
Original Articles

 543

IMAJ • VOL 16 • september 2014

References 
1.	 Cox L, Nelson H, Lockey R. Allergen immunotherapy: a practice parameter 

third update. J Allergy Clin Immunol 2011; 127 (Suppl): S1-55.
2.	 Stokes JR, Casale TB. Allergic rhinitis and asthma: celebrating 100 years of immu- 

notherapy. Curr Opin Immunol 2011; 23: 808-13.
3.	 Eifan AO, Shamji MH, Durham SR. Longterm clinical and immunological effects 

of allergen immunotherapy. Curr Opin Allergy Clin Immunol 2011; 11: 586-93.
4.	 Matricardi PM, Kuna P, Panetta V, Wahn U, Narkus A. Subcutaneous immu- 

notherapy and pharmacotherapy in seasonal allergic rhinitis: a comparison based 
on meta-analyses. J Allergy Clin Immunol 2011; 128: 791-9.

5.	 Calderon MA, Casale TB, Togias A, Bousquet J, Durham SR, Demoly P. Allergen- 
specific immunotherapy for respiratory allergies: from meta-analysis to regis- 
tration and beyond. J Allergy Clin Immunol 2011; 127: 30-8.

6.	 Calderon MA, Gerth van Wijk R, Eichler I, et al., European Academy of Allergy 
and Clinical Immunology. Perspectives on allergen-specific immunotherapy in 
childhood: An EAACI position statement. Pediatr Allergy Immunol 2012; 23: 300-6.

7.	 Bousquet J, Lockey R, Malling HJ. Allergen immunotherapy: therapeutic vaccines 
for allergic diseases: A WHO position paper. J Allergy Clin Immunol 1998; 102: 
558-62.

8.	 Tankersley MS, Butler KK, Butler WK, Goetz DW. Local reactions during allergen 
immunotherapy do not require dose adjustment. J Allergy Clin Immunol 2000; 106: 
840-3.

9.	 Kelso JM. The rate of systemic reactions to immunotherapy injections is the same 
whether or not the dose is reduced after a local reaction. Ann Allergy Asthma 
Immunol 2004; 92: 225-7.

10.	 Roy SR, Sigmon JR, Olivier J, Moffitt JE, Brown DA, Marshall GD. Increased 
frequency of large local reactions among systemic reactors during subcutaneous 
allergen immunotherapy. Ann Allergy Asthma Immunol 2007; 99: 82-6.

11.	 Nelson HS. Subcutaneous immunotherapy. J Allergy Clin Immunol 2011; 128: 907.e3.
12.	 Cox L, Calderon MA. Subcutaneous specific immunotherapy for seasonal allergic 

rhinitis: a review of treatment practices in the US and Europe. Curr Med Res Opin 
2010; 26: 2723-33. 

13.	 Canonica GW, Baena-Cagnani CE, Bousquet J, et al. Recommendations for stan- 
dardization of clinical trials with allergen specific immunotherapy for respiratory 
allergy. A statement of a World Allergy Organization (WAO) taskforce. Allergy 
2007; 62: 317-24.

14.	 Cox L, Larenas-Linnemann D, Lockey RF, Passalacqua G. Speaking the same 

language: the World Allergy Organization Subcutaneous Immunotherapy 
Systemic Reaction Grading System. J Allergy Clin Immunol 2010; 125: 569-74.

15.	 Gold MS, Gidudu J, Erlewyn-Lajeunesse M, Law B; Brighton Collaboration 
Working Group on Anaphylaxis. Can the Brighton Collaboration case definitions 
be used to improve the quality of adverse event following immunization (AEFI) 
reporting? Anaphylaxis as a case study. Vaccine 2010; 28: 4487-98.

16.	 Larenas-Linnemann DE, Pietropaolo-Cienfuegos DR, Calderón MA. Evidence 
of effect of subcutaneous immunotherapy in children: complete and updated 
review from 2006 onward. Ann Allergy Asthma Immunol 2011; 107: 407-16.

17.	 Matricardi PM, Kuna P, Panetta V, Wahn U, Narkus A. Subcutaneous immu- 
notherapy and pharmacotherapy in seasonal allergic rhinitis: a comparison based 
on meta-analyses. J Allergy Clin Immunol 2011; 128: 791-9.

18.	 Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for asthma management 
and prevention: GINA executive summary. Eur Respir J 2008; 31: 143-78.

19.	 Brozek JL, Bousquet J, Baena-Cagnani CE, et al., Global Allergy and Asthma 
European Network; Grading of Recommendations Assessment, Development 
and Evaluation Working Group. Grading of Recommendations Assessment, 
Development and Evaluation Working Group: Allergic Rhinitis and its Impact on 
Asthma (ARIA) guidelines: 2010 revision. J Allergy Clin Immunol 2010; 126: 466-76.

20.	 Bernstein JA. Pharmacoeconomic considerations for allergen immunotherapy. 
Clin Allergy Immunol 2004; 18: 151-64.

21.	 Ragusa VF, Massolo A. Non-fatal systemic reactions to subcutaneous immu- 
notherapy: a 20-year experience comparison of two 10-year periods. Eur Ann 
Allergy Clin Immunol 2004; 36: 52-5 

22.	 Moreno C, Cuesta-Herranz J, Fernandez-Tavora L, Alvarez-Cuesta E. Immuno- 
therapy safety: a prospective multi-centric monitoring study of biologically 
standardized therapeutic vaccines for allergic diseases. Clin Exp Allergy 2004; 34: 
527-31.

23.	 Bernstein DI, Epstein T, Murphy-Berendts K, Liss GM. Surveillance of systemic 
reactions to subcutaneous immunotherapy injections: year 1 outcomes of the 
ACAAI and AAAAI collaborative study. Ann Allergy Asthma Immunol 2010; 
104: 530-5.

24.	 Tinkelman DG, Cole WQ 3rd, Tunno J. Immunotherapy: a one-year prospective 
study to evaluate risk factors of systemic reactions. J Allergy Clin Immunol 1995; 
95: 8-14.

25.	 DaVeiga SP, Caruso K, Golubski S, Lang DM. A retrospective survey of systemic 
reaction from allergen immunotherapy. J Allergy Clin Immunol 2008; 121 
(Suppl): S124.

Rheumatoid arthritis is a chronic autoinflammatory dis- 
ease that affects 1–2% of the world’s population and is 
characterized by widespread joint inflammation. Interleukin-1 
is an important mediator of cartilage destruction in rheumatic 
diseases, but our understanding of the upstream mechanisms 
leading to production of interleukin-1β in rheumatoid arthritis 
is limited by the absence of suitable mouse models of the 
disease in which inflammasomes contribute to pathology. 
Myeloid cell-specific deletion of the rheumatoid arthritis 
susceptibility gene A20/Tnfaip3 in mice (A20myel-KOmice) 
triggers a spontaneous erosive polyarthritis that resembles 
rheumatoid arthritis in patients. Rheumatoid arthritis in 
A20myel-KO mice is not rescued by deletion of tumur necrosis 
factor receptor. Vande Walle and team show, however, that it 
crucially relies on the Nlrp3 inflammasome and interleukin-1 
receptor signaling. Macrophages lacking A20 have increased 
basal and lipopolysaccharide-induced expression levels of 

the inflammasome adaptor Nlrp3 and proIL-1β. As a result, 
A20-deficiency in macrophages significantly enhances Nlrp3 
inflammasome-mediated caspase-1 activation, pyroptosis 
and interleukin-1β secretion by soluble and crystalline 
Nlrp3 stimuli. In contrast, activation of the Nlrc4 and AIM2 
inflammasomes is not altered. Importantly, increased Nlrp3 
inflammasome activation contributes to the pathology of 
rheumatoid arthritis in vivo, because deletion of Nlrp3, 
caspase-1 and the interleukin-1 receptor markedly protects 
against rheumatoid arthritis-associated inflammation and 
cartilage destruction in A20myel-KO mice. These results reveal 
A20 as a novel negative regulator of Nlrp3 inflammasome 
activation, and describe A20myel-KO mice as the first exper- 
imental model for studying the role of inflammasomes in the 
pathology of rheumatoid arthritis. 
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Monoallelic point mutations of isocitrate dehydrogenase type 
1 (IDH1) are an early and defining event in the development 
of a subgroup of gliomas and other types of tumor. They 
almost uniformly occur in the critical arginine residue 
(Arg 132) in the catalytic pocket, resulting in a neomorphic 
enzymatic function, production of the oncometabolite 
2-hydroxyglutarate (2-HG) genomic hypermethylation, genetic 
instability and malignant transformation. More than 70% of 
diffuse grade II and grade III gliomas carry the most frequent 
mutation, IDH1(R132H). From an immunological perspective, 
IDH1(R132H) represents a potential target for immunotherapy 
as it is a tumor-specific potential neoantigen with high 
uniformity and penetrance expressed in all tumor cells. Sch- 
umacher et al. demonstrate that IDH1(R132H) contains an  
immunogenic epitope suitable for mutation-specific vac- 
cination. Peptides encompassing the mutated region are 

presented on major histocompatibility complexes (MHC) 
class II and induce mutation-specific CD4+T-helper-1 (TH1) 
responses. CD4+ TH1 cells and antibodies spontaneously 
occurring in patients with IDH1(R132H)-mutated gliomas 
specifically recognize IDH1(R132H). Peptide vaccination 
of mice devoid of mouse MHC and transgenic for human 
MHC class I and II with IDH1(R132H) p123-142 results in an 
effective MHC class II-restricted mutation-specific antitumor 
immune response and control of pre-established syngeneic 
IDH1(R132H)-expressing tumors in a CD4+ T cell-dependent 
manner. As IDH1(R132H) is present in all tumor cells of these 
slow-growing gliomas, a mutation-specific anti-IDH1(R132H) 
vaccine may represent a viable novel therapeutic strategy for 
IDH1(R132H)-mutated tumors. 

Nature 2014; 512: 324

Eitan Israeli 

Capsule

A vaccine targeting mutant IDH1 induces antitumor immunity

The cis-regulatory effects responsible for cancer development 
have not been as extensively studied as the perturbations 
of the protein coding genome in tumorigenesis. To better 
characterize colorectal cancer (CRC) development Ongen 
et al. conducted an RNA-sequencing experiment of 103 
matched tumor and normal colon mucosa samples from 
Danish CRC patients, 90 of which were germline-genotyped. By 
investigating allele-specific expression (ASE) the authors show 
that the germline genotypes remain important determinants of 
allelic gene expression in tumors. Using the changes in ASE 
in matched pairs of samples they discovered 71 genes with 
excess of somatic cis-regulatory effects in CRC, suggesting 
a cancer driver role. The authors correlated genotypes and 
gene expression to identify expression quantitative trait loci 
(eQTLs) and found 1693 and 948 eQTLs in normal samples 
and tumors, respectively. They estimate that 36% of the tumor 

eQTLs are exclusive to CRC and show that this specificity is 
partially driven by increased expression of specific trans- 
cription factors and changes in methylation patterns. They 
also show that tumor-specific eQTLs are more enriched for 
low CRC genome-wide association study (GWAS) P values 
than shared eQTLs, which suggests that some of the GWAS 
variants are tumor-specific regulatory variants. Importantly, 
tumor-specific eQTL genes also accumulate more somatic 
mutations when compared to the shared eQTL genes, raising 
the possibility that they constitute germline-derived cancer 
regulatory drivers. Collectively the integration of genome and 
the transcriptome reveals a substantial number of putative 
somatic and germline cis-regulatory cancer changes that may 
have a role in tumorigenesis. 

Nature 2014; 512: 87

Eitan Israeli

Capsule

Putative cis-regulatory drivers in colorectal cancer



Original Articles

 563

IMAJ • VOL 16 • september 2014

References
1.	 Bar Y, Kubo M. Obstetrics in Israel – Annual report 2010. Israeli Society of 

Maternal Fetal Medicine 2011 November Available from: URL: http://ismfm.
org.il/upload/infocenter/info_images/bar.pdf

2.	 Menacker F, Hamilton BE. Recent trends in cesarean delivery in the United 
States. NCHS Data Brief 2010; 35: 1-8.

3.	 Ronsmans C, Holtz S, Stanton C. Socioeconomic differentials in caesarean rates 
in developing countries: a retrospective analysis. Lancet 2006; 368: 1516-23.

4.	 MacDorman MF, Declercq E, Menacker F, Malloy MH. Neonatal mortality 
for primary cesarean and vaginal births to low-risk women: application of an 
“intention-to-treat” model. Birth 2008; 35: 3-8.

5.	 Derbent A, Tatli MM, Duran M, et al. Transient tachypnea of the newborn: 
effects of labor and delivery type in term and preterm pregnancies. Arch 
Gynecol Obstet 2011; 283: 947-51.

6.	 Hannah ME, Hannah WJ, Hewson SA, Hodnett ED, Saigal S, Willan AR. Planned 
caesarean section versus planned vaginal birth for breech presentation at term: 
a randomised multicentre trial. Term Breech Trial Collaborative Group. Lancet 
2000; 356: 1375-83.

7.	 ACOG Committee Opinion No. 340. Mode of term singleton breech delivery. 
Obstet Gynecol 2006; 108: 235-7.

8.	 Salim R, Shalev E. Health implications resulting from the timing of elective 
cesarean delivery. Reprod Biol Endocrinol 2010; 8: 68.

9.	 Clark SL, Miller DD, Belfort MA, Dildy GA, Frye DK, Meyers JA. Neonatal and 
maternal outcomes associated with elective term delivery. Am J Obstet Gynecol 
2009; 200: 156-4.

10.	 Tita AT, Landon MB, Spong CY, et al. Timing of elective repeat cesarean delivery 
at term and neonatal outcomes. N Engl J Med 2009; 360: 111-20.

11.	 Morrison JJ, Rennie JM, Milton PJ. Neonatal respiratory morbidity and mode 
of delivery at term: influence of timing of elective caesarean section. Br J 
Obstet Gynaecol 1995; 102: 101-6.

12.	 Yee W, Amin H, Wood S. Elective cesarean delivery, neonatal intensive care unit 
admission, and neonatal respiratory distress. Obstet Gynecol 2008; 111: 823-8.

13.	 De Luca R, Boulvain M, Irion O, Berner M, Pfister RE. Incidence of early 

neonatal mortality and morbidity after late-preterm and term cesarean 
delivery. Pediatrics 2009; 123: e1064-71.

14.	 Riskin A, Abend-Weinger M, Riskin-Mashiah S, Kugelman A, Bader D. 
Cesarean section, gestational age, and transient tachypnea of the newborn: 
timing is the key. Am J Perinatol 2005; 22: 377-82.

15.	 Hansen AK, Wisborg K, Uldbjerg N, Henriksen TB. Risk of respiratory morbidity 
in term infants delivered by elective caesarean section: cohort study. BMJ 2008; 
336 (7635): 85-7.

16.	 Nir V, Nadir E, Feldman M. Late better than early elective term cesarean 
section. Acta Paediatr 2012; 101: 1054-7.

17.	 Hankins GD, Clark SM, Munn MB. Cesarean section on request at 39 weeks: impact 
on shoulder dystocia, fetal trauma, neonatal encephalopathy, and intrauterine fetal 
demise. Semin Perinatol 2006; 30: 276-87.

18.	 Haas DM, Ayres AW. Laceration injury at cesarean section. J Matern Fetal Neonatal 
Med 2002; 11: 196-8.

19.	 Ehrenthal DB, Hoffman MK, Jiang X, Ostrum G. Neonatal outcomes after 
implementation of guidelines limiting elective delivery before 39 weeks of 
gestation. Obstet Gynecol 2011; 118: 1047-55.

20.	 Dollberg S, Haklai Z, Mimouni FB, Gorfein I, Gordon ES. Birth weight standards 
in the live-born population in Israel. IMAJ 2005; 7: 311-14.

21.	 Kaplan M, Merlob P, Regev R. Israel guidelines for the management of neonatal 
hyperbilirubinemia and prevention of kernicterus. J Perinatol 2008; 28: 389-97.

22.	 Leone A, Ersfeld P, Adams M, Meyer SP, Bucher H, Arlettaz R. Neonatal 
morbidity in singleton late preterm infants compared with full-term infants. 
Acta Paediatr 2012; 101: e6-10.

23.	 Hansen AK, Wisborg K, Uldbjerg N, Henriksen TB. Elective caesarean section 
and respiratory morbidity in the term and near-term neonate. Acta Obstet 
Gynecol Scand 2007; 86: 389-94.

24.	 Katz C, Bentur L, Elias N. Clinical implication of lung fluid balance in the 
perinatal period. J Perinatol 2011; 31: 230-5.

25.	 Helve O, Janer C, Pitkanen O, Andersson S. Expression of the epithelial sodium 
channel in airway epithelium of newborn infants depends on gestational age. 
Pediatrics 2007; 120: 1311-16.

As modern humans migrated out of Africa, they encountered 
many new environmental conditions, including greater tem- 
perature extremes, different pathogens and higher altitudes. 
These diverse environments are likely to have acted as agents 
of natural selection and to have led to local adaptations. 
One of the most celebrated examples in humans is the 
adaptation of Tibetans to the hypoxic environment of the 
high altitude Tibetan plateau. A hypoxia pathway gene, 
EPAS1, was previously identified as having the most extreme 
signature of positive selection in Tibetans, and was shown to 
be associated with differences in hemoglobin concentration 
at high altitude. Re-sequencing the region around EPAS1 
in 40 Tibetan and 40 Han individuals, Huerta-Sánchez et al. 
found that this gene has a highly unusual haplotype structure 

that can only be convincingly explained by introgression of 
DNA from Denisovan or Denisovan-related individuals into 
humans. Scanning a larger set of worldwide populations, 
the authors find that the selected haplotype is only found in 
Denisovans and in Tibetans, and at very low frequency among 
Han Chinese. Furthermore, the length of the haplotype, and 
the fact that it is not found in any other populations, makes 
it unlikely that the haplotype sharing between Tibetans and 
Denisovans was caused by incomplete ancestral lineage 
sorting rather than introgression. These findings illustrate that 
admixture with other hominin species has provided genetic 
variation that helped humans to adapt to new environments. 
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Altitude adaptation in Tibetans caused by introgression of Denisovan-like DNA

“Music is a moral law. It gives soul to the universe, wings to the mind, flight to the imagination, 
and charm and gaiety to life and to everything”

Plato (423-348 BC), Greek philosopher and mathematician. He was Socrates’ student and founded the Academy in Athens, the 
first institution of higher learning in the Western world. Along with Socrates and his most famous student,  

Aristotle, Plato helped to lay the foundations of Western philosophy and science 
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Sequencing studies of breast tumor cohorts have identified 
many prevalent mutations, but provide limited insight into the 
genomic diversity within tumors. Wang et al. developed a whole-
genome and exome single-cell sequencing approach called 
nuc-seq that uses G2/M nuclei to achieve 91% mean coverage 
breadth. The authors applied this method to sequence single 
normal and tumor nuclei from an estrogen receptor-positive 
(ER+) breast cancer and a triple-negative ductal carcinoma. In 
parallel, they performed single nuclei copy number profiling. 
These data show that aneuploid rearrangements occurred 
early in tumor evolution and remained highly stable as the 

tumor masses clonally expanded. In contrast, point mutations 
evolved gradually, generating extensive clonal diversity. Using 
targeted single-molecule sequencing, many of the diverse 
mutations were shown to occur at low frequencies (<10%) in 
the tumor mass. Using mathematical modeling we found that 
the triple-negative tumor cells had an increased mutation rate 
(13.3×), whereas the ER+ tumor cells did not. These findings 
have important implications for the diagnosis, therapeutic 
treatment and evolution of chemoresistance in breast cancer. 

Nature 2014; 512: 155
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Clonal evolution in breast cancer revealed by single nucleus genome sequencing

A growth factor receptor called EGFR is often overactive in 
glioblastoma, a common and frequently lethal form of brain 
cancer. Kusne et al. found that the kinase aPKC was stimulated 
in glioblastoma cells not only by abnormally active EGFR but 
also in response to a cytokine called TNF-α released by immune 
cells that infiltrate the tumors. A drug that inhibited aPKC 

reduced tumor growth in a mouse model of glioblastoma, and 
glioblastoma patients with high aPKC levels had shorter survival 
times. Thus, two cancer-promoting pathways converge on aPKC, 
making it an attractive therapeutic target in glioblastoma. 

Sci Signal 2014; 7: ra75 
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The WMA Declaration of Venice on 
Terminal Illness adopted in 1983 and 
revised in 2006 states: 

the WMA condemns as unethical 
both euthanasia and physician-
assisted suicide.” The statement con-
tinues by saying that “in the care of 
terminally ill patients, the primary 
responsibilities of the physician are 
to assist the patient in maintaining 
an optimal quality of life through 
controlling symptoms and address-
ing psychosocial needs and to enable 
the patient to die with dignity and 
in comfort…The patient’s right to 
autonomy in decision making must 
be respected with regard to decisions 
in the terminal phase of life. This 
includes the right to refuse treat-
ment and to request palliative mea-
sures to relieve suffering…however, 
physicians are ethically prohibited 
from actively assisting patients in 
suicide. 

The WMA Declaration on End-of-Life 
Medical Care (2011) gives more specific 
recommendations on what can be done to 
improve patient care during this medically 
and ethically difficult phase. 

So, what can a physician do to recon-
cile between the ethically and publicly 
recognized value of life and the no less 
important value of patient autonomy? 
First, let us recognize that the main factors 
involved in a terminally ill patient’s desire 
to end his or her life often involve unbear-
able pain and depression [6]. Both of these 
are treatable conditions and every effort 
should be made to address them compre-
hensively. Second, true patient autonomy 
means involving the patient every step of 
the way. It requires a discussion within the 
medical community and society in general 
of how to increase access to good end-of-
life care. And it requires a conversation 
with the individual patient about the range 
of options at the end of life [2].

The innate justification for allowing 
physician-assisted suicide is clear. No 
one, least of all a physician, wants another 
human being to suffer. But aside from 
the other difficulties raised, the option 
of physician-assisted suicide engenders a 
slippery slope. Although some maintain 
that legal and administrative safeguards 
prevent such scenarios, there is evidence to 
the contrary [3]. We must ensure that our 
weakest patients are not placed in unten-
able positions of having to make decisions 
they do not freely wish to make. 

Finally, even among those who feel the 
patient should have the right to end his 
life in certain situations, this belief should 
not obligate physicians to take part and 
breach their ethical norms. Regardless 
of whether a physician has tools at her 
disposal to heal or not, her task is not to 
assist the patient in ending his own life. 
Primum non nocere must remain the phy-
sician’s guiding principle even where the 
line between what is helping and what is 
hurting has become faint. 
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liovirus vaccine (bOPV), or no vaccine. A bOPV challenge was 
administered 4 weeks later, and excretion was assessed 3, 7, 
and 14 days later. A total of 954 participants completed the 
study. Any fecal shedding of poliovirus type 1 was 8.8, 9.1, 

and 13.5% in the IPV group and 14.4, 24.1, and 52.4% in the 
control group by 6- to 11-month, 5-year, and 10-year groups, 
respectively (IPV versus control: Fisher’s exact test P < 0.001). 
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“Education is not the filling of a pail, but the lighting of a fire”
William Butler Yeats (1865-1939), Irish poet and one of the foremost figures of 20th century literature. He won  

the Nobel Prize for Literature in 1923

“Music expresses that which cannot be said and on which it is impossible to be silent”
Victor Hugo (1802-1885), French poet, novelist, and dramatist, whose most well-known book is The Hunchback of Notre Dame
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Small-cell lung cancer (SCLC), an aggressive neuroendocrine 
tumor with early dissemination and dismal prognosis, 
accounts for 15–20% of lung cancer cases and ~200,000 
deaths each year. Most cases are inoperable, and biopsies 
to investigate SCLC biology are rarely obtainable. Circulating 
tumor cells (CTCs), which are prevalent in SCLC, present 
a readily accessible ‘liquid biopsy’. Hodgkinson et al. 
show that CTCs from patients with either chemosensitive 
or chemorefractory SCLC are tumorigenic in immune-
compromised mice, and the resultant CTC-derived explants 
(CDXs) mirror the donor patient’s response to platinum and 

etoposide chemotherapy. Genomic analysis of isolated CTCs 
revealed considerable similarity to the corresponding CDX. 
Most marked differences were observed between CDXs 
from patients with different clinical outcomes. These data 
demonstrate that CTC molecular analysis via serial blood 
sampling could facilitate delivery of personalized medicine 
for SCLC. CDXs are readily passaged, and these unique mouse 
models provide tractable systems for therapy testing and 
understanding drug resistance mechanisms. 

Nature Med 2014; 20: 897
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Tumorigenicity and genetic profiling of circulating tumor cells in small-cell lung cancer

Sepsis is a complication of infection that kills ~7 million 
people a year, with no successful molecular therapy. But cells 
are more versatile than molecules: They make products and 
respond to their environments. Fletcher et al. investigated 
whether cells are better equipped to battle this multifocal 
disease. One injection of anti-inflammatory cells derived 

from the lymph nodes dramatically increased survival in two 
mouse models of sepsis under conditions that mimic those in 
the clinic. These beneficial cells reduced the deadly “cytokine 
storm” associated with sepsis. 

Sci Transl Med 2014; 6: 249ra109
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Anti-inflammatory cells for treating sepsis

“If you could say it in words there would be no reason to paint”
Edward Hopper (1882-1967), American artist
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of a specific immunotherapy for cancer 
(such as interferon-alpha) and for the 
direct synthesis of aPL by tumoral cells in 
hematological malignancies. Interestingly, 
some authors found that even if high 
levels of aPL are more frequent in hema-
tological malignancies, a clinical throm-
bosis is more likely in patients with solid 
tumors [12]. 

Regarding prognosis, it is important 
to underline that CAPS, a severe condi-
tion, could be even more severe when 
associated with cancer. Miesbach and 
co-authors [13] compared CAPS patients 
with and without malignancies (based on 
262 patients recorded in the CAPS registry 
until February 2006) and found similar 
clinical manifestations in the two groups, 
but 39% of neoplastic patients recovered 
as compared to 58% in the other group. 

In conclusion, the rapid appearance 
of multiple thrombotic complications at 
the microvascular level in cancer patients 
should lead clinicians to consider the diag-

nosis of CAPS and subsequently initiate, as 
soon as possible, an “aggressive” treatment 
that includes glucorticoids as first-line 
therapy in addition to anticoagulation 
with heparin.
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Rheumatoid arthritis is a chronic autoinflammatory dis- 
ease that affects 1–2% of the world’s population and is 
characterized by widespread joint inflammation. Interleukin-1 
is an important mediator of cartilage destruction in rheumatic 
diseases, but our understanding of the upstream mechanisms 
leading to production of interleukin-1β in rheumatoid arthritis 
is limited by the absence of suitable mouse models of the 
disease in which inflammasomes contribute to pathology. 
Myeloid-cell-specific deletion of the rheumatoid arthritis 
susceptibility gene A20/Tnfaip3 in mice (A20myel-KOmice) 
triggers a spontaneous erosive polyarthritis that resembles 
rheumatoid arthritis in patients. Rheumatoid arthritis in 
A20myel-KO mice is not rescued by deletion of tumur necrosis 
factor receptor. Vande Walle and team show, however, that it 
crucially relies on the Nlrp3 inflammasome and interleukin-1 
receptor signaling. Macrophages lacking A20 have increased 
basal and lipopolysaccharide-induced expression levels of 

the inflammasome adaptor Nlrp3 and proIL-1β. As a result, 
A20-deficiency in macrophages significantly enhances Nlrp3 
inflammasome-mediated caspase-1 activation, pyroptosis 
and interleukin-1β secretion by soluble and crystalline Nlrp3  
stimuli. In contrast, activation of the Nlrc4 and AIM2 in- 
flammasomes is not altered. Importantly, increased Nlrp3 
inflammasome activation contributes to the pathology of 
rheumatoid arthritis in vivo, because deletion of Nlrp3, 
caspase-1 and the interleukin-1 receptor markedly protects 
against rheumatoid arthritis-associated inflammation and 
cartilage destruction in A20myel-KO mice. These results reveal 
A20 as a novel negative regulator of Nlrp3 inflammasome 
activation, and describe A20myel-KO mice as the first exper- 
imental model for studying the role of inflammasomes in the 
pathology of rheumatoid arthritis. 

Nature 2014; 512: 69
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Negative regulation of the NLRP3 inflammasome by A20 protects against arthritis

“Why do they call it rush hour when nothing moves?”
Robin Williams (1951-2014), American actor and comedian. His film career included acclaimed work such as Popeye (1980), The 

World According to Garp (1982), Good Morning, Vietnam (1987), Dead Poets Society (1989), Awakenings (1990),  
The Fisher King (1991), and Good Will Hunting (1997), as well as financial successes such as Mrs. Doubtfire  

among others. Williams received numerous awards. He died of an apparent suicide at his home in California
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of patients with rheumatoid arthritis, in 
patients with systemic lupus erythematosus, 
multiple sclerosis and different forms of 
myositis, and were associated with the dis-
ease activity in most of the studies [13-15]. 

In 2012 Agmon-Levin and colleagues 
[16] investigated ferritin levels in a popu-
lation of patients with APS and CAPS. 
Among patients with APS, hyperfer-
ritinemia was associated with venous 
thrombosis, and cardiac, neurological and 
hematological manifestations. Interestingly, 
in the subgroup of patients with CAPS, 
hyperferritinemia was detected in 71% of 
subjects, whereas ferritin levels in this sub-
group were significantly higher compared 
with APS-non-CAPS patients. Thus, CAPS 
has recently been included in the defini-
tion of the hyperferritinemic syndrome, 
in which four potentially life-threatening 
conditions characterized by extremely high 
levels of ferritin (namely, adult-onset Still 
disease, macrophage activation syndrome, 
CAPS, severe sepsis) merge in a single syn-
dromic entity [12]. 

Undoubtedly, further investigations are 
needed to clarify the pathogenic mecha-
nisms and the interplay of the cytokine 
storm, the endothelial damage and the 
activation of macrophages, that lead to 
such high levels of ferritin, as well as the 
exact role of serum ferritin in the inflam-
matory process in the course of CAPS.

The case series reported by de Meis et 
al. [4] represents a paradigmatic example 

of the   complex interplay of malignancies, 
infections and surgery, which contribute 
to an extremely rare but life-threatening 
condition called CAPS. The goal will be to 
pool samples of whole blood and serum of 
CAPS patients during the acute episode in 
order to perform mechanistic studies. This 
will lead to a better understanding of the 
role of each molecule, including ferritin, 
in the pathogenic sequence of the events 
taking part in this catastrophic condition, 
as in an orchestra. Furthermore, it might 
reveal new therapeutic targets for treat-
ment of patients with APS and CAPS. 
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Patients with Duchenne muscular dystrophy find their muscles 
growing progressively weaker. Studies identified dystrophin as 
the culprit gene, which galvanized research into gene-targeted 
therapies. Long et al. applied genome editing to “correct” 
the disease-causing mutation in mice genetically destined 
to develop the disease. This germline editing strategy kept 

muscles from degenerating, even in mice harboring only a 
small percentage of corrected cells. Although not feasible 
for humans, this proof of concept sets the stage for applying 
genome editing to specific cell types involved in the disease. 

 Science 2014; 345: 1184 
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Genome editing corrects a muscle disease

“Intelligence is the ability to adapt to change”
Stephen Hawking (born 1942), English theoretical physicist, cosmologist, author and Director of Research at the Centre for  

Theoretical Cosmology at the University of Cambridge. Suffering from amyotrophic lateral sclerosis (ALS), Hawking 
 is almost entirely paralyzed and communicates through a speech-generating device
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paralysis (such as fMRI1 or SSEP2), which 
might have added pertinent diagnostic 
information. Furthermore, in the past year 
he was hospitalized twice in an internal 
medicine department for investigation of 
diverse neurological and gastrointestinal 
complaints and was evaluated using brain 
CT angiography, lumbar X-ray, echocar-
diography, urine output measurement, and 
blood and urine cultures. A gastroscopy 
failed to demonstrate pathological find-
ings. Three weeks after hospitalization and 
neuroleptic treatment his psychosis state 
improved and no recurrence of any former 
neurological deficit was noted at discharge. 
He explained his miraculous recovery as an 
act of God. 

COMMENT

This case emphasizes the importance of 
a multidisciplinary approach, including 
psychiatric consultation, in the evaluation 

fMRI = functional magnetic resonance imaging
SSEP = somatosensory evoked potential

of every patient presenting with atypical 
paralysis, notwithstanding a long duration 
of disability. Psychological factors should 
be considered in the evaluation of any 
patient with an atypical presentation of 
a neurological symptom. Misdiagnosing 
an organic illness is one reason that may 
deter physicians from investigating and 
diagnosing psychogenic disorders, but a 
thorough clinical examination in com-
bination with imaging modalities and 
other appropriate diagnostic studies can 
exclude an organic disorder, hence sug-
gesting a psychiatric diagnosis. 

Reluctance to diagnose a psychiatric 
condition in a patient presenting with 
physical symptoms may lead to further 
use of costly and sometimes even unneces-
sary invasive procedures, which may deter 
proper management and subject patients 
to significant risks [3]. Psychogenic reac-
tions such as conversion are one of the 
most unstable psychiatric diagnoses, with 
90% change of diagnosis (in contrast to a 
7% change in schizophrenic psychosis) 

[4]. Interestingly, a “hysterical defense” 
(resembling a conversion disorder) against 
psychosis was theorized in the psychoana-
lytical literature [5], but to our knowledge 
this is the first publication of a conversion 
disorder which “converted” to psychosis.
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Buruli ulcer disease causes extensive skin lesions and can be  
deadly, but the lesions themselves don’t hurt, which can stop 
patients from seeking the appropriate care. The pathogen 
Mycobacterium ulcerans causes Buruli ulcers and also alleviates 
the pain. Although many scientists studying this disease 
thought the pathogen caused nerve damage that blocked the  

pain, Marion et al. show that the mycobacteria produce the  
mycolactone toxin, which causes analgesia by blocking the  
function of pain-responsive nerves. The findings could poten- 
tially help researchers develop a whole new class of painkillers. 

Cell 2014;157: 1565
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Mycobacterium make not-so-painful ulcers

Cells need mechanisms to detect and disable pathogens 
that infect them. Tam et al. now show that complement C3, 
a protein that binds to pathogens in the blood, can enter 
target cells together with the pathogen. Once inside the 
cell, the presence of C3 triggers both immune signaling and 
degradation of the internalized pathogen. The discovery of 

this pathway reveals that cells possess an early warning 
system of invasion that works against a diverse array of 
pathogens and does not require recognition of any specific 
pathogen molecules. 

Science 2014; 345: 10.1126/science.1256070 
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Bringing in the agent of your own destruction

“People hate as they love, unreasonably”
William Makepeace Thackeray (1811-1863), English novelist famous for his satirical works, particularly  

Vanity Fair, a panoramic portrait of English society
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COMMENT

Abdominoscrotal hydrocele is a rare entity 
especially in the pediatric population. The 
mechanism of ASH evolvement includes 
partial obliteration of the processus vagi-
nalis, allowing fluid entrance from the peri-
toneal cavity to the sac but obstruction of 
the flow from the sac to the abdominal cav-
ity. The hydrocele sac acts like a unilateral 
valve, allowing unidirectional flow only, 
from the abdominal cavity to the sac. With 
time the increased fluid volume stretches 
the sac in numerous directions, leading to 
its extension to the abdomen [1]. 

Hydronephrosis is a well-documented 
complication of ASH [2], but in our case 
obstruction was prolonged, resulting in 
severely reduced right renal function and 
compensatory hypertrophy of the contralat-
eral kidney. Obstruction could be related to 
direct compression of the ureter and pressure 
on the urinary bladder distortion of the tri-
gon and of the right ureterovesical junction.

Management of ASH is surgical since 
this lesion may cause severe complications, 
such as respiratory distress, lower limb 
edema due to pressure on major blood 
vessels in the pelvis [3], testicular dysmor-
phism [4] and, rarely, malignant trans-
formation of the tunica of the abdominal 
hydrocele [5]. 

To the best of our knowledge this is the 
first report of a prolonged kidney obstruc-
tion with renal function deterioration. 
The most important “take-home message” 
from our case is the need for awareness 
among patients and practitioners (fam-
ily doctors, pediatricians, school nurses). 
Pubertal and post-pubertal boys should 
be educated about self-examination and 
should be encouraged to seek medical help 
as soon as an abnormal or scrotal finding is 
suspected. Prompt renal drainage, excision 
of the obstructing mass, and long-term 
follow-up by a urologist and nephrologist 
were the key points in the management of 
our patient.
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T cell activation requires increased intracellular calcium and 
the activity of various enzymes, such as the kinase Itk. Wang 
et al. report that two signals, calcium and lipids, converged 
on Itk for maximal activation of T cells. The same region of 
the Itk protein bound to the signaling lipid PI(3,4,5)P3 and 
to the calcium-binding protein calmodulin. PI(3,4,5)P3 and 

calmodulin enhanced the binding of each other to Itk. The 
binding of both PI(3,4,5)P3 and calmodulin was necessary 
so that T cells produced maximal levels of an inflammatory 
cytokine, interleukin-17A. 

Sci Signal 2014; 7: ra74

Eitan Israeli

Capsule

Two signals for maximal T cell activation

Sounds can draw our attention to a specific location and 
make us aware of something that we may otherwise overlook. 
But do auditory cues improve the function of other senses, 
such as sight? To find out, Feng et al. recorded the electrical 
activity in people’s brains when they were seeing and hearing 
stimuli. The researchers played a sound from one side and 
then quickly flashed a visual stimulus either on the same side 

as the sound or on the opposite side. When the sound and 
the visual stimulus came on the same side, electrical activity 
in the brain increased and people correctly identified the 
visual stimulus more often. This suggests that sound helps 
the brain process co-localized visual input. 

J Neurosci 2014; 34: 9817

Eitan Israeli

Capsule

Hearing sounds can improve your vision

“I have one share in corporate Earth, and I am nervous about the management”
 E.B. White (1899-1985), American writer and co-author of the English language style guide, The Elements of Style, commonly known 

as “Strunk & White.” He also wrote books for children, including Charlotte’s Web, Stuart Little and The Trumpet of the Swan
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brain and increasing the intracranial pres-
sure, or through neuroendocrine effects on 
the mineralocorticoid receptor which is 
abundant in choroid plexus epithelial cells 
that regulate CSF production.

Treatment for primary pseudotumor 
cerebri syndrome is intended to reduce 
intracranial pressure and thus prevent visual 
loss and headaches. Medical treatment in- 
cludes a low sodium weight-reduction 
diet, carbonic anhydrase inhibitors, ste-
roids, digoxin and loop diuretics. Surgical 

treatment (nerve sheath fenestration, lum-
boperitoneal shunt, ventriculoperitoneal 
shunt, or subtemporal decompression) 
is necessary for patients unresponsive to 
therapy [5]. 
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Mycobacterium tuberculosis causes an infection that can sometimes 
kill, but it proceeds to disease in only about 10% of individuals. Now, 
Montoya and team provide a clue to how most people keep this 
bacterium in check. They show that when people fight tuberculosis, 
their immune cells secrete the cytokine interleukin-32, which may 
work through an antimicrobial pathway that uses vitamin D. The 

researchers analyzed five different clinical data sets and found 
that interleukin-32 may indicate latent tuberculosis. Interleukin-32 
therefore may both contribute directly to the host response to 
tuberculosis and reflect protection against the disease. 

Sci Transl Med 2014; 6: 250ra114
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How immune cells fight TB and show it

The length of your eyelashes probably differs from the 
length of the hair on your head – and unlike your hair, your 
eyelashes can never reach your shoulders. What controls 
how long hair can get? To find out, Higgins et al. studied 
people with a rare disorder called familial trichomegaly, who 
have very long eyelashes and longer hair on the arms. They 
found that these people had a mutation in the gene that 

encodes fibroblast growth factor 5 (FGF5). When human hair 
follicles produce FGF5, they stop growing hair. Targeting FGF5 
could potentially control the growth and rest phases of hair 
follicles, preventing unwanted hair from sprouting or growing 
longer lashes and locks. 

Proc Natl Acad Sci USA. 2014;10.1073/pnas.1402862111
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The long and short of hair growth

In the autoimmune disease systemic sclerosis (SSc), high col- 
lagen production by fibroblasts causes “scarring” of the skin  
and internal organs. During this process, called fibrosis, the Wnt  
signaling pathway is frequently activated. Svegliati and co-
workers found that antibodies in the serum from SSc patients 
stimulated a pathway that suppressed the expression of WIF-1,  
which encodes a Wnt inhibitor, and triggered collagen produc- 

tion in fibroblasts from normal individuals. Effects were sim- 
ilar when cells were treated with DNA-damaging agents. In fibro- 
blasts from SSc patients, inhibiting this pathway caused the cells 
to express WIF-1 and produce less collagen. In a mouse model  
of fibrosis, inhibiting this pathway prevented fibrotic skin thickening. 

Sci Signal 2014; 7: ra84 
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Connecting DNA damage to fibrosis

“It is a truism that almost any sect, cult, or religion will legislate its creed into law if it acquires 
the political power to do so”

Robert A. Heinlein (1907-1988), American science-fiction writer




