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Dydrogesterone binds the progesterone receptor 50% more 
strongly than progesterone [10]. Dydrogesterone is more biolog-
ically available, and its metabolites are progestogenically active 
[10] (progesterone is degraded and inactivated in the liver). In
order to assess dydrogesterone further, Carp [11] conducted a 
meta-analysis of three trials of dydrogesterone. The meta-anal-
ysis comprised 509 patients and showed that dydrogesterone 
was associated with a statistically significant less chance of a 
subsequent miscarriage (combined OR 0.29, CI 0.13–0.65).  

Therefore, in the light of the above results, micronized pro-
gesterone should not be used as there is no evidence of effect. 
The current trend of using micronized progesterone for recur-
rent miscarriage on an empiric basis should cease. Additionally, 
there is no evidence of effect of intramuscular injections of pro-
gesterone in oil, since no trials of intramuscular progesterone 
have been conducted since Goldzieher’s [3] trial of 18 patients 
in 1964. At present the only progestogen with evidence of effect 
is dydrogesterone, based on a double-blind randomized and 
quasi-randomized trial and meta-analysis.  
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Recent clinical success of cancer immunotherapy has intensi- 
fied interest in how tumors normally evade the immune 
response. Whether and how oncogenes contribute to this 
process are not well understood. In a study of mice, Casey et 
al. found that the MYC oncogene, which is aberrantly activated 
in many human cancers, up-regulates the expression of genes 
encoding proteins that dampen the antitumor response. 
These include two proteins that are often overexpressed on 

tumor cells and that serve as immune checkpoints. One of 
them (PDL1) sends to the immune system a “don't find me”
signal, and the other (CD47) sends a “don't eat me” signal.
Thus, therapies aimed at suppressing MYC may help promote 
an immune response against tumors. 

Science 2016; 352: 227
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Oncogene control of antitumor immunity

Cytolytic proteins and peptide toxins are classical virulence 
factors of several bacterial pathogens which disrupt epithelial 
barrier function, damage cells and activate or modulate host 
immune responses. Such toxins have not been identified 
previously in human pathogenic fungi. Moyes and co-authors 
identify the first, to our knowledge, fungal cytolytic peptide 
toxin in the opportunistic pathogen Candida albicans. This 
secreted toxin directly damages epithelial membranes, triggers 
a danger response signaling pathway and activates epithelial 
immunity. Membrane permeabilization is enhanced by a pos- 

itive charge at the carboxy terminus of the peptide, which 
triggers an inward current concomitant with calcium influx. C. 
albicans strains lacking this toxin do not activate or damage 
epithelial cells and are avirulent in animal models of mucosal 
infection. The authors propose the name ‘Candidalysin’ for this 
cytolytic peptide toxin, a newly identified, critical molecular 
determinant of epithelial damage and host recognition of the 
clinically important fungus, C. albicans. 

Nature 2016; 532: 64
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candidalysin is a fungal peptide toxin critical for mucosal infection
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Inflammation is a common feature of Parkinson disease and  
other neurodegenerative disorders. Hypochlorous acid 
(HOCl) is a reactive oxygen species formed by neutrophils 
and other myeloperoxidase-containing cells during inflam- 
mation. HOCl chlorinates the amine and catechol moieties 
of dopamine to produce chlorinated derivatives collectively 
termed chlorodopamine. Jeitalner et al. report that chloro-
dopamine is toxic to dopaminergic neurons both in vivo 
and in vitro. Intrastriatal administration of 90 nmol chloro- 
dopamine resulted in loss of dopaminergic neurons from 
the substantia nigra and decreased ambulation – results 
that were comparable to those produced by the same dose 
of the parkinsonian poison, 1-methyl-4-phenylpyridinium 
(MPP+). Chlorodopamine was also more toxic to differentiated 
SH SY5Y cells than HOCl. The basis of this selective toxicity 
is likely mediated by chlorodopamine uptake through the 
dopamine transporter, since expression of this transporter in 

COS-7 cells conferred sensitivity to chlorodopamine toxicity. 
Pharmacological blockade of the dopamine transporter 
also mitigated the deleterious effects of chlorodopamine 
in vivo. The cellular actions of chlorodopamine included 
inactivation of the α-ketoglutarate dehydrogenase complex, 
as well as inhibition of mitochondrial respiration. The latter 
effect is consistent with inhibition of cytochrome c oxidase. 
Illumination at 670 nm, which stimulates cytochrome 
c oxidase, reversed the effects of chlorodopamine. The 
observed changes in mitochondrial biochemistry were also 
accompanied by the swelling of these organelles. Overall, 
these findings suggest that chlorination of dopamine by HOCl 
generates toxins that selectively kill dopaminergic neurons in 
the substantia nigra in a manner comparable to MPP+.

Toxicol Sci 2016; Mar 29. pii: kfw052. [Epub ahead of print]
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linking inflammation and Parkinson disease: hypochlorous acid generates parkinsonian poisons

The recent success of immunotherapy has energized the clinical 
oncology field, yet for many cancer types, cytotoxic drugs re- 
main the only treatment option. One such drug, doxorubicin 
(Dox), is very effective but also very toxic to healthy tissues 
when administered at the doses needed to kill tumor cells. To 
target delivery of the drug, Xu et al. developed a “nanoparticle 
generator” (iNPG) containing a polymeric form of Dox. The 

design features of iNPG ensure that it selectively accumulates 
at the tumor and that release of Dox is slow and sustained, 
resulting in high drug concentrations within the tumor. In 
mouse models of breast cancer, iNPG induced regression of 
lung metastases and was less toxic than other forms of Dox. 

Nat Biotechnol 2016; 10.1038/nbt.3506 
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a repackaged cancer drug finds its way

“a pessimist sees the difficulty in every opportunity; an optimist sees the opportunity  
in every difficulty”

Winston Churchill (1874–1965), British statesman and Prime Minister during World War II. He was also an  
historian, artist and writer, and a Nobel Prize Laureate for Literature
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Stiff old arteries contribute to cardiovascular disease in the 
elderly, which is a leading cause of death. De Picciotto et al. 
report that age-related deterioration in the flexibility of the 
carotid artery in mice could be reversed when animals received 
dietary supplementation of nicotinamide mononucleotide 
(NMN). NMN is an intermediate in the synthesis of NAD+ (the 
reduced form of nicontinamide adenine dinucleotide), which 
improved metabolic function and stress responses in older 

animals. Treatment of mice with NMN for 8 weeks improved 
measures of elasticity in large arteries. NMN may act, at least 
in part, by activating sirtuin 1, an NAD+-dependent protein 
deacetylase. Dietary supplementation of NMN may thus 
provide a therapeutic strategy to reverse arterial dysfunction 
in the elderly. 

Aging Cell 2016; 10.1111/acel.12461
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reversing vascular deterioration in aged mice

Tumors harbor multiple cell types that are thought to play a role 
in the development of resistance to drug treatments. Tirosh et 
al. used single-cell sequencing to investigate the distribution 
of these differing genetic profiles within melanomas. Many 
cells harbored heterogeneous genetic programs that reflected 
two different states of genetic expression, one of which was 

linked to resistance development. Following drug treatment, 
the resistance-linked expression state was found at a much 
higher level. Furthermore, the environment of the melanoma 
cells affected their gene expression programs. 

Science 2016; 352: 189
Eitan Israeli
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single-cell expression profiles of melanoma

Tumors constantly communicate with their surrounding tissue 
and the immune system. One way tumors likely do this is by 
secreting extracellular vesicles (tEVs), which can carry bits of 
the tumor to distant sites in the body. Pucci et al. tracked 
tEVs in tumor-bearing mice and people and studied how they 
affect cancer progression. They found that tEVs disseminate 
through lymph to nearby lymph nodes, where a specialized 

population of macrophages largely block any further travel. 
This barrier breaks down, however, as cancer progresses 
and also in the face of certain therapies. The tEVs can then 
penetrate lymph nodes, where they interact with B cells that 
promote further tumor growth.

Science 2016; 352: 242 
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macrophages block tumors' spread
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for the treatment of the same entity, assessment of randomiza-
tion was lacking.

The mean length of hospital stay for the study population 
was less than 1 day. This further shows that arthroscopic lysis 
and lavage is a simple, effective and safe method for treating 
chronic closed lock of the TMJ. The authors recommend that 
when non-surgical therapy fails to ameliorate the signs and 
symptoms of the disorder, arthroscopic lysis and lavage should 
be used.
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A team of researchers at the Federal University of Rio de 
Janeiro tested the effects of chloroquine in different Zika 
virus-infected cell types, observing each culture for 5 days. 
Flow cytometry and immunofluorescence staining revealed 
that chloroquine at 25 and 50 μM reduced the number 
of Zika-infected Vero cells by 65% and 95%, respectively. 
When tested in human brain microvascular endothelial cells 
(hBMEC), which are often used to model the blood-brain 
barrier, chloroquine protected 80% of the cells examined 
from Zika-induced death. Although chloroquine-mediated 
inhibition of viral infection can occur in both early and late 
stages of the viral replication cycle, the team observed that 
adding chloroquine at 30 minutes to 12 hours after infection 

reduced release of Zika virus (9 to 20 times compared with 
untreated cells). The drug did not reduce viral production 
when administered 24 hours after infection. This indicated 
that chloroquine is most effective in the early phase of Zika 
infection, when the virus enters the cell. Dosing remains a 
hurdle, however. The half maximal effective concentration 
of chloroquine that protected 50% of cells from Zika-
induced death was between 9.82 and 14.2 μM, depending 
on the cell type. (Chloroquine is sometimes administered 
in high concentrations – 250 and 500 mg – to pregnant 
women who have lupus or rheumatoid arthritis.)

bioRxiv 2016; doi:10.1101/051268
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Our study did have some limitations, namely, eye discharge 
was sampled only from hospitalized neonates, and conjunctival 
swabs were not tested for Chlamydia. 

In conclusion, switching from erythromycin ointment to 
drops did not increase the rate of neonatal bacterial conjunc-
tivitis.
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Erythromycin prophylaxis reportedly has no effect on chla-
mydial conjunctivitis [2,3]. Hence, on behalf of the Canadian 
Pediatric Society, Moore et al. [2] recommended discontinu-
ing this practice. Screening and treatment of pregnant women 
for Chlamydia in 1993 led to a dramatic decrease of perinatal 
chlamydial infections in the U.S., according to the Centers for 
Disease Control and Prevention 2010 [2-4]. Even though local 
erythromycin prophylaxis is still being used in some units, 
many delivery units in developed countries have stopped 
the routine prophylaxis due to the lack of proven efficacy 
against chlamydial infection, which today is the main caus-
ative agent for neonatal ophthalmia requiring antimicrobial  
treatment.

Our results show that using erythromycin drops from 
a shared bottle does not increase the bacterial NC rate. This 
might be the attributed to the high awareness of nurses regard-
ing cross-infection, meticulous hand washing, and avoiding 
contact between opening of the erythromycin bottle and the 
neonate’s eyes. Haas et al. [5] reported that bacteria grew in 
only 15.6% of swabs, mainly coagulase-negative Staphylococcus, 
Staphylococcus aureus and Klebsiella spp, while ours included 
coagulase-negative Staphylococcus, Escherichia coli, and 
Pseudomonas aeruginosa, though without significant difference 
between periods. 

Astrocytes isolated from individuals with amyotrophic lateral 
sclerosis (ALS) are toxic to motor neurons (MNs) and play 
a non-cell autonomous role in disease pathogenesis. The 
mechanisms underlying the susceptibility of MNs to cell death 
remain unclear. Song and team report that astrocytes derived 
from either mice bearing mutations in genes associated with 
ALS or human subjects with ALS reduce the expression of 
major histocompatibility complex class I (MHCI) molecules on 
MNs; reduced MHCI expression makes these MNs susceptible 
to astrocyte-induced cell death. Increasing MHCI expression 

on MNs increases survival and motor performance in a mouse 
model of ALS and protects MNs against astrocyte toxicity. 
Overexpression of a single MHCI molecule, HLA-F, protects 
human MNs from ALS astrocyte-mediated toxicity, whereas 
knockdown of its receptor, the killer cell immunoglobulin-like 
receptor KIR3DL2, on human astrocytes results in enhanced 
MN death. Thus, in ALS, loss of MHCI expression on MNs 
renders them more vulnerable to astrocyte-mediated toxicity.

Nature Med 2016; 22: 397
Eitan Israeli
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Fighting infections often comes with collateral damage, which 
sometimes can be deadly. For instance, in septic shock, 
the overwhelming release of inflammatory mediators drives 
multi-organ failure. Rialdi and team report a potential new 
therapeutic target for controlling excessive inflammation: 
the DNA unwinding enzyme topoisomerase I (Top1). Upon 
infection, Top1 specifically localizes to the promoters of 

pathogen-induced genes and promotes their transcription 
by helping to recruit RNA polymerase II. Pharmacological 
inhibition of Top1 in a therapeutic setting increased survival 
in several mouse models of severe microbially induced 
inflammation. 

Science 2016; 352: 10.1126/science.aad7993
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The protein α-synuclein (α-syn) accumulates in the brains of 
people with Parkinson's disease (PD), forming fibrils that are a 
hallmark of the disease. Tuttle et al. used sophisticated solid-
state nuclear magnetic resonance techniques to determine 
a high resolution three-dimensional structure of α-syn fibrils 
which they validated by electron microscopy and X-ray fiber 
diffraction. The structure exhibits many of the features that 

stabilize typical amyloid fibrils (like those seen in Alzheimer's 
disease), including a stacked α-sheet structure with a tightly 
packed core, but in this case the strands in each α sheet 
follow a serpentine, Greek key-like pattern. The structure may 
facilitate the development of diagnostic agents for PD. 

Nat Struct Mol Biol 2016; 10.1038/nsmb.3194 
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“Once you hear the details of victory, it is hard to distinguish it from a defeat”
Jean-Paul Sartre (1905-1980), French writer, philosopher, political activist, biographer, and literary critic. He was one of the key 

figures in the philosophy of existentialism and phenomenology, and one of the leading figures in 20th century  
French philosophy and Marxism. His work has also influenced sociology, critical theory, post-colonial  

theory and literary studies, and continues to influence these disciplines
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(12%) had an adverse event (stent throm-
bosis resulting in myocardial infarction in 
one, and the need for revascularization but 
not due to BVS site restenosis in the other). 
While the study cohort is too small to allow 
meaningful conclusions with regard to BVS 
efficacy or safety profile, the authors should 
be commended for their thorough investiga-
tion of the coronary vessel anatomy and for 
demonstrating the usefulness of 3D-QCA 
in this setting. Although IVUS or OCT was 
not used in the current study routinely or as 
reference standards, and despite the fact that 
these modalities are frequently used for bet-
ter assessment of coronary artery size and 
plaque distribution before BVS implanta-
tion, the use of core lab offline QCA refer-
ence data is a good and acceptable standard 
for accurate sizing. 

So, should we use 3D-QCA routinely 
before BVS implantation or perhaps before 
any conventional stent implantation? To 
answer this question, one should consider 
what may be useful in the catheteriza-
tion laboratory. It seems that 3D-QCA is 
not necessarily needed for conventional 
stent implantation given the low adverse 
event rate observed with currently avail-
able new-generation drug-eluting stents. 
However, despite the infrequent use of BVS 
in clinical practice in general, and in Israel 
in particular, it seems that the concept of 
ancillary imaging or image post-processing 
(with 3D-QCA) should be incorporated 
routinely into the catheterization laboratory 
workflow, especially in cases where accurate 
sizing becomes a critical issue, such as the 
case of BVS PCI. 

Although some operators will still 
continue to use IVUS or OCT before and/
or after BVS implantation to allow better 
assessment and possibly a safer outcome, the 
3D-QCA concept which allows acquisition 
of reliable information without additional 
instrumentation and without additional 
procedural cost or risk, while requiring only 
a few computer mouse clicks, is definitely 
appealing. Therefore, it does make sense 
to “absorb” this technology into clinical 
practice in some scenarios, especially if it 
can be done in a streamlined fashion in the 
catheterization laboratory and not only as 
part of a research protocol. The same ratio-
nale might hold true for conventional stent 
implantation, but its clinical usefulness in 
this scenario and whether this type of imag-
ing can increase procedural safety remains 
to be seen.  
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Group 2 innate lymphoid cells (ILC2s) secrete type 2 cytokines, 
which protect against parasites but can also contribute to a 
variety of inflammatory airway diseases. Bal et al. report that 
interleukin 1β (IL-1β) directly activated human ILC2s and that 
IL-12 induced the conversion of these activated ILC2s into 
interferon-γ (IFNγ)-producing ILC1s, which was reversed by IL-
4. The plasticity of ILCs was manifested in diseased tissues 
of patients with severe chronic obstructive pulmonary disease 
(COPD) or chronic rhinosinusitis with nasal polyps (CRSwNP), 

which displayed IL-12 or IL-4 signatures and the accumulation 
of ILC1s or ILC2s, respectively. Eosinophils were a major cellular  
source of IL-4, which revealed cross-talk between IL-5-
producing ILC2s and IL-4-producing eosinophils. The authors 
propose that IL-12 and IL-4 govern ILC2 functional identity 
and that their imbalance results in the perpetuation of type 1 
or type 2 inflammation.

Nature Immunol 2016; 17: 636
Eitan Israeli

capsule
il-1β, il-4 and il-12 control the fate of group 2 innate lymphoid cells in human airway 
inflammation in the lungs



EDITORIALS

 425

IMAJ • VOL 18 • july 2016

incerta [11] or using different parameters 
for stimulation [12]. While the jury is still 
out on this matter, the use of an alternative 
surgical technique, e.g., unilateral focused 
ultrasound thalamotomy [13] accelerates. If 
this new technique proves to have a better 
benefit-to-risk ratio, the 'lost time' between 
symptom onset and surgical intervention 
may be reduced.
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Atherosclerosis-driven cardiovascular disease is one of the 
most common causes of death worldwide. Existing therapies 
do not treat all patients effectively. Cyclodextrin, a common 
FDA-approved substance, is already used as a solubilizing 
agent to improve drug delivery. Zimmer and colleagues 
found that cyclodextrin solubilizes cholesterol, removes it 

from plaques, dissolves cholesterol crystals, and successfully 
treated atherosclerosis in a mouse model. Because cyclo- 
dextrin is already known to be safe in humans, this drug is 
now a candidate for testing in patients with atherosclerosis. 

Sci Trans Med 2016; 8: 333ra50 
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Pfizer is taking steps to block governments from using its  
drugs in executions, the New York Times reported. The 
company announced that it will make wholesalers certify that 
they will not resell the drugs to corrections departments, and 
the company will closely monitor these distributors in order 
to prevent their products from being used in lethal injections, 
according to the article. More than 20 other companies have 
already adopted such measures, and with Pfizer being among 
the largest, the impact will likely be measurable. Indeed, now 
all companies regulated by FDA that make drugs used in 
lethal injection have imposed a ban on their use in execution 
– so governments that allow capital punishment will be 
challenged to find other ways to procure drugs for this use. 
Such restrictions on drugs have already led to problems with 
executions, as states have improvised with various cocktails of 
medications that, in some cases, have failed to work, leaving 
inmates struggling and writhing. For instance, in 2014, it took 

the state of Arizona 2 hours to kill convicted murderer Joseph 
R. Wood III with a cocktail of an opioid and a benzodiazepine. 
States do not have to reveal the identity of the sources from 
which they obtain the drugs. In some cases, they have been 
turning to compounding pharmacies, which do not have to 
adhere to the same rigorous testing standards that drugs 
produced by pharmaceutical companies do. Last year, Pfizer 
acquired Hospira, which has long been opposed to the use 
of their drugs that have been sought for executions, including 
barbiturates and sedatives. The Times reported that Hospira 
has long tried to prevent diversion of its products to prisons, 
but has not succeeded. The death penalty is legal in 32 states 
in the U.S.

http://www.medpagetoday.com/ 

PublicHealthPolicy/HealthPolicy/57914?isalert=1&uun= 

g1017600d5028R8415526u&xid=NL_breakingnews_2016-05-13
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Mycobacterium tuberculosis (Mtb) survives in macrophages 
by evading delivery to the lysosome and promoting the 
accumulation of lipid bodies, which serve as a bacterial 
source of nutrients. Quimet et al. found that by inducing the 
microRNA (miRNA) miR-33 and its passenger strand miR-33*, 
Mtb inhibited integrated pathways involved in autophagy, 
lysosomal function and fatty acid oxidation to support bacterial 
replication. Silencing of miR-33 and miR-33* by genetic or 
pharmacological means promoted autophagy flux through 

derepression of key autophagy effectors (such as ATG5, 
ATG12, LC3B and LAMP1) and AMPK-dependent activation 
of the transcription factors FOXO3 and TFEB, which enhanced 
lipid catabolism and Mtb xenophagy. These data define a 
mammalian miRNA circuit used by Mtb to coordinately inhibit 
autophagy and reprogram host lipid metabolism to enable 
intracellular survival and persistence in the host.

 Nature Immunol 2016; 17: 677
Eitan Israeli
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Both host genetics and intestinal microbes probably contribute 
to a person's overall susceptibility to inflammatory bowel 
disease (IBD). The human gut microbe Bacteroides fragilis 
produces immunomodulatory molecules that it releases via 
outer membrane vesicles (OMVs). These molecules can protect 
mice from experimentally induced colitis. Chu et al. found that 
OMV-mediated protection from colitis requires Atg16l1 and 

Nod2 genes whose human orthologs are associated with an 
increased risk for developing IBD. OMVs trigger an ATG16L1 
and NOD2-dependent non-canonical autophagy pathway in 
dendritic cells (DCs). OMV-primed DCs, in turn, induce regu- 
latory T cells in the intestine that protect against colitis. 

Science 2016; 352: 1116
Eitan Israeli
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Prevention of mother-to-child transmission (MTCT) of HIV 
remains a major objective where antenatal care is not read- 
ily accessible. Hessel et al. tested HIV-1-specific human 
neutralizing monoclonal antibodies (NmAbs) as a post-exposure 
therapy in an infant macaque model for intrapartum MTCT. 
Rhesus macaques aged 1 month were inoculated orally with 
the simian-human immunodeficiency virus SHIVSF162P3. On 
days 1, 4, 7 and 10 after virus exposure, the authors injected 
animals subcutaneously with NmAbs and quantified systemic 
distribution of NmAbs in multiple tissues within 24 hours 

after antibody administration. Replicating virus was found in 
multiple tissues by day 1 in animals that were not treated. 
All NmAb-treated macaques were free of virus in blood and 
tissues at 6 months after exposure. They detected no anti-SHIV 
T cell responses in blood or tissues at necropsy, and no virus 
emerged after CD8+ T cell depletion. These results suggest that 
early passive immunotherapy can eliminate early viral foci and 
thereby prevent the establishment of viral reservoirs. 

Nature Med 2016; 22: 362 
Eitan Israeli
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amiodarone and ibrutinib was continued 
without recurrence of AF and with good 
control of his CLL disease. Nonetheless, the 
patient died several months later due to pro-
gression of his hematological malignancy.

cOmment
Ibrutinib is a tyrosine kinase inhibitor, tar-
geting Bruton's tyrosine kinase and subse-
quently leading to apoptosis of cells in CLL 
and mantle cell lymphoma (MCL). It has 
been associated with several adverse effects, 
mainly hematological and gastrointestinal 
but also cardiovascular disorders such as 
AF and hypertension [2]. Concomitant 
treatment with amiodarone may increase 
ibrutinib serum levels due to competitive 
activity upon CYP3A4 [1]. 

In view of the patient’s presentation and 
clinical course, we suggest that transient 
heart failure was caused by delayed clear-
ance of an elevated serum level of ibruti-
nib amplified by the co-administration 
of amiodarone at a high loading dose. 
Unfortunately, we could not measure 
serum levels of either drug to further 
verify this hypothesis. The temporal rela-
tion between heart failure with preserved 
ejection fraction symptoms and co-admin-
istration of ibrutinib with amiodarone at a 
loading dose suggests a causality effect. The 
dramatic regression of symptoms with the 

reduction of amiodarone dose may further 
support our hypothesis. 

From the pharmacological perspective, 
both the Naranjo algorithm [3] and the 
Horn/Hansen drug interaction probabil-
ity scale (DIPS) [4] classify this event as 
a "probable adverse reaction" with scores 
of 7 and 6, respectively. It should be noted 
that these scores occurred despite the fact 
that ibrutinib serum level measurement 
kits were not at our disposal at the time 
this patient presented.

The well-known favorable profile of 
amiodarone as a non-cardiotoxic agent 
reduces the probability that amiodarone 
alone caused the heart failure symptoms 
in this patient. It should be noted that 
since we could not measure serum levels of 
either drug, we cannot refute an alternative 
hypothesis for the adverse cardiac effect. 
Ibrutinib also inhibits other kinases with 
homologous cysteine residues, including 
TEC, ITK, JAK3, EGFR, HER2, HER4, BLK, 
and BMX. HER2 inhibition is associated 
with a well-known side effect of left ventric-
ular systolic dysfunction due to the widely 
used HER2 receptor blocker trastuzumab. 
Recently, HER2 inhibition was associated 
with early onset of diastolic dysfunction 
well before the systolic reduction occurs 
[5]. Since ibrutinib treatment is associated 
with increased frequency of AF, the abil-
ity to maintain pharmacological rhythm 

control with amiodarone despite the risk of 
ibrutinib toxicity has practical implications, 
and physicians caring for these patients 
should be aware of this potential interaction. 
Reduction of amiodarone dosage reverts 
the effect without adversely influencing the 
anti-arrhythmic effect. Thus, lower dose of 
amiodarone during the loading phase (e.g., 
600–800 mg instead of 1200 mg) and/or 
using other anti-arrhythmic medications 
should be considered for these patients at 
combined risk.
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For some diseases such as cancer, doctors routinely use mol- 
ecular profiling to match patients to the most effective drugs, 
leading to improved patient care. With this goal in mind, 
Banchereau et al. explored the molecular heterogeneity of 
systemic lupus erythematosus, an autoimmune disease 
in which patients produce autoantibodies to nucleic 
acids. Through longitudinal profiling of blood samples 
from 158 children with lupus, they found a transcriptional 

signature in plasmablasts (a type of antibody-secreting 
cell) that strongly correlates with disease activity. Notably, 
a rise in neutrophil transcripts marked the onset of kidney 
inflammation. Overall, this approach revealed that lupus 
patients fall into seven subgroups who conceivably would 
show different responses to treatment. 

Cell 2016; 165: 551 
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“it is better to light a candle than curse the darkness”
Eleanor Roosevelt (1884-1962), American politician, diplomat and activist. She was the longest-serving First Lady of the United 

States, holding the post from March 1933 to April 1945 during her husband President Franklin D. Roosevelt's four terms  
in office and served as the U.S. delegate to the United Nations General Assembly from 1945 to 1952. President  

Harry S. Truman later called her the "First Lady of the World" in tribute to her human rights achievements
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nous pantoprazole, and anticoagulation 
treatment was withheld. Nonetheless, he 
deteriorated to hemorrhagic shock, which 
was treated with massive blood transfu-
sion. Following repletion of blood prod-
ucts, esophagogastroduodenoscopy (EGD) 
was performed revealing distal esophageal 
dissection [Figure 1A] and multiple diffuse 
necrotic lesions throughout the stomach 
[Figure 1B]. Retrospectively, we assume 
that the nasogastric tube, introduced upon 
admission to the ICU, had perforated the 
already inflamed esophageal mucosa, 
causing the distal esophageal perforation. 
Esophageal endoscopic clipping was suc-
cessfully performed to obliterate the false 
tract and control the bleeding. 

In a subsequent EGD, performed 5 days 
later, substantial improvement in the muco-
sal appearance was observed. However, 
8 days after the patient's admission to the 
ICU, despite temporary recovery from the 
initial sepsis he succumbed to refractory 
septic shock and died.

Microscopic examination of the patient's 
gastric biopsies confirmed the clinical 
impression of multiple necrotic lesions 
[Figure 1C]. The necrotic foci were associ-
ated with fibrino-purulent exudate, consis-
tent with an ulcer base. Severe chronic active 
gastritis with numerous lymphocytes was 
evident in the viable gastric mucosa [Figure 
1D]. Periodic acid-Schiff stain failed to 
reveal fungi. Immunohistochemical stains 

for cytomegalovirus and herpes simplex 
virus were negative. 

cOmment
Based on preclinical as well as clinical stud-
ies, interference with normal ligation of 
CTLA-4, an immune checkpoint molecule, 
not only allows for activation of an anti-
tumor immune response but also induc-
tion of autoimmune phenomena. Common 
immune related toxicities are skin toxicity, 
hepatitis and GI toxicity. A wide range of 
ipilimumab GI complications are described 
in the literature, ranging from simple 
vomiting to severe enteritis and even fatal 
colonic perforation. Other life-threatening 
non-GI adverse events include meningitis 
and Guillain-Barre syndrome. In the cur-
rent case we present a novel fatal complica-
tion in the upper GI tract.

After ruling out other causes, our find-
ings suggest a possible association between 
severe esophagogastric ulcers and ipili- 
mumab treatment. We believe this case to 
be an example of high grade irAE injury. 
Once again, the same mechanism respon-
sible for the medication's efficacy in cancer 
treatment, T cell suppression inhibitor, is 
also a powerful harbinger of autoimmune 
mediated tissue toxicity.

As far as we know, this is the first report 
of ipilimumab-mediated uncontrolled T 
cell proliferation that supposedly caused 

diffuse mucosal upper GI tract injury. This 
injury facilitated the iatrogenic esophageal 
dissection upon NGT insertion. These 
findings once again highlight the problem-
atic nature of the use of immune tolerance-
breaking biological agents that will change 
the course of disease in many patients on 
the one hand, while exposing them to new 
and unexpected side effects on the other. 
Our findings should be taken into consid-
eration with regard to patients undergoing 
ipilimumab therapy for any indication.
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Trillions of microbes reside in our gut, producing essential 
nutrients and defending gut integrity. So how do a few incom- 
ing pathogens compete against these masses to establish 
an infection? Some strains of the bacteria Listeria mono- 
cytogenes cause gastroenteritis, which can be fatal in the 
immunocompromised and in pregnant women. Studying mice, 
Quereda et al. found that a virulent strain of L. monocytogenes 
produces a toxin called listeriolysin S, but only when it is 

in the gut. The toxin led to changes in the abundance of 
acetate- and butyrate-producing gut resident microbes in 
L. monocytogenes-infected mice. These short-chain fatty 
acids can inhibit L. monocytogenes growth, implying that L. 
monocytogenes expresses the toxin to overwhelm resident 
microbial competition. 
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“neither a man nor a crowd nor a nation can be trusted to act humanely or to think sanely 
under the influence of a great fear”
Bertrand Russell (1872-1970), British philosopher, mathematician, historian, writer, social critic, political activist and Nobel laureate 
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day heart syndrome” (HHS) [1]. This term 
was first used in 1978 in a study that reviewed 
patients with arrhythmias following heavy 
alcohol ingestion [2]. Although the most 
common arrhythmias were supraventricular, 
ventricular arrhythmias occurred as well. 
Later on, additional cases of VT and sudden 
death associated with alcohol consumption 
were described [3]. The mechanisms of 
arrhythmia include conduction disturbance, 
increased sympathetic activity and metabo-
lite toxic effects [1]. Perhaps the mechanism 
in some cases may be the electrolyte abnor-
mality and not necessarily a direct effect of 
alcohol on the heart.

With growing alcohol consumption 
among Israeli youth, awareness of alcohol 
as a potential cause of cardiovascular col-

lapse in general and more specifically of 
arrhythmias, as demonstrated in the pres-
ent case, should be increased.    

The combination of abnormal liver 
function tests with severe electrolyte deple-
tion should raise the possibility of alcohol-
ism. In fact, the two most common causes 
of severe hypomagnesemic hypokalemia 
were alcoholism and cisplatin administra-
tion in one report [4]. The use of alcohol 
and possibly chronic alcoholism was 
supported in our patient by her jaundice 
and laboratory values of cholestasis and 
hepatitis. The presence of hypokalemia in 
this patient could be explained by diuresis 
induced by alcohol and no intake of food or 
other potassium-rich substitutes. 

Lastly, repetitive episodes of polymor-

phic VT and prolonged QT should be 
treated with intravenous magnesium, as 
described by Tzivoni et al. [5]. This treat-
ment should be given even if blood chemis-
try results are still pending. 

In summary, alcoholic binge drinking 
may induce ventricular tachycardia as part 
of the “holiday heart syndrome.” A combi-
nation of hepatic impairment and electro-
lyte depletion should raise the suspicion of 
alcohol abuse. The associated VT should be 
treated with IV magnesium.
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[c] After correction of electrolytes, with a significant shortening of QT interval

c

The pernicious and resilient Aedes mosquito is rapidly spreading 
Zika virus (ZIKV) through the Americas. ZIKV infection mostly 
causes mild disease, but in some patients, nervous system 
involvement is indicated. A particular worry is an observed 
correlation between infection of mothers in the first trimester 
of pregnancy and microcephaly in newborns. Garcez and colla- 

borators tested the effects of ZIKV compared with dengue virus 
infection on human neural stem cells grown as organoids. ZIKV 
targeted the human brain cells, reduced their size and viability 
in vitro, and caused programmed cell death responses. 
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zika virus tested in human brain organoids

“what wisdom can you find that is greater than kindness?”
Jean Jacques Rousseau (1712-1778), French philosopher and author. His political philosophy influenced the Enlightenment in 

France and across Europe, as well as the overall development of modern political and educational thought

“History is a vast early warning system”
Norman Cousins (1915-1990), American political journalist, author, professor, and world peace advocate




