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While the IDF-MC strives to bring the best combat 
casualty care possible to the field, we hope that these efforts 
remain academic. 
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HIV-1 replicates well in humans but not in monkeys or mice.  
On the up side, this reduces the risk of cross-species trans- 
missions, but it makes the study of HIV-1 and AIDS more difficult. 
Hatziioannou et al. overcame this hurdle by serially passaging 
HIV-1 in pigtailed macaques. Over time, the HIV-1 acquired 
mutations that allowed it to adapt to the monkeys. Depleting 
CD8+ T cells during acute infection resulted in a subset of  

animals developing an AIDS-like disease by the fourth passage.  
HIV-1 envelope protein gene selection and the acquisition 
of mutations in the HIV protein Vpu, which allowed HIV-1 to 
overcome host restriction by the macaque protein tetherin, 
accompanied the viral adaptation to the monkeys.
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country. In Israel, economic obstacles or lack of medical insur-
ance are of negligible importance. Primary physicians’ refer-
ral patterns and nephrology service availability seem to play a 
role. More detailed data regarding the causes for late referral 
in Israel are needed. Life expectancy of patients on dialysis is 
disappointingly short. Since many predictors of survival are 
not modifiable, it is important to address those predictors that 
are modifiable, such as early nephrology referral.

The ideal timing of nephrology referral is not simple to 
determine. Data from clinical trials show that the benefit from 
early referral is influenced by the length of the nephrology care 
[6-7,11]. Nonetheless, even short-term pre-dialysis nephrology 
care, up to 3 months before dialysis is started, is of significant 
benefit, as shown in our study.

Conclusions

Survival time in dialysis patients was independently associated 
with time of nephrology referral. Our results show a signifi-
cantly higher mortality rate up to 4 years after the initiation 
of dialysis in late referred patients with CKD, compared to 
patients who had received early referral. The survival advan-
tage of early referral may vary in specific subgroups. The tim-
ing of nephrology referral should be considered a modifiable 
risk factor for mortality in the setting of ESRD. 
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Botulinum neurotoxin (BoNT) poisons its host when it crosses 
the intestinal epithelial barrier. To help it cross this barrier, the 
toxin forms a large complex with three bacterial proteins called 
hemagglutinins (HAs). To find out what happens when this 
complex binds to a cell-adhesion protein called E-cadherin, Lee 
et al. crystallized the bound complex and protein. Toxin bind- 

ing disrupted the way E-cadherin maintains the epithelial 
barrier. When the researchers prevented the toxin complex from  
binding to E-cadherin, mice were protected from the toxin’s 
deadly effects. 
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cases. The yield of such screening increases with age, and seems 
to be most advantageous in cases with diabetes or a family his-
tory of glaucoma. Yet, cost-effectiveness issues should also be 
considered when designing such screening programs.
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For the newborn heart to grow quickly, the heart’s own blood vessels 
must grow as well. Researchers have assumed that preexisting fetal 
coronary vessels expand to cause this postnatal coronary vascular 
growth. Instead, Tian and collaborators show that, for the most part, 
brand-new blood vessels form within the neonatal heart (see the 

Perspective by Burns and Burns). This ability to produce new coronary 
blood vessels after birth may one day help researchers work out how 
to promote cardiovascular regeneration after injury or disease.

Science 2014; 345: 90 
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Adenocarcinoma of the lung is the leading cause of cancer 
death worldwide. The Cancer Genome Atlas Research Net- 
work report molecular profiling of 230 resected lung adeno- 
carcinomas using messenger RNA, microRNA and DNA 
sequencing integrated with copy number, methylation and 
proteomic analyses. High rates of somatic mutation were seen 
(mean 8.9 mutations per megabase). Eighteen genes were 
statistically significantly mutated, including RIT1 activating 
mutations and newly described loss-of-function MGAmutations 
which are mutually exclusive with focal MYC amplification. EGFR 
mutations were more frequent in female patients, whereas 
mutations in RBM10 were more common in males. Aberrations 
in NF1, MET, ERBB2 and RIT1 occurred in 13% of cases and were 

enriched in samples otherwise lacking an activated oncogene, 
suggesting a driver role for these events in certain tumors. DNA 
and mRNA sequence from the same tumor highlighted splicing 
alterations driven by somatic genomic changes, including 
exon 14 skipping in MET mRNA in 4% of cases. MAPK and PI(3)
K pathway activity, when measured at the protein level, was 
explained by known mutations in only a fraction of cases, 
suggesting additional, unexplained mechanisms of pathway 
activation. These data establish a foundation for classification 
and further investigations of lung adenocarcinoma molecular 
pathogenesis. 
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tion for the effect of omalizumab in this condition since most 
patients, in this study and others, experienced rapid improve-
ment (within 1–3 weeks) [12,14]. Recent studies showed that 
omalizumab may intervene in immune mediated processes 
through direct basophil stabilization [12], effects on patho-
genic IgE antibodies [23], or a decrease in IgE synthesis by 
targeting membrane IgE-positive B cells [24].

There are some limitations to our study, such as its ret-
rospective design, small study population, and the lack of a 
standard protocol for the assessment and management of CSU. 

Conclusions 

We found omalizumab to be an effective and safe treatment for 
moderate to severe CSU, with a rapid onset of action for induc-
ing and maintaining remission. A tailored regimen of omali-
zumab, considering dose and length of therapy, is required, as 
are step-down protocols regarding concomitant medications. 
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Circulating tumor cells (CTCs) are present at low concen- 
trations in the peripheral blood of patients with solid tumors. 
It has been proposed that the isolation, ex vivo culture, and 
characterization of CTCs may provide an opportunity to non-
invasively monitor the changing patterns of drug susceptibility 
in individual patients as their tumors acquire new mutations. 
In a proof-of-concept study, Yu et al. established CTC cultures 
from six patients with estrogen receptor-positive breast 
cancer. Three of five CTC lines tested were tumorigenic in 
mice. Genome sequencing of the CTC lines revealed preex- 

isting mutations in the PIK3CAgene and newly acquired 
mutations in the estrogen receptor gene (ESR1), PIK3CA gene, 
and fibroblast growth factor receptor gene (FGFR2), among 
others. Drug sensitivity testing of CTC lines with multiple 
mutations revealed potential new therapeutic targets. With 
optimization of CTC culture conditions, this strategy may help 
identify the best therapies for individual cancer patients over 
the course of their disease. 
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sera of lupus patients. Although the prevalence of anti-ds-
DNA autoantibodies in patient sera in our study (85%) was 
similar to other reports [4,22], we did not observe any correla-
tion between these autoantibodies and BLyS levels. Different 
methods for detection of anti-ds-DNA autoantibodies (ELISA 
vs. Crithidia luciliae) may explain the different observations. 

To conclude, we were able to demonstrate that a high pro-
portion of Israeli lupus patients have elevated BLyS levels in 
their sera. BLyS levels fluctuated during the follow-up period 
without significant correlation to disease activity. Our results 
support the rationale for the current novel therapeutic approach 
aimed at neutralizing BLyS in lupus patients (either by mono-
clonal antibodies or by specific soluble receptor) [21,23-25]. 
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Although you might not think it, it’s hard to catch HIV. Less 
than 1% of unprotected sexual exposures result in infection. 
What then leads to transmission? Carlson et al. determined 
the amino acid sequence of viruses infecting 137 Zambian 
heterosexual couples in which one partner infected the 
other. The authors then used statistical modeling and found 

that transmitted viruses are typically the most evolutionarily 
fit. That is, compared to other viral variants in the infected 
person, the transmitted virus most closely matches the most 
common viral sequence found in the Zambian population. 

Science 2014; 345: 10.1126/science.1254031
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HIV needs to be fit to transmit

“The best way to be more free is to grant more freedom to others”
Carlo Dossi (1849-1910), Italian writer, politician and diplomat 
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Rheumatoid arthritis (RA) is thought to be a T cell-mediated 
disease, based on its strong association with HLA class II 
alleles, clinical responsiveness to T cell-directed therapies, 
and the presence of CD4+ T cells in rheumatoid joints. The 
presence of anti-citrullinated protein antibodies (ACPAs) in 
RA serum and the association of these antibodies with HLA-
DR4 alleles implicate citrulline-specific autoreactive T cells 
in the development and progression of RA. To determine the 
characteristics and specificity of autoreactive T cell responses 
in RA. James et al. developed a panel of HLA-DRB1*04:01 
tetramers, selecting citrullinated peptides from synovial 
antigens and verifying their immunogenicity in DRB1*04:01-
transgenic mice. Seven tetramers were used to examine the 
ex vivo frequency and surface phenotype of citrulline-specific 
(Cit-specific) T cells in patients with RA and healthy subjects 

with DRB1*04:01 haplotypes, using a magnetic enrichment 
procedure. Cit-specific T cells were detectable in peripheral 
blood samples from both healthy subjects and RA patients. 
Compared to healthy subjects, RA patients had significantly 
higher frequencies of Cit-specific T cells, and a greater 
proportion of these cells displayed a Th1 memory phenotype. 
Among RA patients, the frequency of Cit-specific T cells was 
highest within the first 5 years after diagnosis of RA and was 
decreased in patients taking biologic agents, irrespective of 
disease duration. These findings link the presence of ACPAs 
in RA with Th1 cells specific for citrullinated epitopes and 
provide tools for disease-specific immuno-monitoring of 
autoreactive T cells. 

Arthritis Rheum 2014; 66: 1712
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Citrulline-specific Th1 cells are increased in rheumatoid arthritis and their frequency is 
influenced by disease duration and therapy

Assembly of the NLRP3 inflammasome activates caspase-1 and 
mediates the processing and release of the leaderless cyto- 
kine IL-1β and thereby serves a central role in the inflammatory 
response and in diverse human diseases. Baroja-Mazo et al. 
found that upon activation of caspase-1, oligomeric NLRP3 
inflammasome particles were released from macrophages. Re- 
combinant oligomeric protein particles composed of the 
adaptor ASC or the p.D303N mutant form of NLRP3 associated 
with cryopyrin-associated periodic syndromes (CAPS) stimu- 

lated further activation of caspase-1 extracellularly, as well as 
intracellularly after phagocytosis by surrounding macrophages. The 
authors found oligomeric ASC particles in the serum of patients 
with active CAPS but not in that of patients with other inherited 
autoinflammatory diseases. These findings support a model 
whereby the NLRP3 inflammasome, acting as an extracellular 
oligomeric complex, amplifies the inflammatory response. 

Nature Immunol 2014; 15: 738
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The NLRP3 inflammasome is released as a particulate danger signal that amplifies the 
inflammatory response

“The measure of a country’s greatness is its ability to retain compassion in times of crisis”
Thurgood Marshall (1908-1993), U.S. Supreme Court Justice and its first African American judge. As a lawyer Marshall was best 

known for his high success rate in arguing before the Supreme Court and for the victory in Brown v.  
Board of Education, a decision that desegregated public schools
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Tumor oncogenes include transcription factors that co-
opt the general transcriptional machinery to sustain the 
oncogenic state, but direct pharmacological inhibition of 
transcription factors has so far proven difficult. However, 
the transcriptional machinery contains various enzymatic 
cofactors that can be targeted for the development of 
new therapeutic candidates, including cyclin-dependent 
kinases (CDKs). Kwiatkowski et al. present the discovery and 
characterization of a covalent CDK7 inhibitor, THZ1, which 
has the unprecedented ability to target a remote cysteine 
residue located outside of the canonical kinase domain, 
providing an unanticipated means of achieving selectivity 
for CDK7. Cancer cell-line profiling indicates that a subset of 

cancer cell lines, including human T cell acute lymphoblastic 
leukemia (T-ALL), have exceptional sensitivity to THZ1. 
Genome-wide analysis in Jurkat T-ALL cells shows that THZ1 
disproportionally affects transcription of RUNX1 and suggests 
that sensitivity to THZ1 may be due to vulnerability conferred 
by the RUNX1 super-enhancer and the key role of RUNX1 in 
the core transcriptional regulatory circuitry of these tumor 
cells. Pharmacological modulation of CDK7 kinase activity 
may thus provide an approach to identify and treat tumor 
types that are dependent on transcription for maintenance of 
the oncogenic state. 

Nature 2014; 511: 616
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Targeting transcription regulation in cancer with a covalent CDK7 inhibitor

Transforming growth factor-β (TGF-β) makes some cells stop 
dividing, separate from one another, and start migrating. This 
process, called the epithelial-to-mesenchymal transition, 
occurs during normal development and can help cancers 
progress. D’Souza and co-workers cultured skin cells and 
measured changes in their proteins as they underwent this 
process. TGF-β caused thousands of protein changes that 

varied depending on how long cells were exposed to TGF-β. 
The protein changes correlated with changes in cell behavior. 
The authors modeled the network of interacting proteins 
affected by TGF-β, creating a road map that can explain how 
TGF-β influences cell behavior. 

Sci Signal 2014; 7: rs5
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Changing skin cells in development with TGF-β
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of IMAJ [6]. This study demonstrates that 
more than 10% of the screened population 
had ocular hypertension, pre-perimetric 
glaucoma, or glaucoma. Not only is this 
finding important, but this study shows also 
that the yield of the screening programs 
increased significantly with age, in cases 
with diabetes and in those with a family 
history of glaucoma. The most important 
conclusion of the long-lasting debate on 
glaucoma screening was the agreement 
regarding its objectives and implementa-
tion. The major purpose of such programs 
is not necessarily to diagnose incident new 
cases, but rather to achieve a comprehensive 
awareness by the public to seek early and 
regular checkups with their ophthalmolo-
gist. This becomes even more critical when 
targeting people with risk factors such as a 

family history of glaucoma. The American 
Academy of Ophthalmology adopted the  
recommendation for a complete eye exami-
natiion every 5 years, including tests for 
glaucoma, depending also on age and other 
risk factors for eye diseases [7]. In conclu-
sion, since early detection of glaucoma 
prevents irreversible damage and visual 
disability, physicians should urge their 
patients to visit their ophthalmic health 
provider regularly. 
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Cystic fibrosis (CF), a disabling lung disease, is caused by 
mutations in a protein called CFTR, which acts as a channel 
to move chloride ions into and out of cells. Ivacaftor, the only 
targeted drug available, does not work well for the severest, 
most common form of disease. Cholon et al. and Veit et al. 
explain why efforts to improve CF treatment by combining 
ivacaftor with new drugs have failed. Ivacaftor increases 

mutant CFTR activity, but it only works when CFTR is on the 
cell surface. The new drugs under development bring mutant 
CFTR to the surface, but combining the two types of drugs 
has not been effective because ivacaftor also makes CFTR 
less stable, so cells remove it quickly from their membranes. 

Sci Transl Med 2014; 6: 246ra96, 246ra97 
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In CF, two drugs are no better than one

Food needs a complex array of cellular interactions to move 
through the body. Neurons, muscle cells, and interstitial 
cells all cooperate to ease it through the gastrointestinal (GI) 
tract. Now Muller and colleagues report intestinal muscularis 
macrophages, a type of immune cell that resides in the smooth 
muscles that surround the GI tract, participate, too. These 
macrophages secrete a substance called bone morphogenetic 
protein 2 (BMP2), which binds to enteric neurons and directs 

them to coordinate the muscle cell contractions that squeeze 
food through. The neurons, in turn, produce a growth factor 
required by the macrophages. Macrophage-neuron crosstalk 
is essential: When mice don’t have enough of the growth 
factor, BMP2, or muscularis macrophages, they have defects 
in gut muscle contractions. 

Cell 2014; 10.1016/j.cell.2014.04.050 
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Macrophages help food move through

“I believe that in the course of the next century the notion that it’s a woman’s duty to have 
children will change and make way for the respect and admiration of all women, who  
bear their burdens without complaint or a lot of pompous words”

Anne Frank (1929-1945), one of the most discussed Jewish victims of the Holocaust. Her wartime Diary of a Young Girl has been  
the basis for several plays and films. She was born in Frankfurt but lived most of her life in Amsterdam. She gained  

international fame posthumously after her diary was published. It documents her experiences hiding  
during the German occupation of the Netherlands 
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essential part of polymorphic VT initiation 
and maintenance in many cases. Careful 
mapping of the scar border during sinus 
rhythm and during VPB and/or VT often 
uncovered Purkinje potentials before ven-
tricular electrogram in successful ablation 
spots [6,9,10].

In the present report, Sela’s team [8] 
did not focus on PP5 mapping; however, 
the figure in the article demonstrates 
endocardial recording of successful abla-
tion points with a small, sharp, fraction-
ated potential compatible with distal PP. 
Furthermore, this recording is located 
in the basal anterior wall, the area of the 
anterior left bundle fascicle. This fascicle 
was demonstrated to be the potential 
source of VPB, triggering polymorphic 
VT in patients after anterior myocardial 
infarction [6]. Mapping of PP in such 
a case may assist significantly in map-
ping and ablation, when used together 
with activation mapping of VPB (earli-
est activation spot) and pace-mapping, 
especially if the amount of VPB is small. 

Monomorphic VT ablation, even in  
a case of ES, may require activation/
entrainment mapping of VT and/or sub-
strate mapping of scars and late potentials 
[4]. The situation is different in cases of 
polymorphic VT, triggered by monomor-
phic VPB. In the reported cases, ablation 
of the VPB focus was effective enough 

PP = Purkinje potentials

to terminate ES and prevent further VT 
recurrence [6,7]. It seems that, given the 
usually complicated clinical situation in 
such cases, extensive ablation of the scar 
border in addition to VPB focus, as per-
formed by Sela et al., may not be essen-
tial. For the same reason, programmed 
ventricular stimulation at the end of the 
procedure, which is crucial to define the 
success of monomorphic VT ablation, 
may not be necessary after successful 
elimination of VPB, triggering polymor-
phic VT. 

In summary, this case report demon-
strates that even in an extremely difficult 
clinical situation of severe ES, ablation can 
rescue the patient. The procedure should 
be performed on an emergency basis and 
should be as short and precise as possible, 
based on an understanding of the patho-
physiology of specific arrhythmia.

Contemporary advances in the abla-
tion technique are generating new meth-
ods to improve the results of complicated 
ablation procedures. Among the most 
useful features for VT/VPB ablation in 
addition to three-dimensional mapping 
systems used by the authors, pent-array 
multi-polar mapping catheter and abla-
tion systems with control of contact 
pressure should be mentioned. These 
tools enhance our capability of quick 
and precise mapping as well as safe and 
effective application of radiofrequency 
energy. 
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Neurodegeneration is associated with a variety of different 
diseases, but its cellular roots are often obscure. Ishimura 
and co-authors found that mutant mice whose brain cells 
start to die rapidly soon after birth have lost the function of  
two vital cellular components. The first is a protein that re- 
leases stalled ribosomes stuck on messenger RNA (mRNA); 
the second is a transfer RNA (tRNA), which reads the code  

for arginine in the mRNA. This tRNA is expressed predom- 
inantly in the central nervous system. The lack of the tRNA 
leads to increased ribosomal stalling at arginine codons, 
which, when left uncorrected, blocks protein synthesis and 
proves fatal.
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Problems making proteins kills nerve cells

“I’m selfish, impatient, and a little insecure. I make mistakes, I’m out of control, and at times 
hard to handle. But if you can’t handle me at my worst, then you sure as hell don’t  
deserve me at my best”

Marilyn Monroe (1926-1962), American actress, model and singer, who became a major sex symbol
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Microbial co-infections challenge the immune system – 
different pathogens often require different flavors of immune 
responses for their elimination. Two teams studied what 
happens when parasitic worms and viruses infect mice at 
the same time. Reese et al. (Science 2014; 345: 73) found that 
parasite co-infection woke up a dormant virus. Osborne et al. 

(Science p. 517) found that mice already infected with parasitic 
worms were worse at fighting off viruses. In both cases, worms 
skewed the immune response so that the immune cells and 
the molecules they secreted created an environment favorable 
for the worm at the expense of antiviral immunity.
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Parasites make it hard to fight viruses

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

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 potentially 
help researchers develop a whole new class of painkillers. 

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

Chronic pain is not only extremely disturbing and unpleasant, 
it can also make people depressed and demotivated. What  
causes these effects? Schwartz and co-researchers discovered 
that chronic pain causes changes in the way a neuropeptide 
called galanin affects certain neurons in a brain region 
called the nucleus accumbens. Galanin influences a variety 

of behaviors, including feeding and certain aspects of pain. 
In this case, it depresses synaptic transmission at specific 
excitatory synapses. It does so, in part, by changing the ratio 
of subunits of an important receptor protein. 

Science 2014; 345: 535 
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A neuropeptide kills patient’s motivation
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female who presented 4 months post-lapa-
roscopic Roux-en-Y gastric bypass surgery 
with generalized seizures and stroke, and 
the brain CT demonstrated a brain infarc-
tion [4]. 

The clinical presentation in our case 
indicated an acute ischemic stroke (but 
without any lesions documented by brain 
CT scan). The administration of intravenous 
vitamin B1 (100 mg) led to the immediate 
resolution of all the symptoms. 
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Pacemakers have revolutionized the care of patients with 
slow or abnormal heart rhythms, but these devices can 
break or become infected. With these patients in mind, Hu 
et al. created biological pacemakers to provide temporary, 
hardware-free support until a damaged electronic device 
can be replaced. They inserted a gene for a human trans- 
cription factor into heart muscle cells. This gene repro- 

grammed the cells to become pacemakers – cells that emit 
rhythmic electrical impulses to drive the beating heart. 
These biological pacemaker cells restored normal heart rate 
in pigs with complete heart block, a problem with the heart’s 
electrical system. 

Sci Transl Med 2014; 6: 245ra94 
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Reprogrammed heart cells set the pace

HIV-infected cells linger even in the face of therapy, and this 
persistence, termed the latent reservoir, is a major hurdle for 
curing HIV. HIV integrates itself into the DNA of its host cells. 
Could that affect the latent reservoir? To find out, Maldarelli and 
collaborators drew blood from five HIV patients on antiretroviral 
therapy and analyzed sites where HIV had inserted itself into the 

blood cells’ DNA. In many cases, these sites were not random; 
HIV often weaseled its way into genes that help cells grow and 
proliferate. Where HIV integrates into the host genome may thus 
determine the size of the latent reservoir. 

Science 2014; 345; 1790
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The latent reservoir of HIV

Too much of a good thing can be bad for the liver. Chen et al. 
found that mice with high levels of thiamine (vitamin B1) in 
their livers develop fatty liver disease, a metabolic disorder 
that affects one-third of adults in the United States. A protein 
called organic cation transporter 1 (OCT1) carries dietary 
thiamine into the liver. When the researchers deleted the Oct1 
gene in mice or fed mice a diet low in thiamine, the mice did 

not develop the disease. OCT1 also carries the diabetes drug 
metformin into the liver, which might explain why metformin 
decreases symptoms of fatty liver disease: By competing with 
thiamine for OCT1, metformin reduces the amount of dietary 
thiamine that reaches the liver. 

Proc Natl Acad Sci USA 2014;10.1073/pnas.1314939111
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A vitamin’s dark side in liver disease

“So long as you have food in your mouth, you have solved all questions for the time being”
Franz Kafka (1883-1924), Czeck writer regarded as one of the most influential authors of the 20th century. Most of his works, such as 

The Metamorphosis, The Trial and The Castle, are filled with the themes and archetypes of alienation, physical and psychological  
brutality, parent-child conflict, characters on a terrifying quest, labyrinths of bureaucracy, and mystical transformations 
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moderate pleural effusion, signs of pulmo-
nary hypertension and a small left lower 
lobe consolidation. Echocardiography 
showed left ventricular hypertrophy with 
mild left atrial enlargement. On admission 
the patient was tachycardic, tachypneic 
and dyspneic, and had rales on ausculta-
tion, with prolonged expiratory phase and 
wheezes and severe bilateral leg edema. 
Blood tests were consistent with creatinine 
levels of 2.7 mg/dl (0.5–0.9), protein 57 
mg/dl (64–83), albumin mg/dl 27 (34–48), 
and hemoglobin 9.6 g/dl (11.7–15.7). ECG 
showed sinus tachycardia with no ST 
changes and inverted T wave in V6. 

Chest X-ray revealed pulmonary con-
gestion with bilateral pleural effusion. We 
found 3.9 g of protein in a 24 hour urine 
collection. Echocardiography showed dias- 
tolic dysfunction with left ventricular 
hypertrophy and a restrictive pattern. The 
patient was treated with diuretics and her 
kidney function deteriorated. She was then 
transferred to the intensive care cardiac unit 
and underwent right-sided heart catheter-
ization with a finding of high pulmonary 
capillary wedge pressure. She became dialy-
sis dependent.

Serum protein electrophoresis showed 
monoclonality of lambda chains. A fat-
pad biopsy was positive for amyloidosis. 
The patient developed line sepsis and deep 
vein thrombosis of her right leg followed by 
heparin-induced thrombocytopenia. Her 
leg became necrotic and an above-knee 

amputation was performed. She was then 
admitted to the intensive care unit but died 
several days later due to septic shock. 

COMMENT 

We describe two women with amyloid 
heart presenting with heart failure and 
preserved ejection fraction, who differ by 
presentation and outcome. The 64 year 
old patient developed rapidly progressive 
heart failure and atrial fibrillation during 
treatment with steroids, fluids and bort-
ezomib for systemic AL amyloidosis. The 
other patient, 75 years old, was hospital-
ized recurrently because of symptomatic 
heart failure unresponsive to therapy.  This 
patient was diagnosed too late in the grim 
pathway of this disease. 

AL amyloidosis is the most common 
and severe among the increasing number 
of amyloidosis subtypes. It often targets the 
heart, with an estimated survival of a few 
weeks after the onset of overt heart failure. 
Early diagnosis is of the utmost importance 
to improve survival. Since cardiac involve-
ment determines both survival and treat-
ment tolerability, risk stratification is based 
on troponin and N-terminal pro-brain 
natriuretic peptide levels [3]. Bortezomib 
combinations are the mainstay of therapy 
with reports of long-term survival, although 
studies are still lacking. Intermediate risk 
patients can either undergo autologous 
stem cell transplantation or combination 

chemotherapy. High risk patients with 
markedly elevated levels of NT-Pro-BNP1 
are extremely sensitive to treatment toxicity. 
Since early diagnosis is of great importance, 
it is possible that changing the monitoring 
approach to MGUS will hasten diagnosis 
and improve survival [4]. 

Heart failure is a leading cause of mor-
bidity and mortality among hospitalized 
patients and diastolic heart failure com-
prises half of those cases. Cardiac amyloi-
dosis should be considered in adults with 
unexplained heart failure, left ventricular 
hypertrophy and low voltage on electrocar-
diography [2].  
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Oxidative tissue injury often accompanies viral infection, 
yet there is little understanding of how it influences virus 
replication. Yamane et al. show that multiple hepatitis C 
virus (HCV) genotypes are exquisitely sensitive to oxidative 
membrane damage, a property distinguishing them from 
other pathogenic RNA viruses. Lipid peroxidation, regulated 
in part through sphingosine kinase-2, severely restricts HCV 
replication in Huh-7 cells and primary human hepatoblasts. 
Endogenous oxidative membrane damage lowers the 50% 
effective concentration of direct-acting antivirals in vitro, 
suggesting critical regulation of the conformation of the NS3-

4A protease and the NS5B polymerase, membrane-bound 
HCV replicase components. Resistance to lipid peroxidation 
maps genetically to transmembrane and membrane-proximal 
residues within these proteins and is essential for robust 
replication in cell culture, as exemplified by the atypical 
JFH1 strain of HCV. Thus, the typical, wild-type HCV replicase 
is uniquely regulated by lipid peroxidation, providing a 
mechanism for attenuating replication in stressed tissue and 
possibly facilitating long-term viral persistence.

Nature Med 2014; 20: 927
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Regulation of the hepatitis C virus RNA replicase by endogenous lipid peroxidation
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normalization of erythrocyte sedimenta-
tion rate and C-reactive protein.

Rarely, vasculitis caused by B. hense-
lae leads to a decrease in vision [1]. One 

reported case of retinal vein occlusion due 
to B. henselae was treated with laser pho-
tocoagulation and bevacizumab [1]. The 
present case supports the use of intravitreal 

bevacizumab injection for the treatment of 
macular edema caused by venous occlusion 
secondary to B. henselae neuroretinitis. In 
young patients with arterial or venous retinal 
occlusive disease, cat scratch disease should 
be included in the differential diagnosis.

Correspondence
Dr. A. Rubinov
Dept. of Ophthalmology, Rambam Health Care 
Campus, Haifa 31096, Israel
Phone: (972-4) 854-2668
email: avi@rubinov.com

References
1.	 Kalogeropoulos C, Koumpoulis I, Mentis A, Pappa 

C, Zafeiropoulos P, Aspiotis M. Bartonella and 
intraocular inflammation: a series of cases and 
review of literature. Clin Ophthalmol 2011; 5: 817-29.

2.	 Batsos G, Kabanarou SA, Fotiou P, Rouvas A, 
Xirou T. Retinal arterial occlusive disease in a 
young patient with cat scratch disease. Case Rep 
Ophthalmol 2013; 4 (2): 87-92.

3.	 Curi AL, Machado D, Heringer G, et al. Cat-scratch 
disease: ocular manifestations and visual outcome. 
Int Ophthalmol 2010; 30 (5): 553-8.

Figure 3. Serial optical 
coherence tomography report 
showing marked amelioration 
of macular edema 5 months 
after initial presentation 
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Putative cis-regulatory drivers in colorectal cancer

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
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Two signals for maximal T cell activation

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 transcription 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
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Finally, genetic factors in primary biliary cirrhosis were 
discussed by Pietro Invernizzi (Milan, Italy) who explained 
their importance in familial clustering, high concordance in 
monozygotic twins, sex chromosome defects (X-monosomy 
and Y-chromosome loss in males) and polymorphisms. In 
addition, the concept of a “second wave” represented by 
genome-wide association studies was highlighted because it 
has increased the genetic list, contrasting with the pre-GWAS6 
era when only HLA-DRB1*08, HLA-DRB1*11 and HLA-
DRB1*13 were known.

The next meeting on autoimmune diseases in Porto will be 
12–14 February 2015.

Correspondence 
Dr. Carlos Dias 
Head, Dept. of Internal Medicine, Centro Hospitalar São João, 4200–319 
Porto, Portugal
email: carlosdias@medinterna.org

GWAS = genome-wide association studies

Anisur Rahman (London, UK) brought the latest news 
about mechanisms of thrombosis in APS5, based on the fact 
that the effects of antiphospholipids are not confined to throm-
bosis and that β2-glycoprotein 1 is a critical antigen. Other 
drugs besides anticoagulants may play a role in APS treatment, 
not only those that are already available (rivaroxaban, hydroxi-
cloroquine, rituximab and complement inhibitors), but also 
new therapies such as DV inhibitors, DI variants, signaling 
inhibitors and TLR blockers.

George Bertsias (Crete, Greece) stressed the need for thera-
peutic targets for SLE to be as available as for other chronic 
diseases, giving examples of possible candidates. One should 
prevent damage to ensure long-term survival and this can be 
accomplished by lowering disease activity, preventing flares by 
using hydroxicloroquine, avoiding long exposures to steroids, 
assessing comorbidities, and improving quality of life. On the 
other hand, clinically stable and inactive SLE should be man-
aged with watchful waiting.

APS = antiphospholipid syndrome

 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

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
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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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Even in the face of a cocktail of antiretroviral drugs, HIV 
manages to hang on. It does so by integrating its own 
genome into those of host cells, where it persists in a latent 
state. To better understand this process, Wagner et al. 
determined the sites where HIV integrated into three HIV-
infected patients treated with antiretroviral drugs for more 
than a decade. They found an over-representation of sites 

where HIV integrated into genes associated with cancer and 
cell proliferation. Also, multiple cells in the same individual 
harbored the same integration sites. This suggests that 
integration into specific genes may drive cell proliferation 
and viral persistence. 

Science 2014; 345: 570
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A not so random integration for HIV

Why do viral infections, such as the common cold, leave 
people more susceptible to bacterial pneumonia? One rea- 
son is that type I interferons, secreted proteins that initiate 
antiviral immune responses, suppress other inflammatory 
molecules that protect against bacterial infection. Reboldi et 
al. investigated how this suppression occurs on a molecular 
level in mice. Interferons stimulated expression of a particular 

enzyme that catalyzes the production of the oxysterol 25- 
hydroxycholesterol (25-HC). 25-HC inhibits the function of the 
transcription factor SREBP, which normally drives expression of 
the gene that encodes interleukin-1, a secreted inflammatory 
protein with wide-ranging antibacterial functions. 

Science 2014; 345: 679 
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Bad cholesterol: Bad for bacteria, too?

Blood thinners prevent heart attacks and strokes by making 
it harder for blood to clot, but these drugs can put patients 
at risk of dangerous bleeding. Now Moeckle et al. describe 
an enzyme that can prevent clots without this perilous side 
effect. They engineered the enzyme apyrase to remove the 
pro-clotting molecule ADP from the blood quickly. In dogs 
and mice with heart attacks, apyrase stopped blood cells 

from aggregating, the first step in forming a clot. At the 
highest dose, the animals suffered less heart damage and 
did not bleed excessively. In comparison, clopidogrel, a 
blood thinner used currently in patients, protected the heart 
less well and did cause excessive bleeding. 

Sci Transl Med 2014; 6: 248ra105 
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Better blood thinner, without bleeding

“People are like stained glass windows: they sparkle and shine when the sun is out, but when 
the darkness sets in their true beauty is revealed only if there is a light within”

Elisabeth Kubler-Ross (1926-2004), American psychiatrist, a pioneer in near-death studies and the author of the groundbreaking 
book On Death and Dying (1969), where she first discussed her theory of the five stages of grief 




