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Missense mutations (that change one amino acid for another) 
in histone H3 can produce a so-called oncohistone and are
found in a number of pediatric cancers. For example, the 
lysine-36–to-methionine (K36M) mutation is seen in almost all
chondroblastomas. Lu et al. show that K36M mutant histones
are oncogenic, and they inhibit the normal methylation of this 

same residue in wild-type H3 histones. The mutant histones
also interfere with the normal development of bone-related 
cells and the deposition of inhibitory chromatin marks. 

Science 2016; 352: 844
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An oncohistone deranges inhibitory chromatin

The neurodegeneration that occurs in Alzheimer's disease is 
thought to be due to the accumulation of a protein called 
amyloid-β (Aβ). Alfonso et al. identified activating mutations 
in protein kinase Cα (PKCα) in a large cohort of families 
in which late-onset Alzheimer's disease was diagnosed. 
Pharmacologically inhibiting PKCα or deleting the gene 

encoding it prevented Aβ from impairing synaptic activity in 
mouse hippocampal tissue slices. Thus, PKCα variants may 
mediate the pathological effects of Aβ in some patients with 
late-onset Alzheimer's disease. 

Sci Signal 2016; 9: ra47
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Appendix A. Questionnaire

1.	 To what extent do you think you are familiar with the field of 
“Ethics”?

2.	 To what extent do you think you have knowledge regarding 
“Professional Ethics”?

3.	 To what extent are you acquainted with the ethics code of the Israel 
Medical Association?

4.	 To what extent do you think there is a need for an ethics code for 
psychiatry or ethical principles specifically directed at psychiatry?

5.	 To what extent do you believe the ethics code of the Israel Medical 
Association can represent the psychiatry profession? 

6.	 To what extent would you support the creation of a complete ethics 
code adapted for psychiatrists?

7.	 To what extent would you support the creation of ethical principles 
(principal ethical guidelines rather than a complete ethics code)? 

8.	 If you responded “Much” or “Very much” to either of the last 
two questions, kindly proceed to complete the questionnaire. 
Otherwise, end the questionnaire at this point. 

9.	 To what extent do you think that an ethical code (or annotations) 

should relate to conduct between experts (psychiatrists)?
10.	To what extent do you think an ethical code (or annotations) 

should relate to pharmaceutical companies’ relationships with 
psychiatrists?

11.	To what extent do you think an ethical code (or annotations) should 
relate to boundaries of therapeutic/supervision relationships? 

12.	To what extent do you think an ethical code (or annotations) should 
relate to self-advertising?

13.	To what extent do you think an ethical code (or annotations) should 
relate to conduct towards other professionals?

14.	To what extent do you think an ethical code (or annotations) should 
relate to the mental health legal expert?

15.	To what extent do you think an ethical code (or annotations) should 
relate to confidentiality of information?

16.	To what extent do you think an ethical code (or annotations) should 
relate to psychiatrists in the media?

17.	To what extent do you think an ethical code (or annotations) should 
relate to research in mental health?

The chemical modification of structurally complex fermentation 
products, a process known as semisynthesis, has been an 
important tool in the discovery and manufacture of antibiotics 
for the treatment of various infectious diseases. However, 
many of the therapeutics obtained in this way are no longer 
effective, because bacterial resistance to these compounds 
has developed. Seiple et al. describe a practical, fully synthetic 
route to macrolide antibiotics by the convergent assembly of 
simple chemical building blocks, enabling the synthesis of 
diverse structures not accessible by traditional semisynthetic 
approaches. More than 300 new macrolide antibiotic candi- 

dates, as well as the clinical candidate solithromycin, have been 
synthesized using this convergent approach. Evaluation of these 
compounds against a panel of pathogenic bacteria revealed that 
the majority of these structures had antibiotic activity, some 
efficacious against strains resistant to macrolides in current use. 
This chemistry provides a platform for the discovery of new 
macrolide antibiotics and may also serve as the basis for their 
manufacture. 

Nature 2016; 533: 338
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A platform for the discovery of new macrolide antibiotics

“Courage without conscience is a wild beast”
Robert Green Ingersoll (1833-1899), American lawyer, Civil War veteran, political leader, and orator during the Golden Age of Free 

Thought, noted for his broad range of culture and his defense of agnosticism
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ing this should be the preferred questionnaire in future studies. 
Similar to the German study, quality of life was found to be more 
severely affected among women than among men; they suffered 
more from itching, swelling and from embarrassment. General 
aspects such as sleep problems, difficulty concentrating, eating 
behavior and medication side effects affected men and women 
similarly. Other investigators suggested that women are more 
disturbed by CU symptoms than men because CU has a different 
etiology or a more severe pathogenesis in women, leading to 
a more severe outbreak of symptoms [15]. A second potential 
explanation is that women’s skin and/or mental perception is 
more sensitive to the irritation of CU symptoms, or that CU 
manifests itself in different anatomic patterns in men and women 
thereby affecting more sensitive body parts in women than in 
men [5]. While a patient’s disease severity score is a primary 
consideration in formulating a treatment plan, the CU-Q2oL 
scale must also be assessed and integrated into the prescribed 
therapeutic regimen, which ranges from second-generation 
antihistamines to cyclosporine or omalizumab [16]. 

In conclusion, this study demonstrates that the Israeli 
CU-Q2oL questionnaire is suitable for use among Israel urti-
caria patients in both research and clinical settings.
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Periodontal disease (POD) may affect rheumatic disease severity, 
but there are no data regarding the effect of its treatment on 
disease activity in SLE patients under immunosuppressive 
therapy. Fabbri et al. enrolled 49 consecutive SLE patients 
(SLEDAI ≥ 2) with POD and receiving corticosteroid and 
cyclophosphamide pulse therapy (IVCYC). Periodontal 
assessment included bleeding gingival index (BGI), probing 
depth (PD), and probing attachment level (PAL). At entry, POD 
was defined as BGI > 1 and patients were assigned to groups 
according to the availability of odontological intervention in 
TREATED (n = 32) and NOT TREATED (n = 17). SLEDAI and POD 
parameters were determined at entry and after 3 months. Age, 
female gender, and race were alike among TREATED and NOT 
TREATED. Both groups also had comparable disease duration, 
IVCYC number (5.8 ± 4.8 vs. 4.5 ± 4.8), and SLEDAI (5.9 ± 4.2 

vs. 6.3 ± 4.3) as well as POD parameters [BGI (40.8 ± 31.0 vs. 
40.7 ± 36.2 %), PD (1.7 ± 1.8 vs. 1.5 ± 0.60 mm, P = 0.80), 
and PAL (2.5 ± 1.9 vs. 1.9 ± 1.1 mm)]. At the end of the study, 
TREATED group had a significant improvement in SLEDAI (5.9 
± 4.2 vs. 3.4 ± 3.3) with a paralleled reduction in BGI (40.8 ± 
31.0 vs. 15.2 ± 17.2 %), PD (1.7 ± 1.8 vs. 1.1 ± 0.3 mm), and 
PAL (2.5 ± 1.9 vs. 1.7 ± 0.9 mm). In contrast, SLEDAI (6.3 ± 4.3 
vs. 6.0 ± 5.5) and POD parameters [BGI (P = 0.33), PD (P = 
0.91), and PAL (P = 0.39)] remained largely unchanged in the 
NOT TREATED group. Since periodontal disease treatment seems 
to have a beneficial effect in controlling disease activity in SLE 
patients under immunosuppressive therapy, management of this 
modifiable risk factor is recommended. 

Clin Rheumatol 2014; 33: 505
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contrast, we found a tendency towards increased survival in 
the group of female donors to male recipients. These results 
may be explained by the significantly younger age of female 
recipients (48.6 ± 17.4 years) and male donors (35.5 ± 19.4 
years) as compared to the other combinations [Table 1]. In the 
multivariate analysis, younger age at donation was seen as the 
only parameter that predicted longer survival. Other reasons 
for the increased survival in the group of female donors to male 
recipients can be attributed to the different incidence of pre-
transplantation diagnosis, type of operation, and smaller sam-
ple with low homogeneity of the patient population. Similarly, 
three other small studies did not demonstrate an association 
between donor and recipient gender match [15-17].

In conclusion, we were unable to demonstrate an associa-
tion between donor–recipient Jewish-Arab ancestry and gender 
match on clinical outcomes after lung transplantation in Israel 
in contrast to that reported in other lung transplant cohorts.
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Despite the success of antiretroviral therapy, HIV-1-infected 
individuals still harbor latent virus. Thus, other therapeutic 
strategies are needed. A single injection of a broad and potent 
monoclonal antibody targeting the HIV-1 envelope protein 
reduced viral loads in HIV-1-infected individuals, albeit only 
transiently. Lu et al. (Science 2016; 352: 1001) report that 
antibody treatment not only blocked free virus from infecting 

new cells, it also accelerated the clearance of infected cells.  
Furthermore, Schoofs et al. (Science 2016; 352: 997) demon- 
strated that therapeutic antibody treatment enhanced infected 
individuals' humoral response against the virus. Thus, 
neutralizing antibodies may be a promising therapy for HIV-1 
because of their potential to reduce the viral reservoir.
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Several limitations should be noted regarding our assess-
ment of the project’s contribution. Physicians from only two 
medical disciplines participated in the project, and only 41% 
of them were eligible for evaluation. The evaluation was based 
only on the participants’ subjective self-reports, and no objec-
tive confirmation for the findings was performed. 

In conclusion, our project demonstrates that within the 
framework of a one-day SBME workshop, physicians may 
improve their communication skills and sense of competence 
in addressing adolescent health care issues which require a 
dignifying approach toward both the adolescent patient and 
the parents. The unique methodology utilized in this project 
may be further expanded to improve communication skills of 
physicians from various disciplines by focusing on a dignify-
ing approach in the health care they provide to their patients.
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Middle East respiratory syndrome (MERS), an emerging 
infectious disease caused by MERS coronavirus (MERS-CoV), 
has garnered worldwide attention as a result of its continuous 
spread and pandemic potential, making the development 
of effective vaccines a high priority. Naru et al. previously 
demonstrated that residues 377–588 of MERS-CoV spike (S) 
protein receptor-binding domain (RBD) is a very promising 
MERS subunit vaccine candidate, capable of inducing potent 
neutralization antibody responses. They sought to identify 
an adjuvant that optimally enhanced the immunogenicity 
of S377–588 protein fused with Fc of human IgG (S377–
588-Fc). Specifically, they compared several commercially 
available adjuvants, including Freund’s adjuvant, aluminum, 
Monophosphoryl lipid A, Montanide ISA51 and MF59 with 
regard to their capacity to enhance the immunogenicity of 

this subunit vaccine. In the absence of adjuvant, S377–588-Fc 
alone induced readily detectable neutralizing antibody and T 
cell responses in immunized mice. However, incorporating an 
adjuvant improved its immunogenicity. Particularly, among 
the aforementioned adjuvants evaluated, MF59 is the most 
potent as judged by its superior ability to induce the highest 
titers of IgG, IgG1 and IgG2a subtypes, and neutralizing 
antibodies. The addition of MF59 significantly augmented 
the immunogenicity of S377–588-Fc to induce strong IgG 
and neutralizing antibody responses as well as protection 
against MERS-CoV infection in mice, suggesting that MF59 
is an optimal adjuvant for MERS-CoV RBD-based subunit  
vaccines.

Cell Molec Immunol 2016; 13: 180
Eitan Israeli

Capsule
Identification of an ideal adjuvant for receptor-binding domain-based subunit vaccines against 
Middle East respiratory syndrome coronavirus

“True teachers are those who use themselves as bridges over which they invite their  
students to cross; then, having facilitated their crossing, joyfully collapse,  
encouraging them to create their own”

Nikos Kazantzakis (1883- 1957), Greek writer, best known for his novels Zorba the Greek and The Last Temptation of Christ, which 
were made into movies. Universally recognized as a giant of modern Greek literature, Kazantzakis was nominated for  

the Nobel Prize in Literature in nine different years
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population is expected to be the lowest 
in the country, in view of the recognized 
effect of socioeconomic level on health 
and frailty. The study by Bentur et al. [12] 
is therefore important research as it defines 
the magnitude of transition to frailty in 
Israel’s elderly population. The authors 
pay particular attention to the influ-
ence of frailty on the public health of the 
elderly population, by affecting morbidity 
and mortality in this weak population. 
Nevertheless, it is of benefit to use frailty 
in the clinical process of decision making 
for treatment of the elderly. Evaluation 
of frailty was found to benefit decisions 
regarding major surgery [14], cancer treat-
ment, and management of congestive heart 
failure. It was even shown to predict lower 
benefit of Influenza vaccination [15].

In Great Britain every general practi-
tioner has to define his/her 2% of patients 
at risk for recurrent hospitalizations. Since 
there is no treatment for frailty, the only way 
to manage it [16] is to use the holistic view 
of the Comprehensive Geriatric Assessment 
(CGA) in order to identify conditions lead-
ing to frailty and to treat those that may be 
reversible. This conclusion was adopted by 
the British Geriatrics Society and is featured 
in its guidelines [16]. 

The Israel National Cancer Council 
together with the National Council for 
Geriatrics last year declared an initiative for 
frailty evaluation in elderly cancer patients. 
This initiative led to certain programs for 
evaluating frailty in several medical centers. 
The question is who will perform the evalu-
ation. Two strategies can be considered: 

•	 Every elderly patient will be sent for 
another evaluation by the geriatric team 
in the process of planning the patient’s 
oncologic treatment program

•	 The attending physician, irrespective 
of his/her specialty, will use a simple 
tool to identify frailty, like the VES, to 
evaluate the elderly patient for frailty 

But, what are the optimal valid tools for 
evaluation of frailty, and must we use the 
same tools everywhere? These are some of 
the questions raised by the initiative. Some 
quantitative answers are given by Bentur et 
al. [12]. Given the capacities of the treating 
physician – whether oncologist, surgeon 
or internist – evaluating the frailty syn-
drome and understanding the meaning 
of this syndrome in their practice, as well 
as having experts coming from Geriatric 
Medicine to consult on questionable and 
severe cases, seems to be the optimal solu-
tion for management of elderly patients in 
aging societies, like in Israel.
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Human efficacy testing remains a major hurdle in bringing new 
vaccine candidates to the clinic. Without accepted correlates of 
protection, rounds of safety trials must be performed before 
efficacy can be tested in a large population in an endemic 
area. Kirkpatrick et al. developed a controlled human challenge 
model for dengue virus to assess the protective efficacy of the 
most clinically advanced dengue vaccine candidate. TV003, a 
live attenuated dengue vaccine that induces antibodies against 

all four dengue virus serotypes, protected against infection 
by an attenuated virus in 21 recipients when compared with 
20 non-vaccinated controls. This model may serve as an early 
check for dengue vaccine candidates, limiting the risk of 
conducting large unsuccessful trials.

Sci Transl Med 2016; 8: 330ra36
Eitan Israeli
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The excellent work of Bergman-Levy 
and her colleagues may be continued in 
the way they suggested, using the Delphi 
method in order to reach consensus among 
experts in the field to develop the new spe-
cific professional guidelines. 
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HIV-1 uses its envelope protein (Env), a large glycoprotein 
present on the viral surface, to enter target cells. Env forms 
trimers on the viral surface. Structural studies of solubilized Env 
trimers have provided important insights into viral entry and 
antibody binding, but soluble trimers lack several important 
insoluble regions of the native protein. Lee and collaborators 

used cryo-electron microscopy to solve the structure of a trimeric  
Env protein of HIV-1, missing only its cytoplasmic tail, in com- 
plex with broadly neutralizing antibodies. A more complete under- 
standing of the Env structure may aid in vaccine design efforts. 

Science 2016; 531: 1043
Eitan Israeli
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A more complete look at the HIV-1 envelope

One contributing factor in antitumor immunity is the repertoire 
of neoantigens created by genetic mutations within tumor 
cells. Like the corresponding mutations, these neoantigens 
show intratumoral heterogeneity. Some are present in all 
tumor cells (clonal), and others are present in only a fraction 
of cells (subclonal). In a study of lung cancer and melanoma, 

McGranahan et al. found that a high burden of clonal tumor 
neoantigens correlated with improved patient survival, an 
increased presence of tumor-infiltrating lymphocytes, and a 
durable response to immunotherapy. 

Science 2016; 351: 1463
Eitan Israeli
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The cellular ancestry of tumor antigens

Our genomes have complex three-dimensional (3D) arrange- 
ments that partition and regulate gene expression. Cancer cells 
frequently have their genomes grossly rearranged, disturbing 
this intricate 3D organization. Hnisz et al. show that the 
disruption of these 3D neighborhoods can bring oncogenes 

under the control of regulatory elements normally kept sepa-
rate from them. These novel juxtapositions can result in the 
inappropriate activation of oncogenes.

Science 2016; 351: 1454
Eitan Israeli
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The spread of bad neighborhoods

In autoimmune diseases, T cells engage their hyperdrive, both  
proliferating and secreting inflammatory cytokines at greater 
rates than normal. Little is known about the metabolic changes  
that fuel this process. Yang et al. report that a defect in 
reactive oxygen species (ROS) could boost pro-inflammatory 
T cells in rheumatoid arthritis. A defect in glycolytic flux led to  

increased ROS consumption, which bypassed a cell cycle 
checkpoint and contributed to hyperproliferation and pro-
inflammatory cell differentiation. What’s more, restoring intra- 
cellular ROS reduced proliferation and suppressed inflammation. 

 Sci Transl Med 2016; 8: 331ra38 

Eitan Israeli
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by Biardini et al. [10,11], has undergone val-
idation and cross-cultural confirmation and 
was already introduced into clinical practice 
in other countries (Germany, Spain, Turkey 
and Poland). Despite the limitations of the 
study (i.e., small sample group, short follow-
up period), Kessel et al. have demonstrated 
that the Israeli version of the CU-Q2oL is 
a reliable and valid instrument and can be 
used to assess chronic urticaria patients. 

It is hoped that despite its enigmatic 
mechanism and lack of a definitive panacea, 
urticaria will be better managed in Israel 
by using standardized tools that can guide 
physicians in follow-up and clinical decision 
making.
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Vitamin D has been associated with a decreased risk of 
multiple sclerosis (MS) in adulthood; however, some, but not 
all, previous studies have suggested that in utero vitamin D 
exposure may be a risk factor for MS later in life. Munger et 
al. questioned whether serum 25-hydroxyvitamin D (25[OH]D) 
levels in early pregnancy are associated with risk of MS in 
offspring. They measured maternal serum 25(OH)D levels with 
a chemiluminescence assay. The risk of MS among offspring 
and association with maternal 25(OH)D levels were the main 
outcomes. Conditional logistic regression was used and 
further adjusted for sex of the child, gestational age at the 
time of sample collection, and season of sample collection 
to estimate the relative risks and 95% CI. Of the 193 cases 
163 were female, and of the 331 controls 218 were female. 
Seventy percent of serum samples were collected during the 

first trimester of pregnancy. The mean (SD) maternal vitamin 
D levels were in the insufficient vitamin D range, but higher in 
maternal control than case samples (15.02 [6.41] ng/ml vs 13.86 
[5.49] ng/ml [to convert to nanomoles per liter, multiply by 
2.496]). Maternal vitamin D deficiency (25[OH]D levels < 12.02 
ng/ml) during early pregnancy was associated with a nearly 
twofold increased risk of MS in the offspring (relative risk 1.90; 
95%CI 1.20–3.01, P = 0.006) compared with women who did 
not have deficient 25(OH)D levels. There was no statistically 
significant association between the risk of MS and increasing 
serum 25(OH)D levels (P = 0.12). The authors concluded that 
insufficient maternal 25(OH)D during pregnancy may increase 
the risk of MS in offspring. 

JAMA Neurol 2016. doi:10.1001/jamaneurol.2015.4800
Eitan Israeli
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Vitamin D status during pregnancy and risk of multiple sclerosis in offspring of women in the 
Finnish Maternity Cohort 

Trillions of microbes inhabit our guts, including worms and 
other parasites. Epithelial cells that line the gut orchestrate 
parasite-targeted immune responses. Howitt and co-authors 
identified a key cellular player in immunity to parasites: tuft 
cells. Tuft cells make up a small fraction of gut epithelial cells 
but expand when parasites colonize or infect the gut. Parasites 
cause tuft cells to secrete large amounts of interleukin-25, a 

key cytokine for parasite clearance that also indirectly feeds 
back on tuft cells to expand their numbers. Tuft cells express 
chemosensory signaling machinery: disrupting this blocked 
parasite-triggered tuft cell expansion and weakened the ability 
of mice to control a parasitic infection.

Science 2016; 351: 1329
Eitan Israeli
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Tuft cells help contain parasites
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includes about 28 genes, among which is the 
ELN gene encoding the protein elastin. Loss 
of this gene is associated with the connec-
tive tissue and cardiovascular abnormalities 
found in the syndrome. Reduced elastin 
synthesis has been shown to increase prolif-
eration of vascular smooth muscle cells both 
in vivo and in organ cultures [2], leading to 
multiple arterial stenoses. 

To establish the diagnosis of WBS, the 
genetic test fluorescent in situ hybridization 
(FISH) is used [3]. FISH test examines chro-
mosome 7 and probes for the existence of 
two copies of the elastin gene. Since 98–99% 
of individuals with WBS lack half of 7q11.23 
region of chromosome 7, the presence of 
only one copy of the gene is a strong indica-
tor of the disorder.

As seen in our case, children with WBS 
typically have mild to moderate mental 
retardation. The range of mental disability 
can, however, vary from severe mental 
retardation to average intelligence. Facial 
dysmorphology, which is also attributed 
to the elastin gene haploinsufficiency, is 
a distinct feature of WBS. It includes a 
short upturned nose, flat nasal bridge, long 
philtrum, flat malar areas, wide mouth, 
full lips, dental malocclusion with widely 
spaced teeth, micrognatia, periorbital full-
ness and stellate lacy irises – an appearance 
named “elfin” facies. Virtually all patients 
with WBS exhibit some combination of the 
above features. 

Cardiovascular disease, specifically elas-
tin arteriopathy, is common with an overall 
prevalence of > 60%. The most common 
cardiac lesion found is SVAS but virtually 
any medium or large-sized artery may be 
affected. Hypertension develops in approxi-
mately 50% of individuals with WBS. In 
some, as exemplified by our patient, it is due 
to renal artery stenosis (RAS), while others 
are due to an increase in the peripheral 
resistance secondary to reduced elastin and 
increased proliferation of vascular smooth 
muscle [2]. Most cases are, however, con-
sidered idiopathic, perhaps caused by as yet 
unexplained genetic factors. Although our 
patient’s hypertension was well controlled 
on treatment, non-compliance despite 
parental supervision proved to be an insur-
mountable problem. It is for this reason that 
PTRA with stent insertion of the renal arter-
ies was performed which led to a successful 
outcome.

Notably, our patient’s plasma renin 
activity was within normal limits. Although 
renovascular hypertension due to RAS is 
typified as high renin hypertension, a dis-
tinction must be made between unilateral 
and bilateral RAS. In unilateral RAS with a 
normally perfused and functioning contra-
lateral kidney, renin is elevated but volume 
expansion is limited by the natriuresis of the 
contralateral kidney. In contrast, in bilateral 
RAS, intravascular volume increases and 
renin secretion decreases, a situation akin 

to one kidney, one-clip Goldblatt hyperten-
sion [4]. 

In conclusion, WBS has a wide pheno-
typic spectrum. It is a multisystem condi-
tion consisting of connective tissue abnor-
malities, multiple vascular anomalies, and 
a characteristic neurodevelopmental and 
behavioral profile. The combination of an 
elfin facies, mental retardation and multiple 
arterial stenoses, in particular SVAS, should 
alert the physician to its diagnosis. Diagnosis 
is confirmed by the FISH test showing the 
haploinsufficiency of the ELN gene.  
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“We are social creatures to the inmost centre of our being. The notion that one can begin 
anything at all from scratch, free from the past, or unindebted to others, could not  
conceivably be more wrong”

Karl Popper (1902-1994), Austrian-British philosopher generally regarded as one of the greatest philosophers of science of the 
20th century. He is known for his rejection of the classical inductivist views on the scientific method, in favor of empirical  

falsification. In political discourse, he is known for his vigorous defense of liberal democracy and the  
principles of social criticism that he believed made a flourishing open society possible

The cytokine TGFβ is abundant in the tumor microenvironment, 
where it inhibits T cells that could attack and destroy tumors. 
However, targeting TGFβ throughout the body would interfere 
with other immune responses. Newman et al. found that T cells 
without the adhesion molecule PECAM-1 were less sensitive to 

inhibition by TGFβ. Furthermore, mice lacking PECAM-1 had 
smaller tumors than those in control mice. Thus, targeting 
PECAM-1 may enhance the antitumor activity of T cells. 

Sci Signal 2016; 9: ra27
Eitan Israeli
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COMMENT
The term ‘antibiomania’ refers to manic 
episodes that occur after a patient starts 
taking antibiotics [2]. The mechanism by 
which antimicrobials induce mania is still 
unknown and it is considered idiosyncratic 
in nature [1]. Clarithromycin and cipro-
floxacin are thought to be the two antibiotics 
that are most frequently associated with the 
development of mania [3]. 

The first description of clarithromycin-
induced mania in the published literature 
was in 1995: two patients were receiving 
treatment for Mycobacterium avium infec-
tion. In 2002, Neff et al. [4] reported a case 
of clarithromycin-induced mania after 
triple therapy for Helicobacter pylori in a 
patient with dyspepsia who did not respond 
to H2 blocker or to proton pump inhibitors. 

We have described a female patient with 
Parkinson’s disease and depression who 
developed bleeding peptic ulcer. Five days 
after initiating triple therapy with amoxi-
cillin, clarithromycin and omeprazole, she 
developed acute manic psychosis. There 
was no evidence of infection, hypoglyce-
mia or neurologic signs of cerebrovascular 
accident. The patient stopped the antibiotics 
and received prompt therapy with antipsy-
chotic medication, which led to improve-
ment in her mental status. She continued 
with omeprazole for anti-ulcer therapy 
with no recurrent episode of bleeding. 
Since there are only isolated reports in the 
literature linking acute psychosis to amoxi-
cillin, we thought clarithromycin to be the 
most likely drug culprit. Clarithromycin is a 
semisynthetic macrolide antibiotic derived 
from its parent compound erythromycin. 

In addition to gastrointestinal complaints, 
clarithromycin may also produce symptoms 
related to the central nervous system (CNS), 
such as confusion, insomnia, dizziness and 
lightheadedness [1]. Several theories have 
been proposed for the mechanism of acute 
manic psychosis from clarithromycin: 

Accumulation of the active metabo-
lite 14-OH of clarithromycin in the CNS; 
clarithromycin and its metabolites may be 
directly toxic to the CNS via its lipid-soluble 
active metabolite 14-hydroxyclarithromycin.

Increased levels of blood cortisol and 
prostaglandins, hormones that are asso-
ciated with mania by interaction with 
glutaminergic and γ-aminobutyric acid 
pathways.

Drug interactions due to the inhibition 
of cytochrome P450 by clarithromycin with 
a resultant accumulation of clarithromycin 
is the most commonly accepted theory 
[2]. Clarithromycin is metabolized via the 
CYP3A and CYP2C19 pathways, specifi-
cally via the cytochrome P-450 system by 
oxidation and demethylation.  

An example of this theory in the lit-
erature is the report by Neff and Kuo [4] 
of a patient with no known psychiatric 
disorders on low dose amitriptyline for 
insomnia, who developed manic psychosis 
1 week after starting clarithromycin for the 
eradication of presumed Helicobacter pylori 
peptic ulcer disease. Similarly, Pollak et 
al. [5] reported on fluoxetine toxicity in a 
patient who had been on fluoxetine for 16 
months and experienced psychosis within 1 
day of starting clarithromycin. Treatment of 
antibiotic-induced mania generally involves 
discontinuing the offending agent. However, 
if symptoms do not resolve quickly or the 

patient’s level of functioning is impaired, 
it may be necessary to add a psychotropic 
medication, such as an antipsychotic with 
or without benzodiazepine [3].

Conclusions
Acute drug psychosis is a rare condition 
but should always be considered when 
other causes such as infection, toxic or 
metabolic causes are absent. Patients taking 
several medications secondary to chronic 
disorders, as in our case, are particularly 
prone to drug interaction. Testing for 
Helicobacter pylori should show a defini-
tive result before starting triple therapy for 
peptic ulcer disease, and clinicians should 
be familiar with the potential psychiatric 
side effects.
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The ability of cytotoxic T lymphocytes (CTLs) to kill target cells 
is essential for immune system function and recent cancer 
therapies. Basu et al. show that CTLs induce cell death in 
part by tugging on the target cell. Stimulating CTLs caused 
increased force generation that was associated with increased 
formation of pores in target cells, which result from release 
of the perforin protein from CTLs. Enhanced pore formation 

and the resultant lysis of target cells were diminished if force 
generation was limited by growing cells on soft hydrogels. 
Local activation of pore formation in this manner may help 
protect neighboring cells from cytolytic secretions.

 

Cell 2016; 10.1016/j.cell.2016.01.021
Eitan Israeli
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Lymphocytes force target cells to die
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the corneal stroma via the interface of the 
corneal flap and proliferate. This causes 
blurred vision due to induced astigma-

A 45 year old hypertensive female pre-
sented after 2 weeks of suffering a for-

eign body sensation, ocular discomfort and 
reduced vision in her right eye. She under-
went a laser-assisted in situ keratomileusis 
(LASIK) refractive procedure 9 years previ-
ously to correct high myopia and another 
LASIK correction a year ago. Examination 
revealed a white stromal infiltration of epi-
thelial cells beneath the corneal flap.

With epithelial ingrowth, a post-LASIK 
complication, epithelial cells migrate into 

tism, glare when ingrowth is near the 
pupil margin, and discomfort caused by 
corneal surface irregularity. For asymp-
tomatic patients, observation is sufficient. 
However, for symptomatic patients, treat-
ment options may include laser ablation 
or surgical elevation of the flap and scrap-
ing of the cells. Our patient underwent 
laser treatment, which completely ablated  
the lesion. 
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Sleep loss is bad for memory formation; however, it affects 
some of us more than others. Saleti et al. combined memory 
tests, brain imaging, and sleep EEG recordings to study the 
interaction between brain structure, sleep loss, and cognitive 
performance. Individual differences in the anatomy of the 
human hippocampus explained many of the differences 
in learning impairment after sleep loss. These structural 

differences also predicted the subsequent EEG slow-wave 
activity during recovery sleep and the restoration of learning 
after sleep. The anatomical structure of the brain may thus 
represent a biomarker that predicts vulnerability to sleep loss 
and how easily an individual will recover. 

J Neurosci 2016; 36: 235
Eitan Israeli
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Sleep loss, brain structure, and learning

“Give me your tired, your poor
Your huddled masses yearning to breathe free
The wretched refuse of your teeming shore
Send these, the homeless, tempest-tossed to me
I lift my lamp beside the golden door”

Emma Lazarus (1849-1887), American poet and playwright, best known for “The New Colossus,” a sonnet from which the above 
lines appear on a bronze plaque in the pedestal of the Statue of Liberty placed in 1903. As a result of anti-Semitic violence in 

Europe, thousands of destitute Ashkenazi Jews emigrated from the Russian Pale of Settlement to New York. Lazarus advocated  
on behalf of indigent Jewish refugees, and helped establish the Hebrew Technical Institute in New York to  

provide vocational training to assist destitute Jewish immigrants to become self-supporting
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results suggest that baked egg-tolerant 1–5 year old egg-allergic 
children are evolving a tolerance to raw egg, which is not ha- 
stened by short-term regular inclusion of baked egg. 

After a thorough overview of novel concepts in food allergy 
treatments, Kyrsten Bayer from the Charite in Berlin concluded 
that desensitization/tolerance to allergenic food can be induced, 
but the question is: will it last and for how long?

However, as happens with all revolutions, time will tell 
whether it was justified. In the meantime, this new way of 
thinking definitely deserves our attention.

Correspondence
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baked egg by 35 egg-allergic children aged 1–5 years old. The 
final analysis after 6 months included 35 children (intervention 
group n=17, control group n=18) who underwent the raw egg 
oral food challenge. Ten children from the intervention group 
and 6 from the control group tolerated raw egg at the end of 
the study. Tolerance was independent of age and amount of 
baked egg consumed. Both groups demonstrated a reduction 
in skin prick testing wheal sizes and in whole egg, egg white, 
ovalbumin-specific serum IgE titers, and an increase in whole 
egg IgG4. No difference between the groups was observed in 
the percentage of naive (CD4+CD45RA+), central (CCR7-
CD45RA) or effector (CCR7+ CD45RA-) memory T cells or 
cytokine excretion after culture of cells with egg allergens. The 

Norovirus is the most common cause of outbreaks of acute 
gastroenteritis in National Health Service hospitals in the United 
Kingdom. Wards (units) are often closed to new admissions to 
stop the spread of the virus, but there is limited evidence 
describing the cost-effectiveness of ward closure. Sadique et 
al. conducted an economic analysis based on the results from 
a large, prospective, active-surveillance study of gastroenteritis 
outbreaks in hospitals and from an epidemic simulation study 
and compared alternative ward closure options evaluated at 
different time points since first infection, assuming different 
efficacies of ward closure. A total of 232 gastroenteritis 
outbreaks occurring in 14 hospitals over a 1 year period were  
analyzed. The risk of a new outbreak in a hospital is signi- 
ficantly associated with the number of admissions, general 
medical, and long-stay wards that are concurrently affected 

but is less affected by the level of community transmission. 
Ward closure leads to higher costs but reduces the 
number of new outbreaks by 6%–56% and the number 
of clinical cases by 1%–55%, depending on the efficacy of 
the intervention. The incremental cost per outbreak averted 
varies from £10,000 ($14,000) to £306,000 ($428,000), and 
the cost per case averted varies from £500 ($700) to £61,000 
($85,000). The cost-effectiveness of ward closure decreases 
as the efficacy of the intervention increases, and the cost-
effectiveness increases with the timing of the intervention. The 
efficacy of ward closure is critical from a cost-effectiveness 
perspective. The authors conclude that ward closure may be 
cost-effective, particularly if targeted to high-throughput units. 

J Infect Dis 2016; 213 (Suppl 1): S19-26
Eitan Israeli
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Cost-effectiveness of ward closure to control outbreaks of Norovirus 

Although immune cells fight infections, given their potential 
to cause damage, the brain must carefully regulate their entry. 
Cupovic et al. sought to better understand this process in 
mice infected with a neurotrophic coronavirus. They found that 
in response to infection, pockets of stromal cells in the brain 
rapidly expressed high amounts of the chemokines CCL19 and  
CCL21, secreted proteins that can attract virus-fighting T cells. 
Disrupting this important molecular circuitry increased the 

susceptibility of mice to the virus, and for the few T cells that 
could enter the brain, reduced their antiviral capabilities. Viral 
clearance led to reduced chemokine expression by stromal 
cells, indicating that the brain quickly rebuilds its barriers once 
an infection runs its course.

Immunity 2016; 10.1016/j.immuni.2015.12.022 

Eitan Israeli
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Controlling T cell access to the brain

“I love America more than any other country in this world, and, exactly for this reason, I insist 
on the right to criticize her perpetually”

James Baldwin (1924-1987), African-American novelist, essayist, playwright, poet, and social critic.
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Transient meningioencephalitis 
associated with adenovirus 
infection
To the Editor: 

A denoviruses (AdV) are DNA viruses 
that typically cause infections involving 

the upper or lower respiratory tract, gastro-
intestinal tract, or conjunctiva. Neurological 
manifestations of AdV infections in immu-
nocompetent children are considered rare, 
and include meningitis, myelitis, encephali-
tis and Reye-like syndrome [1]. There are a 
few case reports describing a distinct entity 
of AdV-associated-encephalopathy [1,2]. 

We encountered three male children 
(mean age 6.5 years, range 4.5–10 years) 
who presented to the emergency depart-
ment (ED) with a reduced level of con-
sciousness, convulsions and other signs 
and symptoms consistent with adenovirus 
infection, which included tonsillitis (P1 
and P3) and conjunctivitis (P2). Physical 
examination revealed nuchal rigidity in 
two patients. Lumbar puncture (LP) dem-
onstrated no pleocytosis in P1. In P2 pleo-
cytosis was evident (5 polymorphonuclear 
cells, 7 lymphocytes and 5 unidentified 
cells), and in P3 pleocytosis could not be 
ruled out due to a bloody tap. Toxic screen 
and brain imaging, including computed 
tomography (CT) with contrast media and 
magnetic resonance imaging (MRI), were 
unremarkable. Electroencephalogram 
revealed generalized encephalopathy in two 
children and was unavailable for the third 
patient. Using polymerase chain reaction 
(PCR), AdV was identified in the cerebro-
spinal fluid (CSF) (P2 and P3), sputum (P1 
and P3) and blood (P2 and P3). Treatment 
included antibiotics, acyclovir and dexa-

methasone upon admission. Although 
the three patients were dramatically ill at 
presentation in the ED, they all recovered 
rapidly (3–5 days after admission) with no 
neurological sequelae. 

Most published cases of AdV-related en- 
cephalitis occurred in neonates or immu-
nocompromised children, and were typi-
cally associated with a fulminant and often 
fatal course [3]. The current notion is that 
central nervous system (CNS) involvement 
due to AdV is rare in the pediatric immu-
nocompetent host [4]. 

A MEDLINE search of English-language 
literature for the period 1972–2013 revealed 
only nine other case reports depicting an 
acute profound encephalopathy due to AdV 
that resolves quickly and has no substantial 
sequelae [1,2]. The most extensive included 
seven patients, all of whom presented with 
transient encephalopathy and unremark-
able LP results, associated with intercurrent 
AdV infection [1].

All three patients described here simi-
larly had a stereotypic course of profound 
encephalopathy and seizures in the pres-
ence of intercurrent AdV infection. Patients 
2 and 3 had adenovirus virorachia, strongly 
supporting direct adenoviral involvement 
of the CNS, although in view of the bloody 
contamination of the CSF of patient #3, we 
cannot exclude the possibility that the CSF 
PCR positivity was a reflection of intercur-
rent adenovirus viremia. They all had nor-
mal neuroimaging, rapid convalescence, 
and good neurological outcome. 

Due to clinical improvement, the pa- 
tients were not tested for other viral infec-
tions. Moreover, tests for arbovirus infection 
are not routinely carried out in our institu-
tion. Overall, the clinical, laboratory and 

imaging studies in our patients support the 
diagnosis of AdV-related encephalitis.  

Evaluation for AdV infections in the ED 
is not routinely carried out in the setting 
of pediatric encephalopathy/encephalitis. 
Finding the etiological agent in cases of 
acute encephalopathy is important for 
prognosis and management and to reassure 
parents if benign entities are documented. 

Our findings should increase awareness 
of this eventually benign and reversible 
clinical entity. Further studies are needed 
to assess whether routine evaluation for 
adenoviral infection should be a part of the 
encephalopathy and encephalitis investiga-
tion algorithm.
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In the circulation, the secreted protein Reelin acts to stem 
bleeding after injury. Receptors for Reelin are found on the 
endothelial cells that line blood vessels. Ding et al. questioned 
whether Reelin contributes to atherosclerosis: plaque buildup in 
arteries. Mice that lacked Reelin in the circulation were protected 

from diet-induced atherosclerosis. Reelin deficiency prevented 
leukocytes from sticking to endothelial cells, a critical first step 
in the inflammatory response that promotes atherosclerosis.

Sci Signal 2015; 9: ra29
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