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Figure 1. [A] Peripheral run-off from right common femoral artery revealed short tight
stenosis of the proximal left anterior tibial artery (arrow). [B] After incomplete PTA
because of rapid recoiling, one 3 x 30 mm Motion stent was placed in the proximal
anterior tibial artery with good result.
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cedure. This accounts for about half of the patients treated
only by PTA in the infrapopliteal region for CLI during this
period. All patients had one or more co-morbidities and were
at high surgical risk.

Seven patients had one-vessel run-off, six had two crural
vessels, and four patients had three vessel run-off. A con-
tralateral femoral approach was used in 10 patients, where
angioplasty followed diagnostic angiography, replacing
the diagnostic catheter with a curved 6 Fr. sheath (Cook,
Bloomington, IN, USA). An antegrade femoral artery
approach was performed in seven patients through 5 Fr.
Sheath (Cook, or Terumo, Tokyo, Japan) in a separate session
based on previous diagnostic angiographic images. Heparin,
5000 units, was administered intravenously to all patients
prior to the angioplasty. There was no uniform antiplatelet
therapy in the study group.

PTA was performed only for stenosis or occlusions up to
2 cm, with low profile balloons - either over-the-wire bal-
loons (Savvy, Cordis, Roden, The Netherlands) or monorail
(Gazelle, Boston Scientific, Nattic, MA, USA). The diameter
of the balloons ranged from 2.5 to 3.5 mm, equivalent to
the diameter of the treated artery. PTA, up to three infla-
tions and up to 3 minutes inflation time per lesion, was per-
formed followed by digital subtracted angiography run-off.
When dissection, recoiling, or inadequate dilatation with
rapid recoiling occurred, resulting in patency of less than
30% of the lumen diameter adjacent to the treated area,
as documented in the DSA image, a stent was implanted

DSA = digital subtracted angiography

across the suboptimal area. Spasm was usually ruled out by
intraarterial administration of an antispasmodic agent or
vasodilators (nitrites at a dose of 100-200 ug or papaverine
40 mg).

We inserted 41 stainless steel, silicon carbide-coated,
balloon-expandable Motion monorail coronary stents
(Biotronik, Berlin, Germany). Up to four stents were inserted,
average 2.4 stents, per patient [Figure 1 A and B]. Stents with
diameters of 2.5, 3, 3.5 and 4 mm and lengths of 25 and 30
mm were implanted, directed by a 0.014” coronary guide wire
(Biotronik). After stent insertion a complete angiogram was
performed to verify: a) lumen patency with < 30% steno-
sis compared to the adjacent normal lumen width, and b)
unchanged vessels distal to the angioplasty sites.

Pre-intervention assessment included clinical condi-
tion, ankle brachial index, Doppler ultrasound, and digi-
tal subtracted angiography. Post-intervention evaluation
included clinical condition, ABI, and Doppler ultrasound
compared to the DSA images at 3, 6 and 12 months, or when
symptoms recurred. Color duplex valuation of flow within
the stented segments was considered as a patent segment.
Clinical improvement was defined as complete healing or
partial wound healing in terms of size or depth, or relief of
pain at rest.

Institutional Review Board approval was not required because
patients were treated according to departmental practice, in
conventional procedures and with approved equipment.

RESULTS

The technical success rate per lesion was 100% (41/41). No
patient’s condition was worsened by the angioplasty and
stent placement procedure. There were no procedure-related
deaths. Two patients died of unrelated cardiac causes after 2
and 8 months respectively. Because of the small number of
patients and the variety in number and sites of each crural
vessel treated, primary patency rates were calculated per
patient and not per targeted vessel. The primary patency rates
for patients were 68.7% (11/16) at 3 months, 43.7% (7/16)
at 6 months and 40% (6/15) after 12 months. Nine patients
developed complete occlusion in 13 stents (7 patients with
single vessel run-off and 2 with 2 vessel run-off.) Three of
them underwent below-knee amputation. Another two
patients underwent partial foot amputations (great toe
amputation in one, and transmetatarsal amputation in the
other). Secondary patency rate following reintervention
(PTA only) in the stented reoccluded or stenosed lesions
performed in 7 patients was 81.2% (13/16) at 6 months and
60% (9/15) at one year. Clinical improvement was 87.5%
(14/16) at 6 months and 66.7% (10/15) at one year. Mean
ABI index improved at 6 months from 0.32 to 0.67 and to
0.53 at one year.
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DISCUSSION

Patients with ulceration, gangrene or rest pain of the lower
limbs caused by arterial occlusive disease are defined as hav-
ing critical chronic limb ischemia (Rutherford stages IV-VI
or Fontaine stages III and IV). Surgical treatment for critical
CLI, if there is a patent artery distal to the occlusion, is a
distal bypass. It is technically more difficult to perform than
proximal bypass, and the perioperative reported mortality
rate of 2-6% [5,7,8] is higher than after angioplasty (< 1.7%)
[6,8,9]. Non-fatal surgical complications include acute myo-
cardial infarction (up to 3.4%), wound infection (up to 30%),
and leg edema (50-100%) [10]. Distal bypass is not feasible
in cases of inadequate run-oft, absence of suitable veins to
act as conduits for bypass, or in patients at high surgical risk.
Furthermore, the 5 year patency rate of synthetic grafts is
only 33% [11]. Thus, for those who cannot have surgical
bypass, angioplasty may be the only therapeutic option that
may minimize further amputations.

Angioplasty for CLI was first reported 44 years ago by
Dotter and Judkins. The initial results were poor with a low
success rate and high complication rate, but the shaft reduc-
tion and the technical improvements in guide wires, catheters
and stents, together with new recanalization techniques (e.g.,
subintimal angioplasty) have improved the angioplasty suc-
cess rate and lowered complication rates [6]. The reported
technical success rates range from 78 to 98% and the clinical
success rate, or the limb salvage rate, after balloon angioplasty
is 72-88% at 12 months [3,10,12]. However, the angiographic
patency after one year is low in most of the reports, estimated
between 10 and 53%, although the short period of patency
is usually sufficient for wound healing [2,3,10]. Today, the
angioplasty results and the reported limb salvage rates of PTA
are comparable with those after surgery [2,6,11], and accord-
ing to the TASC II (Transatlantic Intersociety Concensus)
document on management of peripheral arterial disease,
angioplasty is recommended for group I and II lesions, and
considered feasible for the more complicated groups III and
IV [2,6,11].The American Heart Association and TASC II
agree that there is a need for aggressive management of such
patients [11].

The early results with primary stent angioplasty or stent
insertion after complicated or unsuccessful PTA were not
better than with angioplasty alone; therefore, stents are advo-
cated only for complicated PTA [2,5,6].

A recent study has shown better one year results in 82
patients (92 limbs), using different balloon-expandable and
self-expanding coronary stents (bare stents, or coated with
heparin or drugs) [13]. Still, only two-thirds of the study group
had CLI and the rest complained of severe claudication.

To improve the long-term patency rate in the crural ves-
sels, other approaches have been tested, and are available

or are currently being studied. These include subintimal
angioplasty, lasers, cutting balloons, intravascular sonog-
raphy, coated stents, drug-eluting stents, and absorbable
metal stents [14-20]. Subintimal angioplasty, first presented
by Bolia [14], has a reported technical success rate of about
80%, one year patency rates of 33-56% and limb salvage rate
of 81-94% [14]. The main drawbacks of this technique are
the reproducibility and the limited reported success rate. The
largest clinical study using a cutting balloon was performed
on 93 infrapopliteal vessels in CLI [15]. It reported a 80%
success rate and 89.5% limb salvage rate after 12 months,
but no mention of the one year patency rate. Intravascular
sonotherapy and lasers are still under clinical investigation
[16,17], and the reported 6 month limb salvage rate for tibial
laser angioplasty is similar to that for angioplasty.

Except for one study [18], drug-eluting stents are also still
under investigation. According to the non-randomized single-
center 6 month angiographic results, the primary patency rate
was better with the drug-eluting stents than the bare stents
(92% vs. 68.1%), for in-stent and in-segment restenosis (4%
and 32% vs.53.3% and 66%) and reduction in target lesion
reintervention (4% vs. 17%). In the superficial femoral artery
however, the drug-eluting stents did not yield better results
than the bare metal stents [19], thus further trials are needed
to test drug-eluting stents in the infrapopliteal region.

Absorbable metal stents were inserted in the tibial vessels
in 20 patients with CLI. At 6 and 12 months follow-up, the
absorbable magnesium stent showed the best clinical and pat-
ency rates [20], but they are still at the stage of early clinical
trials and are not available for use.

The results of infrapopliteal stents have so far been disap-
pointing as compared to simple angioplasty. This is mainly
because of the small vessel caliber, which plays a major role
in the stent reocclusion due to intimal hyperplasia. The tis-
sue reaction to the stent is activated by several mechanisms,
such as ion release from the stent (electromechanical reac-
tion), thrombosis formation (hemocompatible reaction)
and inflammatory reaction (biocompatible response). Stent
thrombogenicity is triggered by an electronic exchange at
the implant surface, and the electron transfer process from
proteins to stents is responsible for the activation of proteins,
resulting in thrombus formation [21-23]. To diminish these
reactions several solutions were applied to the stent surface,
such as stent polishing, stent passive coating and ion implanta-
tion. Stents have been designed with various coatings such as
carbon, carbon and hydrogen, silicon, phosphorylcholine and
plasma-induced cold depositions. Their efficacy was tested in
vivo and in limited coronary trials. The results were similar to
or better than those obtained with bare metal stents [24].

There is only one reported study on the use of coated
stents to treat the crural vessels [25]. This prospective mul-
ticenter randomized trial followed 24 patients (42 lesions)
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with critical CLI treated with coated stent (Carbostent, Sorin,
Italy), and 27 patients (53 lesions) with balloon angioplasty,
for 6 to 12 months, and showed statistically better results in
the former compared to the PTA-alone group after 6 months
(patency rate of 83.7% in the stented group versus 61.1% in
the PTA group).

The Motion stent used in our study is a balloon-expandable
stainless steel stent with amorphous silicon carbide coating.
The passive coating in laboratory trials showed better sealing
of the bare metal surface by reduction of heavy metal diffu-
sion leading to reduction in thrombus formation, reduction
of platelet activation, better inhibition of smooth muscle cell
proliferation and reduction of endothelization compared to
bare metal stents [22-24]. The 12 month patency rate results
(40% primary patency rate and 60% secondary patency rate),
using coated stents in the infrapopliteal area, are comparable
and even superior to the results of angioplasty, and the clini-
cal improvement is comparable (66.6%). The single reported
study using a different coated stent (Carbostent) for the same
indication showed better short-term results compared to PTA
[24]. Since the results of infrapopliteal stenting, except for a few
reports, were not better than those of PTA alone, the improved
patency rate after using coated stents may be related to the stent
coating, which was aimed at reducing the local tissue reaction
against the stent and the heavy metal ion release.

Limitations of this study include the lack of a random-
ization protocol, the small number of patients, the lack of a
control group, the heterogeneity of co-morbid factors, non-
uniform lesions, ultrasound-only imaging follow-up, and
starting point of complicated or unsuccessful PTA. Despite
the small number of patients, the use of silicon carbide stents
in complicated or unsuccessful PTA, in patients with CLI, has
shown relatively good primary and secondary success rates
after 6 and 12 months compared to PTA. Further randomized
studies and follow-up are needed to determine the role of
coated stents in the infrapopliteal vessels.
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ABSTRACT:

KEY WORDS:

Background: Familial dysautonomia is a genetic disease
that affects the sensory and autonomic nervous systems
with varying severity. The deep breath test is one of several
measures used to assess the severity of autonomic diseases,
but its value in familial dysautonomia has not yet been
investigated.
Objectives: To determine the diagnostic value of the DBT in
patients with familial dysautonomia.
Methods: Eight patients with familial dysautonomia and eight
healthy volunteers were examined by electrocardiography
for 1 minute at rest and during forced deep breathing. The
following values were recorded: maximum expiratory and
minimum inspiratory heart rate and the difference between
them (AE/l), standard deviation of the heart rate values,
interbeat intervals, and E/| ratio. Spectral power analysis of
heart rate variability was also performed.
Results: The patients with familial dysautonomia showed
a lesser change in heart rate in response to the change in
breathing pattern than the controls. Mean values in the study
group were significantly higher for minimal inspiratory heart
rate and significantly lower for AE/I, heart rate standard
deviation and E/I ratio, indicating a non-flexible heart re-
sponse and abnormal parasympathetic function. These
findings were supported by power spectral analysis.
Conclusions: Patients with familial dysautonomia have a
significantly disturbed response to physiological stimuli. The
DBT may serve as a reliable means to quantify autonomic
dysfunction in this patient population.

IMAJ 2009;11:615-618
familial dysautonomia, deep breath test, autonomic nervous
system, heart rate variability, spectral power analysis

amilial dysautonomia, first described by Riley and Day
F in 1949 [1], is an autosomal recessive disorder character-
ized by abnormal development of the sensory and autonomic
nervous systems as well as progressive neuronal degeneration

DBT = deep breathing test
E/I = expiratory/inspiratory

[2,3]. It is also termed hereditary sensory and autonomic neu-
ropathy type 3 [2]. A mutation in the IKBKAP gene located in
the long arm of chromosome 9 is responsible for 99% of cases
[2]. The disease occurs almost exclusively in Ashkenazi Jews
(i.e., of East European descent), with a worldwide incidence
of 1:10,000 to 1:20,000 [2,4].

The sympathetic system dysfunction in FD is usually
pronounced, and both the sympathetic ganglia and the
intermediolateral spinal columns are grossly affected [5].
The parasympathetic dysfunction varies in severity [6]. The
clinical presentation includes alacrimation, frequent changes
in skin color, body temperature dysregulation, dysphagia,
gastrointestinal dysmotility, recurrent aspiration pneumonia,
spinal deformity, and tendency to injury [3]. Cardiovascular
dysregulation is common and is characterized by a lack of
compensatory increases in heart rate in response to ortho-
statism [5] and labile blood pressure [4]. Studies also report
insensitivity to hypercapnia and hypoxia [3]. Non-invasive
tests currently used to evaluate the autonomic dysfunction in
FD include infra red pupillometry to measure the light-reflex
response as a sign of sympathetic and parasympathetic nerve
dysfunction [7], and the cold face test to evaluate the para-
sympathetic response to modified diving reflex stimuli [8].

It is well recognized that a change in breathing pattern can
alter the autonomic regulation of the cardiovascular system
[9]. The aim of the present study was to determine the diag-
nostic value of the deep breath test in patients with FD. Our
search of the literature yielded no data on this issue.

PATIENTS AND METHODS

A prospective case series design was used. The research pro-
tocol was approved by the Institutional Helsinki Committee.
All participants provided written informed consent.

The study group included 10 patients with FD, 6 males and
4 females. These patients account for about 8% of all known
patients with FD currently living in Israel. The average age at
diagnosis was 2 years. The control group consisted of eight age-

FD = familial dysautonomia
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and gender-matched healthy volunteers. None of the patients
(in both groups) were smokers and all were diabetes-free.

All participants were asked to avoid smoking as well as intake
of caffeinated beverages or other stimulants for 12 hours prior
to the DBT, and to avoid strenuous exercise for 24 hours prior
to the test. In all cases, the test was conducted between 4:00
and 6:00 p.m. to avoid the circadian influence on heart rate and
autonomic nervous system function. Room temperature was
maintained at 21-23°C. To prevent sympathetic overactivity,
subjects were requested to empty their bladder before the test.

Before the test began, participants were asked to lie
motionless for 20 minutes in a quiet room without external
interference for measurement of baseline heart rate (60 sec).
Thereafter, a electrocardiographic examination lasting 1 min-
ute was conducted with the MAC 5000 device (Marquette,
GE Healthcare, Milwaukee, WI, USA), during which subjects
were asked to remain in the prone position and to perform
forced breathing six times. The deep breathing test was
repeated and the results were averaged. The ECG readings
were transmitted to a computer, and the heart rate values

Table 1. Heart rate changes and frequency domain parameter in patients with
familial dysautonomia and healthy controls

Parameter Control FD Pvalue
Age (yrs) 24.37 £ 9.56 25.5+12.5 NS
Maximal expiratory HR (beats/min) 88.87 + 14.98 96.25 +13.34 NS
Minimal inspiratory HR (beats/min) 50.5 + 4.69 73.37 £ 8.26 <0.001
AE/I 38.37 £ 15.38 22.87 £13.15 0.048
HR-SD 0.137 £0.038 0.049 = 0.020 <0.001
E/l ratio 1.77+0.34 1.32+0.2 <0.01
RR-SD baseline (sec) 0.07 £ 0.05 0.03 £ 0.01 0.05
RR-SD DBT (sec) 0.13+0.04 0.04 +0.02 <0.001
(«0.01) (NS)
RMSSD baseline (msec) 85.36 + 67.05 28.55+12.89 0.032
RMSSD DBT (msec) 115.69 + 45.96 24.54 +15.18 <0.001
(NS) (NS)
LF baseline (nu) 27.79 £ 13.81 37.1+17.86 NS
LF DBT (nu) 72.39+8.89 66.16+13.55 NS
(«<0.001) («<0.01)
HF baseline (nu) 72.21 +13.81 62.9+17.86 NS
HF DBT (nu) 27.61+8.89 33.96 + 13.58 NS
(< 0.001) (<0.01)
LF/HF baseline 0.44 £ 0.35 0.73£0.57 NS
LF/HF DBT 3.02+1.46 2.93+2.92 NS
(0.001) (NS)

HR = heart rate, AE/l = (maximal HR)-(minimal HR), HR-SD = standard deviation of HR during

1 minute DBT, SD-RR = standard deviation of interbeat interval, RMSSD = mean squared root of
the difference of successive RR intervals, DBT = deep breath test, HF = high frequency, LF = low
frequency. NS = not significant.

Note: The Pvalue given in parenthesis refers to the change in examined parameters after the DBT

from baseline.

The Pvalue column refers to the difference in examined parameters between the FD and control groups.

616

were extracted on the basis of the intervals between the R
spikes. Maximal heart rate during expirium and minimal HR
during inspirium was measured, and the difference between
the two was calculated (AE/I=MaxHR-MinHR). The standard
deviation of the heart rate values and of the interbeat inter-
vals was computed. The E/I ratio was calculated by dividing
the longest mean RR interval during expirium by the shortest
RR interval during inspirium [10].

Spectral analysis of heart rate variability was performed
with a Matlab-based computer code kindly provided by
the Department of Applied Physics, University of Kuopio,
Finland. Spectral density was calculated using the non-para-
metric fast Fourier transform algorithm for low (0.04-0.15
Hz) and high (0.15-0.5 Hz) frequency bands. Low frequency
changes are mediated by both sympathetic and parasympa-
thetic activity at rest; high frequency changes are linked to
the respiratory influence on heart rate and reflect parasympa-
thetic activity [11-14]. Both LF and HF measurements were
recorded in normalized units [14].

The LF/HF ratio was calculated as an indicator of the
sympathetic-parasympathetic balance [15,16]. The square
root of the mean squared difference of successive RR intervals
was calculated as an indicator of the short-term component
of rate variability [14,15].

Results are presented as means and standard deviations.
Findings were compared between the groups by Student's ¢-test.
A P value of 0.05 was considered statistically significant.

RESULTS

Two patients with FD found it difficult to coordinate their
breathing pace to create a maximum expiratory and inspiratory
force, and their findings were excluded from the final analy-
sis. The results of the control group and the eight remaining
patients are shown in Table 1. The DBT results in a 31 year old
healthy female volunteer and 33 year old female with FD are
given in Figures 1 and 2 respectively. There was no significant
difference between the control and FD groups in mean MaxHR
during expirium. The control group had a significantly lower
mean minimal inspiratory HR compared to the FD group (P <
0.001) and a significantly higher mean AE/I (P = 0.048), higher
HR-SD (P < 0.001) and higher E/I ratio (P < 0.01).

The study group had a significantly lower RR-SD than the
control group, both during rest and after DBT stimulation,
indicating a lesser heart rate variability. Moreover, RR-SD
was not significantly altered by DBT, as was observed in the

MaxHR = maximum heart rate

MinHR = minimum heart rate

RR = interbeat

LF = low frequency

HF = high frequency

HR-SD = standard deviation of heart rate values
RR-SD = standard deviation of interbeat intervals
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Figure 1. Deep breath test results in a 31 year old healthy female
volunteer
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Figure 2. Deep breath test results in a 33 year old female with
familial dysautonomia
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control group. The RMSSD was not significantly affected by
deep breathing, although it was significantly lower in the FD
group both at rest and during DBT.

The LF and HF spectral components were significantly
altered by DBT. LF values increased significantly from baseline in
response to deep breathing in both the control group (P < 0.001)
and the FD group (P < 0.01), with no significant between-group
difference at either time point. Accordingly, HF values decreased
significantly from baseline in response to deep breathing in both
the control group (P < 0.001) and the FD group (P < 0.01), with
no significant between-group difference at either time point. The
LF/HF ratio increased significantly in the control group (P =
0.001), but the change in the FD group was not significant.

DISCUSSION

The present study investigated the link between cardiac auto-
nomic control and deep breathing stimulation in patients
with FD. The value of this test in FD has not been reported
previously.

We showed that patients with FD lack the normal change
in heart rate response to deep breathing. This finding was

RMSSD = root mean square successive difference

reflected in their lower than normal values of AE/I, HR-SD,
and E/I ratio. The significantly higher MinHR during
inspirium in this group indicates abnormal parasympathetic
function. The autonomic dysfunction was supported by the
lack of a significant change in LF/HF ratio following DBT.
Power spectral analysis adds little to the DBT in detecting
autonomic dysfunction in FD.

We conclude that FD is associated with a significantly
disturbed response to physiological stimuli. The DBT may
serve as a reliable means to quantify autonomic dysfunction
in this patient population.

STUDY LIMITATIONS

The study group was small because of the low prevalence of
ED. Future prospective studies with larger study groups and
prolonged follow-up may shed further light on the signifi-
cance of DBT in FD.
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A luminal epithelial stem cell that is a cell of origin for prostate cancer

In epithelial tissues, the lineage relationship between normal
progenitor cells and cell type(s) of origin for cancer has been
poorly understood. Wang et al. show that a known regulator
of prostate epithelial differentiation, the homeobox gene
Nkx3-1, marks a stem cell population that functions during
prostate regeneration. Genetic lineage marking demonstrates
that rare luminal cells that express Nkx3-1 in the absence of
testicular androgens (castration-resistant Nkx3-71-expressing
cells, CARNs) are bipotential and can self-renew in vivo,
and single-cell transplantation assays show that CARNs can

reconstitute prostate ducts in renal grafts. Functional assays
of Nkx3-1 mutant mice in serial prostate regeneration suggest
that Nkx3-1is required for stem cell maintenance. Furthermore,
targeted deletion of the Pten tumor suppressor gene in CARNs
results in rapid carcinoma formation after androgen-mediated
regeneration. These observations indicate that CARNs represent
a new luminal stem cell population that is an efficient target for
oncogenic transformation in prostate cancer.
Nature 2009; 461: 495
Eitan Israeli

Differences in the risk of celiac disease associated with HLA-DQ2.5 or HLA-DQ2.2 are related to

sustained gluten antigen presentation

Celiac disease driven by an antigluten T cell response is
strongly associated with the histocompatibility antigen HLA-
DQ2.5 but is barely associated with HLA-DQ2.2. Yet these
molecules have very similar peptide-binding motifs and
both present gluten T cell epitopes. Fallang et al. found that
DQ2.5+ antigen-presenting cells (APCs) had greater stability
of bound peptides and protracted gluten presentation
relative to that of DQ2.2+ cells. The improved ability of DQ2.5

to retain its peptide cargo can be ascribed to a polymorphism
of DQ 22 whereby DQ2.5 (tyrosine) can establish a hydrogen
bond to the peptide main chain but DQ2.2 (phenylalanine)
cannot. These findings suggest that the kinetic stability of
complexes of peptide and major histocompatibility complex
is of importance for the association of HLA with disease.
Nature Immunol 2009; 10: 1096
Eitan Israeli

Gut commensal bacteria direct a protective immune response against Toxoplasma gondii

Toxoplasma gondii is a universally distributed pathogen that
infects over one billion people worldwide. Host resistance to
this protozoan parasite depends on a Th1 immune response
with potent production of the cytokines interleukin-12 and
interferon gamma. Although Toll-like receptor 11 (TLR11) plays
a major role in controlling Th1 immunity to this pathogen
in mice, this innate immune receptor is non-functional in
humans, and the mechanisms of TLR11-independent sensing
of T. gondiiremain elusive. Benson and co-authors show that
oral infection by T. gondii triggers a TLR11-independent but

MyD88-dependent Th1 response that is impaired in TLR2xTLR4
double knockout and TLR9 single knockout mice. These
mucosal innate and adaptive immune responses to T. gondii
rely on the indirect stimulation of dendritic cells by normal gut
microflora. These results reveal that gut commensal bacteria
can serve as molecular adjuvants during parasitic infection,
providing indirect immunostimulation that protects against
T. gondiiin the absence of TLR11.
Cell Host Microbe 2009; 6: 104
Eitan Israeli

“Tell me and | will forget. Show me and | may remember. Involve me and | will understand”

Confucius
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ABSTRACT:

KEY WORDS:

Background: Fetal alcohol spectrum disorder is a range
of disabilities caused by gestational exposure to alcohol.
FASD is the leading cause of preventable mental retardation
and developmental disability in the United States, with an
incidence of 1-10 per 1000 live births. FASD in Israel has yet
to be examined systematically.
Objectives: To evaluate professionals' experience, aware-
ness and knowledge of FASD in Israel and their awareness
of maternal consumption of alcohol, and to collect epid-
emiological data on the syndrome in Israel.
Methods: A short questionnaire was sent to all 43 program
directors of genetic institutes (n=14) and child developmental
centers in Israel (n=29). Four questions related to their
experience and knowledge of FASD. The epidemiological
survey included data from all 17 hospitals in Israel and from
the two main health management organizations within the
public health care system.
Results: The response rate was 98% (n=42). A total of 38.1%
of respondents reported having diagnosed at least one case
of FASD and fewer than 10% of respondents stated that the
knowledge regarding FASD among physicians in Israel was
adequate. Developmental pediatricians were more likely to
have diagnosed at least one case as compared to geneticists.
During the period 1998—2007 the diagnosis of FASD appeared
in the records of only 4 patients from the total number of 17
hospitals in Israel. During the same period only six patients
were diagnosed at the HMO within the public health care
system.
Conclusions: Despite the accumulated knowledge on FASD
in many countries and the increase in alcohol consumption
in Israel, professionals' awareness of its potential damage
is limited. Educational programs to increase physician
awareness should accompany publicity campaigns
warning the public of the dangers associated with alcohol
consumption during pregnancy.

IMAJ 2009;11:619-622
fetal alcohol spectrum disorder, alcohol, prenatal alcohol
consumption, pregnancy

FASD = fetal alcohol spectrum disorder
HMO = health management organization

F etal alcohol spectrum disorder constitutes a range of dis-
abilities caused by gestational exposure to alcohol, from
full-blown fetal alcohol syndrome to its partial presentation
as fetal-alcohol effects [1]. When full-blown, FASD is defined
by the characteristic pattern of facial abnormalities, growth
retardation, brain damage, and evidence of maternal drinking
during pregnancy [2]. Prenatal exposure to alcohol leads to
developmental, emotional, social and behavioral problems. The
characteristic facial appearance includes short palpebral fissures,
short nose, smooth or flat philtrum, thin upper lip, and flattened
medial midface. Associated physical abnormalities include
micrognathia, abnormal position and formation of the ears,
hypertelotism, epicanthic folds and palmar crease abnormalities.
Congenital anomalies can include cardiac, skeletal, renal, ocular,
auditory and other malformations and dysplasias.

Ethanol derivatives are associated with embryotoxicity,
teratogenesis, chromosomal anomalies and mitochondrial
damage [3]. Alcohol exposure contributes to damage to the
structure, neuronal migration and synaptogenesis of the devel-
oping central nervous system [4]. The extent of impairment to
a developing fetus depends not only on the amount of alcohol
ingested, but also on the timing of drinking, the mother's
health and genetic susceptibility to alcohol and her individual
rate of ethanol metabolism. Repeated binge exposure creates a
high fetal risk, especially at the beginning of the pregnancy.

Alcohol exposure damages many organs and systems in the
developing fetus, and the drinking habit should be taken into con-
sideration in the differential diagnosis of developmental, learning
and behavioral problems in children [5]. Fetal alcohol spectrum
disorder is the leading cause of preventable mental retardation
and developmental disability in the United States [6].

Knowledge of the dangers of alcohol during pregnancy is
not new. In the 1720s, during the "gin epidemic" in Britain,
the Royal College of Physicians reported to Parliament that
parental drinking was a cause of "weak, feeble and distempered
children" [7]. In fact, even the Bible notes damage to children
from maternal alcohol consumption during pregnancy [8]. In
the modern era, the first description of the danger of alcohol to
the fetus was reported in 1957 by Rouquette [9], who followed
100 children whose parents were known alcoholics and found

619



ORIGINAL ARTICLES

IMA] e VOL 11 « OCTOBER 2009

severe effects of alcohol in the children of alcoholic mothers.
Similar results were reported in a later study in 1973 by Jones
and co-authors [10]. Epidemiological reports in recent years
from the U.S., Canada, Australia, South Africa, England and
Eastern Europe on the drinking habits of women of childbear-
ing age [11-14] found that many women consume alcohol
before they become pregnant as well as during their pregnancy.
The situation is complicated by the fact that many of the preg-
nancies are unplanned [15]. According to different reports 9.1
children out of a 1000 live births are eventually diagnosed as
affected by varying degrees of severity of the syndrome [16].

In Israel, despite the reported rise in alcohol consumption
and changes in drinking habits over the past two decades, there
is little mention of the problem in the professional literature
[17]. Over the past decade a rise in the number of adoptions to
Israel from Eastern Europe and the former Soviet Union, where
alcohol consumption by young women has been rampant, has
done little to raise awareness of the problem among profes-
sionals. The dysmorphology and the cognitive and behavioral
problems of these children in Israel are brought mainly to the
child developmental experts and to the geneticists. In this
article we report data on the knowledge, awareness and expe-
rience of these professionals to FASD in Israel.

SUBJECTS AND METHODS

All 43 child development centers and genetic counseling clin-
ics in the country were included in the survey. A short tele-
phone and e-mail questionnaire sought to ascertain the extent
of clinical experience with FASD, estimates of its prevalence,
and the need for greater awareness among clinicians involved
in counseling and the delivery of antenatal care.

Data were collected between May and August 2008 by a
single trained research assistant. Of the 43 centers 42 agreed
to participate (response rate 98%). The study population
included 29 pediatricians who head child development clin-
ics, and 14 geneticists who serve as directors of all genetic
counseling centers in Israel. The number of FASD cases from
large medical centers and two large health management orga-
nizations were determined by a computerized database search
using the International Classification of Diseases, Clinical
Modification (ICD-9-CM) codes for FASD. A comparison
of attitudes and awareness of FASD between heads of child
development clinics and heads of genetic counseling centers
was undertaken using a standard chi-square test.

RESULTS

Overall, 38.1% (16/43) of the respondents reported having
diagnosed at least one case of FASD, with a significant (P
= 0.03) difference between geneticists (14.3%) and pedia-
tricians (50.0%). None of the study participants reported
having diagnosed 10 or more cases of FASD during his/her
clinical experience. Substantial differences between the study
groups were noted in the perceived awareness of the dangers
of antenatal alcohol exposure among colleagues in the same
field of expertise. Twenty-five percent (7/28) of the child
development pediatricians and one genetics program direc-
tor thought that the awareness to FASD among physicians
in Israel was sufficiently high. Four of the 28 pediatricians
(14.1%) and none of the 14 geneticists rated the knowledge
about FASD among physicians in Israel as "high" or "suf-
ficient." Overall, 59.5% of the study participants reported
low and insufficient awareness of FASD [Table 1]. Most of

Table 1. Responses to FASD phone survey among head of child development (n=28) clinics and genetic centers (n=14), Israel 2008)

Between More

Affiliation Do not recall Afew 10and 20 than 20 Other Do not know Total P
No. of FASD cases CD clinics 14 (50.0%) 14 (50.0%) 28 (100%) 0.03
diagnosed .

Genetic centers 12 (85.7%) 2 (14.3%) 14 (100%)

High High but Low but Very low Other Do not know
Insufficient sufficient

What is the CD clinics 7 (25.0%) 3(10.7%) 16 (57.1%) 2 (7.1%) 28 (100%) 0.1
awareness to FASD .
among physicians in Genetic centers 1(7.1%) 9 (64.3%) 4 (28.6%) 14 (100%)
Israel? Sufficient & updated Sufficient Insufficient Very low None Do not know
What is the level CD clinics 2(7.1%) 2(7.1%) 14 (50.0%) 8(28.6%) 1(3.6%) 1(3.6%) 28 (100%) 0.06
of knowledge .
on FASD among Genetic centers 3(21.4%) 5 (35.7%) 2 (14.3%) 4 (28.6%) 14 (100%)
physicians in Israel? No/ apparently not Afew Tens Hundreds Other Do not know
Are there CD clinics 1(3.6%) 9(32.1%) 11 (39.3%) 2 (7.1%) 5(17.9%) 28 (100%) 0.31
undiagnosed cases .
of FASD in Israel? Genetic centers 1(7.1%) 6 (42.9%) 2 (14.3%) 5(35.7%) 14 (100%)

CD = child development
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the respondents estimated that there were "tens" (40.5%) or
"hundreds" (9.5%) of undiagnosed FASD cases.

During the period 1998-2007 the diagnosis of FASD was
recorded in only 4 patients from the total number of 17 medi-
cal centers in Israel. During the same period only six patients
were diagnosed in the two HMOs within the public health
care system.

DISCUSSION

Many children with FASD are not diagnosed because of the
lack of knowledge, awareness and training among profession-
als in the health care system [18]. Not only is early diagnosis
and treatment crucial for a better developmental outcome,
but identifying a child impaired by intrauterine exposure to
alcohol can prevent additional cases of FASD in the family
if good antenatal counseling and care services are available
[19]. The economic impact of FASD is significant; the annual
cost per affected child is more than US$ 14,000 [20].

Our study is one of the first in Israel dealing with the
complex issue of FASD. Information was collected from data
sources of the Ministry of Health and the two main health
care providers (HMOs) in the public health care system. All
child developmental centers and genetic counseling clinics
in the country were surveyed with regard to their experi-
ence with and knowledge of FASD. Compliance with the
survey reached 98% of centers reviewed, via phone and mail
questionnaire. Although 38.1% of respondents reported
having diagnosed at least one case of FASD, only 10% of
respondents expressed the opinion that Israeli physicians'
knowledge on FASD was adequate. This may represent an
overestimation by the participants regarding their abilities
and experience in diagnosing FASD in the past. Therefore,
our finding that only 10 FASD cases were identified during
1998-2007 could reflect the true incidence, although under-
reporting is possible.

A survey conducted by the National Drug and Alcohol
Control Authority of Israel in 2005 examined drinking habits
among adults in Israel. The participants were asked about
their drinking in the last year, the last month and the last
week. The study discovered a significant increase in alcohol
drinking: 22% declared being drunk in the last year and 18%
had done binge drinking in the last month [21].

According to various reports, binge drinking during preg-
nancy is the most harmful to the fetus [22]. In Israel, little
information is available about women who become pregnant
unintentionally. According to reports from Australia, 47% of
pregnancies are not planned and 58.7% reported drinking
alcohol at least in the first trimester [23]. Previous surveys
note that even in cases where a woman is aware of the poten-
tial damage accrued to the fetus from alcohol, she might
drink unintentionally if she is unaware of the pregnancy.

The present study reflects a worrisome confluence of two
potentially mutually reinforcing trends relating to efforts at
preventing alcohol-related birth defects: the first is the lack
of public awareness of all the ramifications of unregulated
alcohol consumption by women during their childbearing
years, and the second is inadequate professional knowledge
and counseling services.

CONCLUSIONS

The results of the survey suggest the importance of improved
public awareness and dissemination of information by means
of continuing medical educational programs on the potential
dangers to fetal development as a result of alcohol consump-
tion by young women. This is essential to reverse a trend bound
to worsen over time, judging from the experience of other
countries with similar social and cultural patterns as Israel.
Especially needed are controlled studies on the true extent of
the problem among teenagers and young adults considered to
be at highest risk for bearing children with FASD.

The relatively large proportion of conservative popula-
tions in Israel (e.g., Moslem Arabs and ultra-Orthodox Jews),
with the resultant effect on patterns of alcohol consumption,
namely social stigma associated with or even constraints
on alcoholic consumption, might positively affect a down-
ward trend in FASD when compared to other societies.
Nevertheless, Israel has undergone significant social changes
over the last few decades that resulted in increasingly west-
ernized alcohol consumption patterns, partly due to large
immigration waves from the former USSR.

As we expected prior to the study, we found low awareness
and lack of knowledge, but we were astonished to discover that
even those at the forefront of diagnosing, treating and prevent-
ing developmental and dysmorphic syndrome issues declared
how limited their experience was in dealing with the issue in
a practical way. The study results indicate that there is a gap
between the increasing alcohol consumption in Israel and the
limited public and professional knowledge on FASD.
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Labeling cancer cells with virus-carrying GFP

One important aspect of medicine is the need for surgeons
to distinguish between tissue to be removed and tissue to
leave behind. Kishimoto et al. have demonstrated the use
of a viral vector that targets tumor cells specifically, not to
kill them directly, but to demarcate cancerous tissue clearly.
They started with a designed adenovirus, OBP-401, which
can replicate onlyin cells that contain an active telomerase,
as in malignant tissue. This virus also contains a gene for
green fluorescent protein (GFP). In a proof-of-principle study,
peritoneal tumors were induced in nude mice by injecting
human cancer cells containing red fluorescent protein.
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Twelve days later, disseminated nodules had formed, and
intraperitoneal injection of the virus and examination 5 days
later revealed co-localization of red and green fluorescent
signals. In a similar mouse model for pleural dissemination
using unlabeled human lung cancer cells, nodules that
would not have been detected by eye were clearly visualized
via GFP. Although other tumor-imaging approaches are
available, cancer-specific labeling could add value to the
idea of virus-aided, fluorescence-guided surgery.

Proc Natl Acad Sci USA 2009; 106: 14514
Eitan Israeli

Comprehensive mapping of long-range interactions reveals folding principles of the human genome

The conformation of the genome in the nucleus and contacts
between both proximal and distal loci influence gene
expression. In order to map genomic contacts, Lieberman-
Aiden et al. developed a technique to allow the detection
of all interactions between genomic loci in the eukaryotic
nucleus followed by deep sequencing. This technology
was used to map the organization of the human genome
and to examine the spatial proximity of chromosomal loci
at one megabase resolution. The map suggests that the
genome is partitioned into two spatial compartments that
are related to local chromatin state and whose remodeling

correlates with changes in the chromatin state. At the
megabase scale, the chromatin conformation is consistent
with a fractal globule, a knot-free, polymer conformation
that enables maximally dense packing while preserving
the ability to easily fold and unfold any genomic locus. The
fractal globule is distinct from the more commonly used
globular equilibrium model. The results demonstrate the
power of Hi-C to map the dynamic conformations of whole
genomes.

Science 2009; 326: 289
Eitan Israeli
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eishmaniasis is a zoonotic protozoan disease caused by

Leishmania. The disease is widely distributed, affecting
approximately 12 million people worldwide, causing a wide
spectrum of diseases. The clinical manifestations range from
simple cutaneous lesions to progressive disseminated visceral
fatal disease. The cutaneous form of the disease caused by
L. major, L. tropica and L. aethiopica in the Old World, and
L. mexicana, L. braziliensis and L. amazonensis in the New
World, is generally self-resolving with long-life immunity. The
disease is characterized by the development of ulcerative skin
lesions lasting several months and in most cases is resolved by
Th1 T cell activity. However, in patients with a defective cel-
lular immune response, a long-lasting chronic disease (recur-
rent cutaneous leishmaniasis or diffuse cutaneous leishma-
niasis) may develop. American
CL caused by L. braziliensis is a
chronic disfiguring disease. Most
of the patients recover from the
disease after primary exposure to
the parasite, but a small percent-
age may develop severe secondary life-persisting lesions in
the mucocutaneous tissue (mucocutaneous leishmaniasis).
The disease is well developed in the presence of Th2 T cell-
mediated immunity. The visceral form caused by L. donovani,
L. infantum (also known as L. chagasi in Latin America) is
characterized by systemic infection of the reticuloendothelial
system. Advanced stages of the disease are generally charac-
terized by suppression of anti-Leishmania T cell responses
mediated by interleukin-2 deficiency.

Until recently, only two vaccines (one live and one killed)
were licensed for use in humans, and one for prophylaxis in
dogs [1]. Also, the number of available drugs for treating the
disease is limited and most of the parasites develop drug resis-

CL = cutaneous leishmaniasis

Leishmaniasis is characterized by
a wide range of clinical manifestations
that result from the parasite species and
the immune status of the host

tancy. Over the last two decades, immunotherapy (immune
based therapies), either alone or combined with chemotherapy
(immunochemotherapy), has been developed as an additional
approach in the treatment of leishmaniasis. Immunotherapy
has been used to accelerate the specific immune response in
immunologically responsive patients and to establish an effec-
tive reaction in those who are non-responsive.

IMMUNOLOGY

In leishmaniasis, cellular rather than humoral immune
responses are involved in the recovery from the disease.
Spontaneous Leishmania-specific T cell response generally
develops early after infection. The parasites first multiply as
amastigotes into the phagolysosome within the macrophage.
Either intact parasites or leishmanial antigens are then picked
up by antigen-presenting cells (dentritic and Langerhans
cells) that transfer them to CD4+ and CD8+ T cells. These
cells activate specific T cells in the production of different cyto-
kines (IL-22, interferon-gamma and granulocyte macrophage
colony-stimulating factor) and
induce the macrophage to kill
the intracellular parasite [2].
CD8+ T cells are involved in
the cytolytic anti-leishmanial
activity by inducing the prod-
uction of IFNy3 and transforming growth factor-beta.
Activation in the presence of IL-2 or TGFp4 led to the devel-
opment of cytolytic cells producing IFNy. However, activation
in the presence of IL-4, non-cytolytic CD8-CD4- T cells are
developed and lead to IL-4, IL-5, and IL-10 production and
exacerbation of the disease. IL-12 is an additional essential
cytokine involved in inducing cell-mediated immunity, cell
proliferation and secretion of IFNy by T and natural killer
cells. It promotes the development of CD4 Th1 cells, which
are crucial in the protective immunity against the disease.
Recovery and protection against leishmaniasis result from
a strong and specific cellular immune response, followed by

IL-2 = interleukin-2
IFNy = interferon-gamma
TGFp = transforming growth factor-beta
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the development of long-lasting protection. In CL infection,
the Th2 type of immune response induces vulnerability and
exacerbation of the disease, while Th1 activity mediates long-
life protection against reinfection. Following infection, an
early Th2 response is established and a switch from Th2 to Thl
occurs later only in parasite-resistant animals [2]. Resistant
mice exhibit pronounced Th1 responses, producing a high
level of IFNy that activates the macrophage to eliminate the
intracellular parasite through the production of nitric oxide.
Vulnerable mice exhibit a pronounced Th2 response producing
IL-4, IL-10 and IL-13, causing down-regulation of nitric oxide
production and up-regulation of arginase production. A large
number of CD8+ T cells was also detected in the CL lesion dur-
ing the healing process. It was therefore suggested that CD8+
T cells play an important role in the elimination of parasites
during the healing process through the production of specific
cytokines [3]. Due to Th2 cell activity, VL5 unlike CL, is associ-
ated with systemic depressed cell-mediated immunity which
is affected by Th2 T cell activity and its associated cytokines
(IL-4,1L-10, IL-13). During the first week of L. donovani infec-
tion in Balb/c mice, IL-2 induces IL-10, which suppresses IL-12
production and IL-12 receptor expression on T cells, followed
by down-regulation of IFNy production and parasite prolifera-
tion within the macrophage [4]. Also, in these mice DCs6 do
not migrate well into the spleen and therefore are not involved
in destroying the intracellular parasites. In humans, elevated
IL-4 and IL-10 production
was demonstrated in chronic
CL, MCL7 and VL infections.
In leishmaniasis, high levels of
immunoglobulin G, M and E
are also produced, but their effect on disease development has
not yet been determined. Advanced human MCL was shown
to be related to high IFNy/IL-2-producing T cell prolifera-
tive responses. A case-control study performed in Venezuela
indicated that MCL development was associated with genetic
regulatory polymorphism affecting tumor necrosis factor-
alpha production [5]. IL-10 is also considered to be important
in human susceptibility to L. braziliensis infection [4].

CHEMOTHERAPY

CHEMOTHERAPEUTIC TREATMENT

Almost all forms of leishmaniasis should be treated. Drug
efficacy might be affected by the parasite species, gender and
age, body distribution of the disease, immunological status
of the host, and mode of treatment. Most patients respond
to treatment, but in certain cases of L. tropica, L. aethiopica,
L. braziliensis and L. amazonensis, conventional treatment is

VL = visceral leishmaniasis
DC = dentritic cells
MCL = mucocutaneous leishmaniasis

Only a small number of effective drugs
against the disease are available and most
of the parasites develop drug resistancy

only partially effective [6]. The pentavalent antimonial com-
pounds, sodium stibogluconate (Pentostam®) and N-methyl
meglumine antimonite (Glucantime®), are considered the
drugs of choice against all forms of the disease, generally with
mild side effects. Alternative therapies include pentamidine
and amphotericin-B, which are relatively toxic agents and
are sometimes associated with mild or severe side effects.
Orally administered agents, i.e., ketoconazole, itraconazole,
fluconazole and allopurinol, either alone or in combination,
have shown variable levels of efficacy [6]. Miltefosine, a newly
developed drug taken orally, has yielded encouraging results
against VL and Old and New World CL [7,8]. Physical treat-
ment, including irradiation, cauterization, freezing by liquid
nitrogen, infra red and photodynamic climatotherapy, has
also been used to treat CL [6]. Topical applications with AMB,
ethanolic lipid AMB, and various formulated paromomycin
(aminosidine) ointments were also effective against CL [9].

RESISTANCE TO CHEMOTHERAPEUTIC TREATMENT

Parasite drug resistance was demonstrated with most of the
available drugs against the disease. In Bihar, India, 40-60%
of patients suffering from VL did not respond to pentavalent
antimony treatment [10]. Similar results, with 25% unre-
sponsiveness, were recorded with pentamidine [11]. Lack of
response to AMB is uncommon, even though resistance to this
drug was observed in L. infantum/human immunodeficiency
virus-infected cases. Resistance
of L. donovani promastigotes to
miltefosine was shown i vitro,
and resistance of both L. major
and L. tropica promastigotes to
paromomycin was induced in vitro by repeated exposure of the
parasites while gradually increasing the drug concentrations.

COMBINED CHEMOTHERAPY

Combined chemotherapy may act synergistically against the
disease, particularly in relapses and in patients who do not
respond to available treatment [10]. Combined chemotherapy
of sodium stibogluconate and paromomycin was highly effec-
tive, curing approximately 95% of the patients suffering from
L. donovani infection [12]. Also, liposomal AMB combined
with miltefosine resulted positively against kala azar resis-
tant to pentavalent antimony in India [13]. A combination
of sodium stibogluconate combined with either allopurinol
or levamisol was considered more effective than sodium sti-
bogluconate alone. Also, a combination of paromomycin and
methyl benzethonium chloride was preferable to either of
the drugs administered alone. Combined therapy was further
recommended in HIV/AIDS patients suffering from VL.

AMB = amphotericin-B
HIV = human immunodeficiency virus
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IMMUNOTHERAPY AND IMMUNOCHEMOTHERAPY

Immunotherapy and immunochemotherapy have been used
to accelerate the specific immune response in immunologi-
cally responding and non-responding patients. The concept
was to selectively induce Th1 responses that are considered
essential for resistance to leishmaniasis. To achieve this goal,
various approaches were developed and applied in the treat-
ment of human leishmaniasis [Table 1].

PASTEURIZED LEISHMANIA PROMASTIGOTES

Immunization of humans using heat-killed promastigotes
yielded controversial results. A protective efficacy of 61.6%
against L. major infection was recorded in uninfected Sudanese
volunteers, but to a lesser degree against anthroponotic CL in
Iran and VL (43.3% efficacy) in Sudan. Heat-killed parasite
antigen + Bacillus Calmette-Guerin produced a protective
efficacy of 73% against L. amazonensis infection [14] but had
no effect against L. amazonensis in Colombia. However, better
results were achieved with the use of alum-precipitated auto-

claved Leishmania major plus BCG [15], and killed L. ama-
zonensis together with meglumine antimonate showed similar
results against CL in Brazil [16]. Pasteurized Leishmania pro-
mastogotes plus BCG were very effective in treating American
MCL and CL [17,18]. Almost all the 5341 Venezuelan patients
suffering from American CL and 7 patients suffering from
either MCL or DCL who received heat-killed L. (V.) braziliensis
promastigotes combined with viable BCG recovered from the
disease [18]. Autoclaved parasites plus BCG were also found
effective in the treatment of human CL in Brazil [19].

LEISHMANIAL ANTIGENS

In our previous study, using guinea pigs with both ears
infected with L. enriettii, a topical treatment with paromomy-
cin/methylbenzethoniumchloride ointment on one ear also
caused a delayed therapeutic effect on the untreated ear. This
phenomenon was further demonstrated in humans suffering

BCG = Bacillus Calmette-Guerin
DCL = diffuse cutaneous leishmaniasis

Table 1. Inmunotherapy of human leishmaniasis

Country Disease/ Treatment Cellular

Immunotherapeutic agent Chemotherapeutic agent (no. of patients) Parasite efficacy Symptoms response Ref.

Mixed antigens* Brazil

- ) MCL High Marked improvement - [28]

Pasteurized Venezuela

L. braziliensis + BCG - (5341) CL High 95.7% healing - [17]

Pasteurized Venezuela ~100%

L. braziliensis + BCG - @ MCL, DCL High healing High [18]

Killed Brazil Marginal

L. amazonensis + BCG Glucantime® (47 + 405 control) ACL 87% vs. 88% Marginal effect effect [19]

Killed Brazil 100% vs. 8.2% Moderate,

L. amazonensis Glucantime® (47 +49 control) cL Glucantime® Marked improvement low IFNy [16)
Brazil

IFNy Glucantime® a7) VL 82.3% cure Marked improvement - [26]
India VL Moderate Marked in

IFNy Sh (16 +15 Sb) 87% vs. 60% both groups - [25]
Kenya Moderate Moderate

IFNy Sb (10 + 14 Sb) VL improvement - [27]
Sudan PKDL High

Alum/ALM + BCG Sb (15 +15Sb) L. donovani 87% vs. 40% Sh Marked improvement (leishmanin) [15]
Uzbekistan

Leukinferon (i.m.) Monomycin (topical) (50 + 65 control) CL High Marked improvement - [32]
Brazil CL High

GM-CSF (topical) Glucantime® 5) L. braziliensis ~ 100% cure Marked improvement 83% [29]
Peru 100% vs. 57%

Imiquimod (topical) Glucantime® @ CL Glucantime® Marked improvement - [33]
Iran CL 44.1% vs. Marked in

Imiquimod (topical) Glucantime® (59 + 60 Sb) L. tropica 48.3% Sh both groups - [34]

*Mixed antigens: L. major stress-inducible protein 1 (LmSI1) + L. majorinitiation factor (LelF) + Leishmania heat shock protein 83 + granulocyte macrophage colony-stimulating

factor (GM-CSF).

Sb = sodium stibogluconate, BCG = Bacillus Galmette-Guerin, Alum/ALM = alum-precipitated autoclaved L. major, PKDL= post-kala-azar dermal leishmanoid.
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from CL caused by L. major [20]. Treating one lesion affected
the healing of other untreated lesions in the same patient.
It was suggested that local treatment causing damage to the
parasites is followed by the release of leishmanial antigenic
constituents, which evoke an immune response that leads to
the regression of lesions in distant sites of the body. Indeed,
both purified and recombinant specific antigens and DNA
encoding antigens have been applied in the development
of a protective vaccine against leishmaniasis [1]. Protection
against CL was achieved with L. major promastigote surface
antigen 2, parasite exogenous antigens and DNA encoding
antigens. A fucose mannose ligand, either alone or formu-
lated with QuilA saponin, induced a 92-95% protection
against canine visceral leishmaniasis caused by L. donovani
and L. chagasi [21]. Also, a commercial leishmanial vaccine,
Leishmune® (FML isolated from L. donovani promastigotes)
enriched with saponin, protected 75— 92% of the vaccinated
dogs against VL infection [22]. The vaccine induced a posi-
tive delayed-type hypersensitivity reaction and reduced clini-
cal symptoms.

Chemotherapy of canine VL, caused by L. chagasi, L.
donovani and L. infantum, is only partially effective, and
immunotherapy is a new approach to control the disease
[22]. Approximately 100%
protection against canine VL
was achieved in dogs vaccin-
ated with LiESAp vaccine (a
54 kDa excreted protein of
L. infantum) combined with
muramyl dipeptide [23]. However, while crude parasite
extracts together with Glucantime® were only partially
effective, purified antigen (LiF2, L. infantum-derived frac-
tion 2) combined with Glucantime cured all the dogs within
6 months. The saponin-enriched Leishmune vaccine given
alone was found only moderately effective against L. chagasi
[22], but the polyprotein recombinant vaccine Leish-110f®,
together with the adjuvant MPL-SE® and meglumine
antimonate induced elevated cellular immune responses,
improved the clinical symptoms and reduced the mortality
rate in symptomatic dogs [24].

CYTOKINES AND VARIOUS IMMUNOMODULATORS

A combination of anti-leishmanial chemotherapeutic agents
together with various immunomodulators (MDP13, IFNy,
IL-12) accelerated treatment efficacy in ACL, MCL and
DCL patients, caused by various Leishmania strains. Either
a moderate or a synergistic effect of IFNy plus pentavalent
antimonial compounds was demonstrated against intracel-
lular L. donovani amastigotes in vitro and against VL in mice

FML = fucose mannose ligand
MDP = muramyl dipeptide

Accumulated immunological data and new

vaccine research are being channeled into

developing effective immunotherapy and
immunochemotherapy

and humans [25-27]. In murine leishmaniasis, recombinant
Th1-stimulating cytokine IL-12 given alone or combined
with either sodium stibogluconate or paromomycin cured
mice from L. major infection. Treatment with recombinant
IFNy and Th1-stimulating cytokine IL-12 also has a positive
effect. IL-18, a potent inducer of IFNy production by T cells,
did not influence the therapeutic activity against L. donovani
infection. Human DCL and MCL respond very poorly to con-
ventional therapy, and chemotherapy generally produces only
transitory remission of the disease. Immunotherapy, using
antimonials combined with IFNy was only marginally effec-
tive. However, GM-CSF14 plus either a mixture of L. major
antigens (LmSI1 + Lelf + HSP 83) [28] or meglumine anti-
monate [29] was reported as being highly effective in treating
American CL and MCL. Recently, a combination of Z-100,
a polysaccharide obtained from Mycobacterium tuberculosis
combined with pentavalent antimonial, was found effective
against L. amazonensis, in vitro [30].

In experimental VL, neutralizing IL-10 or blocking its
receptors was preferable for the induction of Th1 cytokine
activity, leading to IFNy secretion, granuloma formation,
macrophage activation and parasite killing, which were fur-
ther increased in combination with pentavalent antimonials
[31]. However, suppression
of other cytokines, including
receptor fusion antagonists
of IL-13, IL-4 and TGFp,
inhibited parasite replication
but only marginally affected
parasite killing without the induction of a synergistic effect
with pentavalent antimonials [31].

TOPICAL APPLICATION

A combination of topical monomycin (Leishmacol®) and
injectable leukinferon (a complex of IL-1, TNFa, INFy and
macrophage migration inhibitory factor cytokines) was suc-
cessful in treating zoonotic CL in Uzbekistan [32]. Imiquimod ®
(IMQ, 3M Pharmaceuticals, USA), a low molecular weight
imidazoquinoline, is a novel immune response-activating
agent, found to induce IFNy, TNE IL-1p, IL-1a, IL-6, IL-10,
IL-1 receptor antagonist, GM-CSF and granulocyte CSE IMQ
applied topically has been shown to act synergistically with
meglumine antimonate in the treatment of CL in experimen-
tally infected mice. This combination was also found highly
effective in the treatment of CL caused by L. peruviana in Peru
[33], but less so against CL caused by L. tropica in Iran [34]. No
synergistic effect was observed with an ointment comprising
Imiquimod combined with Leshcutan® (15% paromomycin +
12% methylbenzethonium chloride) in the treatment of Balb/c
mice infected with L. major.

GM-CSF = granulocyte macrophage colony-stimulating factor
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LIPOSOMES

The use of liposomes as a vehicle for drug delivery has
been extended to the delivery of antigen to antigen-
presenting cells. Liposomes are taken by endocytosis and
presented by the major histocompatibility class I and class
II. A recombinant gp63 (rLmSTI1) of both L. major and
L. donovani encapsulated in cationic liposome induced
significant protection in Balb/c mice [35]. A similar effect
was achieved using soluble leishmanial antigen entrapped
in oligomannose-coated liposomes against L. major [36]. L.
donovani promastigote antigen encapsulated in non-phos-
phatidylcholine liposomes protected hamsters against the
disease through specific CD8+ and CD4+ T cell immune
response. Also, subcutaneous immunization of Balb/mice
with L. major stress-inducible protein 1 antigen (rLmSTI1)
encapsulated in liposomes resulted in a significant defense
against the disease, associated with elevated specific IgG
activity with a predominant IgG2a titer [37]. Liposomal
amphotericin B is considered superior to free AMB in the
treatment of visceral leishmaniasis [38]. L-AMB combined
with rHuGM-CSF or meglumine antimonate was found
effective against VL in AIDS patients and against CL caused
by L. braziliensis in Brazil.

DC-BASED IMMUNOTHERAPY

Another novel approach is the introduction of dentritic cells
for the induction of antigen-specific T cell immunity. DCs are
the most potent antigen-presenting cells and play a critical
role in the activation of T, B and NK cells. These cells are
able to capture antigens, transfer them to local lymph nodes
where they present the antigenic epitope to naive T cells, and
activate specific Th1 response. In CL, DCs rather than mac-
rophages induce the initiation of the immune response [2].
DC-based vaccine was determinant in mounting a protective
Th1 response and in reducing the concentration of amastig-
otes in the liver and the spleen of mice infected with L. major.
DCs pulsed with peptide 154-169aa of gp63 or soluble pro-
mastigote lysate reduced lesion formation and parasite load
in Balb/c infected with L. major. Also, a protection against CL
in Balb/c mice was further achieved using DCs pulsed with
L. infantum nucleosomal histones [39]. DC-based immuno-
therapy combined with antimony-based chemotherapy was
very effective against murine VL [40]. While three weekly
injections of L. donovani-soluble antigen-pulsed DCs into
mice infected with L. donovani only reduced the number of
spleen and liver amastigotes, treatment with sodium stibo-
gluconate combined with antigen-pulsed DCs resulted in a
complete deletion of the parasites.

Ig = immunoglobulin
L-AMB = liposomal amphotericin B
NK = natural killer

SUMMARY

There is still a need for innovative and alternative therapies
against leishmaniasis. Despite recent advances in immunology,
effective immunotherapy against the disease has not yet been
proven. Live, attenuated and dead parasites, purified and recom-
binant specific antigens, DNA vaccines as well as DC-based
immunization that have been employed in the development of
protective vaccine have not yet been adopted as immunothera-
peutic agents. Recently, a commercially prophylactic vaccine
(Leish-110f®) was developed by BioPharm International, by
constructing a recombinant fusion protein consisting of TSA
(thiol-specific antioxidant), LmSTI1 (L. major stress-inducible
protein 1) and LelF (Leishmania elongation initiation factor).
This vaccine, when administered together with the adjuvant
monophosphoryl lipid A (MPL®), either alone or plus squalene
(MPL-SE®) or AdjuPrime, protected mice against L. major and
L. infantum infections. Also, Leishvacin® (Leishvacin, Biobrs,
Montes Carlos, State of Minas Gerais, Brazil), a commercial
non-living promastigote polyvalent Leishmania vaccine
administered either alone or combined with BCG, was found
to be highly immunogenic against American CL in humans.
Leishvacin alone was also found to be effective as a prophy-
lactic vaccine, sensitizing lymphocytes from normal unin-
fected humans, which was further accelerated by recombinant
GM-CSE Standardization and additional carefully controlled
studies in animals and humans, using these new vaccines and
other immunomodulators in conjunction with various chemo-
therapeutic agents, are still required to determine the optimal
conditions for the development of a potent anti-leishmanial
immunotherapy and immunochemotherapy.
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“All | ask is this: Do something. Try something. Speaking out, showing up, writing a letter,
a check, a strongly worded e-mail. Pick a cause - there are few unworthy ones. And nudge
yourself past the brink of tacit support to action. Once a month, once a year, or just once”

Joss Whedon (b. 1964), American writer and film director

“Do not fear to be eccentric in opinion, for every opinion now accepted was once eccentric”

Bertrand Russell (1872-1970), English philosopher, logician, mathematician, historian and social critic. He is
considered one of the founders of analytic philosophy along with his protégé Wittgenstein and is widely held
to be one of the 20th century's premier logicians. He was a prominent anti-war activist, championing free
trade between nations and anti-imperialism. He won the Nobel Peace Price in 1950
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ABSTRACT:
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Approximately 1 in 31 people suffers from an autoimmune
disease. The clinical care of patients with autoimmunity
crosses multiple disciplines within pediatrics and internal
medicine, including, for example, allergy-clinicalimmunology,
rheumatology, nephrology, hematology, pulmonology and
neurology. There are two major areas that are considered
in the analysis of autoimmunity in human patients. The first
of course is etiology and the second, and of even greater
importance, is therapy. Towards that end, considerable
attention has focused on the role of hematopoietic stem cell
transplantation to either reverse or modulate autoimmune
disease. Indeed, it is a field that has far more promise than
premise based on a variety of issues, including economics,
health care delivery, and obviously efficacy and safety. To
put this in perspective, we have attempted to review some
of the issues that pertain to this novel approach to the
management of autoimmunity. Finally, we emphasize the
need to incorporate basic research into therapeutic trials, a
vacuum all too often present in clinical intervention.

IMAJ 2009;11:629-632
hematopoietic cell transplant, stem cell transpalntation,
autoimmune diseases, treatment, refractory diseases

here has been a dramatic shift in the treatment of human
Tautoimmunity. The paradigm for several decades has
rested on the use of glucocorticoids and/or immunosup-
pressive agents. Indeed, the literature is replete with studies
that attempt to fine tune the therapies of a variety of human
immunopathologies with such agents [1-4]. This revision of
the paradigm includes the introduction of biologics, some-
thing that occurred over the previous decade, first in rheu-
matoid arthritis and more recently in other diseases [5-10].
Unfortunately and perhaps not unexpectedly, the introduc-
tion of directed therapies to biologic mediators of inflam-
mation or to either lymphoid populations or cell adhesion
molecules has led to unique toxicities. Some of these include
infection [11], while other toxicities include the develop-
ment of progressive multifocal leukoencephalopathy [12,13].
Finally, there have been recent alerts regarding the increased
incidence of neoplasia in autoimmunity and in autoimmune
patients who receive such therapies [14]. The paradigm will

further change with improvement in hematopoietic stem cell
transplantation, which is reviewed here.

STEM CELL TRANSPLANTATION AND AUTOIMMUNE DISEASES
Autologous or allogeneic stem cells transplantation from bone
marrow or peripheral blood is performed to treat severe and
refractory autoimmune diseases. However, this procedure
is not a viable option for the general population [15]. It is
expensive and there still remains the need for evidence-based
research to define the optimal technology, the safety aspects,
and the diseases with the most potential for remission. It is
clear that some autoimmune diseases have the potential for a
severe and life-threatening course - such as primary systemic
vasculitis, systemic lupus erythematosus, primary antiphos-
pholipid syndrome, bullous disorders of the skin, multiple
sclerosis, juvenile idiopathic arthritis and systemic sclerosis
- and these disorders seem to be ideal candidates for ASCT.
With these comments in mind, hematopoietic stem cell trans-
plantation has provided realistic data on multiple sclerosis,
and in some cases recovery with long-term disease stability
may be observed. Interestingly, magnetic resonance imaging
studies demonstrated that the inflammation in the central
nervous system resolved and gadolinium-enhancing lesions
were decreased or totally eliminated after ASCT. However, it
is important to emphasize that ASCT is reserved for patients
who do not respond to standard treatment and worsen quickly.
Another neurological disease for which ASCT could be poten-
tially used but has a limited experience is chronic inflamma-
tory demyelinating polyradiculoneuropathy, in which 25% of
the patients with this disorder do not respond adequately to
conventional treatment [15]. Regarding systemic sclerosis,
Farge et al. [16] reviewed the short and long-term reports from
the various phase I-II studies, showing that ASCT in patients
with severe diffuse cutaneous systemic sclerosis results in con-
tinued improvement of skin thickening and stabilization of
organ function for up to 7 years after transplantation.

There are also limited data in juvenile rheumatoid arthri-
tis. For example, there is a report of four juvenile arthritis
patients with a 4-5 year favorable long-term outcome who
received ASCT [17]. The experience of ASCT in adult RA

ASCT = allogeneic stem cells transplantation
RA = rheumatoid arthritis
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patients demonstrates a limited therapeutic potential in
rare patients with this disease refractory to modern therapy
and sufficient conditions for the procedure. Systemic lupus
erythematosus is another disease for which ASCT has been
implemented. More than 150 lupus patients received ASCT
until 2008, with a mortal-
ity rate of 7%. A remarkably
good outcome was observed
in some subjects, although
this procedure was also used
in the early stages of patently
aggressive disease [18]. ASCT
remains the only treatment with the capacity to reverse type
1 diabetes in humans. In a preliminary study of ASCT in
19 newly diagnosed patients with type 1 non-ketoacidotic
diabetes, this procedure led to the discontinuation of insulin
use in 18 of these patients and 14 patients have maintained
this status after a median follow-up of about 2 years [19].

RATIONALE FOR HSCT

As previously described, it is not surprising that the first case
reports of remission of autoimmune disease following HSCT
were noted in patients who underwent transplantation for an
underlying malignancy but also suffered from an autoimmune
disease [20-22]. Indeed, graft types can be allogeneic, autolo-
gous and embryonic. Allogeneic, of course, implies a non-

HSCT = hematopoietic stem cell transplantation

Hematopoietic cell transplantation is a
procedure used for the treatment of severe
and refractory autoimmune diseases
that failed to conventional therapy with
conventional immunosuppressive agents

identical donor. Autologous refers to self as a donor. Embryonic
is defined as a related or unrelated pluripotent embryonic
cell. The types of protocol used in such transplantation have
been both myeloablative and lymphoablative. Of these, the
myeloablative is directed at progenitor and circulating effec-
tor cells. The lymphoablative
is directed only at circulating
effector cells. The general
principal is that patients suffer
from a genetic predisposition
that leads to regulatory escape
and subsequent self-reactivity.
The concept of using hematopoietic precursors is based on the
fact that transplanted patients will develop a new repertoire.
In other words, the clinician attempts an immune 'reset' of a
patient who has lost tolerance [23].

EXAMPLES OF HSCT IN AUTOIMMUNITY

This article will not review the numerous trials that have been
conducted for diseases such as dermatomyositis, autoimmune
cytopenia, Behget disease, celiac disease, chronic inflamma-
tory demyelinating polyneuropathy, Crohn’s disease, Evans’
syndrome, juvenile idiopathic arthritis, multiple sclerosis,
pemphigus foliaceus, polymyositis, rheumatoid arthritis,
small-vessel vasculitis, systemic sclerosis, systemic lupus ery-
thematosus, systemic vasculitis, Takayasu s arteritis, Wegener's
granulomatosis, antiphospholipid syndrome, type 1 diabetes
mellitus, and inflammatory bowel disease. Instead, we refer to

Table 1. Autoimmune diseases treated with ASCT

Disease N Type of ASCT Initial response (%) Sustained improvement (%) Failure (%) Mortality (%)
Amyopathic dermatomyositis 1 Autologous 100 100 0 0
Autoimmune cytopenia 47 Autologous, allogeneic 57-86 35-72 14-43 12-14
Behcet disease 1 Autologous 100 0 0 0
Celiac disease 7 Autologous 100 43 14 0
Chronic inflammatory demyelinating 2 Autologous, allogeneic 100 100 0 0
polyneuropathy

Crohn's disease 15 Autologous 100 0-100 0-8 0
Type 1 diabetes 15 Autologous 0-100 0-93 0-100 0
Evan’s syndrome 3 Alogeneic 100 100 0 0
Juvenile idioipathic arthritis 56 Autologous 68-71 40-53 21-32 9
Systemic lupus erythematosus 147 Autologous 71-100 0-82 8-100 0-12
Multiple sclerosis 249 Autologous 24-100 5-100 0-76 0-5.3
Pemphigus foliaceus 1 Autologous 100 100 0 0
Polymyositis 2 Autologous 100 0-100 0 0
Rheumatoid arthritis 74 Autologous, allogeneic 67-100 32-100 0-16 0-<2
Systemic sclerosis 109 Autologous, allogeneic 89-100 22-100 0-48 0-50
Systemic vasculitis 27 Autologous, allogeneic 75-100 47-100 0-25 0

Adapted with permission from Deane et al. [15].
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the recent literature and a symposium on this subject [15,22-
29] and emphasize that these protocols, while encouraging,
have made little or no attempt at standardization and often
studied patients who have end-stage disease with little likeli-
hood of reversibility. Table 1 presents a summary of ASCT in
autoimmune diseases. Despite these reservations, there is no
question that many of the data are very encouraging.

ECONOMIC COSTS

ASCT is a very expensive procedure, ranging from US$ 30,000
for an uncomplicated ASCT to
US$ 200,000 for an allogeneic
stem cell transplantation using
an unconnected donor [30].
Few people can afford ASCT as
an out-of-pocket expense. Even
for insured persons, the high
costs may limit access to this
procedure because of coverage denial, high deductibles, or a life
time spent paying it off. Consequently, identifying factors asso-
ciated with the high cost of ASCT and determining methods for
reducing those costs without compromising clinical outcomes
are of substantial importance. Previous studies have identified a
variety of possible cost factors: experience of transplant center,
the health care system, year of transplantation, conditioning
regimen, graft versus host disease prophylaxis, changes in diag-
nostic tools, clinical outcome, disease status, donor character-
istics, source of the graft, the age and health status of recipients,
governmental economic policies, and others [31,32]. There have
been some noteworthy advances in ASCT technology, and as
a result, patients who previously would have undergone risky
ASCT because of disease indications may instead be receiving
ASCT with reduced intensity regimens.

FUTURE DIRECTIONS

Clearly, if hematopoietic stem cell transplantation is to
become a viable option for patients, it will be necessary for
clinical investigators to develop consensus guidelines. Indeed,
autoimmunity has been coined a mosaic of medicine because
of the myriad presentations and the large number of seem-
ingly different autoimmune diseases [33]. The experimental
protocols should become reasonably standardized and an
international registry should be developed. We have already
emphasized the need for basic science issues. Although close
to 100 studies on stem cell transplantation in autoimmunity
have been published, relatively few address these complex
relationships. Indeed, we would emphasize issues such as
transcriptional regulation of cytokines following transplan-
tation, the relationship between infections and the develop-
ment of a restored immune repertoire, a better understanding
of the changes in signal processing following transplantation,
the appearance of so-called predictive autoantibodies over

Type 1 diabetes, systemic lupus
erythematosus, multiple sclerosis, systemic
sclerosis, autoimune cytopenia and systemic

vasculitis are some of the autoimmune
diseases for which hematopoietic
transplantation is a therapeutic option

time, the response following vaccinations in such patients
and, of course, a vigorous study of the kinetics of phenotype
and function of mononuclear cell subpopulations, both fol-
lowing transplantation and over time [34-40].
Furthermore, and perhaps of even greater importance,
it is essential that such observations be long term and that
all data be centrally reported so that investigators will be
able to evaluate such therapies in real time. Finally, we also
strongly encourage the use of immunological evaluations
so that the data will be more than clinical observations but
rather will provide insight on
the mechanisms involved in
loss of tolerance, reemergence
of disease, and/or changes in
the immune repertoire. We
believe that with this type of
mechanistic evaluation, the
cost will decrease and more
importantly we can expect a higher degree of success.
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A Nef-containing conduit linking macrophages and B cells

B cell-mediated immunity is compromised in HIV-infected
individuals even though these cells are not infected by
the virus. How does HIV do this? One clue comes from the
recent observations that B cells can express the viral protein
Nef and that these Nef-expressing B cells exhibit impaired
immunoglobulin class switching, a process whereby B cells
expand theirimmunoglobulin repertoires to include additional
classes and thus enhance the response to pathogens. How
Nef ends up in B cells, however, has been puzzling. Xu and
collaborators report that this occurs via long-range intercellular
conduits formed between HIV-infected macrophages and B

“Genius is nothing but a great aptitude for patience”

cells. Nef expression in macrophages drove conduit formation
via an actin- and guanine nuclear exchange factor-dependent
pathway. Nef then entered B cells via these conduits and,
once present in B cells, inhibited class switching. The authors
then established the in vivo relevance of these findings by
demonstrating that long-term non-progressors (patients who
have not developed AIDS) infected with Nef-deficient HIV
showed evidence of normal class switching, whereas class
switching was aberrant in patients harboring wild-type HIV.

Nat Immunol 2009; 10: 1008
Eitan Israeli

George-Louis de Buffon (1707-1788), French naturalist, mathematician, cosmologist and encyclopedic author
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he hemophagocytic syndrome, or

hemophagocytic lymphohistiocy-
tosis, is a clinical syndrome associated
with a variety of underlying condi-
tions leading to a severe inflammatory
response. This inflammatory response
is induced by a "cytokine storm" and
is characterized by the proliferation
and activation of macrophages in the
reticuloendothelial system, causing
lymphadenopathy, hepatosplenom-
egaly and pancytopenia. The hallmark
of this syndrome is the impairment or
absence of natural killer and cytotoxic
T cell function. The uncontrolled and
ineffective immune activation results
in multiorgan dysfunction.

HPS is classified as primary or
genetic, and secondary or reactive.
Both types, which are associated with
increased mortality, can occur at any
age and be precipitated by infections.
Genetic or primary HPS is an auto-
somal-recessive or x-linked disease
and can be familial or associated with
immune deficiencies. Secondary or
reactive HPS occurs most commonly in
the setting of infections, although most
patients have no known immune defect.
The most common triggers are viruses
of the herpes group, especially Epstein-
Barr virus, but bacteria, parasites and
fungi have all been reported as inciting

HPA = hemophagocytic syndrome

agents. Malignancies and especially lym-
phomas can be associated with reactive
HPS. The prevalence of HPS is difficult
to estimate due to its rarity. A special
form of HPS develops in association
with autoimmune diseases and is termed
macrophage-activation syndrome. MAS
occurs most commonly in the setting of
systemic juvenile rheumatoid arthritis,
systemic lupus erythematosus, adult
Still's disease and Sjogren syndrome,
but occurrence with other autoimmune
diseases such as systemic sclerosis and
vasculitis has been reported [1]. The
prevalence of MAS in one report was
3% [1]. Mortality due to MAS or HPS
associated with autoimmune diseases is
significantly high, 38.5%, according to a
recent French multicenter study [2].

Clinically, HPS is characterized by
persistent fever, lymphadenopathy,
hepatosplenomegaly and pancytope-
nia. Typical laboratory abnormalities
include elevated levels of liver transmi-
nases, bilirubin, lactate dehydrogenase,
ferritin and triglycerides, but low levels
of fibrinogen. The active phase of the
disease is characterized by increased
levels of the a-chain of the soluble
interleukin-2R (sCD25), which makes
it a valuable marker for diagnosis [3]
as well as for prognosis since increased
levels correlate with increased mortality
[4]. Impairment or absence of NK and
cytotoxic T cell activity has also been
demonstrated [5].

The clinical picture and laboratory
manifestations result from increased lev-
els of inflammatory cytokines secreted

MAS = macrophage-activation syndrome
NK = natural killer

by activated T cells and macrophages,
particularly Th1 cytokines such as inter-
feron-gamma, IL-12 and IL-18, which
correlate with disease activity [6]. The
pro-inflammatory cytokines IL-1p, IL-6
and tumor necrosis factor-alpha are also
elevated. This highly pro-inflammatory
milieu is responsible for the clinical
picture: elevated levels of IL-1 and IL-6
cause prolonged fever; TNFa and INFy
lead to pancytopenia; TNFa inhibits
lipoprotein lipase resulting in hyper-
triglyceridemia. Organ infiltration by
activated lymphocytes and histiocytes
results in lymphadenopathy, hepatosple-
nomegaly and liver dysfunction.
Several genetic mutations have
been described in the primary form of
HPS, all leading to defective immune
activation and regulation. The known
mutations in HPS interfere with several
processes of cytotoxic activity, such
as fusion and trafficking of cytolytic
vesicles and release of perforin and
granzyme. Less is known about the
pathogenesis of secondary HPS. In
patients with virus-associated HPS, the
"cytokine storm" accompanying the
infection, the regulation of complement
activity, and the presence of Toll-like
receptors have been suggested as pos-
sible mechanisms. Some investigators
[7] have proposed that in patients with
EBV-associated HPS the proliferation
of EBV infected-T cells selectively up-
regulates the expression of TNFa, INFy
and other cytokines, which stimulate
macrophages and histiocytes and result

IL = interleukin

TNFo. = tumor necrosis factor-alpha
INFy = interferon-gamma

EBV = Epstein-Barr virus
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in their uncontrolled accumulation in
various organs.

The diagnostic criteria for HPS
include fever, splenomegaly, cytopenia,
hypertriglyceridemia, hypofibrino-
genemia, abnormal natural Killer cell
function, elevated soluble IL-2 receptor-
alpha level and elevated ferritin level (>
500 pg/L). Five of the eight criteria are
required for the diagnosis.

In 2004 the Histiocyte Society revised
the treatment protocol for HPS, which
includes dexamethasone, etoposide and
cyclosporin A. Early administration of
etoposide was shown to play a crucial
role in the induction of remission and
survival [8]. In familial cases of HPS
chemotherapy can be followed by stem
cell transplantation.

This issue of IMA]J features a case
report illustrating the versatility of this
serious and potentially fatal syndrome.
Aikawa et al. [9] describe the develop-
ment of MAS in a 10 year old patient
with active juvenile rheumatoid arthritis
who first presented with pneumonia.
He later developed multiorgan involve-
ment with pancytopenia, coagulopathy,
increased liver enzymes, and extreme
elevations in the levels of ferritin - all
compatible with the clinical and labo-
ratory features of HPS or MAS. The
diagnosis was confirmed by a bone
marrow aspirate showing activated
macrophages with erythrophagocyto-
sis. Treatment with methylprednisolone
and cyclosporine A induced a sustained
complete remission.

In 2007 a 20 year old man was admit-
ted to our medical department with
fever, lymphadenopathy, hepatosple-
nomegaly, mild pancytopenia, elevated
liver enzymes and atypical lymphocytes
on his blood smear. He was discharged
with the working diagnosis of infec-
tious mononucleosis-like disease. He
was readmitted 2 weeks later with
persistent fever, skin rash and marked
splenomegaly. He had extreme levels of

ferritin (11,125 ng/ml N-18-323) and
developed coagulopathy. A polymerase
chain reaction test for EBV was highly
positive, leading to the diagnosis of
EBV reactivation. Serum levels of IL-2
receptor were extremely high (15,732
U/mL N-2000 U/mL) and NK cell
activity extremely low, suggesting the
diagnosis of HPS. Despite intensive
care and aggressive treatment including
antibiotics, cyclosporine A, intravenous
immunoglobulin and anti-CD20 (ritux-
imab), the patient developed multiorgan
failure with acute respiratory distress
syndrome and died on hospital day 25.
Histological, phenotypical and molecu-
lar features of the bone marrow, lymph
node, and liver biopsies disclosed infil-
tration by a T cell lymphoproliferative
disease with a natural killer phenotype.
Occasional histiocytes with signs highly
suggestive of hemophagocytosis were
found in the lymph node biopsy. We
concluded that the patient had EBV-
associated lymphoma with HPS.

The case presented in this issue,
together with the personal experience of
clinicians who encounter and treat the
rare cases of HPS, illustrate the different
facets of this syndrome. HPS or MAS is
a clinical and potentially fatal syndrome
that may result from a variety of trig-
gers such as infections, autoimmune
diseases, pregnancy, malignancies, and
drugs. Interestingly, biological agents
such as etarnecept (for rheumatoid
arthritis) have been associated with the
induction of HPS as well as with cases
of HPS remission [10]. HPS may mimic
systemic diseases and may sometimes
be associated with them. The associa-
tion of HPS with infection heightens the
role of a deranged immune response at
the beginning of this syndrome, par-
ticularly EBV, even in cases of primary
HPS. Molecular studies for mutations
associated with HPS are costly and not
routinely performed. The conversion of
all these variables poses a tremendous

diagnostic challenge. As physicians are
commonly confronted with patients
presenting with persistent fever, orga-
nomegaly and pancytopenia, it should
be remembered that this usually benign
and frequently labeled "viral disease"
may masquerade a more sinister and
fatal syndrome.
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ystemic onset juvenile idiopathic

arthritis or hemaphagocytic syn-
drome occurs in 10% to 41% of all
subtypes of JIA and can be defined as
the presence of arthritis in one or more
joints associated with daily fever above
39°C for at least 15 days, together with
the presence of at least one of the fol-
lowing manifestations: rheumatoid
rash, generalized lymphadenopathy,
pericarditis, pleuritis, hepatomegaly
and/or splenomegaly [1].

Macrophage activation syndrome, a
secondary hemophagocytic lymphohis-
tiocytosis, is a potentially severe com-
plication of SOJIA [1-4]. The clinical
manifestations and laboratory altera-
tions of MAS are persistent high fever,
hepatosplenomegaly, lymphadenopathy,
rash, encephalopathy, pancytopenia,
increased liver enzymes, hypofibrino-
genemia, and high levels of serum fer-
ritin and triglycerides. The hallmark of
this syndrome is activated macrophage

JIA = juvenile idiopathic arthritis

SOJIA = systemic onset juvenile idiopathic
arthritis

MAS = macrophage activation syndrome

in bone marrow aspirate [1].

Of note, MAS in SOJIA patients can
be triggered by viral or bacterial infec-
tious agents and medications, specially
non-steroidal anti-inflammatory drugs,
methotrexate, sulfasalazine, penicill-
amine [1,4], and rarely by anti-tumor
necrosis factor-alpha agents [2,3].

During a 2 year period 200 rheumatic
diseases patients received anti-TNFa
agents in the infusion center of our
University Hospital. Of the 24 children,
only 1 (4.2%) had MAS associated with
SOJIA after the introduction of etaner-
cept treatment.

PATIENT DESCRIPTION

A 2.5 year old boy had high fever (>
39°C) daily for 12 weeks, evanescent ery-
thematous rash, generalized lymph node
enlargement, hepatosplenomegaly, peri-
carditis, pleuritis and chronic polyarthri-
tis (shoulders, elbows, wrists, hips, knees
and ankles). The diagnosis of SOJIA was
determined according to the International
League of Associations for Rheumatology
classification criteria and he is being fol-
lowed at the Pediatric Rheumatology Unit
in our pediatric department.

He was treated with NSAIDs/indo-
methacin (2.7 mg/kg/day for 1 year),
prednisone (1.5 mg/kg/day for 4
months) and methotrexate (1 mg/kg/

TNFo = tumor necrosis factor-alpha
NSAID = non-steroidal anti-inflammatory drug

he had active disease with polyarthritis
(elbows, wrists, hips, knees and ankles)
and interstitial pneumonitis. At that
time, cyclosporine A (5.0 mg/kg/day)
and prednisone were given concomi-
tantly with methotrexate and after 10
months he was in stable clinical remis-
sion. When he was 8 and 9 years old,
prednisone and cyclosporine A were
stopped, respectively, and treatment
with methotrexate was continued. At
age 10 years 7 months, his disease was
systematically active with involvement
of multiple joints and he was treated
with the anti-TNFa agent etanercept
(0.8 mg/kg/week, subcutaneously)
together with naproxen (15 mg/kg/day)
and methotrexate (1 mg/kg/week).

At age 10 years 11 months he was
hospitalized with high fever (> 39°C),
rash, arthritis of ankles, and pneumonia
and was treated with ceftriaxone. At that
point, methotrexate and etanercept were
stopped. After 10 days hospitalization, he
presented with neurological abnormali-
ties (headache and lethargy), vomiting
and purpura. He was moved to the pedi-
atric intensive care unit of our university
hospital. The laboratory tests showed low
hemoglobin concentration (10.7 g/dl),
low white blood cell count (3200/mm3),
low platelet count (44,000/mm3), low
fibrinogen (66 mg/dl), high prothrombin
time (18.1 sec) and incoagulable activated
partial tromboplastin time. Liver enzyme
and bilirubin levels were elevated: aspar-
tate aminotransferase 796 IU/L (normal
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0-20 IU/L), alanine aminotransferase 165
IU/L (normal 6-20 IU/L), total bilirubin
1.68 mg/dl (normal 0.05-0.3 mg/dl),
and direct bilirubin 0.87 mg/dl (normal
0.1-0.6 mg/dl). His erythrocyte sedimen-
tation rate was 23 mm/hour, reactive C
protein was 130 mg/L, urea 79 mg/dl and
creatinine 1.5 mg/dl. Of note, his serum
ferritin levels (18,446 ng/ml), D-dimer
concentration (2400 ng/ml) and fasting
triglycerides (216 mg/dl) were high. A
bone marrow aspirate showed activated
macrophage with erythrophagocytosis.
All serological tests (hepatitis A, B and
C virus, Epstein-Barr virus, cytomega-
lovirus and human immunodeficiency
virus) were negative. Cultures of blood
and urine were negative.

A diagnosis of MAS was reached
based on clinical and laboratory findings
and he was treated three times daily with
intravenous methylprednisolone (30 mg/
kg) and intravenous cyclosporine A (2.0
mg/kg/day) followed by prednisone (1.0
mg/kg/day) and oral cyclosporine A (5.0
mg/kg/day). His clinical manifestations
ameliorated dramatically within 48 hours
and laboratory tests showed marked
improvement in one week. He remained
stable without relapse of MAS and SOJIA
during the 3 months follow-up.

COMMENT

This patient had a potentially life-
threatening complication of SOJIA
but exhibited an adequate response to
intravenous methylprednisolone and
cyclosporine A. Interestingly, MAS was
reported in 7 of our 198 SOJIA patients
(3.5%) [1]. Several clinical and labora-
tory manifestations of MAS may be
similar to active SOJIA and sepsis [1,4].
However, various clinical and laboratory
findings simultaneously observed in our
patient - such as encephalopathy, pan-

cytopenia, coagulation abnormalities,
and high levels of liver enzymes and
hypertriglycerides - are more suggestive
of MAS. Moreover, the high level of fer-
ritin and phagocytes of bone marrow-
derived elements (hemophagocytic his-
tiocytes) confirmed this diagnosis since
they are hallmarks of this disease [4].

MAS following etanercept treatment
was previously described in two SOJIA
patients, one after four weekly doses and
the other after 2 years of therapy [2,3].
Patients with MAS have a decreased nat-
ural killer function with a possible reduc-
tion of the capacity to eradicate infected
cells and to eliminate antigen stimulation.
This deficiency induces T cell activation
and proliferation with hypercytokinemia
(interferon-gamma and granulocyte
macrophage colony-stimulating factor)
and macrophage stimulation. The activa-
tion of these cells causes an increase in
TNFa, interleukin-1 and 6 production
with a severe systemic inflammatory
reaction [4]. Alternatively, recent studies
have suggested that macrophages may
play an anti-inflammatory part in MAS,
which may cause confusion as to how
antigen-presenting cells contribute to
the disease pathogenesis [5].

On the other hand, the mechanism
whereby etanercept triggers MAS remains
unclear. The possible association with
viral and bacterial infections is supported
by the report of Epstein-Barr virus infec-
tion in an MAS patient on etanercept
treatment [3]. Likewise, we speculate that
bacterial pneumonia was the possible
trigger of MAS in the patient described
here who was under biological therapy.

There is no standard treatment for
MAS patients with rheumatic diseases,
but it is recommended that all drugs,
including anti-TNFa agents, be with-
drawn [1], although two cases of resis-
tant MAS were successfully treated with

“Today you are You, that is truer than true
There is no one alive who is Youer than You”

etanecept [5]. The mainstay of MAS
treatment is, in fact, intravenous methyl-
prednisolone and cyclosporine A [1,5].
The present report reinforces the impor-
tance of an early diagnosis and prompt
introduction of aggressive treatment to
achieve a favorable prognosis in MAS
patients. The temporal association of
anti-TNFa therapy and bacterial infec-
tion suggests that these two factors may
play a pivotal role in the deregulation of
macrophage-lymphocyte interactions of
this syndrome.
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ymph nodes involved by Hodgkin's

lymphoma typically displace and
compress structures as they enlarge, un-
like carcinomatous nodes that typically
have a destructive and tissue-invasive
growth pattern. In this paper we
describe a case of late relapse of nodular
sclerosis classical Hodgkin's lymphoma
presenting with a rapidly fatal complica-
tion caused by tissue invasion.

PATIENT DESCRIPTION

A 36 year old woman presented to the
emergency department with dyspnea,
cough, purulent sputum and vomiting.

Ten years earlier she had been diag-
nosed with nodular sclerosis classical
Hodgkin's lymphoma stage IIB. On
admission she had bilateral axillary
adenopathy and an 8 cm mediastinal
mass that was not separable from the
heart on computed tomography. The
left main bronchus was entrapped in
the tumor and a large pericardial effu-
sion was present. She received com-
bined modality treatment comprising
mantle irradiation (3600 cGy) and four
courses of combination chemotherapy
consisting of adriamycin, bleomycin,
vinblastine and dacarbazine (ABVD).
After completing treatment a CT scan
revealed a residual mediastinal mass of
3-4 cm diameter that was not gallium
avid and she was assessed as being in
complete remission. She was observed
clinically every 6 months and by CT
scan every 1-2 years over the subse-
quent 9 years. She demonstrated no

evidence of relapse, nor did she develop
any complications of treatment. Her last
clinic visit was a year prior to the cur-
rent hospitalization.

Symptoms began a few days prior to
hospitalization, and she was treated with
amoxycillin for a presumed upper respi-
ratory tract infection. She presented to
the emergency department 2 days later
because of persistent cough. On exami-
nation her temperature was 37.50C
and she had a purulent postnasal drip.
Fiberoptic sinus examination revealed
evidence of acute sinusitis. Chest X-ray
showed a right upper lobe lung shadow,
a widened mediastinum and shifting of
the trachea to the right. The patient was
admitted for intravenous antibiotic
administration and for further evalua-
tion of the X-ray finding.

Twelve hours afer admission she
developed sudden massive hematemesis
leading to hemorrhagic shock. Attempts
at resuscitation were unsuccessful and
she died within 1 hour of the onset of
hematemesis.

An autopsy was performed. Macro-
scopic examination revealed a medi-
astinal mass measuring 9 x 8 x 7 cm,
extending into the apex of the left lung
and left supraclavicular subcutaneous
area. Cut sections disclosed a conglomer-
ate of enlarged necrotic lymph nodes in
the mediastinum. Enclosed in the mass
was an esophago-tracheal left common
carotid artery fistula 1.3 cm in diameter

[B] Diagnostic Reed-Sternberg cells against a back-
ground of a pleomorphic infiltrate comprising plasma
cells, eosinophilis and reactive T lymphocytes
(hematoxylin and eosin stain, x 200 magnification).

[A] Origin of the esophago-tracheal left common carotid
artery fistula 6 cm from the proximal end of the
esophagus. The opened esophagus is encased by
the tumor.

[Figure A]. Both lungs and the stomach
were filled with blood. The remainder of
the lymph nodes, the spleen and the liver
were normal in weight and dimension.
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Microscopic examination of the medi-
astinal lymph nodes and involved pulmo-
nary tissue revealed diffuse proliferation
of both pleomorphic and typical CD30
positive Reed-Sternberg cells with sparse
mature background T lymphocytes,
plasma cells and eosinophils, and areas
of non-birefringent fibrosis [Figure B].
There were wide areas of necrosis involv-
ing esophageal, tracheal and left common
carotid artery walls. The findings were
diagnostic for nodular sclerosis classical
Hodgkin's lymphoma, reticular type.

COMMENT

The commonest cause of death in the
first 15-20 years after initial remission
of Hodgkin's lymphoma is disease
recurrence [1]. The incidence of fatal
recurrence of Hodgkin's lymphoma
plateaus at approximately 10 years and
accounts for an accumulative mortality
rate of 5%. The second most frequent
cause of death during this period is the
emergence of second malignancies;
however, after the first 15-20 years the
incidence of fatal second malignancy
overtakes that of recurrent Hodgkin's to
become the most common cause of late
mortality after treatment for Hodgkin's
lymphoma [2]. Cardiovascular and
pulmonary disease are also important
causes of late mortality after treatment.
We describe an unusual form of late

recurrence of Hodgkin's lymphoma,
occurring after 9 years of remission
from the disease and presenting with
fatal invasion of critical organs and fis-
tula formation.

Fistula formation in Hodgkin's lym-
phoma has been described rarely in the
English-language medical literature and
is usually attributed to radiation treat-
ment [3] but may also be a presenting
feature of the disease [4]. Little is known
of the pathogenesis of fistula formation
in Hodgkin's lymphoma, but production
of inflammatory cytokines may contrib-
ute to local tissue necrosis and tumor
invasion of neighboring structures. In
our patient, the initial presentation of
the disease may in fact have been asso-
ciated with a degree of tissue invasion,
as imaging studies revealed an intimate
relation between the tumor mass and
adjacent structures, namely the pericar-
dium and left main bronchus. Although
the patient received mantle radiation,
this is unlikely to have been the cause
of the fistula at relapse given the long
interval between treatment and disease
recurrence.

The diagnosis of relapsed Hodgkin's
lymphoma was made only at autopsy
in our patient because the clinical pre-
sentaion was coincident with a fatal
complication, namely fistulous involve-
ment of the carotid artery. However, this
case demonstrates that in patients with

Enhanced glucose uptake and glycolysis in cancer cells

Mutations in oncogenes and tumor suppressor genes allow
cancer cells to outgrow their neighboring healthy cells. Yun
and co-reseachers identified low glucose availability as a
microenvironmental factor driving the acquisition of KRAS
oncogenic mutations that allow cancer cells to survive and
grow. In genetically matched colorectal cancer cells that
differed only in the mutational status of the KRAS oncogene,

mutant cells selectively overexpressed glucose transporter-1
and exhibited enhanced glucose uptake and glycolysis.

“Rivers know this: there is no hurry. We shall get there someday”

even a remote history of Hodgkin's lym-
phoma, unexplained symptoms such as
severe coughing on swallowing should
alert the clinician to the possibility of
disease relapse with fistula formation.
This case also serves to remind us that
during the first 15-20 years after treat-
ment, recurrent disease remains the
leading cause of death in patients who
had achieved complete remission of
Hodgkin's lymphoma.
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eonatal subgaleal hematoma often
N occurs after instrumental delivery
(vacuum, forceps) or in infants with
congenital bleeding disorders after
normal spontaneous delivery [1]. This
major blood loss causes severe coagu-
lopathy, especially in neonates since
their coagulation system is deficient
in vitamin K-dependent and contact
factors [2]. Massive acute bleeding
into the subgaleal space may cause
extremely serious complications, such
as shock and death. Thus, infants born
after instrumental delivery require close
monitoring of vital signs, hematocrit,
blood gases, head circumference, and
signs of tissue hypoperfusion. Early
recognition of symptoms is crucial to
avoid a fatal outcome.

Recombinant activated factor VII
(NovoSeven®, Novo Nordisk A/S,
Bagsvaerd, Denmark) was first intro-
duced for the treatment of bleeding epi-
sodes in patients with hemophilia A or
B with inhibitors. RFVIIa is increasingly
being used as a potent procoagulant for
the treatment of acute hemorrhage in
situations other than hemophilia. These
include trauma, general surgery, cardiac
surgery and obstetrics. There are scarce

RFVIla = recombinant activated factor VII

investigational data on the use of rFVIla
in children, and the reports generally
involve small numbers of patients. The
literature on the use of rFVIIa in non-
hemophilic neonates is anecdotal and
limited to post-cardiac surgery, liver
failure, necrotizing enterocolitis and
pulmonary hemorrhage. To date there is
only one case report of the use of rFVIla
in infant subgaleal hematoma [3], and we
add another report, presented below.

PATIENT DESCRIPTION

A male infant (birth weight 2548 g) was
delivered at 37 weeks gestation to a 36
year old woman with no family history of
hemophilia or any other bleeding disor-
der. Vacuum delivery was initiated in the
delivery room due to slow progression of
delivery and onset of fetal bradycardia.
After several unsuccessful attempts with
the vacuum, a cesarean section was per-
formed. The newborn's Apgar score was 2,
3and5at 1, 5 and 10 minutes, respectively.
The baby was immediately intubated and
transferred to the neonatal intensive care
unit. No medications were required at this
stage. The infant’s first hematocrit mea-
surement was 36%, blood pressure 66/53
and head circumference 33 cm.

The initial physical examination
revealed subgaleal hematoma (enlarged
head with fluid wave and pale appearance)
whereupon emergency O RH-negative
packed cells were promptly administered
and continued with 400 ml (156 ml/kg)
packed cells, 130 ml (50 ml/kg) fresh fro-
zen plasma, 365 ml (144 ml/kg) platelets
and 80 ml (30 ml/kg) cryoprecipitate over
the next 6 hours. His first coagulation pro-

file disclosed a prothrombin ratio of 33%
(normal 70-120%), international normal-
ized ratio 1.94, partial thromboplastin
time >130 seconds (normal 25-30 sec),
fibrinogen 95 mg/dl (normal 200-400 mg/
dl), thrombin time 17 seconds (normal
14-18 sec) and D-dimer > 10,000 ng/ml
(normal < 250). The hematocrit decline
continued to a nadir of 29% despite con-
tinuous blood transfusions. A neurosur-
geon consultant had been involved, but
since a surgical option is rarely helpful
and the literature recommends conser-
vative treatment [4], it was decided not
to operate at that point. Dopamine and
dobutamin, 20 ug/kg/min each, were
started due to hypotension. Three doses
of tranexamic acid (Hexakapron®, Teva,
Israel), 20 mg/kg (50 mg) per dose, were
administered every 8 hours starting from
the age of 12 hours. Cranial ultrasound
confirmed a huge subgaleal hematoma
with normal brain structures and no evi-
dence of intracranial bleeding. The head
circumference increased to 40 cm during
the first hours of life and the hematocrit
continued to drop.

A rescue treatment with rFVIla was
suggested. After the rFVIIa treatment
was explained to the parents, including
its advantages and disadvantages, and
approval was obtained from our risk
management committee, rescue treat-
ment with rFVIIa (NovoSeven®) was
started. A total of four doses of rFVIIa
100 pg/kg/dose were given at intervals of
2 hours (total dose 1.2 mg) starting from
the age of 12 hours. Bleeding slowed
and PC transfusion was required only

PC = packed cells
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12 hours after rFVIla administration,
followed by only three more PC transfu-
sions at 12 hour intervals. The adminis-
tration of rFVIIa also led to stabilization
of laboratory coagulation parameters and
improved PTT values from > 130 to 57
seconds 1 hour after rFVIIa administra-
tion. No deterioration in neurological
status was apparent. He continued to
respond symmetrically in reaction to
pain but without spontaneous move-
ment. A second ultrasound performed
on day 8 of life demonstrated severe
brain edema with anoxic damage and
an organized hematoma in the subgaleal
area. Further imaging, namely computed
tomography, was not an alternative due
to his critical condition.

The infant died from multiorgan
failure 2 weeks later. Deterioration in
his neurological status was observed;
he became encephalopathic with no
response to pain and no spontaneous
movement. Extension of his severe brain
edema seen on cranial ultrasound, renal
failure, severe metabolic acidosis and
cardiogenic shock were caused by his
initial severe hypovolemia and hypoxia.

The postmortem examination re-
vealed blood clots between the scalp
and the periosteum, pulmonary blood
clots, massive hemothorax and a right
lower lobe infarct. Various clots and
small infarcts were seen in the spleen
and kidneys due to old bleeding.

COMMENT

Despite the eventual demise of the
infant from complications due to severe
blood loss and multiorgan failure, this
case represents an important therapeu-

PTT = partial thromboplastin time

tic option for infants who experience
life-threatening hemorrhages and fail
to respond to standard therapy. Since a
surgical option is anecdotal [4] and the
literature recommends conservative
treatment, it is our hope that raising the
awareness of rFVIIa adjunct therapy for
subgaleal hematoma may be life saving
for other newborns.

At pharmacological doses, rFVIIa
binds to the surfaces of activated plate-
lets and initiates a thrombin burst, inde-
pendent of the tissue factor (factor VIII
or factor IX), which leads to the forma-
tion of a stable clot. RFVIIa may also
increase clot stability via enhancement
of thrombin-activatable fibrinolysis
inhibitor-dependent down-regulation
of fibrinolysis. RFVIIa is increasingly
being used as a potent procoagulant for
the treatment of acute hemorrhage in
situations other than hemophilia [5].

We administered rFVIla after 12
hours of massive bleeding and after treat-
ment with an enormous amount of
blood products following standard
protocol. Administering rFVIIa at an
earlier stage may have been beneficial.
Eventually the bleeding stopped and
the infant survived for an additional
2 weeks. During this time there was
a slight improvement in his general
condition. No evidence of thrombosis
was found on renal or head ultrasound.
Unfortunately, due to the massive bleed-
ing and hypotension during the first
hours of life the infant suffered from
irreversible hypoxic ischemic dam-
age. His ultrasound showed significant
brain edema, evidence of disseminated
intravascular coagulation in his labora-
tory tests, and a hydrothorax that was
tapped revealed serous fluid following
massive bleeding (also documented by

“Without deviation from the norm, progress is not possible”

the postmortem examination) probably
due to severe DIC.

It is not known whether earlier admin-
istration of rFVIIa would have been ben-
eficial. We need to consider the potential
role of rFVIIa in promoting the risk for
thrombotic complications; however, we
believe that in cases that are refractory
to continuous blood products infusion,
the benefit of using it as rescue treatment
might outweigh the disadvantages. We
propose that this approach might prevent
further deterioration into hemorrhagic
shock and death.

In conclusion, rFVIIa may be con-
sidered as a possible novel therapeutic
approach to be used as rescue therapy
for patients presenting with massive
life-threatening hemorrhage progress-
ing into hemorrhagic shock. Further
controlled trials to elucidate the safety
of this treatment are warranted.
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DIC = disseminated intravascular coagulation

Frank Zappa (1940-1993), American composer, musician and film director
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J.K. Rowling (b. 1965), British author best known as the creator of the Harry Potter fantasy series



IMAGING

IMA] e VOL 11 « OCTOBER 2009

Giant Left Atrium

Gustavo Goldenberg MD, Alon Eisen MD, Noemi Weisenberg MD and Howard Amital MD MHA

Department of Medicine D, Meir Medical Center, Kfar Saba, and Sackler Faculty of Medicine, Tel Aviv University, Ramat Aviv, Israel

KEY WORDS: heart diseases, heart failure, mitral [A] Massive cardiomegaly with

valve, rheumatic heart disease
IMAJ 2009;11:641

67 year old woman with a history of
Arheumatic heart disease was admit-
ted because of dyspnea and anasarca.
Ten years previously she had under-
gone a mitral valve replacement to a
mechanical valve.

At the present admission her chest
radiograph demonstrated massive car-
diomegaly with calcification of the right
cardiac contour. A mild right pleural
effusion was also detected [Figure A].
A computed tomographic scan of the
chest [Figure B] showed a severe aneu-
rysmatic enlargement of the left atrium
reaching an extreme diameter of 19
cm, the prosthetic mitral valve and left
atrial wall calcification. The patient was
aggressively treated with a loop diuretic
and dopamine but after 4 days she suc-
cumbed to her disease.

The left atrium dilates in patients
with rheumatic mitral stenosis [1]. Occa-
sionally, the left atrium reaches extreme
sizes. Mitral stenosis may present alone
or with mitral insufficiency, or it may
present as mixed mitral disease, with
predominant rheumatic mitral stenosis
[2-4]. Transthoracic echocardiography is
the easiest and least expensive method to
diagnose and monitor the disease progres-
sion and is often used during surgery to
evaluate the surgical outcome - the final
positioning of the implanted valve [5].
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calcification of the right cardiac
contour

[B] Severe aneurysmatic enlarg-
ementoftheleftatrium (LA) reach-
ing an extreme diameter of 19 cm.
Calcification of the prosthetic
mitral valve and of the left atrial
wall is clearly seen (gray arrows)
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TEFILLIN AND ACUPUNCTURE
To the Editor:

read with interest your "Capsule" on

Tefillin and after reflection I think
the conclusions are wrong. The body
is full of acupuncture points, and any
garment or object worn ritually or
socially must press on a number of
such points. A king's crown, opera
gloves, bracelets, roller blades, a nose
ring, a soldier's helmet - all can be
argued to have conferred some unex-
pected benefit to the wearer from an
acupuncturist's point of view.

It has the same validity as the ban
on eating pork. Some argue that Jews
were guided by some mysterious force,
because we now know that the pig
carried many diseases; therefore, they
argue, Divine guidance helped Jews
survive better than other groups that
did eat pork. The logical argument
is that the pig was banned quite ran-
domly but, unlike many other banned
foods, had a health benefit. Selecting
chicken eggs according to whether they
are oblate or prolate has no particular
benefits, yet some orthodox attach as
much importance to the shape of an
egg as the ban on pork.

Rituals help cohere a community,
and communities sharing common
rituals cohere more successfully than
those without them. Whether the ritu-
als involve wearing a hat, taking your
hat off, shaving your head or coloring
your beard, they have no intrinsic merit.
Laying Tefillin may have many merits,

although it's worth noting that woman
are denied them, but any advantage
derived from the acupuncture points
that they touch is spurious.

The point made by the social anthro-
pologist Ernest Gellner has relevance to
this argument:

“Truths are available to all, and
thereby become trivial. But belief in
an absurdity demands greater commit-
ment, and collective commitment to an
absurdity can become a powerful binding
force” (my italics)

Fabian Acker MA

Secretary, Association of British Science Writers,
and Senior Tutor for the National Council for
Training Journalists, London [Fabianacker@aol.vcf]

To the Editor:

would like to comment on the letter
concerning the "Capsule" on Tefillin.
It is true that there is an bundance
of acupuncture points. However, most
of them have been mapped. Dr. Acker
remarked quite correctly that rituals
help to cohere communities, and they
may or may not have intrinsic merits.
With all due respect to the examples
provided: king's crown, opera gloves,
a nose ring etc., there is some differ-
ence between them and ritual repeated
meticulously for centuries, such as
Tefillin (which is thus highly repro-
ducible).
Acupuncture protocols of treatments
are not accidental and have been proved
to have efficacy in several conditions.

The review of this field is beyond the

Mimicking caloric restriction by knocking out genes

The extended life span and resistance to age-related diseases
in animals exposed to caloric restriction has focused attention
on the biochemical mechanisms that produce these effects.
Selman et al. explored the role of the mammalian ribosomal
protein S6 kinase 1 (S6K1), which regulates protein translation

and cellular energy metabolism. Female knockout mice
lacking expression of S6K1showed characteristics of animals

scope of this letter, but I would mention
three Cochrane reviews to support this
notion [1-3].

Taking into the account that there
is little chance that there was some
connection in the development of the
Chinese acupuncture and the Tefillin
ritual, it is quite remarkable to note
the similarity between pressure points
in both. I assume that this observation
was found curious enough and thus
deserved publishing.

Turning to the philosophical note
of Dr. Acker about scientific truth, it
is interesting to note how readily we
accept the evidence that complies with
our system of beliefs and dismiss the
evidence that does not. Perusing truth
is also about commitment to unpreju-
diced observation of phenomena. Such
observations should be followed by
rigorous research to either confirm or
dismiss them.

Dorit Gamus MD PhD

Director, Complementary Medicine Service, Sheba
Medical Center, Tel Hashomer, Israel
[dorit.gamus@sheba.health.gov.il]
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exposed to caloric restriction, including improved health and
increased longevity. The beneficial effects included reduced
fat mass in spite of increased food intake. Thus, inhibition of
signaling pathways activated by S6K1 might prove beneficial
in protecting against age-related disease.
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