and separate 
entity of SLE-associated acute granulo-
matous pneumonitis [3]. The chest CT 
scan of their patient showed very similar 
findings to that of our first patient [Figure 
1A]. Similarly, the patient did not have 
extrapulmonary involvement and the 
pathological report was not characteristic 
of the well-defined granuloma associated 
with sarcoidosis [3]. 

It remains debatable whether to con-
sider the occurrence of GI in SLE as two 
separate clinical entities, an overlap syn-
drome, or an unrecognized feature of SLE. 
Based on the clinical course of our patients 
and the data of the reported cases, GI in 
SLE responds well to systemic steroids and 
is associated with a benign course. 

In conclusion, we present two patients 
with SLE, who while on treatment with 
low dose systemic steroid presented with 
systemic complaints and radiological and 
pathological findings of GI. Although the 

histopathological features of the GI were 
consistent with sarcoidosis, our patients 
did not have classic features of sarcoidosis 
characterized by multisystem involve-
ment. The combination of pulmonary GI 
with SLE should perhaps be considered yet 
another overlap syndrome, which appears 
to occur in up to 1% of SLE patients. 
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A candidate tetravalent dengue vaccine is being assessed 
in three clinical trials involving more than 35,000 children 
between the ages of 2 and 16 years in Asian Pacific and 
Latin American countries. Hadinegoro et al. report the results 
of long-term follow-up interim analyses and integrated 
efficacy analyses. The authors are assessing the incidence 
of hospitalization for virologically confirmed dengue as a 
surrogate safety endpoint during follow-up in years 3–6 of 
two phase 3 trials, CYD14 and CYD15, and a phase 2b trial, 
CYD23/57. They estimated vaccine efficacy using pooled data 
from the first 25 months of CYD14 and CYD15. Follow-up 
data were available for 10,165 of 10,275 participants (99%) 
in CYD14 and 19,898 of 20,869 participants (95%) in CYD15. 
Data were available for 3203 of the 4002 participants (80%) 
in the CYD23 trial included in CYD57. During year 3 in the 
CYD14, CYD15, and CYD57 trials combined, hospitalization 
for virologically confirmed dengue occurred in 65 of 22,177  

participants in the vaccine group and 39 of 11,089 participants 
in the control group. Pooled relative risks of hospitalization for 
dengue were 0.84 among all participants, 1.58 among those  
< 9 years old, and 0.50 among those ≥ 9 years. During year 3,  
hospitalization for severe dengue, as defined by the indepen- 
dent data monitoring committee criteria, occurred in 18 of 
22,177 participants in the vaccine group and 6 of 11,089 partic- 
ipants in the control group. Pooled rates of efficacy for symptom- 
atic dengue during the first 25 months were 60.3% for all 
participants, 65.6% for those ≥ 9 years, and 44.6% for those 
< 9 years old. Although the unexplained higher incidence of 
hospitalization for dengue in year 3 among children < 9 years 
of age needs to be carefully monitored during long-term 
follow-up, the risk among children 2–16 years old was lower 
in the vaccine group than in the control group. 

N Engl J Med 2015; 373: 1195
Eitan Israeli
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kappa-chains in the latter, culminating in 
the diagnosis of multiple myeloma. He was 
prescribed a regimen of corticosteroids and 
proteasome inhibitor with the option for 
bone marrow transplant if it failed.

Conclusions

The importance of this case report with 
its unique diagnosis is to emphasize the 
importance of being alert to subtle find-
ings and working with a multidisciplinary 
approach. Attention to the differential 
diagnosis of diastolic dysfunction and 
subtle “non-specific” changes on ECG is 
crucial. This patient did not have any of the 

presenting symptoms of multiple myeloma, 
general amyloidosis or cardiac amyloidosis, 
and this early diagnosis may have saved his 
life or at least prolong it.
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To investigate the transmission of novel infectious agents 
by blood transfusion, Kappor et al. studied changes in the 
virome composition of blood transfusion recipients pre- and  
post-transfusion. Using this approach, they detected and 
genetically characterized a novel human virus, human hepe- 
givirus 1 (HHpgV-1), that shares features with hepatitis C virus
(HCV) and human pegivirus (HPgV; formerly called GB virus C 
or hepatitis G virus). HCV and HPgV belong to the genera  
Hepacivirus and Pegivirus of the family Flaviviridae. HHpgV-1
was found in serum samples from two blood transfusion 
recipients and two hemophilia patients who had received 
plasma-derived clotting factor concentrates. In the former, the  
virus was detected only in the post-transfusion samples, 
indicating blood-borne transmission. Both hemophiliacs were 

persistently viremic over periods of at least 201 and 1981 days.
Phylogenetic analysis of non-structural genes (NS3 and NS5B)
showed that HHpgV-1 forms a branch within the pegivirus clade
distinct from HPgV and homologs infecting other mammalian 
species. In common with some pegivirus variants infecting 
rodents and bats, the HHpgV-1 genome encodes a short, highly
basic protein upstream of E1, potentially possessing a core-
like function in packaging RNA during assembly. Identification 
of this new human virus, HHpgV-1, expands our knowledge of
the range of genome configurations of these viruses and may 
lead to a reevaluation of the original criteria by which the 
genera Hepacivirus and Pegivirus are defined.

mBio 6(5):e01466-15. doi:10.1128/mBio.01466-15
Eitan Israeli
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Tauopathies, including frontotemporal dementia (FTD) and 
Alzheimer’s disease (AD), are neurodegenerative diseases 
in which tau fibrils accumulate. Recent evidence supports 
soluble tau species as the major toxic species. How soluble 
tau accumulates and causes neurodegeneration remains 
unclear. Min and co-researchers identify tau acetylation at 
Lys174 (K174) as an early change in AD brains and a critical
determinant in tau homeostasis and toxicity in mice. The 
acetyl-mimicking mutant K174Q slows tau turnover and
induces cognitive deficits in vivo. Acetyltransferase p300-
induced tau acetylation is inhibited by salsalate and salicy- 

late, which enhance tau turnover and reduce tau levels. In 
the PS19 transgenic mouse model of FTD, administration of
salsalate after disease onset inhibited p300 activity, lowered
levels of total tau and tau acetylated at K174, rescued tau- 
induced memory deficits and prevented hippocampal atrophy.  
The tau-lowering and protective effects of salsalate were 
diminished in neurons expressing K174Q tau. Targeting tau
acetylation could be a new therapeutic strategy against 
human tauopathies. 

Nature Med 2015; 21: 1154
Eitan Israeli
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tomatic stenosis, dyslipidemia, and hyper-
tension. Hyperperfusion was demonstrated 
quickly and clearly on CTP as opposed to 
TCD, and the rapid diagnosis allowed the 
proper treatment to be administered in a 
timely manner. This case report demon-
strates the usefulness of CT perfusion for 
rapid diagnosis of CHS following carotid 
revascularization and urges the inclusion 
of perfusion modalities such as CTP or MR 
perfusion in the clinical workup of patients 
with symptoms indicative of CHS.
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Noury et al. re-analyzed SmithKline Beecham’s Study 329 
(published by Keller and colleagues in 2001), the primary 
objective of which was to compare the efficacy and safety of 
paroxetine and imipramine with placebo in the treatment of 
adolescents with unipolar major depression. The re-analysis 
under the restoring invisible and abandoned trials (RIAT) 
initiative was performed to determine whether access to and 
re-analysis of a full dataset from a randomized controlled trial 
would have clinically relevant implications for evidence-based 
medicine. The study, a double-blind randomized placebo-
controlled trial, was conducted in 12 North American academic 
psychiatry centers from 20 April 1994 to 15 February 1998. The 
participants were 275 adolescents with major depression of 
at least 8 weeks duration. Exclusion criteria included a range 
of comorbid psychiatric and medical disorders and suicidality. 
Participants were randomized to 8 weeks double-blind  
treatment with paroxetine (20–40 mg), imipramine (200–300 
mg), or placebo. The efficacy of paroxetine and imipramine was 
not statistically or clinically significantly different from placebo 

for any pre-specified primary or secondary efficacy outcome.  
HAM-D scores decreased by 10.7 (least squares mean) (95% 
confidence interval 9.1–12.3), 9.0 (7.4–10.5) and 9.1 (7.5–10.7) 
points, respectively, for the paroxetine, imipramine and 
placebo groups (P = 0.20). There were clinically significant 
increases in harms, including suicidal ideation and behavior 
and other serious adverse events in the paroxetine group and 
cardiovascular problems in the imipramine group. The authors 
concluded that neither paroxetine nor high dose imipramine 
showed efficacy for major depression in adolescents, and 
there was an increase in harms with both drugs. Access 
to primary data from trials has important implications for 
both clinical practice and research, including that published 
conclusions about efficacy and safety should not be read 
as authoritative. The re-analysis of Study 329 illustrates the 
necessity to make primary trial data and protocols available 
to increase the rigor of the evidence base. 

BMJ 2015; 351: h4320
Eitan Israeli

Capsule

Restoring Study 329: efficacy and harms of paroxetine and imipramine in treatment of major 
depression in adolescence

Viral infections typically begin with a small number of viral parti- 
cles gaining access to the host at a specific tissue site. But how 
do viruses that cause systemic infections, such as HIV, spread 
more widely? Sewald et al. visualized how the retroviruses murine 
leukemia virus (MLV) and HIV spread within lymph nodes in mice. 
Specific macrophages that line the lymph-draining sinuses in lymph  

nodes first captured the virus using the carbohydrate-binding 
protein CD169. These macrophages subsequently transferred virus  
to the B1 subclass of B lymphocytes, which migrated further 
into the lymph node, disseminating the virus more widely.

Science 2015; 350: 563
Eitan Israeli
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A close up view of retrovirus spreading

“It’s good to have money and the things that money can buy, but it’s good, too, to check up 
once in a while and make sure that you haven’t lost the things that money can’t buy”

George H. Lorimer (1867-1937), American journalist and author 




