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A decline in neutrophil count was observed in most
patients on the fifth day after onset of fever when lymphocyte
count showed a recovery. Normalization of neutrophil count
was evident 2-4 days later, i.e., from day 7 to 10 after onset of
symptoms [Figure 1].

Figure 1. Blood counts revealed leukopenia with initial lymphopenia and
subsequent neutropenia in the majority of A/HIN1-positive patients, and
counts within normal range in most patients in the A/H1N1-negative group.
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Chest radiographs taken on admission showed pulmonary
infiltrates in 39.6% of patients in both groups. Abnormalities
ranged from scanty bilateral patchy infiltration to consolida-
tion and pleural effusion. Antibiotics were administered to
31 patients in the positive group and to 33 in the negative
group who developed pneumonia. Oseltamivir was given to
39 (73.6%) in the positive group and to 13 (24.5%) in the
negative group.

CLINICAL COURSE AND OUTCOME

On average, patients in both groups presented on day 3 of
illness (range 0.6-6). Duration of hospitalization was similar
in both groups and averaged 3.5 days (range 1.5-5.1). All
106 patients recovered completely with no sequel related to
A/HINTI infection.

DISCUSSION

In our study we describe a cohort of 106 patients who pre-
sented with influenza-like symptoms and were tested for the
presence of A/HIN1 virus. Using the RT-PCR method we
found that 53 patients were positive and 53 negative. Unlike
seasonal influenza that infects patients at the extremes of age,
the pandemic A/HINI strain appears to attack infants, chil-
dren and young adults, with people over 65 years old being
relatively protected [5-8].

Our study population included 106 patients all under
the age of 16. Seventy-five percent of patients in the positive
group were between the ages of 6 and 16 years, whereas only
20.6% of patients in the negative group were in this age range.
However, more than half of the patients in the negative group
were under 2 years old. These findings are in agreement with
other reports, namely that the age group at risk is young chil-
dren and adolescents.

Hyperactive airway disease was the most important risk
factor in developing A/HIN1 infection and was present in
19 (35.8%) and 12 (22.6%) of the positive and negative group
respectively (P = 0.06). Similar findings were observed by
O'Riordan et al. [9] who noted no relation to the severity of
asthma and infection with A/HIN1.

The clinical manifestations of A/HIN1 virus infection
range from self-limited uncomplicated subfebrile respira-
tory illness to severe and even fatal respiratory disease and
extrapulmonary disease. Gastrointestinal symptoms include
vomiting, diarrhea and abdominal pain. Neurological mani-
festations range from decreased mental status to seizures,
encephalopathy or encephalitis [10,11]. Influenza virus
infection has been associated with hematological abnor-
malities such as pancytopenia and leukopenia mainly due
to lymphopenia. In our study the main clinical presentations
[Table 1] were fever and cough. Less common manifestations
included sore throat, rhinorrhea and vomiting.
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Figure 2. Lymphopenia was evident 2-3 days from the onset of fever
and lasted 2-3 days. A decline in neutrophil count was observed in
most patients on the fifth day after onset of fever when lymphocyte
count showed a recovery. Normalization of neutrophil count was
evident 2—4 days later. i.e., from day 7 to 10 after onset of symptoms
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HEMATOLOGICAL MANIFESTATIONS

Blood counts revealed leukopenia with initial lymphopenia
and subsequent neutropenia in the majority of A/HIN1-
positive patients and counts within normal range in most
patients in the A/H1N1-negative group. The lymphopenia
typically occurred on day 2 (range 1-3) and resolved by
day 7 (range 6-9) [Figures 1 and 2]. These findings are
similar to those described by Cao and co-authors [12], who
found lymphopenia to be common in both adults (68.1%)
and children (92.3%) infected with A/HIN1 virus. Lewis
et al. [13] suggested that the lymphopenia is mainly due to
reduction in T cells and to a lesser extent in B cells and is of
short duration. Depletion of lymphocytes is observed with
the onset of illness, and recovery is observed soon after the
fever subsides. The lymphopenia typical of influenza A/H3N3
during acute illness was shown to be due to a reduction in
both T and B cells without alteration in the CD4:CD8 ratio.
This is in contrast to the findings of Cao et al. [12] who noted
an abnormal CD4:CD8 ratio in half of those who were posi-
tive for A/HINT.

Nichols and collaborators [14] proposed several
mechanisms to explain influenza-induced lymphopenia:
Lymphopenia could be the result of cell migration from
the circulation and/or cell death caused by necrosis or by
apoptosis through suppression of hematopoeisis. Apoptosis
after exposure to influenza A virus could be a result of virus-
induced cytokine stimulation or viral induction of Fas. In
addition, increased natural killer cell activity in the periphery

Table 2. Linear regression model to predict HIN1 positive swabs

0dds 95% confidence

ratio interval Pvalue
Age (yrs) 1.15 1.09-1.28 <0.001
Lymphocytes (1000 cells/pul) 0.49 0.36-0.68 <0.001
Asthma 3.34 1.06-10.50 0.039

Area under the curve 87.2%

may be reflective of increased NKC activity in the lung. The
early lymphopenia and the later neutropenia in the influenza-
infected patients may represent migration of these cells from
the circulation to the infected respiratory tract as a conse-
quence of infection.

Univariate analysis showed that those positive for A/HIN1
were older and had asthma more frequently. Laboratory
findings in this group included leukopenia, lymphopenia
and neutropenia, and thrombocytopenia [Table 1]. On
multivariate analysis, the logistic regression model showed
that older age, a history of asthma and a lower lymphocyte
count predicted those with A/HIN1 [Table 2]. The model
was acceptable with the Hosmer-Lemeshow statistic of 9.09
(P > 0.334) and had good differentiating ability with an area
under the curve of 87.2%. These variables can be taken into
account when differentiating A/HIN1 infection from other
viral infections of the respiratory tract.

CONCLUSIONS

We found infection with A/HIN1 virus to be mild with
an uneventful clinical course in most of our hospitalized
patients. Asthma was a major risk factor. The striking labo-
ratory finding was early lymphopenia and later neutropenia,
which were transient and did not correlate with either the
severity or the length of the clinical course.
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Non-apoptotic role of BID in inflammation and innate immunity

Innate immunity is a fundamental defense response that
depends on evolutionarily conserved pattern recognition
receptors for sensing infections or danger signals. Nucleotide-
binding and oligomerization domain (NOD) proteins are
cytosolic pattern-recognition receptors of paramount
importance in the intestine, and their dysregulation is
associated with inflammatory bowel disease. They sense
peptidoglycans from commensal microorganisms and
pathogens and coordinate signaling events that culminate
in the induction of inflammation and anti-microbial
responses. However, the signaling mechanisms involved in
this process are not fully understood. Using genome-wide
RNA interference, Yeretssian et al. identified candidate
genes that modulate the NOD1 inflammatory response in
intestinal epithelial cells. These results reveal a significant
crosstalk between innate immunity and apoptosis and

Macrophages can kill tumor cells directly

Signaling through the co-stimulation protein CD40 on antigen-
presenting cells (APCs) is thought to activate APCs to directly
prime cytotoxic T cells and thereby increase anti-tumor T cell
responses. Beatty and group show that an agonist CD40-
specific antibody can induce tumor regressions independently
of T cells by stimulating macrophages to kill tumor cells
directly. Of 21 individuals with pancreatic ductal carcinoma
that they treated with the chemotherapeutic gemcitabine
and an agonist CD40-specific antibody, 4 showed tumor
regressions. Unexpectedly, tumor biopsies from two of these
four individuals showed immune cell infiltrates but no sign
of T cells. The researchers confirmed their results in humans
using a mouse model of spontaneous pancreatic ductal

identify BID, a BCL2 family protein, as a critical component
of the inflammatory response. Colonocytes depleted of BID
or macrophages from Bid-/- mice are markedly defective
in cytokine production in response to NOD activation.
Furthermore, Bid-/- mice are unresponsive to local or
systemic exposure to NOD agonists or their protective effect
in experimental colitis. Mechanistically, BID interacts with
NOD1, NOD2 and the IxB kinase (IKK) complex, impacting NF-
kB and extracellular signal-regulated kinase (ERK) signaling.
The researchers proposed that their results define a novel
role of BID in inflammation and immunity independent of
its apoptotic function, furthering the mounting evidence
of evolutionary conservation between the mechanisms of
apoptosis and immunity.

Nature 2011; 474: 96
Eitan Israeli

carcinoma and showed that treatment with the agonist CD40-
specific antibody (with or without chemotherapy) induced
tumor regressions with no T cell infiltrate. Moreover, tumor
shrinkage occurred even after T cell depletion, ruling outa T
cell response. Instead, the authors found that macrophages
were required for tumor regression and breakdown of the
tumor stroma and that macrophages from CD40-specific
antibody-treated mice killed tumor cells in vitro. How the
macrophages specifically target the tumor is not clear, but
the findings suggest that innate immune mechanisms can
participate in tumor immune surveillance and eradication.

Science 2011; 331: 1612
Eitan Israeli
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Orna Tzischinsky DSc', Shosh Shahrabani DSc? and Ron Peled PhD3

Departments of‘Psychology and 2Economics and Management, Max Stern Academic College of Emek Yezreel, Israel
3Sleep Laboratory, Technion-Israel Institute of Technology, Haifa, Israel

ABSTRACT:

KEY WORDS:

Background: Obstructive sleep apnea syndrome (0SAS) is a
sleep-related breathing disorder characterized by excessive
daytime sleepiness, accidents and high medical expenses.
The first line of treatment for OSAS is continuous positive
airway pressure (CPAP).

Objectives: To examine attitudes and beliefs as well as
physiological and sociodemographic factors affecting
OSA patients' decision whether or not to purchase a CPAP
device.

Methods: The study was divided into two stages; in the first,
83 subjects completed self-administered questionnaires
prior to sleep examination (polysomnography, PSG). The
questionnaires related to sleep habits, sleep disorders,
questions organized around health belief model (HBM)
concepts, sociodemographic information, health status
and PSG examination. In the second stage, 3 months later,
50 OSAS patients were interviewed by telephone, which
included questions about their reasons for purchasing/not
purchasing the CPAP device.

Results: Only 48% of the OSAS patients purchased the
CPAP device. The significant factors positively affecting the
decision included higher levels of physiological factors such
as body mass index (coefficient 0.36, P<0.05) and respiratory
disturbance index (coefficient 0.16, P < 0.05), higher income
levels (coefficient 3.26, P < 0.05), and higher levels of know-
ledge about OSAS (coefficient -2.98, P<0.1).

Conclusions: Individuals who are more aware of their own
health condition, are better informed about OSAS and have
higher incomes are more likely to purchase the device. We
suggest reducing the level of co-payment and providing
patients with more information about the severe effects of
OSAS.

IMAJ 2011; 13: 413-419
obstructive sleep apnea syndrome (OSAS), Health Belief
Model (HBM), continuous positive airway pressure (CPAP),
physiological factors, sociodemographic factors

PSG = polysomnography

bstructive sleep apnea syndrome is a sleep-related breath-
O ing disorder that involves episodes of upper airway
obstruction [1]. OSAS is a common condition that affects
about 2%-4.4% of women and 4-11% of men in the middle-
aged population [2]. The disorder can result in a number of
serious consequences that affect psychological, physiological,
emotional, neurocognitive and cardiovascular functioning [3].
It appears that undiagnosed OSAS results in increased rates
of accident in the workplace [4], more absenteeism, greater
morbidity, and higher medical expenses [5].

The first line of treatment for most OSAS patients is con-
tinuous positive airway pressure [6]. The CPAP device effec-
tively lowers the apnea-hypopnea index, decreases excessive
daytime sleepiness, improves daily functioning and quality
of life, and decreases the risk of cardiovascular events [7].
Nevertheless, CPAP is often a difficult treatment, with side
effects such as nose stuffiness and air leaks around the mask
[8]. CPAP treatment has been found to be cost effective. For
example, in Canada the calculated average treatment cost was
$3354 per QALY (Quality Adjusted Life Year) [9]. Because
of the importance of this treatment, in some countries, such
as Germany, Britain, parts of Canada and the United States,
CPAP devices are given to patients free of charge. According
to the policy of the Israel Ministry of Health, patients must
pay a deductible amount to purchase the device, which is
equal to about 20-44% of an employee's average monthly
wage, depending on type of supplementary insurance [10].*

Despite the importance of using the device, compliance
with CPAP can be low [11]. According to a recent study by
Simon-Tuval et al. [12], only 40% of the patients who need
CPAP treatment purchase the device. The study found that
CPAP purchase was affected by level of income, positive
experience of family member and/or friend, reports that

0SAS = obstructive sleep apnea syndrome

CPAP = continuous positive airway pressure

*The CPAP costs between 2000 and 3600 NIS (shekels) (US$ 570-1030,
automatic versus non-automatic device) for patients without full
complementary insurance. Since according to the Central Bureau of Sta-
tistics, an employee's average monthly wage in Israel in October 2010
was 8189 NIS ($2340), this means that the device costs about 24—-44% of
the average employee's wage in Israel.
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the spouse sleeps separately, and the apnea-hypopnea index.
Brin and co-workers [10] reported that in Israel only 35%
of patients with severe OSAS (respiratory disturbance index
> 30/hr or RDI < 30/hr and Epworth sleepiness scale > 10)
purchased a CPAP device. In addition, the findings of Brin
et al. [10] indicate that a) rates of compliance/adherence to
CPAP increase with monthly income and socioeconomic sta-
tus, and b) other supporting factors affect device purchase,
such as severity of illness, physician and sleep laboratory staff
recommendations, and spousal support.

Only a few studies have used the Health Belief Model
[13] to explain CPAP compliance [14]. The HBM is an
expectancy-value theory originally developed to explain
adherence to preventive health care regimens but is also used
to predict treatment compliance (e.g., flu shot vaccination)
[15]. The model specifies four categories of subjective beliefs
that determine the likelihood of individuals acting to protect
their health. The categories are:

o Perceived susceptibility, describing the degree to which an
individual believes a negative health outcome is likely

o Perceived severity, referring to the anticipated severity of
the outcome, should it occur

o Benefits, referring to the anticipated positive consequences
of acting to protect one's health

 Barriers, referring to the anticipated negative conse-
quences of acting to protect one's health

Olsen et al. [14] examined HBM among patients newly diag-

nosed with OSAS and unacquainted with CPAP treatment (had

never tried CPAP before) in order to determine the contribu-

tion of psychological constructs as compared to biomedical

indices in predicting CPAP adherence. The results show that

HBM constructs alone explained 22% of the variance in CPAP

adherence, whereas HBM constructs and biomedical indices

together explained 32% of the variance in CPAP adherence.

The results suggest that patients have developed beliefs and

expectations about OSAS and CPAP pressure even before they

try CPAP treatment.

OBJECTIVES

The current study examined factors affecting the decision to
be treated with OSAS among patients in a sleep laboratory
at a large hospital in Israel. Previous studies have used the
HBM for predicting device adherence after participants were
diagnosed with OSAS [15,17]. In the current study, we devel-
oped a version of the HBM that is suitable for patients before
their first OSAS examination and can be used to predict their
decision to purchase a CPAP device after being diagnosed
with OSAS. In addition, the current study adds to the existing
literature by combining several factors to predict the decision

RDI = respiratory disturbance index
HBM = Health Belief Model

to purchase a CPAP device, including a) attitudes and beliefs
regarding OSAS and its treatment (a version of the HBM
suitable for patients before their first OSAS examination);
b) personal factors, such as level of health motivation and
knowledge about the syndrome (to the best of our knowledge
this is the first study to examine health motivation attitude as
a factor that may affect the decision to buy a CPAP device);
c) sociodemographic factors; and d) physiological factors
such as respiratory disturbance index and body mass index.

PATIENTS AND METHODS

THE MODEL
Using regression equations for the analytical model, we exam-
ined the factors affecting the decision to purchase a CPAP
device among patients with OSAS. The analytical model
examines the effect of each one of the explanatory variables
on the dependent variables, with all other variables controlled,
including sociodemographic characteristics. In the regression
equation, CPAP purchasing status (yes or no) was the depen-
dent variable. The explanatory variables included:

o HBMI1 - perceived susceptibility: Individuals at the low
end of the susceptibility spectrum deny the possibility of
having OSAS, while those at the high end feel they are in
real danger of having OSAS

o HBM?2 - perceived seriousness severity: This category
describes the level of an individual’s beliefs concerning the
severity of and potential difficulties caused by OSA, such
as disruption in everyday activities

o HBMS3 - perceived benefits of OSAS treatment (CPAP):
This category describes the level of an individual’s beliefs
concerning what he or she stands to gain by being treated
for OSA (CPAP)

« HBM4 - perceived barriers to getting OSAS treatment
(CPAP): This category describes the level of an individual’s
beliefs concerning potential difficulties caused by OSAS
treatment, such as inconvenience, unpleasantness and cost.

We expected that intention to be treated for OSAS by
CPAP would be positively affected by higher levels of sus-
ceptibility, seriousness and benefits (HBM1-HBM3), and
negatively affected by higher levels of barriers (HBM4).

Subjective and personal factors: health motivation, refer-
ring to degree of motivation for other health behaviors; and
knowledge about OSAS. We expected that higher levels of
health motivation and knowledge would positively affect an
individual’s intention to be treated for OSAS by CPAP [15].

Sociodemographic factors: age groups and income. We
expected that higher age and higher income level would
positively affect intentions to purchase a CPAP device
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Physiological factors: RDI, which is the number of respi-
ratory disturbances per hour of sleep, and BMI. Some
researchers have suggested that RDI is the main predictor of
CPAP compliance [12,17], while others found that gender,
age, BMI and improved excessive daytime sleepiness are the
main predictors of CPAP compliance [18]. In line with these
results, we expected that higher levels of RDI and BMI would
positively affect the intention to purchase a CPAP device.

DESIGN AND PROCEDURE

The study was approved by the Helsinki Committee and the
Ethics Committee of the Max Stern Academic College of
Emek Yezreel. Informed consent was obtained from all par-
ticipants. Figure 1 demonstrates the stages of the diagnostic
and therapeutic process. Between July 2008 and July 2009,
subjects in the sample suspected of having OSAS (n=83) were
recruited for overnight polysomnographic monitoring at the
sleep laboratory of a large hospital in northern Israel. The study
group included 47 males and 36 females, and excluded patients
under the age of 18 and those with language difficulties. At
this stage, participants completed a self-administered question-
naire and an informed consent form. The questionnaires and
cover letters were distributed among the patients during their
stay at the sleep laboratory. The cover letter attached to the
self-administered questionnaire explained the purpose of the
study and its voluntary nature. In the event that patients were
diagnosed with OSAS, the letter asked them to participate in a
short telephone survey after 3 months.

In the second stage, about 3 months later, 66 patients (of
83) who were diagnosed with mild or severe OSAS and were
recommended for CPAP therapy were contacted by phone.
Fifty participants remained after we excluded 16 subjects
whom we were unable to contact again by telephone after 3
months (missing data).

MEASURES

FIRST STAGE QUESTIONNAIRE

The first stage research questionnaire was a self-administered

instrument that consisted of the following parts:

o Sleep questionnaire: All patients completed self-adminis-
tered questionnaires regarding sleep habits, sleep disorders
and sleepiness. The sleep disorders questionnaire comprised
10 questions on a Likert scale of 1-7, ranging from “never”
to “always” (MSQ: Mini Sleep Questionnaire) [19]. The sleep
habit questionnaire reflected participants' assessment of
their sleep time and quality (PSQI: Pittsburgh Sleep Quality
Index) [20]. The sleepiness questionnaire comprised eight
questions on a Likert scale of 0-3, ranging from “never” to
“always” (Epworth sleepiness scale) [21].

BMI = body mass index

Figure 1. Diagram showing the stages of diagnostic and therapeutic
process

First stage
questionnaire
(N=283)

v

PSG Monitoring
(N=283)

v v

Diagnosed OSA (+)
(N =66)

Diagnosed OSA ()
(N=17)

v v

Second stage Missing data
questionnaire (N=16)
(N =50)
I
Purchased CPAP Did not
(N=24) purchase CPAP
(N =26)

o Polysomnographic study: Participants underwent stan-
dard clinical whole night PSG following their physician’s
recommendation [1]. Sleep architecture was analyzed
according to Rechtshafen and Kales criteria [22]. The
severity of OSAS was determined by the respiratory dis-
order index, which represents the number of apnea and
hypopnea occurrences per hour of sleep.

o HBM variables: This part of the questionnaire was devel-
oped for the current study using items thematically orga-
nized around HBM concepts and suitable for participants
before being diagnosed with OSAS. The final version of
the questionnaire was determined after data from a pilot
questionnaire distributed among 20 patients were ana-
lyzed and reexamined by one of the authors, an expert
on sleep. The questionnaire included items measuring the
four categories of susceptibility, seriousness, benefits, and
barriers, as well as the categorical variables of knowledge
and health motivation [Table 1a in the Appendix]. Items in
the HBM predictor categories were measured on a 5-point
Likert-type scale, with the following possible responses:
strongly agree (1), agree (2), neither agree nor disagree
(3), disagree (4), and strongly disagree (5). Each scale was
defined as a sum of separate questions, with the sign of a
correlation coeflicient between the question and the scale
divided by the number of questions.

o Sociodemographic information: Questions on age, mari-
tal status, education and nationality were included in this
section.
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SECOND STAGE QUESTIONNAIRE

The telephone questionnaire conducted in the second stage
of the research (after about 3 months) included the following
parts: a) whether or not the individual purchased a CPAP
device; b) the main reasons for purchasing/not purchasing a
CPAP device; ¢) reported individual monthly income mea-
sured on a 5-point Likert-type scale, ranging from "much
lower than the average income" (response of 1) to "much
higher than the average income" (response of 5). We informed
participants of the average monthly income in Israel at that
time for singles and for families (according to Israel Central
Bureau of Statistics data) [23].

DATA ANALYSIS

The statistical package STATA 10 SE was used to analyze the
data. Chi-square tests were used to determine how selected
categorical variables (e.g., gender), including demographic
factors, were related to the dependent variable: status of pur-
chasing a CPAP device.

The statistical significance of the difference between the
continuous variable means (e.g., age, summary scales, etc.)
for two different groups (for example, for participants who
purchased the CPAP and those who did not) was determined
by the t-test. Logistic regressions were conducted to identify
the impact of sociodemographic variables, factors derived
from the HBM model, and physiological factors on CPAP
device-purchasing status.

Of the 66 participants in the second stage, 16 participants
were eliminated because they could not be located after 3
months. Inspection of the data file suggested that the missing
data of 16 participants were random, evidenced by the find-
ing that there were no significant differences in age, gender,
BMI, MSQtot or PSQItot between the group of 16 and the
group of 50 completed data sets. Therefore, this group was
deleted from the logistic regression analysis, leaving 50 cases
for analysis.

RESULTS

DESCRIPTIVE STATISTICS

Table 1 summarizes the basic demographic information and
characteristics of the sample according to CPAP device-
purchasing status. The table reveals that among the 50 par-
ticipants who answered the telephone questionnaire (in the
second stage after 3 months) and were diagnosed with OSAS
(27 males and 23 females), 56.5% of females and 40.7% of
males purchased a CPAP device. No significant differences
were found between those who purchased a device and those
who did not with respect to age, perceived health status,
and education level. However, the results indicate that the
percentage of individuals purchasing a CPAP device among
those with lower than average income level was significantly

Table 1. Comparison of sample characteristics by purchasing
status of CPAP

Did not purchase  Purchased

N=26 N=24 Pvalue
% %
Gender Female (%) 43.5% 56.5% 0.39
Male (%) 59.3% 40.7%
Health status  Good 53.8% 46.2% 0.76
Bad 44.4% 55.6%
Education* <12yrs 36.8% 47.4% 0.43
>12yrs 43.3% 30.0%
Income Under average 65.5% 34.5% 0.02
Average 31.6% 68.4%
and above
Mean (SD) Mean (SD)
Age (yrs) 55.84 (2.54) 56.04 2.25)  0.95
BMI 30.20 (1.16) 35.00 (1.71)  0.02
RDI 21.58 (2.52) 40.83 (4.19)  <0.001
ESS total 9.15 (0.92) 9.91 (1.19) 0.61
PSQ! total 7.77 (0.84) 6.35 (0.60) 0.18
MSQ total 4.14 (0.25) 3.42 (0.24) 0.04

*The sum is not 100% since not all subjects reported their education level

lower than among those with average and above average
income levels (34.5% vs. 68.4%, P = 0.02)*. In addition, with
respect to physiological factors the results indicate that the
mean values of BMI and RDI were significantly higher among
those who purchased a CPAP device than among those who
did not purchase a device (35.0 £ 1.71 vs. 30.2 £ 1.16, P =
0.02 for the BMI, and 40.83 + 4.19 vs. 21.58 + 2.52, P < 0.001
for the RDI). Moreover, the mean values of MSQ-total were
significantly lower for those who purchased a CPAP device
than for those who did not (3.42 + 0.24 vs. 4.14 + 0.25, P =
0.04). Nevertheless, no significant difference was found for
Epworth sleepiness scale-total and PSQI-total between those
who purchased a device and those who did not.

MAIN REASONS FOR ACCEPTING OR REJECTING CPAP TREATMENT

The top motivators for purchasing a CPAP device were: a) to
reduce my tendency toward sleepiness (87.5%), b) because
of the sleep test results (87.5%), c) to reduce the risk of death
(79%), d) my spouse encouraged me to buy it (79%), e) dif-
ficulty breathing (71%), and f) the device trial improved my

MSQ = Mini-Sleep Questionnaire

PSQI = Pittsburgh Sleep Quality Index

*In addition, we examined the correlation between education and
income for the group of participants that did not purchase the CPAP and
for the group that did purchase the CPAP. For the first group we found

a significant Spearman correlation (r=0.466, P = 0.04), while for the
second group no significant correlation was found.
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Table 2. Mean values of Health Belief Model measures by
purchasing status of CPAP

Table 3. Results of logistic regression: the dependent variable is
purchasing CPAP status

Did not purchase Purchased

Variable* Mean (SD) Mean (SD) Pvalue
Susceptibility 3.90 (0.19) 3.72(0.21) 0.53
Seriousness 2.89 (0.20) 2.84(0.18) 0.88
Benefits 3.88 (0.10) 3.89(0.21) 0.95
Barriers 2.18(0.18) 2.14(0.20) 0.89
Health motivation 3.86 (0.13) 3.55(0.19) 0.17
Knowledge 4.03 (0.10) 3.69 (0.16) 0.08

*The 5-point scale for the HBM categories ranged from "strongly agree" (1)
to "strongly disagree" (5)

sleep quality (71%). Respondents were permitted to select more
than one reason. The main reasons for deciding not to purchase
a CPAP device were: a) no time to buy it (100%), b) I tried it but
it did not help me (80%), c) the CPAP device is too expensive
(76%), and d) I think the device is not effective (68%).

RESULTS FOR HBM CATEGORIES

Table 2 shows the mean values of the HBM model categories
and the two categories of health motivation and knowledge
variables as indices on a 5-point Likert scale [the scale for
HBM categories ranged from "strongly agree" (1), to "strongly
disagree" (5)] measured by CPAP purchasing status. The
Cronbach alpha coefficients for the HBM categories were as
follows: perceived susceptibility (HBM1) 0.592, perceived
seriousness (HBM2) 0.704, perceived benefits (HBM3) 0.748,
perceived barriers (HBM4) 0.842, health motivation 0.744,
and knowledge 0.692.

The results in Table 2 indicate that for individuals who
purchased a CPAP device, the levels of the following six
categories did not significantly differ from the levels for
individuals who did not purchase a device (incompatible
with our hypotheses): susceptibility (3.72 purchased, 3.90
did not purchase); seriousness (2.84 purchased, 2.89 did not
purchase); benefits (3.89 purchased, 3.88 did not purchase);
health motivation (3.55 purchased, 3.86 did not purchase);
and barriers (2.14 purchased, 2.18 did not purchase). Only
the mean value of the knowledge category was significantly
lower (as expected) for those who purchased a CPAP com-
pared to those who did not (3.69 and 4.03, respectively, P =
0.08). This result indicates that those who purchased a device
have higher levels of knowledge about obstructive sleep apnea
syndrome than those who did not purchase a CPAP device.

RESULTS OF THE ANALYTICAL MODEL

The analytical model examines the effect of each of the
explanatory variables on the dependent variable, while con-
trolling for all other variables. Table 3 presents the results of
the logistic regression. The dependent variable is a dichoto-

Dependent variables Coefficient SE Pvalue
Constant -12.7 7.09 0.07
Income 3.26 1.41 0.02
BMI 0.36 0.15 0.02
RDI 0.16 0.07 0.04
Susceptibility (HBM1)* -0.88 0.75 0.23
Seriousness (HBM2)* 0.14 1.32 0.91
Benefits (HBM3)* 1.16 1.08 0.28
Barriers (HBM4)* -0.09 0.91 0.92
Knowledge* -2.98 1.79 0.09
Pseudo R2 0.63

N 43

*The 5-point scale ranged from "strongly agree" (1) to "strongly disagree" (5)

mous variable that is equal to 1 if the individual purchased a
CPAP device and to 0 if not. The independent variables are
income level, physiological factors (BMI and RDI), knowl-
edge about OSAS syndrome, and the HBM categories. The
results of the regression indicate that the significant factors
positively affecting the decision to purchase a CPAP device
are higher income levels, higher levels of physiological fac-
tors (BMI and RDI), and higher levels of knowledge about
OSAS syndrome.* Nevertheless, and incompatible with our
hypotheses, the HBM categories were not significant factors
affecting CPAP purchasing status. We also examined a regres-
sion model that included the demographic factors of age and
gender, but these factors were not found to be significant and
were therefore omitted in the next stage.

Next, we ran a second regression (not shown in the data)
in which we omitted the most insignificant HBM categories
(2-4) from the independent variables and added the variable
Health Motivation (with three categories: low, where the rank
was < 3; average, where the rank was > 3 and < 3.5; and high,
with rank > 3.5). The results show that the significant factors
positively affecting the decision to purchase a CPAP device
are higher income levels (P < 0.05), higher levels of physi-
ological factors (BMI, P < 0.06, and RDI, P < 0.0001), higher
levels of perceived susceptibility (HBM1) to OSAS (P < 0.03),
and higher levels of health motivation (people with average
health motivation were more likely to buy a CPAP device
than those with low health motivation, P < 0.02).

The results also indicate that 58% of the 26 OSAS patients
who did not purchase a CPAP device declared their intention
to get the device if offered to them free of charge. However,

mledge items (see Table 1a in the Appendix) the

5-point scale ranged from "strongly agree" (1) to "strongly disagree"

(5), a negative coefficient in the regression means that individuals who

disagree with the items describing knowledge about OSAS tend not to
purchase the CPAP device.
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42% said they would not get a CPAP device even if it were
offered for free.

DISCUSSION

The current study examined factors affecting the decision to
purchase a CPAP device among patients in a sleep laboratory
in Israel before they were examined for OSAS. In particular,
the study examined HBM variables applicable to patients
before their first OSAS examination, personal factors such
as health motivation and knowledge about the syndrome,
sociodemographic factors, and physiological factors.

The results of the analytical model indicate the follow-
ing significant factors that positively affect the decision to
purchase a CPAP device: higher levels of physiological fac-
tors (BMI and RDI), higher income levels, higher levels of
knowledge about OSAS, and higher levels of health motiva-
tion. These results suggest that people who are more aware
of their own health condition and have more information
about OSAS tend more to purchase the device. These results
are in line with the findings of Smith et al. [24] that OSAS
patients who knew more about OSAS had more positive atti-
tudes towards CPAP treatment. Furthermore, three of the
four HBM variables are not significant factors in explaining
the decision to purchase a CPAP device, which is inconsistent
with our hypotheses. After physiological factors and socio-
demographic variables were controlled, perceived susceptibil-
ity was the only HBM category that significantly affected the
decision to purchase a CPAP device. In other words, people
who feel they are at risk of having OSAS even before being
examined at the sleep lab tend more to purchase a CPAP
device, compared to those who do not feel they are at risk.
This result confirms our hypothesis that beliefs about OSAS
syndrome prior to OSAS testing may predict the decision to
purchase a CPAP device. Janz and Becker [13] distinguished
between the literature on treatment compliance, in which
susceptibility is not a strong predictor, and preventive health
behavior, in which it is. They suggested that people currently
experiencing symptoms focus attention on immediate costs
and benefits of treatment at the expense of long-term health
issues. OSAS sufferers are often greatly impaired by imme-
diate symptoms, but are less knowledgeable about salient
information on long-term problems. Therefore, providing
important information on the long-term consequences of
OSAS may increase their intentions to be treated.

The results also indicate that higher income levels increase
the chances of purchasing a CPAP device, compatible with pre-
vious findings [10,12]. That is to say, a lower income population
and those with insufficient medical insurance coverage may
exhibit poor compliance in purchasing a CPAP device (patients
also forego prescription medicines because of the high level of
patient cost-sharing, and this is particularly the case for vulner-

able groups) [25]. This result reflects inequality in the health
care system, since the level of co-payment in Israel is constant
regardless of patient income [10]. Therefore, canceling the
co-payments for OSAS patients from lower income popula-
tion groups may encourage them to be treated (76% of those
who did not purchase a CPAP device said it was too expensive
for them). However, even if CPAP devices are offered free of
charge, only 58% of OSAS patients will purchase a device. In
addition to the device being too expensive, we found other
reasons for deciding not to purchase a CPAP device: "No time
to buy" and "I tried and it did not help me."

As for physiological factors, the results indicate that
the mean values of BMI and RDI were significantly higher
among those who purchased a CPAP device [12,18]. These
results were in line with those of Hui et al. [17], but are not
compatible with those of Olsen et al. [14], who found that
physiological and disease severity variables, such as RDI, and
drops in saturation of Oz during sleep, were unimportant in
early prediction of CPAP adherence. The main difference
between the results is the time when subjects completed the
questionnaires: at baseline after OSAS diagnosis in Olsen et
al. [14] compared to during the first meeting before PSG in
the current study.

The present study is limited by the modest sample size. In
addition, the use of self-report measures of HBM constructs
may represent another limitation of the study; however, the
use of validated measures overcomes some of the subjectiv-
ity associated with this. Moreover, beliefs can only be tested
through self-report measures. In conclusion, understanding
patient beliefs regarding OSAS and CPAP treatment may pro-
vide a basis for developing targeted interventions to promote
the purchase of CPAP devices.
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Appendix A. Table 1a: HBM categories and categorical variables*

Variables Statements Variables Statements
Susceptibility | e My chances of having OSAS are good Categorical | Health e | have periodic dental examinations every year,
e | worry a lot about having 0SAS variables motivation in addition to visiting a dentist for specific
- ; - : problems
Seriousness * Having OSAS would disrupt my family * | follow medical orders because | believe they
e Having OSAS would make daily activities more will benefit my health status
difficult ) ¢ | search for new information related to my
e Iflfind that | have OSAS, | may lose my job health
* IfI'do have OSAS, this syndrome is a more e | exercise regularly at least twice a week
serious disease ® | often perform actions that will improve my
Benefits e Getting OSAS treatment will prevent me from health - . .
. * | have periodic tests every year, in addition to
having the syndrome isiti doctor when | ick
e Getting OSAS treatment will prevent me from Visiting a doctorwhen 1 am sic
missing work . Knowledge e (OSAS may have serious symptoms
* Getting OSAS treatment will improve my e 0SAS can cause other more serious diseases
alertness during the day (such as heart disease)
o Benefits of OSAS treatment are multiple e (OSAS can cause death
Barriers e Getting OSAS treatment may involve pain ° OSAS[ cadntafgect alertnes.st dutfing s a2
e Getting OSAS treatment involves many risks . Lnay lea ho EIF I .‘("hl:a fltons frer fi
e Receiving OSAS treatment involves high Oest;‘pse W do are overwelght often sutierfrom
financial cost for me syndrome

I'm concerned about the side effects of 0SAS
treatment

Getting OSAS treatment involves making large
concessions for me

Getting OSAS treatment is inconvenient for me

*The 5-point scale for the categories ranged from "strongly agree" (1) to "strongly disagree" (5)
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Background: Cardiac patients express elevated levels of B-
type natriuretic peptide and the amino terminal segment of
its prohormone (NT-proBNP). However, there are non-cardiac
causes of NT-proBNP level elevation.
Objectives: To determine the upper limit of NT-proBNP for
pediatric patients with acute non-cardiac disease.
Methods: We compared NT-proBNP concentrationsin children
with acute non-cardiac, mostly febrile disease with con-
centrations in children with acute cardiac disease and in healthy
children. We used the Student t-test and Mann-Whitney test for
group comparisons, and Pearson's and Spearman's correlation
coefficients to test relationships between variables.
Results: In 138 patients with acute non-cardiac diseases (mean
age 3.7 years, 53% male), median NT-proBNP concentration
was 162 pg/ml, upper limit (95% percentile) 1049 pg/ml.
The level did not vary significantly by disease category; was
negatively correlated with weight, weight percentile, age and
hemoglobin level; and positively correlated with creatinine
level. Multivariant analysis showed weight to be the only factor
influencing NT-proBNP level. Levels were higher in children
with acute non-cardiac diseases versus healthy children
(median 88 pg/ml, P<0.001, n=59), and lower than levels in
patients with acute cardiac disease (median 29,986 pg/ml,
P<0.001, n=30). Receiver operating characteristic analysis
showed good NT-proBNP performance for differentiation
between children with acute cardiac versus non-cardiac
disease (area under the curve 0.958), at a cutoff of 415 pg/ml.
Conclusions: NT-proBNP levels are higher in children with
acute non-cardiac diseases than in healthy children, but
lower than in children with acute cardiac disease. NT-proBNP
negatively correlated with weight and weight percentile.

IMAJ 2011; 13: 420-424
natriuretic peptides, infants, children, heart disease, acute
illness, fever

he natriuretic peptides are a family of bioactive peptides
that affect sodium and water balance [1]. They induce
natriuresis, diuresis and vasodilatation, and specifically act

to counter the effects of the renin-angiotensin-aldosterone
system [1-3]. The cardiac members of this family are the
atrial natriuretic peptide and the B-type natriuretic peptide.
ANP is secreted primarily from the cardiac atria in response
to increased left or right atrial pressure as well as volume
loads, whereas BNP is secreted primarily from the ventricles
in response to increased left or right ventricular pressure and
volume loads.

Bioactive BNP is comprised of 32 amino acids. The precur-
sor molecule is cleaved into bioactive BNP and an N-terminal
fragment, N-terminal proBNP, which consists of 76 amino
acids, and has no bioactivity. Both cleaved fragments are
released to the circulation [4]. Both BNP and NT-proBNP
have emerged as important markers for heart failure in adults
[5-7]. Plasma BNP and NT-proBNP levels are elevated in
adult patients with left ventricular dysfunction [1], ischemic
heart disease, diastolic dysfunction [5], and hypertrophic
cardiomyopathy [8]. BNP levels correlate with the severity
of left ventricular dysfunction and congestive heart failure,
as well as prognosis [9]. Peptide levels were also found to be
elevated in right heart failure [10].

In recent years, kits for the measurement of BNP and
NT-proBNP have become available for commercial labora-
tory systems, enabling tests of BNP and NT-proBNP levels
to serve as markers for heart disease in everyday practice. In
adults, BNP and NT-proBNP are now used to identify heart
failure in patients with symptoms suggestive of heart disease
[6], to monitor the effectiveness of heart failure therapy [7],
and to predict prognosis [1].

Data on the natriuretic peptides in pediatric heart disease
are limited but suggest that peptides also have potential as
markers for heart disease in children. Normal values have been
established, showing elevated levels after birth with a gradual
decrease after the neonatal period. However, a few studies and
unpublished observations suggest that peptide levels may also
be elevated in acute infections [11] and other non-cardiac dis-
ease [12] in children. It is thus important to determine char-

ANP = atrial natriuretic peptide
BNP = B-type natriuretic peptide
NT-proBNP = N-terminal proBNP
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acteristic levels in these conditions to avoid misinterpretation
of high natriuretic peptide levels as a sign of heart disease. The
purpose of the present study was to determine NT-proBNP
levels in infants and children with acute non-cardiac diseases.

PATIENTS AND METHODS

This prospective study was performed according to the
requirements of our Institutional Review Board, and informed
consent was obtained from all parents. The study population
comprised children who presented to the emergency depart-
ment of Shaare Zedek Medical Center, a community hospital.
Inclusion criteria for enrollment were age 2 months to 14 years,
no known heart disease, and no sign of cardiac pathology in
the patient's history or on physical examination. Children
with known heart disease or hemodynamic instability were
excluded from the non-cardiac disease study group.

Levels of NT-proBNP in age-matched healthy children from
a previous study by our group [13] and in children with known
acute heart disease whose NT-proBNP levels were tested dur-
ing routine clinical evaluation were used as a basis for compari-
son. Blood was taken via peripheral venous puncture as part of
the routine clinical evaluation in all patients. When blood was
drawn for clinical studies, an additional 3 ml sample was col-
lected in a test tube containing ethylenediaminetetraacetic acid
(EDTA). Plasma (1 ml) was separated and stored at -20°C.

NT-proBNP was measured by a sandwich electrochemilu-
minescence immunoassay (Elecsys 1010, Roche Diagnostics,
Manheim, Germany, http://www.roche.com/diagnostics/)
within 2 weeks following plasma separation. The assay range
was 5-35,000 pg/ml, with coefficient of variation < 6.5% at
all NT-proBNP concentrations. The NT-proBNP kit is not
affected by icterus (bilirubin < 35 mg/dl), hemolysis (hemo-
globin < 1.4 g/dl), or lipemia (triglycerides < 4000 mg/dl).

STATISTICAL ANALYSIS

Since the data were not normally distributed, analysis was
performed using log transformed NT-proBNP values and non-
parametric statistical techniques. The Student ¢-test and Mann-
Whitney test were used for group comparisons. Pearson's
and Spearman's correlation coeflicients were used to test the
strength of relationships between variables. Receiver operating
characteristic curve analysis was carried out to investigate the
diagnostic performance of NT-proBNP for identifying infants
with heart disease. Linear regression analysis was performed
for detecting factors influencing NT-proBNP levels.

RESULTS

Data from 138 patients with non-cardiac disease (mean age
3.7 years, median 2 years; 52.7% male), 30 with cardiac disease
(mean age 4 years, median age 1.7 years; 64% male), and 59

healthy children who were not diagnosed with either non-
cardiac or cardiac disease (mean age 5.8 years, median age 3.7
years; 59% male) were included in the analysis.

Diagnoses in 138 patients with non-cardiac disease included
gastroenteritis (n=15, 10.9%), dehydration (n=22, 15.9%), respi-
ratory tract infection (n=23, 17%), fever due to viral disease
(n=32, 23%), and fever due to bacterial disease (n=24, 17%).
The remaining children in this group (n=22, 15.9%) presented
with other problems such as abdominal pain and arthralgia and
were defined as “other”

Diagnoses in 30 patients with cardiac disease included
acute left ventricular dysfunction (6, 20%), myocarditis or
acute cardiomyopathy (15, 50%), cardiomyopathy secondary
to tachycardia or sepsis (1, 3.3%), acute rheumatic fever (3,
10%), Kawasaki’s disease (3, 10%), endocarditis (1, 3.3%), and
pericardial tamponade (1, 3.3%).

NT-proBNP LEVELS
Plasma NT-proBNP levels in patients with non-cardiac dis-
eases are presented in Table 1. NT-proBNP concentrations
were significantly higher (P < 0.001) in patients for each
non-cardiac subgroup compared to healthy infants and chil-
dren, but there were no differences between the subgroups.
NT-proBNP levels for the non-cardiac group as a whole were
thus used for further calculations.

NT-proBNP levels in all patients with non-cardiac dis-
eases compared to levels in healthy children and patients with

Table 1. Comparison between NT-proBNP concentrations in subgroups of patients

with non-cardiac disease

NT-proBNP (pg/mi) P (non-cardiac disease

Diagnosis N Mean + SD Median vs. healthy children)
Gastroenteritis 15 413 + 627 192 0.081

Dehydration 22 278 + 376 173.5 0.048

Respiratory tract infection 23 314 £ 452 184 0.041

Fever (viral) 32 385 + 526 243.5 0.006

Fever (bacterial) 24 202 + 187 134.5 0.024

Other 22 164 + 151 164.5 0.102

Healthy 59 109 + 95 88 NA

NA = not available

Table 2. Comparison between NT-proBNP concentrations in healthy children and in

pediatric patients with acute non-cardiac and acute cardiac diseases

NT-proBNP (pg/ml)
Pvaluevs.
Mean + SD Median Range non-cardiac disease
Non-cardiac disease 292 + 417 162 5-2891 NA
Healthy 109 £ 95 88 5-391 <0.001
Acute cardiac disease | 50,229 + 70,127 29,986 65-288,000 <0.001

NA = not available
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Figure 1. Comparison between NT-proBNP concentrations in healthy
children and pediatric patients with acute non-cardiac (sick) and acute
cardiac diseases (cardiac). NT-proBNP concentrations are displayed on
a logarithmic scale. Bars represent median, 5th, 25th, 75th, and 95th
percentiles. Dots represent individual outliers. P<0.001 for children
with acute non-cardiac disease vs. those with acute cardiac disease
and in good health
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Figure 2. Correlation between NT-proBNP level and weight. NT-proBNP
concentrations are displayed on a logarithmic scale
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acute heart disease are presented in Table 2 and Figure 1.
The median plasma NT-proBNP level in non-cardiac patients
was 162 pg/ml, range 5-2891 pg/ml; the 95th percentile was
1049 pg/ml. This was significantly higher than the level in
healthy children (median 88 pg/ml, P < 0.001, n=59), and
significantly lower than the level in pediatric cardiac patients
(median 29,986 pg/ml, P < 0.001, n=30). The one patient
in the acute cardiac disease group with a low NT-proBNP
level (65 pg/ml) was diagnosed with Kawasaki’s disease. On
echocardiogram, this patient had normal cardiac function
and normal diameter but “echo-bright” proximal coronary
arteries, suggesting some degree of coronary arteritis.

CORRELATION OF NT-proBNP TO CLINICAL

AND LABORATORY FACTORS

In patients with acute non-cardiac diseases, a negative correla-
tion (P < 0.001) was found for NT-proBNP level compared
with weight (r = -0.37) [Figure 2], weight percentile, age (r =
-0.32), and hemoglobin level (r = -0.32). A positive correlation
was found with creatinine levels (r = 0.31). Linear regression
analysis showed that patient weight (P = 0.01) was the only
clinical factor significantly influencing NT-proBNP level;
the correlation to age did not remain significant (P = 0.277).
There was no significant correlation between NT-proBNP level
and patient gender. There was also no correlation between
NT-proBNP level and body temperature, heart rate, systolic
or diastolic blood pressure, or oxygen saturation. Similarly,
no correlation was found with white blood cell count, platelet
number, serum sodium, potassium, liver function tests, glu-
cose, or lactate dehydrogenase levels. Whether the patient was
hospitalized or discharged from the emergency department
was also not correlated with NT-proBNP level.

Receiver operating characteristic curve analysis showed that
NT-proBNP is not a good test to differentiate between infants
with non-cardiac disease and healthy infants, with an area under
the curve of only 0.69. However, when comparing NT-proBNP
levels between pediatric patients with non-cardiac disease and
those with acute cardiac disease, the AUC was 0.958 with a cut-
oft of 415 pg/ml. Sensitivity was 96%, specificity 79.7%, positive
predictive value 50% and negative predictive value 99.1%.

DISCUSSION

NT-proBNP is an important biomarker for heart disease in
adults [1-6] and children [14]. For routine use in clinical
practice, expected values in various clinical situations should
be established. In this study we determined NT-proBNP
concentrations in infants and children with common acute
non-cardiac diseases. The upper limit in patients with acute
non-cardiac disease was 1049 pg/ml, significantly higher than
the published upper limit for normal children [15] but sig-
nificantly lower than levels for pediatric patients with acute
cardiac diseases. We found a median NT-proBNP level of 162
pg/ml, which is less than the 241 pg/ml median reported by
Hammerer-Lercher et al. [16] in a study involving a hetero-
geneous group of pediatric patients under 3 years old with
acute non-cardiac disease. This difference may be due to the
higher average age of patients in our study.

The important message from our data is that a child with
acute non-cardiac disease can have NT-proBNP up to 1000
pg/ml and should not be suspected of having acute heart
disease if no other signs or symptoms support this diagnosis.
Furthermore, our data suggest that a child with acute disease

AUC = area under the curve
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whose NT-proBNP is below 400 pg/ml is very unlikely to have
acute heart disease (negative predictive value 99%). However,
this last statement should be taken with caution, as the number
of patients with acute heart disease in our study was small and
patients with acute Kawasaki’s disease [17] or rheumatic fever
with mild cardiac involvement may have low NT-proBNP.

Elevated peptide levels can be a result of increased pro-
duction, decreased clearance, or both. The peptide may be of
cardiac origin or may be secreted by other tissues. There are a
number of possible reasons for the higher levels of NT-proBNP
levels in children with acute non-cardiac illnesses. While car-
diac insult may occur as a part of the disease process in these
patients, this appears unlikely as they show no other evidence
of cardiac damage. Fever is associated with increased cardiac
output. In a previous study [12] we reported high NT-proBNP
levels in patients with sepsis and normal left ventricular systolic
function. In acute non-cardiac disease we noted a moderate
elevation in NT-proBNP levels, yet the elevation was not as
high as levels reported in sepsis [12]. Stress hormones, known
to induce secretion of the natriuretic peptides, are elevated
during febrile illness. Pro-inflammatory cytokines have been
reported to induce BNP synthesis and probably stimulate pep-
tide release in a state of acute disease [11].

Another novel and interesting observation in this study was
the negative correlation between the NT-proBNP levels and
body weight. In adults, BNP and NT-proBNP were reported
to be lower in overweight and obese heart failure patients com-
pared with lean patients [18,19]. Horwich and colleagues [18]
found that obesity was associated with a greater than sixfold
increase in the odds of having low BNP. Similarly, Krauser
et al. [19] showed nearly identical suppression of BNP and
NT-proBNP with increasing body mass index.

Several mechanisms could potentially explain the inverse
association between natriuretic peptides and BMI. First, the
natriuretic peptide clearance receptor has been isolated in
human adipose tissue [20], and both elevated NPR-C expres-
sion and increased secretion of neutral endopeptidases have
been demonstrated in obese patients [21]. These findings
suggest that natriuretic peptide clearance may be increased
in obese patients, which could partly explain the impact of
BMI on BNP plasma levels. However, peripheral elimination
of NT-proBNP is not mediated by NPR-C activity or neutral
endopeptidase degradation. Consequently, impaired synthesis
and release of NT-proBNP from myocytes in obese subjects
may also contribute to reduced circulating levels of this peptide
in patients with higher BMI. To the best of our knowledge, cor-
relation with body weight and weight percentiles have not been
reported in the pediatric age group. This phenomenon can, at
least partially, explain the decrease in peptide levels with age.

BMI = body mass index
NPR-C = natriuretic peptide clearance receptor

LIMITATIONS

Our study has a number of limitations. The population of
pediatric patients with non-cardiac disease is relatively small.
Echocardiogram was not performed in subjects in the study
group. However, it is extremely unlikely that a child with no
history and no signs or symptoms of cardiac disease would
have asymptomatic cardiac dysfunction, a very rare disease
in childhood. Since acute heart disease is rare in infants and
children, we obtained data for patients with acute cardiac
disease from our pediatric cardiology clinical practice. The
number of patients with acute cardiac disease is small and
it is possible that patients with mild acute cardiac diseases
could have NT-proBNP levels lower than reported here.

CONCLUSIONS

NT-proBNP levels were elevated in infants and children with
acute non-cardiac diseases but were lower than the levels in
children with acute cardiac disease. Levels of NT-proBNP
that distinguish between cardiac disease and common acute
non-cardiac disease were determined. NT-proBNP levels were
correlated negatively with weight and weight percentile.
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Targeting ROR-yt on Th17 cells by small molecules

Two groups report on the development of small-molecule
inhibitors of T helper type 17 (Th17) cells. The transcription
factor retinoic acid receptor-related orphan nuclear
receptor-yt (ROR-yt) is expressed in Tu17 cells, is required
for interleukin-17 (IL-17) production and is crucial in driving
autoimmune disease. Littman et al. (Nature doi: 10.1038/
nature09978) found that the clinically approved cardiac
glycoside digoxin specifically inhibited ROR-yt. Derivatives
of digoxin with reduced toxicity in human cells reduced IL-17
production by T cells and the severity of clinical symptoms in
a mouse model of multiple sclerosis. Derivatives of the liver

myocarditis. Pediatr Cardiol 2006; 27 (1): 87-90.
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a proBNP investigation of dyspnea in the Emergency Department (PRIDE)
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X receptor agonist T0901317 also inhibit ROR-yt, according
to a study by Burris et al. (Nature doi: 10.1038/nature10075).
Treatment of CD4+ T cells with the compound SR1001, which
acts as an inverse agonist of both ROR-yt and ROR-a, also
suppressed IL-17 expression and delayed the onset and
clinical severity of disease in a mouse model of multiple
sclerosis. Although several antibody-based strategies aimed
atinhibiting IL-17 are being tested in clinical trials, this class
of compounds provides a new means of targeting Tu17 cells
and treating autoimmune disease.

Eitan Israeli

Seeking the right pathway for losartan in Marfan syndrome

Activation of transforming growth factor-p (TGFp) signaling
promotes the development of aortic aneurysms in the connective
tissue disorder Marfan syndrome (MFS). Losartan, a drug that
inhibits TGFp signaling, is in clinical trials for this disorder. Like
many cytokines, TGF( activates multiple intracellular signaling
pathways. In the context of aortic disease, TGFp has been
assumed to act through the “canonical” Smad pathway. Holm et
al. (Science 2011; 311: 358) and Habashi et al. (p. 361) show that

the “non-canonical” TGFp pathway, which involves the signaling
proteins ERK1/2, is the prominent driver of aortic disease in MFS
mice and that it is this pathway through which losartan exerts
its beneficial effects. Analysis of ERK1/2 activation status in
MFS patients may help optimize losartan dosage, and drugs
specifically targeting the non-canonical pathway may merit
exploration as possible therapies for aortic aneurysms.

Eitan Israeli

“Everybody wants to save the earth; nobody wants to help mom do the dishes”

P.J. O’ Rourke (born 1947), American writer and satirist
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Transjugular Kidney Biopsy: Enabling Safe Tissue

Diagnosis in High Risk Patients
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ABSTRACT:

KEY WORDS:

Background: Transjugular kidney biopsy (TJKB) was first
described in 1990. Indications for T)KB include uncorrectable
bleeding disorders and conditions precluding the prone
position.
Objectives: To describe our initial experience with TJKB.
Methods: Between February 2008 and December 2009 all
patients in whom percutaneous biopsy was contraindicated or
unsuccessful underwent image-guided TJKB using a standard
set with a 19 gauge core biopsy needle. Prospectively collect-
ed data included indication, number of needle passes, con-
trast dose, tissue yield, and complications.
Results: Twelve patients, age range 15-76 years (mean
55), underwent 14 TJKB procedures. Indications for the
transjugular route included bleeding diathesis, dyspnea,
ventral hernia, ascites, marked obesity, need for concomitant
liver biopsy or concomitant insertion of tunneled dialysis
catheter, discrepant kidney size, and failed percutaneous
attempt. Thirteen biopsies were performed in 11 patients;
in one patient TIKB was abandoned due to unfavorable
renal vein anatomy. Four patients were premedicated with
desmopressin and one with platelet transfusion due to
prolonged bleeding time. Three to six passes (mean 3.8) were
made per biopsy, with an overall yield of 9.6 + 8.2 glomeruli,
providing a definite diagnosis in nine patients and a probable
diagnosis in two. In two patients the first biopsy attempt
yielded insufficient tissue, necessitating a repeat procedure.
There were two minor bleeding episodes not requiring
intervention. Serum creatinine was unchanged after the
procedure and hemoglobin levels asymptomatically dropped
by 0.3 + 1.0 g/dl within 48 hours, requiring no treatment.
Conclusions: TJKB appears to safely allow adequate tissue
diagnosis in patients at increased risk for complications
from or contraindications to percutaneous renal biopsy.

IMAJ 2011; 13 425-427
kidney, biopsy, transjugular, angiography, diagnosis

enal biopsies are performed to obtain a diagnosis, to
determine appropriate therapy, to decide when treatment
is futile, and to ascertain the degree of potentially revers-
ible pathological changes [1,2]. The decision to perform a

percutaneous kidney biopsy, however, is often profoundly
influenced by issues of technical feasibility and safety. These
include patient factors (ability to lie in the prone position,
anatomic abnormalities, comorbidities, bleeding diathesis),
operator experience (type of biopsy needle and guidance),
and availability of ultrasound assistance (real-time guidance
or ultrasound-guided localization only).

In 1990 Mal and colleagues [3] described a transjugular
approach to perform kidney biopsies. The transjugular route
was already in use for liver biopsy in high risk patients. They
therefore postulated that the transjugular route in the supine
position might be used safely to obtain renal tissue in patients
either at increased risk for bleeding complications or in those
who were unable to lie in the prone position for percutaneous
access to the kidney. Current indications for the transjugular
rather than the percutaneous route include uncorrectable
bleeding disorders and conditions precluding the prone posi-
tion, such as mechanical ventilation, dyspnea, morbid obesity
and voluminous ascites. TJKB is a technically demanding pro-
cedure that has thus not gained widespread popularity since
its inception nearly 20 years ago. We describe here our initial
single-center experience with TJKB. Our primary objectives
were to evaluate procedural safety and diagnostic yield.

PATIENTS AND METHODS

Between February 2008 and December 2009, TJKB was offered
to 12 patients (4 men, 8 women) in whom renal histology was
deemed necessary for clinical management but percutaneous
biopsy was contraindicated or unsuccessful. Their mean age
was 55 years (range 15-76). The procedure was performed in
the interventional radiology suite by a team including one or
two physicians (each with several years of experience), a nurse
and a technician. We prospectively collected data, including
indication for biopsy, volume of contrast media, number of
biopsy passes, tissue yield, complications, and diagnosis.

THE BIOPSY PROCEDURE
Patients gave written informed consent for the procedure.

Blood count and coagulation parameters were normal or cor-

TIKB = transjugular kidney biopsy
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rected to a hematocrit of 25%, minimum platelet count of
50,000/mm3, and a maximal international normalized ratio
of 1.5. Desmopressin was administered 1 hour before the
procedure if the bleeding time was longer than 8 minutes.

The procedure was performed using local anesthesia with
lidocaine HCl 1% buffered with sodium bicarbonate 4.6%
and conscious intravenous sedation with midazolam, with
continuous monitoring of vital signs and pulse oxymetry.
Access was obtained via the right internal jugular vein, and
the renal vein (right side in all but one) was catheterized. A
small quantity of iso-osmolar contrast material (iopamidol
300) was injected to confirm positioning in a lower pole renal
vein. TJKB was then performed using a standard transjugular
biopsy set (Cook, Bloomington, IN, USA) with a 19 gauge
true cut-core biopsy needle. Several passes were made per
biopsy by advancing the needle under fluoroscopic guidance
to the renal capsule, while avoiding traversing it. Adequate
tissue retrieval was determined by visual inspection only.
Post-procedure ultrasound was performed to check for hem-
orrhage in the region of the biopsy.

RESULTS

Indications for biopsy were rapidly progressive renal failure
(four patients), nephritic and/or nephrotic syndrome (six
patients), kidney dysfunction with proteinuria (one patient)
and kidney dysfunction with hypercalcemia (one patient).
Indications for the transjugular route were bleeding diathesis
(n=5), dyspnea (n=2), ventral hernia (n=1), ascites (n=3),
obesity (n=3), need for concomitant liver biopsy (n=2), dis-
crepant kidney size (n=1), need for concomitant placement
of a tunneled dialysis catheter (n=2) and failed percutaneous
attempt (n=1). In the latter patient, who previously failed and
bled after a percutaneous biopsy attempt, TJKB was aban-
doned due to unfavorable renal vein anatomy that prevented
stable positioning of the biopsy needle and sheath within the

Figure 1. [A] Right renal venogram confirms appropriate position of the biopsy guide
within the lower pole renal vein. [B] The 19 gauge core biopsy needle is advanced as far
as the estimated location of the renal capsule (arrow) for performance of the biopsy.

Figure 2. A low power magnification of a TJKB yield stained with
hematoxylin & eosin, showing cores obtained by three needle passes.

renal vein (and the procedure was concluded by placement
of a tunneled dialysis catheter). A subsequent laparoscopic
biopsy revealed end-stage changes due to pauci-immune
crescentic glomerulonephritis.

In the remaining 11 patients a mean of 3.8 needle passes
were performed per biopsy (range 3-6) [Figures 1 and 2]. In
two patients the first biopsy attempt yielded insufficient tis-
sue, necessitating a repeat procedure. In one of these patients
the first biopsy attempt was concluded with placement of a
tunneled dialysis catheter, requiring a repeat procedure
through the left internal jugular vein.

The overall yield was 9.6 + 8.2 glomeruli per biopsy, 5.9 £ 5.4
glomeruli for light microscopy, 3.3 + 3.9 glomeruli for immu-
nofluorescence and 0.9 + 0.6 glomeruli for electron microscopy.
A definite diagnosis was made in 9 patients (75%) and a highly
likely diagnosis in another 2 patients (17%) with a total diag-
nostic success rate of ~90%. Diagnoses were graft versus host
disease-associated membranous glomerulopathy, pauci-immune
glomerulonephritis (in a patient with diabetes, pulmonary capil-
laritis and hypocomplementemia), collapsing glomerulosclero-
sis (in a patient with breast cancer treated with pamidronate),
acute tubular injury, mesangiocapillary glomerulonephritis (in
a patient with hepatitis C virus cirrhosis, a survivor of promy-
elocytic leukemia), focal glomerulosclerosis (in a patient with
lupus), granulomatous (non-caseating) interstitial nephritis (in
a patient with renal failure and hypercalcemia), diffuse lupus
nephritis class IV [Figure 3], immunoglobulin A nephropathy,
and Henoch-Schonlein purpura and nodular diabetic glomeru-
losclerosis (the latter in a patient with HCV -related cryoglobu-
linemia, in whom the procedure also included a liver biopsy,
revealing minimally active hepatitis with fibrosis).

The amount of contrast material used to verify location
before biopsy was 9.8 + 6.0 ml. On average, the serum crea-

HCV = hepatitis C virus
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tinine levels decreased by 1.31 + 11.99% after the procedure.
There were two minor, self-limited bleeding episodes (mac-
rohematuria and a small hematoma seen on ultrasound),
with no need for a blood transfusion or further intervention.
Mean hemoglobin levels dropped by 0.3 + 1.0 g/dl within 48
hours, but required no specific treatment.

DISCUSSION

Kidney biopsy is an important procedure in the diagnosis
and treatment of renal disease. In fact, the emergence of
nephrology as a medical specialty was closely related to the
technical feasibility of kidney biopsy in the 1960s. Yet, in
some patients a percutaneous biopsy is either hazardous or
not feasible. Before the development of TJKB such patients
required an open biopsy, which carries surgical and anes-
thetic risks and contraindications. The option of performing
a TJKB opened new possibilities for the management of this
subgroup of patients. TJKB is performed in several centers
around the world. As of 2005, over 1800 procedures had been
performed, most of them in France [7]. In a large series pub-
lished by Cluzel et al. [8], 400 TJKBs were compared to 400
percutaneous kidney biopsies. There was no difference in the
diagnostic yield or in complication rates. Major complica-
tions occurred in ~1% when using both routes. The number
of glomeruli per biopsy was smaller using the TJKB route
(11.2 vs. 9.8). This reduction in yield probably resulted from
the smaller needle size used for TJKB. In a recent report of
TJKB in 63 patients, the authors reported a major complica-
tion rate of 2.6%, a minor complication (hematoma) rate of
52%, with contrast nephropathy occurring in 7.8% [4]. Our
initial experience with TJKB is similar or better than in prior
reports with regard to both diagnostic yield and complica-
tion rates [8]. This difference may be related to the small
sample size. Compared with percutaneous biopsy, TJKB is
more demanding since it requires angiography capability
and an appropriately trained interventional radiologist and
ancillary staff.

Although both percutaneous and open kidney biopsy have
a better diagnostic yield, they may not be feasible for high risk
patients. Had TJKB not been available, several of the patients
in our series might have either not undergone biopsy at all or
would have been considered for a laparoscopic biopsy with
general anesthesia, despite its inherent risks.

Figure 3. [A] At scanning magnification there are cores of cortical renal tissue containing
four glomeruli (black arrows) with diffusely increased mesangial cell and matrix, lobular
accentuation and cellular crescent (red arrow) and slightly edematous interstitium with
focus of interstitial fibrosis and atrophic tubules (grey arrow). [B] Note one glomerulus
(arrow) with cellular crescent (C)

In conclusion, our initial experience with TJKB confirms
that it may be safely used to obtain diagnostic renal tissue.
Due to its technical complexity and the smaller amount of
glomeruli retrieved when compared to percutaneous biopsy,
it should be reserved for high risk patients.
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“A society grows great when old men plant trees whose shade they know they shall never sit in”

Greek proverb

“If people knew how hard | worked to get my mastery, it wouldn’t seem so wonderful after all”

Michelangelo (1475-1564), Italian Renaissance painter, sculptor, architect, poet and engineer. His versatility in the disciplines earned
him the title Renaissance man, along with fellow Italian Leonardo da Vinci. His most famous sculptures are the Pieta and David,
and his paintings are the fresco on the ceiling and The Last Judgment on the altar wall of the Sistine Chapel in Rome
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Background: Surgery is considered the mainstay of treatment
for esophageal carcinoma. Transhiatal esophagectomy
with cervical esophagogastric anastomosis is considered
relatively safe with an oncological outcome comparable to
that using the transthoracic approach.
Objectives: To review the results of the first 100 transhiatal
esophagectomies performed in a single Israeli center.
Methods: The records of all patients who had undergone
transhiatal esophagectomy during the period 2003-2009
were reviewed. The study group comprised the first 100
patients. All patients who had undergone colon or small
bowel transposition were excluded. Indications for surgery
included esophageal cancer, caustic injury and achalasia.
Results: The median follow-up period was 19.5 months. The
anastomotic leakage rate was 15% and all were managed
successfully with local wound care. The benign stricture rate
was 10% and all were managed successfully with endoscopic
balloon dilation. Anastomotic leakage was found to be a
risk factor for stricture formation. Overall survival was 54%.
Response to neoadjuvant therapy was associated with a
favorable prognosis.
Conclusions: Transhiatal esophagectomy is a relatively safe
approach with adequate oncological results, as long as it is
performed in a high volume center.

IMAJ 2011; 13: 428-433
transhiatal esophagectomy, esophageal cancer, surgical
technique, prognostic factors, neoadjuvant therapy

urgery is considered the mainstay of treatment for esopha-
S geal carcinoma [1]. It is a major procedure that carries a
high rate of perioperative morbidity and mortality. Results of
esophagectomy are greatly influenced by institution volume
[2]. The two most common approaches are the transhiatal and
the transthoracic esophagectomy with esophagogastric anas-
tomosis; both are considered relatively safe and have a com-
parable oncological outcome [3]. The aim of this study was to

review the results of the first 100 transhiatal esophagectomies
performed in a single Israeli center.

PATIENTS AND METHODS

Since 2003, data of all patients undergoing esophagectomy
are being collected in a prospective database. A retrospective
analysis of the data was performed.

Institutional review board approval was obtained. We
reviewed the records of all patients who had undergone trans-
hiatal esophagectomy during the period 2003-2009. The first
100 patients comprised the study group. Patients who had
undergone colon or small bowel transposition were excluded.
Indications for surgery included esophageal cancer, caustic
injury, and grade IV achalasia.

PREOPERATIVE ASSESSMENT

The preoperative workup for esophageal cancer included clin-
ical examination, endoscopy with biopsies, endoscopic ultra-
sonography, thoraco-abdominal computerized tomography,
and 18F-fluorodeoxyglucose positron emission tomography.
Staging was performed according to the 6th American Joint
Committee on Cancer/International Union Against Cancer
(AJCC/UICC) TNM classification [4].

Patients who presented with locally advanced disease (defined
as either uT3 or uN1 disease) were assigned for neoadjuvant
therapy. These patients received two cycles of chemotherapy,
consisting of cisplatin 80 mg/m? as intravenous infusion on day
1 followed by 5-fluorouracil 1000 mg/m? as 96-hour continuous
infusion on days 1-4, separated by a 3 week interval.

Response to neoadjuvant treatment was assessed after the
second treatment cycle. Assessments included endoscopy,
EUS, thoraco-abdominal CT scan, and PET-CT imaging.
Our routine use of EUS has declined since 2009 due to its
poor diagnostic value among patients who had undergone
neoadjuvant therapy [5]. Response was evaluated using the
standard RECIST protocol (response evaluation criteria in
solid tumors) [6]. Patients with either progressive disease or

EUS = endoscopic ultrasonography
PET = positron emission tomography
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stable disease were grouped as non-responders. Patients who
had either partial response or complete pathological response
were grouped as responders. Some patients opted for surgery
without preoperative neoadjuvant therapy.

Patients who were operated for non-oncological reasons
underwent clinical examination, gastroscopy with biopsies as
needed and thoraco-abdominal CT scan. In addition, patients
with achalasia underwent upper gastrointestinal series and
esophageal manometry.

SURGICAL TECHNIQUE

Patients are positioned supine. A roll created from operative
drapes placed transversely across the shoulders helps to extend
the neck and improves cervical exposure. A single lumen endo-
tracheal tube is used, and nasogastric tube and Foley catheter
are inserted. Central venous access and an arterial line are
placed. The patient’s neck, chest and abdomen are prepped and
draped. An upper midline laparotomy incision is performed.
The abdomen is explored. Any suspicious nodules are sent for
frozen section analysis to rule out metastatic disease.

Gastric mobilization is performed preserving only the right
gastroepiploic arcade. The left gastric vessels are exposed and
ligated posteriorly through the lesser sac, or anteriorly through
the divided gastrohepatic ligament. Once the stomach is com-
pletely mobilized, a Kocher maneuver is performed to ensure
the gastric conduit reaches the neck. A gastric tube is fashioned
by resecting the lesser curvature using a liner stapler while
maintaining the right gastroepiploic arcade. A 5-6 cm width
tube is then created. A continues absorbable suture (Vicryl®,
Ethicon, Somerville, NJ, USA) is made over the staples line.

The major part of the esophageal mobilization is per-
formed from the abdominal incision, through a widened
esophageal hiatus. A blunt dissection is performed to free
the thoracic esophagus. The previously placed nasogastric
tube aids in staying in the right plane while dissecting the
esophagus. The upper portion of the esophageal mobilization
is completed after a left cervical incision is created along the
anterior aspect of sternocleidomastoid muscle, and the distal
cervical esophagus is encircled. The esophagus is divided and
the anvil of a circular stapler (CDH® 25 or 29 circular stapler,
Ethicon Endo-Surgery, Cincinnati, OH, USA) is secured to
the proximal end with a purse-string suture. The esophagus
is delivered through the abdominal incision.

After esophagectomy and tubulization of the stomach, the
stomach is mobilized through the posterior mediastinum up
to the neck. Esophagogastric anastomosis is done end-to-side
by using a circular stapler. A 2-2.5 cm gastrostomy is made
on the anterior gastric wall. The anvil of the stapler is placed
in the proximal esophageal stump and secured with a purse-
string suture. The shaft of the stapler is inserted through the
gastrostomy and the anastomosis is performed [Figure 1].
The gastrostomy is then closed using a liner stapler (TCL® 55,

Figure 1. The body of a circular stapler is introduced through the previously
fashioned gastrotomy, and the anastomosis is completed by firing the staple

L

Ethicon, Stockholm, Sweden). This stapler line is buttressed
with Lambert-type interrupted sutures with 3-0 vicryl. In
selected cases in which this technique is thought to cause
excessive tension, hand-sewn, one-layer, end-to-end anas-
tomosis is performed using interrupted absorbable sutures
(Monocryl or Vicryl, Ethicon).

A Jackson-Pratt drain is routinely placed near the anas-
tomosis. A 16 F nasogastric tube is passed by the anesthetist
and advanced downward with the surgeon’s manual guidance
through the intrathoracic stomach to the antrum for post-
operative gastric decompression. Patients underwent either
pyloromyotomy, pyloroplasty or no pyloric intervention at the
surgeon’s discretion. A feeding jejunostomy is routinely placed
at the end of the surgery. All operations were performed by a
single surgical team.

POSTOPERATIVE MANAGEMENT AND OUTCOME ASSESSMENT
Patients are gradually given enteral nutrition on the first day
following surgery. The nasogastric tube is removed on the
fifth postoperative day and oral feeding is gradually insti-
tuted. Patients are discharged when they are able to toler-
ate oral feeding with adequate caloric intake. The feeding
jejunostomy is removed at the first clinic visit.

Data regarding major postoperative complications were
collected. The major surgical complications included anasto-
motic leak, chylothorax, empyema and any other complica-
tion requiring reoperation. Major non-surgical complications
included respiratory failure, myocardial infarction, and pul-
monary emboli.

Leakage was either diagnosed radiologically by an upper
gastrointestinal series or clinically by appearance of turbid
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fluid in the cervical drain with high amylase levels. We per-
formed routine upper gastrointestinal series on the 5th or 6th
postoperative day in all patients for occult anastomotic leak
until 2008. This routine was abandoned by our team due to
poor diagnostic value [7].

Upper gastrointestinal series is performed in patients in
whom delayed gastric emptying is suspected either due to
a large amount of non-bilious content via the nasogastric
tube or to recurrent vomiting. When gastric outlet obstruc-
tion is diagnosed an upper endoscopy is performed with
four-quadrant botulinum toxin injection to the pylorus. In
the event of delayed gastric emptying, the patient is started
on pro-kinetics (erythromycin base). Perioperative mortal-
ity was defined as either 30 day mortality or in-hospital
mortality.

Patients with microscopic surgical margin involvement
(R1) underwent postoperative chemoradiotherapy. The total
dose of radiation was 6000 cGy, 30 fractions of 200 cGy each,
5 days a week for 6 weeks (6000 cGy/200 cGy/30/5weeks).
Patients who had undergone RO resection received no adju-
vant therapy.

In addition to the TNM staging we calculated the metastatic
lymph node ratio by dividing the number of metastatic lymph
nodes and the total number of lymph nodes harvested.

A benign anastomotic stricture was defined as a symptom-
atic stenosis in the absence of recurrent tumor that necessi-
tated dilatation [8]. Dilatations were performed using a pneu-
matic balloon dilator that was passed through an endoscope
(Controlled Radial Expansion Dilatation Balloon) (Boston
Scientific Microvasive, Cork, Ireland).

STATISTICAL ANALYSIS

Associations between dichotomies were tested by Fisher’s
exact test. Kaplan-Meier functions were constructed and
differences in survival were tested by log rank test. Logistic
regression was used for the effect of the lymph node ratio
- the ratio of positive lymph nodes to the total number of
nodes removed over survival, as a continuous variable. Chi-
square test was used after subgrouping lymph node ratios.
A Cox regression model including the variables with a sta-
tistically significant univariate association with survival was
constructed in a backwards stepwise likelihood ratio.

RESULTS

Patients’ characteristics are presented in Table 1. The median
follow-up period was 19.5 months. The overall long-term
survival rate was 54%. The perioperative mortality rate was
5% [Table 2]. The mean number of harvested lymph nodes
was 11.7 + 7.7. Sixty-two patients had undergone RO resec-
tion. Five patients had microscopic involvement of the surgical
margins (R1) and 27 patients had microscopic involvement of

the circumferential margins. These patients were assigned to
adjuvant therapy.

The overall major non-surgical and surgical complica-
tions rate was 42% (13% and 34% respectively). Anastomotic
leakage occurred in 15% of the study population. Only one
patient was reoperated due to anastomotic leak because of
mediastinitis and septic shock. He was discharged from the
hospital without sequelae after a complicated postoperative
course, with prolonged mechanical ventilation. All other
patients were managed successfully by local wound care and
supportive treatment.

The gastric outlet obstruction rate was 4%. All patients
were treated with botulinum toxin injection, but one patient
underwent pneumatic pyloric dilation due to failure of this
procedure. The delayed gastric emptying rate was 9% and all
managed successfully with pro-kinetics. No correlation was
found between pyloric drainage procedure and either gastric
outlet obstruction or delayed gastric emptying.

The median hospital stay was 15 days (mean 20 + 14.5
days). Of the 100 patients 41 died during the study period

Table 1. Patient characteristics

N 100
Male/Female ratio 71/29
Age (yrs, mean) 64

Surgical indication

Cancer

Squamous cell carcinoma 26
Adenocarcinoma 69
Caustic injury 3
Achalasia 2

Lymph nodes

No. of harvested lymph nodes+ 1.7+7.7
Pathological stage

0 4
| 21
lla 28
IIb 7
11l 32
Neoadjuvant therapy* 53
Progressive disease 2
Stable disease 26
Partial response 20
Complete response 3
Adjuvant Therapy 5

*Response to neoadjuvant therapy was defined according to standard
RECIST protocol. Data were unavailable for 2 patients
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Table 2. Summary of mortality causes and risk factors

S/P
Age Oncological Neoadjuvant Postoperative
Patient (yrs) Riskfactors stage therapy Postoperative complications Leak Cause of death day of death
| 82 Hypertension, NIDDM Il No Pneumonia Yes$  Lethal arrhythmias 17
1l 85 = lla No Septic shock, pneumonia No Respiratory failure 26
1} 82 Hypertension, asthma Ilb Yes Chylothorax, conservative Tx No M/P massive pulmonary embolism 17
\ 70 Heavy smoker, COPDT, lla Yes Prolonged mechanical ventilation No Sudden cardiac arrest 10
hypertension due to COPD
) 70 Hypertension | No Suspected pancreatico-pleural fistula No Respiratory failure 31

NIDDM = non-insulin-dependent diabetes mellitus, COPD = chronic obstructive pulmonary disease
8The leak was controlled and drained completely through the cervical drain. Sepsis workup did not reveal any signs of mediastinitis

tPatient had a mild obstructive pattern in preoperative lung function tests

(perioperative mortality excluded), 40 of whom were oper-
ated for cancer. The median survival was 14.8 months in this
group. Median follow-up was 25 months among the patients
who survived.

A total of 53 patients had undergone neoadjuvant chemo-
therapy. Data were unavailable for two patients. Twenty-three
patients responded to neoadjuvant therapy versus 28 patients
who did not [Table 1]. Response to neoadjuvant therapy was
associated with better prognosis [Figure 2]. Twenty-three
of the patients who did not respond to neoadjuvant therapy
died during the study period versus 5 of the patients who
responded (P < 0.05).

Mean metastatic lymph node ratio was lower among patients
who responded to neoadjuvant therapy compared to patients
who did not (0.13 £ 0.2 vs. 0.35 + 0.3, P < 0.05).

Recurrent laryngeal nerve paralysis accounted for 12
cases, all of which were unilateral (left). All managed success-

Figure 2. Survival curves of patients who responded to neoadjuvant
therapy compared with patients who did not respond (P = 0.002)
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fully with expectant therapy. Benign anastomotic stricture
rate was 10%; all of these patients were operated for cancer.
Of the patients who suffered from anastomotic leakage 33%
developed anastomotic stricture compared to 6% of patients
without anastomotic leakage (P = 0.01). All were managed
successfully with endoscopic balloon dilation.

DISCUSSION

Esophagectomy is a major procedure that carries a high
morbidity and mortality rate. Institutional outcome of this
procedure has been shown to be volume-dependent [2], with
9.4% difference of adjusted mortality between low volume
centers (two to four esophagectomies per year, 17.8% mortal-
ity) and very high volume centers (> 19 esophagectomies per
year, 8.4% mortality). The perioperative mortality rate in our
institution is consistent with very high volume centers.
Anastomotic failure is considered the most common major
surgical complication after transhiatal esophageal resection,
with leakage rates of up to 25% [9]. In our series the anasto-
motic leakage rate was 15%. No association was found between
leakage rates and anastomotic technique, TNM stage or any
other preoperative risk factor. Several factors may contribute to
the development of anastomotic leak, but technical errors and
gastric tip ischemia are considered to be the most important
[10,11]. Jacobi and team [12] reported progressively diminish-
ing gastric submucosal tissue oxygen tension with each step of
gastric mobilization: ligation of the short gastric and gastroepi-
ploic vessels, ligation of the left gastric artery, and pull-up of the
gastric tube. Several authors have proposed different strategies
in an attempt to minimize the gastric conduit ischemia and
thus reduce the leakage rate and late stricture formation [13],
including selection of patients with preoperative albumin > 32
g/L, minimizing intraoperative blood loss by using an inter-
rupted suture technique, and insertion of feeding jejunostomy
for immediate postoperative enteral nutrition. Preoperative
ischemic gastric conditioning has been described to reduce
anastomotic leakage rates [14]. Others have suggested that
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retaining as much stomach as possible is preferred to creat-
ing a gastric tube [15]. In our opinion, mechanical staplers,
compared to hand-sewn anastomosis, simplify the technical
performance of creating the esophagogastric anastomosis and
may reduce the number of technical errors, although they do
not influence the leakage rate.

Delayed gastric emptying occurred in 13% of this patient
group. Delayed gastric emptying is a fairly common compli-
cation after esophagectomy with gastric conduit (13%-15.3%)
[16,17]. The pylorus drainage procedure does not seem to
reduce the incidence of this complication [16] and is associ-
ated with a small but definable morbidity, such as leakage
and dumping syndrome. Delayed gastric emptying can
usually be managed endoscopically with either balloon dila-
tion or intrapyloric botulinum toxin injection [18]. In rare
cases these measures fail and a pyloroplasty is required. Our
experience shows that the pylorus drainage procedure does
not influence the delayed gastric emptying rate, and with an
effective and safe postoperative endoscopic treatment may
not be warranted. In cases of delayed gastric emptying due
to postoperative gastroparesis, pro-kinetic agents, such as
erythromycin, are an effective treatment [19].

The most important long-term sequel of cervical esophago-
gastric anastomosis is benign anastomotic stricture, whose rate
is much higher than with intrathoracic anastomosis. According
to our data, anastomotic leakage was found to be a risk factor
for late stricture development, as found also by other authors
[20,21]. Briel et al. [22] reported a randomized controlled trial
of 393 patients who underwent esophagectomy. Reconstruction
was done using gastric conduit (n=230) or colon interposition
(n=163). The stomach or colon was anastomosed to the cervi-
cal esophagus using a hand-sewn technique. Three major risk
factors for anastomotic stricture were found: conduit ischemia,
anastomotic leak, and overweight. All patients who developed
anastomotic stricture were treated successfully with endo-
scopic balloon dilations. Some patients underwent repeated
dilations due to persistent stricture. None of these patients had
undergone surgical intervention.

Controversy exists regarding the management of patients
who present with locally advanced disease. Bedenne et al.
[23] reported a randomized controlled trial (FFCD 9201
trial) comparing chemoradiation alone versus chemora-
diation following surgery among 259 patients with locally
advanced esophageal carcinoma (T3N0-N1MO0) who were
eligible for surgery. No oncological benefit from the addi-
tion of surgery following chemoradiation was found in this
patient group. Stahl and co-authors [24] reported on 172
patients with squamous cell carcinoma who were treated
with induction chemotherapy followed by either chemo-
radiation or surgery. All patients, not only the responding
patients, were randomly assigned. Surgery in non-responders
to chemoradiotherapy was associated with long-term survival

in some patients, indicating the potential utility of surgery as
a salvage procedure. Alum and collaborators [25] reported a
randomized controlled trial of preoperative chemotherapy
followed by surgery and surgery alone among 802 patients
with esophageal carcinoma. A 5 year survival benefit was
observed in the neoadjuvant arm (23% vs. 17.1%), regard-
less of histological tumor type. The effect of preoperative
chemotherapy appears to specifically influence the extent of
surgery by reducing tumor volume and increasing potential
for curative (RO) resection. Our data indicate that response
to neoadjuvant therapy is associated with better prognosis.
In our opinion, surgery is still the mainstay of treatment for
esophageal carcinoma. Patients with locally advanced disease
should be assigned to neoadjuvant therapy.

CONCLUSIONS

Esophageal carcinoma is a relatively rare and lethal disease.
Transhiatal esophagectomy offers a relatively safe approach
with adequate oncological results, as long as it is performed
in a high volume center. In our opinion, patients presenting
with locally advanced disease should be assigned to neoad-
juvant therapy.
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Road to retinopathy autoantibodies target TRPM1

Melanoma-associated retinopathy (MAR) is a relatively rare
vision disorder caused by the presence of autoantibodies in
the serum of people with melanoma. A recent study shows
that these autoantibodies target the protein transient receptor
potential cation channel subfamily M member-1 (TRPM1) in
retinal bipolar cells. TRPM1 controls the response of bipolar
cells in the retina to light, and mutations in TRPM1 have
been identified in people with a disorder called congenital
stationary night blindness. Given that melanocytes express
TRPM1 and the main characteristic of MAR is also night
blindness, Anuradha Dhingra et al. hypothesized that
autoantibodies may drive MAR by targeting TRPM1. The
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in retinal bipolar cells

researchers showed that autoantibodies in the serum of
people with MAR bound cell lines expressing TRPM1 but not
control cells, whereas serum from an individual with normal
vision could not bind the TRPM1-expressing cells. The MAR
serum bound bipolar cells in the retinas of wild-type mice
but not mice lacking TRPM1. The authors speculate that
the autoantibodies in the serum from people with MAR are
probably blocking TRPM1 function, but further experiments
are required to determine if and how this may be happening
to induce MAR.

J Neurosci2011; 31: 3962
Eitan Israeli

Streptococcal M1 protein constructs a pathological host fibrinogen network

M1 protein, a major virulence factor of the leading invasive
strain of group A Streptococcus, is sufficient to induce toxic
shock-like vascular leakage and tissue injury. These events
are triggered by the formation of a complex between M1
and fibrinogen that, unlike M1 or fibrinogen alone, leads to
neutrophil activation. Macheboeuf et al. provide a structural
explanation for the pathological properties of the complex
formed between streptococcal M1 and human fibrinogen. A
conformationally dynamic coiled-coil dimer of M1 was found

to organize four fibrinogen molecules into a specific cross-
like pattern. This pattern supported the construction of a
supramolecular network that was required for neutrophil
activation but was distinct from a fibrin clot. Disruption of
this network into other supramolecular assemblies was not
tolerated. These results have bearing on the pathophysiology
of streptococcal toxic shock.

Nature 2011; 472: 64
Eitan Israeli

“A decent provision for the poor is the true test of civilization”

Samuel Johnson (1709-1784), British lexicographer
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quarter of a century has passed since

Galibert and Deramond published
their first description of a new method
for the treatment of painful vertebral
hemangiomata [1], and the dispute over
its indications is livelier than ever. Since
its inception, this technique has gained
extensive popularity worldwide, mainly
for stabilization of the 1.4 million annual
osteoporotic vertebral compression frac-
tures occurring in the growing elderly
population [2]. Other indications include
stabilization of pathological vertebral
fractures secondary to metastatic disease
or multiple myeloma, and augmentation
of pedicle screws in osteoporotic bone.

The surgical technique entails injec-
tion of polymethyl methacrylate into the
fractured vertebra. PMMA is distributed
as a powder that is mixed in the operat-
ing room with a monomer liquid accel-
erator to produce an acrylic bone cement
similar in consistency to toothpaste. Once
injected, the PMMA rapidly hardens
inside the bone, thereby stabilizing the
fragments. There are two ways of deliver-
ing the mixed PMMA into the vertebra.
The first is by direct injection through
a small cannulla, and is termed ‘verte-
broplasty’. The second method involves
inserting a bone expansion device into the

PMMA = polymethyl methacrylate

vertebral body, creating a cavity within,
and then injecting the PMMA into the
void. This method is termed ‘kyphoplasty,
implying an ability to correct the kyphotic
deformity produced by the fracture, in
addition to the stabilization and pain
relief offered by both techniques.

Initially, vertebroplasty was limited to
fractures refractory to 3 months of opti-
mal conservative therapy. These guide-
lines were based on theoretical concerns
over adverse events such as PMMA leak-
age into the spinal canal or emboli to
the lungs. As experience mounted, two
realizations emerged. The first was that
vertebroplasty is a very safe procedure,
and that although leakage and emboli do
occur in up to 23% of patients, only rarely
do they produce any measurable negative
effect [3]. The second realization, based
entirely on low level clinical evidence, is
that vertebroplasty is much more effec-
tive in the earlier post-fracture period,
and that as time from fracture increases,
both conservative and surgical patients do
similarly well [4].

Two clinical trials, published in the
New England Journal of Medicine in
August 2009, rocked the spine surgery
community [5,6]. In these randomized,
double-blinded, placebo-controlled
multicenter trials, the authors compared
percutaneous vertebroplasty with a sham
procedure and found that the primary
outcome measure - pain relief at 1 and 3
months — was the same for both groups.

As these results were in complete dis-
agreement with all previously published
data, but of far superior methodological
quality, a hot debate ensued between
opponents and proponents. Since verte-
broplasty is mostly effective in the acute

stage, the main critique points against
this new insight were related to the inclu-
sion criteria and clinical endpoint, which
allowed patients with older fractures to
be included, and measured pain relief too
late for comparison.

In September 2010, the VERTOS 1I
study was published in the Lancet [7]. In
this prospective randomized controlled
study, vertebroplasty for acute fractures
(less than 6 weeks) was found to be sig-
nificantly superior to conservative treat-
ment regarding pain reduction after 1
month and 1 year. This study fuelled the
debate once more, but since it did not
include a placebo arm (sham surgery), it
was convincing mainly for the convinced.
Currently, VERTOS 1V is recruiting [8].
In this study 180 patients with acute ver-
tebral compression fractures will be pro-
spectively randomized to receive either
percutaneous vertebroplasty or a sham
intervention, in the hope of settling the
ongoing debate.

In their study published in this edi-
tion of IMA]J, Drs. Floman and Shabat
[9] compare two Israeli developed syst-
ems - one for vertebroplasties and the
other for kyphoplasties. They found
little difference in the final outcome
measures. While The Sky kyphoplasty
system did correct the deformity better,
both systems significantly and equally
alleviated pain in acute fractures. They
found the complication rate to be very
low, in accordance with current knowl-
edge [10]. It is assumed, although not
proven clinically, that kyphoplasty will
reduce the leakage and embolism rate
since injecting the cement into a void
requires lower cementation pressures.
Although quite logical, this assumption
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Sickle cells protect from malaria

The genetic mutation that causes sickle cell anemia is a
double-edged sword. Individuals who carry one copy of the
mutant hemoglobin allele do not develop sickle cell disease
but can show greater resistance to malaria. This may be
because despite not developing full-blown disease, their
blood still carries some consequences of the mutated allele.
Ferreira and partners analyzed the chain of events that
connect the pathology of one copy of mutant hemoglobin
with defense against malaria. Mice that express a sickle
variant of the human hemoglobin gene were less likely to
develop cerebral malaria than normal mice, despite similar
parasite loads. The protective effect was attributed to

heme oxygenase-1 (HO-1), which metabolizes free heme,
generating carbon monoxide as one of the derivatives. In
mice with the sickle cell allele, there was a greater tendency
for release of free heme, leading to increased induction of
HO-1 to remove the heme, which generated more carbon
monoxide, which in turn bound to and stabilized hemoglobin,
with the overall effect being reduced immune pathology and
oxidative stress. Unlike many defense strategies that reduce
pathogen burden, this strategy allows the host to be more
tolerant of the infection.
Cell 2011; 145: 398
Eitan Israeli

Relationship between clinical signs and transmission of an infectious

disease and the implications for control

Control of many infectious diseases relies on the detection of
clinical cases and the isolation, removal, or treatment of cases
and their contacts. The success of such “reactive” strategies
is influenced by the fraction of transmission occurring before
signs appear. Charleston et al. performed experimental
studies of foot-and-mouth disease transmission in cattle and
estimated this fraction at less than half the value expected from
detecting virus in body fluids, the standard proxy measure of

infectiousness. This is because the infectious period is shorter
(mean 1.7 days) than currently realized, and animals are not
infectious until, on average, 0.5 days after clinical signs appear.
These results imply that controversial preemptive control
measures may be unnecessary; instead, efforts should be
directed at early detection of infection and rapid intervention.
Science 2011; 332: 725
Eitan Israeli
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hrombotic thrombocytopenic purpura
Tis a rare systemic disease in which
microvascular aggregation of platelets
causes ischemia of various organs, mainly
the brain and kidneys. It is manifested by
thrombocytopenia, microangiopathic
hemolytic anemia, fever, and neurological
and renal abnormalities. TTP was initially
described by Moschcowitz in 1924 [1];
however, it was not until the early 1980s
that its association with large multimers
of von Willebrand factor accumulating
in the plasma of patients was proposed
[2]. Normally these large vYWF multimers
are cleaved by the ADAMTS13 metallo-
protease, which is markedly diminished
or absent in patients with TTP. TTP may
be regarded as an acquired disease or as a
familial or hereditary form. Patients with
acquired TTP usually have decreased
enzyme activity, which may be lower
than 5%; in up to 90% of them, circulat-
ing inhibitory antibodies to ADAMTS13
can be demonstrated [3,4]. The familial
type of TTP has an early onset of disease
and zero activity of this metalloprotease,
as a result of homozygous mutations in
each of the two 9q34 genes that encode
ADAMTSI13 [5]. Another distinction can
be made between secondary or idiopathic
TTP. Secondary cases are those where
TTP occurred after hematopoietic stem

TTP = thrombotic thrombocytopenic purpura
VWF = von Willebrand factor

cell transplantation or in association with
pregnancy, drug-induced collagen vascu-
lar diseases, human immunodeficiency
virus infection, or malignant hyperten-
sion. However, it seems that the majority
of TTP cases are of the idiopathic type.
The latter may be considered of an “auto-
immune” nature, as anti-ADAM13 anti-
bodies are usually detected and the condi-
tion is characterized by a more refractory
course and is more likely to relapse [6].

The standard of care for TTP relies
on corticosteroids and plasma exchange,
both of which were found to decrease
mortality rates from 90% to 15-10%;
unfortunately, 30-60% of patients relapse
[7]. Currently, only plasma exchange has
been proven through randomized con-
trolled trials to improve survival of TTP
patients [8]. Its dramatic effect on the
long and short-term outcome suggests
that plasma exchange should be initiated
as soon as possible, even if the full criteria
for TTP have not been met, provided that
an alternative diagnosis cannot be made
[9]. The evidence regarding corticosteroid
therapy relies only on case series, which
demonstrated inconsistent data of corti-
costeroid efficacy. This may be explained
by the heterogeneity of the TTP patients
evaluated. Cleary, a better controlled
study is needed.

For patients with a refractory course,
several immunosuppressive and immune
modulating agents have been tried;
however, most were not effective [10].
Splenectomy may be helpful, although
it seems only patients with severe
ADAMTS13 deficiency will benefit from
this procedure. Thus, a need for a more
potent reagent to treat those patients has
arisen.

In this month's edition of IMAJ, Stein

and co-authors [11] report on four patients
successfully treated with rituximab for
chronic relapsing TTP despite treatment
with steroids and plasma exchange. Two
patients were checked and found to have
low ADAMTS13 activity and high titers
of anti-ADAMTS13 antibodies. One
patient had persistently low ADAMTS13
activity after treatment despite a clinical
remission, emphasizing the difficulty in
utilizing ADAMTS13 testing as a practi-
cal test.

Rituximab, a chimeric monoclonal
antibody directed against CD20 antigen,
which is present on B lymphocytes, has
been used for hematological (lymphoma)
and other immune mediated (rheumatoid
arthritis) diseases. The rationale for using
rituximab in TTP is its ability to direct
anti-ADAMTS13-producing B cells.
However, several studies show that this
treatment may be effective in TTP patients
with and without ADAMTS13 inhibi-
tory antibodies [12]. Hence, it has been
proposed that in TTP patients without
ADAMTSI3 inhibitory antibodies, B cell
depletion by rituximab may reduce exces-
sive cytokine production, thus lowering
the level of vVWF multimers to a normal
range [12]. For these reasons, rituximab
has been used in addition to corticoster-
oids and plasma exchange since 2002 for
refractory and chronic cases.

Due to the rare nature of this disease,
only case reports and case series refer
to treatment with rituximab, and most
of them describe a positive response.
In 2006 George et al. [13] performed
a systematic review of the use of ritux-
imab for TTP and hemolytic uremic
syndrome. Twelve reports describe the
treatment of 27 patients, with benefit in
25 (93%). The following year, Scully and
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collaborators [14] published the largest
case series to date, including 25 patients
treated with rituximab for relapsing or
refractory TTP. Only patients with acute
idiopathic TTP, demonstrating antibod-
ies to ADAMTS13, were included. All 25
patients achieved complete clinical and
laboratory remission during a median
of 11 days after beginning rituximab.
In all but one patient there was no evi-
dence of the inhibitory antibodies after
treatment. A more recent review of the
literature was conducted by Caramaza et
al. [11] and included 118 patients with
TTP-HUS from 2002 to 2009. Clinical
remission was documented in up to
85% of patients treated with rituximab,
of whom 64% were reported to have a
refractory disease and 36% suffered from
relapses. In addition, it was noted that
in some patients complete remission
was achieved after two to three weekly
infusions of rituximab 375 mg/m2, while
in others it was achieved only after eight
cycles. Treatment was generally safe and
only one patient had a severe reaction
manifested by severe adult respiratory
distress syndrome, 6 hours post-ritux-
imab infusion.

Following the data on rituximab's
efficacy for refractory diseases, in 2009
a multi-institutional randomized phase
III clinical trial, including 17 institu-
tions across the United States (The STAR
Study), was initiated. The study organizers
intended to recruit 220 patients with idio-
pathic TTP and evaluate the combination
of plasma exchange plus corticosteroids
with or without early treatment of ritux-
imab. Unfortunately this trial, sponsored
by the National Heart Lung Institute and
in collaboration with Genentech, has
been terminated due to a low enrollment
rate. Thus, the beneficial effect of early
treatment with rituximab remains to be
proven.

Are there any new promising treat-
ments for severe refractory TTP and
other thrombotic microangiopathies?

HUS = hemolytic uremic syndrome

Several agents designed to inhibit vWF
have already reached phase II trials and
suggest promising preclinical results. One
is ARC1779, a synthetically manufactured
nucleic acid macromolecule that binds to
the Al domain of the vVWF and inhibits
its binding to glycoprotein Ib on platelets
[15,16]. ARC1779, which blocks vWE-
mediated platelet function, thus inhibit-
ing pathological thrombosis, was found
effective in vivo and ex vivo (from plasma
samples from TTP patients). In a recent
phase Ila trial, ARC1779 was added to
plasma exchange therapy in seven TTP
patients and was found to be safe and
tolerable [16]. However, its efficacy has
not yet been determined.

In conclusion, as shown by Stein et
al., rituximab is probably the best option
today for severe or relapsing TTP, espe-
cially for those with an idiopathic type
accompanied by anti-ADAMTS13 anti-
bodies. Regarding treatment of early TTP,
since data are still lacking the aforemen-
tioned treatment may be considered for
patients presenting with a severe clinical
condition or for those who suffer from
intolerable side effects to plasma exchange
(infection, catheter thrombosis, transfu-
sion reaction, etc.). Other unresolved
issues regarding the use of rituximab
for TTP include the target population,
duration of treatment, and usefulness
of concomitant plasma exchange. In the
future, perhaps randomized controlled
studies will address these questions, while
newer drugs such as vVWF inhibitors may
be proven effective as well.
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circulatory response to high and low
altitude
IMAJ 2011; 13: 438439

n the study by Gabizon et al. in the
I current issue of IMAJ [1], the safety
and possible benefits of descent and stay
at a Dead Sea resort were investigated in
patients with chronic stable heart failure.

A total of 19 HF patients, New York
Heart Association class 2-3, were fol-
lowed at the resort by means of implant-
able cardioverter defibrillator-cardiac
resychronization therapy investigations,
basic hemodynamic measurements, echo-
cardiographic tests, the Minnesota Living
with Heart Failure questionnaire and the
6-minute walk test. The main conclu-
sions of the study were that during their
sojourn in the low altitude environment
of the Dead Sea, no significant arrhyth-
mia occurred and the patients' quality
of life and functional status significantly
improved.

Absence of significant arrhythmias
during the stay at the Dead Sea is diffi-
cult to interpret in view of the very short
period studied. A leisure-like atmosphere
may contribute to enhanced parasympa-
thetic tone and withdrawal of sympathetic
activity, both contributing to a reduction
in arrhythmia burden, although the de-
crease in heart rate variability noted by
the authors may suggest a different inter-
action between these two limbs of the
autonomic nervous system [2].

Despite the small number of patients
in the study, the short stay at the resort

HF = heart failure

(several days) and inconsistency in B-
type natriuretic peptide serum levels,
this report further explores the possible
benefits of the Dead Sea environment for
cardiopulmonary patients. Abinader et
al. [3,4] demonstrated increased maxi-
mal oxygen consumption in HF patients
upon descent to the Dead Sea and in-
creased exercise duration combined with
decreased wall motion score index in
patients with coronary artery disease.
Improved exercise performance at the
Dead Sea was also observed in patients
with end-stage lung disease, including
those with chronic obstructive pulmo-
nary disease [5,6].

Circulatory response to acute expo-
sure to high altitude is well studied
and is characterized by an increase in
blood pressure, heart rate, plasma cat-
echolamines and renin activity. These
changes occur abruptly even at relatively
lower altitudes (< 1800 meters above sea
level) and most commonly are attributed
to the effect of hypobaric hypoxemia
[7,8]. The rationale to deduce that the
"opposite" of high altitude pathophysi-
ological environmental conditions will
cause the contradictory physiological
effects is somewhat tempting. Indeed,
the environmental characteristics of
the Dead Sea, the lowest point on earth,
are unique: high barometric pressure,
partial oxygen saturation and dry air,
all of which are combined with the
resort’s relaxed atmosphere, may work
in concert to improve the cardiopulmo-
nary status of these patients. However,
the exact mechanisms of the repeated
reports on exercise improvement in a
wide range of cardiopulmonary condi-
tions may not be trivial. Of note, the
significant decrease in resting blood
pressure and increased arterial oxygen

saturation observed by some authors
[4,5] was not replicated by all [1]. It
is possible that these changes may be
less evident due to a different cohort of
patients and medical regimens, but they
also infer that other mechanisms may be
involved as well. In a study done not far
from the Dead Sea, in the Jordan Valley,
el-Migdadi and co-researchers [9] dem-
onstrated that exercise in healthy trained
athletes induced a significant increase in
adrenocorticotropic hormone (ACTH)
serum levels that was not observed fol-
lowing comparable exercise at a high
altitude. Similarly, serum levels of lactate
were decreased only at low altitude [9].
Accordingly, possible additional mecha-
nisms such as metabolic and inflamma-
tory adjustments may be involved in the
cardiopulmonary benefits of staying at
a Dead Sea resort, all of which deserve
further future investigation.

Meanwhile, it is fair to say that staying
ata Dead Sea resort is a safe and fun place
for cardiac patients.
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IL28B genetic variations are associated with high sustained virological response (SVR) of
interferon-a plus ribavirin therapy in Taiwanese chronic HCV infection

Chronic hepatitis C virus (HCV) infection patients exhibit
different sustained virological responses (SVRs) following
treatment with pegylated interferon-a (IFNa) and ribavirin.
Genome-wide association studies consistently linked
SVR of IFNa-based therapy to the I1L28B single-nucleotide
polymorphisms (SNPs) on chromosome 19g.13 in various
populations. Chen et al. investigated the association of
IL28B SNPs with SVR in a cohort of Taiwanese chronic
HCV patients. Ten SNPs of IL28B were genotyped in 728
chronic HCV patients and 960 healthy controls. Genotype
distributions, allele frequencies and haplotypes were tested
for SVR and susceptibility in Taiwanese chronic HCV patients.
Non-genotype 1 infection (adjusted P = 3.3 x 10-12, odds

ratio (OR) 0.179; 95% confidence interval (CI) 0.110-0.290)
and low HCV viral load (<400000 IUml-1) (adjusted P= 3.5 x
10-9, OR 0.299; 95% Cl| 0.200-0.446) were two major factors
identified for high SVR. Notably, eight IL28B SNPs including
previously described disease-associated SNPs (Trend test
P = 0.005) were significantly associated with SVR. These
data indicate that IL28B polymorphisms are the essential
contributing factors for high SVR in Taiwanese chronic HCV
patients. Combination of virus genotyping and host genetic
data may be used to select the optimal treatment regimes in
IFN-based therapy.
Genes Immunity 2011; 12: 300
Eitan Israeli

TLR signalling augments macrophage bactericidal activity through mitochondrial ROS

Reactive oxygen species (ROS) are essential components of the
innate immune response against intracellular bacteria and it is
thought that professional phagocytes generate ROS primarily
via the phagosomal NADPH oxidase machinery. However,
recent studies have suggested that mitochondrial ROS (mROS)
also contribute to mouse macrophage bactericidal activity,
although the mechanisms linking innate immune signaling
to mitochondria for mROS generation remain unclear. West
and collaborators demonstrated that engagement of a subset
of Toll-like receptors (TLR1, TLR2 and TLR4) results in the
recruitment of mitochondria to macrophage phagosomes
and augments mROS production. This response involves
translocation of a TLR signaling adaptor, tumor necrosis
factor receptor-associated factor 6 (TRAF6), to mitochondria,
where it engages the protein ECSIT (evolutionarily conserved
signaling intermediate in Toll pathways), which is implicated

in mitochondrial respiratory chain assembly. Interaction
with TRAF6 leads to ECSIT ubiquitination and enrichment
at the mitochondrial periphery, resulting in increased
mitochondrial and cellular ROS generation. ECSIT- and
TRAF6-depleted macrophages have decreased levels of TLR-
induced ROS and are significantly impaired in their ability to
kill intracellular bacteria. Additionally, reducing macrophage
mROS levels by expressing catalase in mitochondria re-
sults in defective bacterial killing, confirming the role of
mROS in bactericidal activity. These results reveal a novel
pathway linking innate immune signaling to mitochondria,
implicate mROS as an important component of antibacterial
responses and further establish mitochondria as hubs for
innate immune signaling.
Nature 2011; 472: 476
Eitan Israeli

“Why is it that one can look at a lion or a planet or an owl or at someone’s finger as
long as one pleases, but looking into the eyes of another person is, if

prolonged past a second, a perilous affair?”

Walker Percy (1916-1990), American author
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alignant melanoma is a malignant

tumor arising from the melano-
somes (pigment-producing cells) of the
deeper layers of the skin or the eye [1].
Primary pulmonary malignant melanoma
is a very rare disease that generally occurs
in the fifth decade of life and has a poor
prognosis [2]. The symptoms and signs
of PPMM are similar to those associated
with bronchogenic carcinoma, and sur-
gical resection with or without adjuvant
chemoradiation remains the mainstay
of therapy and offers patients the best
chance of cure [3]. Approximately 30
PPMM cases are described in the litera-
ture, mostly case reports [3]. These cases
suggest that melanoma can arise in the

PPMM = primary pulmonary malignant
melanoma

lung as a primary tumor, probably from
residual melanoblasts. We present the
case of a 68 year old man diagnosed pre-
operatively with PPMM who underwent
curative right upper lobectomy.

PATIENT DESCRIPTION

A 68 year old non-smoking, healthy,
asymptomatic man underwent a chest
X-ray prior to a lens extraction due to
a senile cataract. The X-ray revealed a
space-occupying lesion in his right upper
lobectomy [Figure 1]. The patient had no
respiratory complaints or other physical
symptoms and no personal history of lung
disease. A computerized tomography scan
of his chest showed a mass 5 cm in diam-
eter in the RUL. Fiberoptic bronchoscopy
did not reveal any endobronchial lesions.
Transthoracic needle biopsy showed met-
astatic malignant melanoma. The evalua-
tion also included a fluorodeoxyglucose
positron emission tomography scan that
showed increased fluorodeoxyglucose
uptake only in the RUL mass.

RUL = right upper lobectomy

Further meticulous metastatic workup
of the skin, eyes, anorectal region, and
upper and lower gastrointestinal tract did
not reveal a primary origin for the disease.
In the absence of further metastatic foci,
we decided to resect the RUL. Preoperative
pulmonary function testing revealed a
forced expiratory volume in the first sec-
ond of 2.68 L/min, 123% of the predicted
value. The surgery was performed via a
standard right thoracotomy incision.

On gross examination of the speci-
men, the tumor appeared grayish, and
felt semi-solid and multilobulated with-
out involvement of surgical margins.
Microscopic examination showed sig-
nificant atypia, prominent nucleoli, and
marked mitotic activity [Figures B and
C]. Immunohistochemical reactions sup-
ported the diagnosis with a positive mela-
noma cocktail of S-100 and Alpha-SMA.
Dissected hilar and mediastinal lymph
nodes were free of metastatic disease. The
postoperative period was unremarkable
and the patient was discharged seven days
after surgery.

After a short recovery period, he re-
ceived adjuvant chemotherapy with

[A] Chest radiography of the 68 year old patient with a right upper lobe mass. [B] and [C] Slides showing the histological findings of cells
with primary pulmonary malignant melanoma
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interferon. He was followed up by annual
clinical checkups and CT scan evaluations
and is currently (6 years post-surgery) in
good health without evidence of local
recurrence or metastatic disease.

COMMENT

PPMM is an aggressive, unpredictable
tumor that accounts for less than 1% of
all primary lung cancers [3]. Symptoms
and signs are similar to those of broncho-
genic carcinoma. The tumor is frequently
endobronchial and the patient generally
presents with a cough, post-obstructive
pneumonia, atelectasis, hemoptysis
and lobar collapse. More rarely, as in
the present case, it is discovered in an
asymptomatic healthy patient. Surgical
resection is the treatment of choice as in
cases of non-small cell lung carcinoma,
but the role of postoperative adjuvant

chemotherapy or radiotherapy is not fully
known. Radiotherapy has been tried in
mucosal melanoma of the head and neck
[4] with disappointing results and che-
motherapy has been used for palliation
only [4]. The prognosis of PPMM is poor.
Long-term survival was achieved in two
cases in the past (10 years and 11 years
after lobectomy and pneumonectomy,
respectively) [5]. Our patient underwent
RUL lobectomy, received adjuvant che-
motherapy with interferon, is currently 6
years post-surgery and remains healthy
without local recurrence or metastatic
disease.

In conclusion, PPMM represents a rare
pathological entity. Careful preoperative
investigation and postoperative confirma-
tion of the diagnosis together with clini-
cal findings may establish the diagnosis.
Surgical intervention is appropriate and
remains the cornerstone of treatment.

Toxic selection: bacteria replace phosphate with arsenic
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Arsenic is highly toxic to living organisms because it disrupts
metabolic pathways, but, chemically, arsenate behaves in
a similar way to phosphate, and it is theoretically possible
for organisms to substitute one for the other under certain
conditions. Wolfe-Simon et al. have found a living example of
a bacterium that does not find arsenate poisonous. Isolates
of a halomonad bacterium, originating from the toxic and
briny Mono Lake, California, were selected by successive

laboratory culture in which phosphate was gradually replaced
by arsenate until the bacteria were growing in the absence of
the usual salt. Further analysis indicated that arsenate had
substituted for phosphate in the bacterium's constituent
molecules, even replacing phosphate in its DNA, as well as
in its proteins and metabolites.
Science 2011; 332: 1163
Eitan Israeli

Mitochondrial dysfunction causes a variety of pathologies observed in CAV1-deficient animals

Caveolae are membrane invaginations found at the surface
of mammalian cells that are enriched in cholesterol.
Cholesterol-binding proteins known as caveolins play a
key role in caveolar formation and are also involved in
intracellular cholesterol transport. Mutation or disruption of
caveolin genes has been linked to a variety of pathologies,
including lipodystrophy, cardiovascular disease, diabetes,
and cancer. Bosch et al. examined the cellular pathology
associated with caveolin disruption in embryonic
fibroblast cells from caveolin 1 (CAV1)-deficient mice. The
cells exhibited reduced proliferation and survival when

subjected to glucose restriction — a phenotype associated
with compromised mitochondria. Indeed, mitochondrial
membranes from the CAV1-deficient cells contained
elevated levels of free cholesterol, which was associated
with reduced resistance to antioxidants. The mitochondria
thus accumulated reactive oxygen species, which promoted
cell death. Thus, mitochondrial dysfunction appears to be
the underlying cause of the variety of pathologies observed
in CAV1-deficient animals.
Curr Biol 2011; 21: 681
Eitan Israeli
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ecrotizing soft tissue infections con-
N stitute a spectrum of devastating
entities that despite rapid diagnosis and
aggressive surgical treatment carry high
mortality rates. Pressure sores are fre-
quently encountered in clinical practice
in bedridden patients. Although pressure
sores could be deemed a proper environ-
ment for the development of NSTT, this
association has been rarely reported in
the English medical literature. To increase
awareness of this association we pres-
ent the case of a patient who developed
NSTI as a complication of pressure sores.
We describe the clinical course and the
aggressive surgical treatment with its
devastating consequences, and review the
scarce available literature.

PATIENT DESCRIPTION

A 50 year old woman with a history of
spinal cord injury, paraplegia and diabetes
mellitus type 2 was admitted with fever.
A few months before her admission she
developed ischial pressure sores.

On physical examination she was feb-
rile and hypotensive and three deep pres-
sure sores (stages 3 and 4) were observed
over the ischial areas and sacrum, one
of which had a purulent discharge with-

NSTI = necrotizing soft tissue infections

out surrounding erythema. Thorough
evaluation by a plastic surgeon revealed
chronic clean pressure sores that were
less likely to be the source of the current
infection.

She was admitted to the medical ward
and treatment with ceftriaxone was in-
itiated. Three days after admission,
Escherichia coli was isolated on urine cul-
ture and blood cultures revealed growth
of gram-negative rods and streptococci.
Antibiotic treatment was changed to
include intravenous gentamicin and
ampicillin - against both types of bac-
teria, respectively, and chloramphenicol
for anaerobic coverage. Defervescence
occurred after 48 hours. On surgical
consultation, the pressure sores were
deemed clean, thus additional tests were
ordered to reveal the source of infection.
Abdominal ultrasound, transesophageal
echocardiogram and bone scintigraphy
scan were unrevealing. On the sixth day
of hospitalization a new spike of fever
was noticed and abdominopelvic com-
puted tomography scan revealed edema
and gas over the right ischial and gluteal
areas and around the right hip joint, and
signs suggesting osteomyelitis of the
femoral head and ischium. A few hours
later, erythema and crepitus appeared
around the right ischial sore extending
to the lateral aspect of her thigh.

Surgical exploration revealed an
extensive necrotizing process involving
the rectus femoralis, sartorius, vastus
lateralis, gluteus medius, ileopsoas
muscles and hip joint. An immedi-
ate disarticulation of the right hip was
conducted leaving a large open wound
with clean margins, which was protected

from fecal spoilage by a diverting colos-
tomy. Cultures were not taken during
the operation. She was transferred to an
intensive care unit and required mechan-
ical ventilation support due to acute
respiratory distress syndrome. The bac-
teria in her blood cultures were finally
identified as Streptococcus constellatus,
Streptococcus gordonii and Bacteroides
species, susceptible to the antimicrobial
agents used empirically. Pathological
specimens revealed acute osteomyelitis
of femoral head and neck and soft tissue
necrosis with bacterial seeding.

The patient was discharged home 4
months later with a clean and partially
closed surgical wound, tracheotomy and
colostomy. Two additional hospitaliza-
tions culminated with her death 6 months
later due to septic shock unrelated to the
soft tissue infection.

COMMENT

This case of necrotizing soft tissue
infection demonstrates the severe con-
sequences of pressure sores and the dif-
ficulty in diagnosing and treating these
infections. Necrotizing soft tissue infec-
tions constitute a spectrum of diseases
characterized by rapidly progressive
necrosis of soft tissues. In 1952 the term
“necrotizing fasciitis” was popularized.
Today NSTT is the preferred term since
there is little utility in distinguishing its
subcategories (e.g., Fournier gangrene,
myonecrosis, necrotizing fasciitis), all of
which have common features; namely
extensive necrosis of subcutaneous and
deeper tissues and need of urgent recog-
nition, with a high average mortality rate
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Table 1. Clinical features of patients with necrotizing soft tissue infection complicating pressure sores

Age/ Necrotizing
Reference  Gender  Co-morbidities Decubitus ulcers tissue extension Cultures results Outcome
4 75F Femoral neck fracture, Greater trochanter Fascial planes of the distal Escherichia coli, Alive,
diabetes mellitus type Il, pressure ulcer stage IV thigh Staphylococcus aureus, 21 operations,
rheumatoid arthritis, IHD, CVA and small sacral wounds Streptococcus group D debilitated
4 59F Diabetes mellitus type I, CVA Sacral ulcer covered with Rectum and along the thigh ~ Streptococcus group A Alive, 6 operations,
eschar and draining pus debilitated and non-verbal
5 62M Spinal cord injury Deep chronic sacral Paraspinal muscles, spinal Clostrodium sp., Death
wound cord, retroperitoneal space Enterococcus sp.,
and abdominal wall Prevotella loescheii
Present 50F Spinal cord injury, Sacral and ischial Rectus, gluteus and Strep. constelatus, Discharged after 4 mos
case diabetes mellitus type Il pressure sores iliopsoas muscles, Strep. gordonii, Death after 6 mos

stages Ill-IV and hip joint

Bacteroides sp.

F =female, M = male, IHD = ischemic heart disease, s/p = status post, CVA = cerebrovascular accident

0f 30% [1,2]. The case described here may
be categorized as a synergistic mixed soft
tissue infection, originating from pres-
sure sores, as proven by the tomography
and the surgical exploration. Rapid diag-
nosis and aggressive debridement are the
mainstays of treatment.

In our case the presence of concomi-
tant bacteriuria delayed the diagnosis
of NSTI. Even expert opinion based on
repeated physical examination failed to
detect the underlying infectious process,
highlighting the importance of early
radiological evaluation. Thus a high index
of suspicion is needed to diagnose NSTI,
since there might be relative sparing of
the overlying skin, as demonstrated in
our case where the radiological findings
preceded the clinical ones.

NSTI related to decubitus ulcers is
very rare, and to date the English medi-
cal literature contains only two reports
[3,4], describing three patients [Table].
Interestingly, three of the four patients
(including the present case) were dia-
betic. We therefore speculate that diabetes
played a central role in the development of
NSTI, through multiple possible mecha-
nisms, particularly immunological distur-
bances that involve polymorphonuclear
leukocytes, diabetic neuropathy and
ischemia. These factors may contribute
to the rapid progression of the infection
over hours or days.

The bacteria involved in these cases
are predominantly aerobic gram-posi-

tive cocci, along with Enterobacteriacea
and anaerobes, the same pathogens
colonizing chronic pressure wounds.
In three of the four patients, more than
one pathogen was identified in cultures,
highlighting the importance of broad
antibiotic coverage in these infections,
including antimicrobial agents covering
anaerobic bacteria. No data are available
on the appearance of the pressure sores
in the cited three cases.

Although the mechanism of progres-
sion from chronic colonized wound to
aggressive infection is unknown, it may
be influenced by the efficacy of local
wound care, bacterial inoculum and host
defenses. A preliminary report suggests
that patients with decubitus ulcers have
reduced adhesion molecule expression
and impaired cell-to-cell interaction [5]
which makes them prone to invasive
infections. Measures to prevent decu-
bitus ulcers in chronic immobilized
patients include early mobilization, pres-
sure relief, enteral nutrition and careful
examination for early diagnosis. When
ulcer develops, early local therapy, early
identification of infection and - when
suspected - imaging for early diagnosis
and treatment, is in order. These may
prevent the devastating consequences of
necrotizing invasive tissue infections.

The presence of multiple organisms
in blood cultures could be a clue for
underlying NSTI even before a final iden-
tification of each pathogen. We believe

that NSTI related to pressure sores are
under-diagnosed or under-reported and
that additional reports are needed to
improve the detection and management
of these infections.

In conclusion, necrotizing soft tis-
sue infection related to pressure ulcers
is rarely reported, has a progressive and
unpredictable course requiring aggressive
surgical treatment, and carries devastating
consequences such as severe disfiguring

and death.
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lucose 6-phosphate dehydrogenase

deficiency is an X-linked inherited
disorder that increases the vulnerability
of erythrocytes to oxidative stress. It is the
most common enzyme deficiency world-
wide, and usually affects persons from
African, Asian, Mediterranean or Middle
Eastern descent. Different gene mutations
cause different levels of enzyme deficiency
[1]. Complications include hemolysis and
neonatal jaundice.

We describe a young man with new-
onset diabetes mellitus type II who was
started on metformin. Within a few days
he developed jaundice and was admitted
for investigation.

PATIENT DESCRIPTION

A 29 year old man of North African Jewish
descent was admitted to the Department
of Medicine because of weakness and
jaundice that had begun a week earlier,
becoming progressively more severe until
his admission. Two weeks previously he
had been diagnosed with diabetes and was
put on a low sugar diet together with met-
formin 850 mg 3 times daily. He denied
recent infections, taking other medica-
tions, previous liver disease or blood
transfusion, any surgical or dental treat-
ment; and apart from weakness and the
progressive jaundice he felt quite healthy.
Physical examination was unremarkable
except for icterus in the sclera.

Blood smear showed hemoglobin of
8.7/dl (2.7 x 10° red blood cells/mm3 with
reticulocytosis of 12%), mean corpuscular
volume 93.4 fl, mean corpuscular hemo-
globin 31.9 pg, 9120 leukocytes/mm? and
277,000 thrombocytes/mm?. Haptoglobin
level was 13.2 mg/dl (very low). Coombs’
test was negative. Lactate dehydrogenase
was 524 u/L, iron 106 pg/dl, bilirubin total
3.50 mg/dl (direct 0.90 mg/dl), albumin
4.20 g/d] and globulin 3.10 g/dl, aspartate
aminotransferase 72 u/L and alanine ami-
notransferase 140 u/L (all liver enzymes
returned to normal levels within 3 days).
Alkaline phosphatase was normal, as
were other electrolytes and kidney func-
tion tests. Tests for hepatitis B and C were
negative, and vitamin B12 and folic acid
levels were normal. Thyroid function tests
and coagulation tests (international nor-
malized ratio 1, partial thromboplastin
time 26 seconds) were normal. The blood
differential count showed mild aniso-
cytosis, mild basophilic stippling, and
polychromasia. Lipid profile was normal.
Electrocardiogram, chest X-ray, and chest
and abdominal computed tomography
were all normal.

Metformin was discontinued. The
jaundice gradually disappeared and the
serum bilirubin concentration and all
other elevated liver enzymes decreased
to normal. Hemoglobin level increased
from 8.7 to 9.4 g/dl without the need for
packed red blood cells. Glucose 6-phos-
phate dehydrogenase level was low (below
31U/g Hb, normal > 4.5 IU/g Hb).

COMMENT

We describe a young man who was
recently diagnosed with diabetes mellitus
type I and was treated with metformin; he
subsequently developed severe Coombs'-

negative hemolytic anemia. We believe
that this intravascular hemolysis was
due to a genetic trait, G6PD deficiency
(of which he was unaware), and that the
new medication (metformin) caused an
oxidative stress that led to the hemolytic
anemia. After discontinuation of the drug
the hemolysis abated and his hemoglobin
level stabilized and gradually returned to
normal.

In a G6PD-deficient subject hemolysis
may occur as a result of infection or fol-
lowing ingestion of various drugs; and
among diabetic patients it may be due to
hypoglycemia [2], blood glucose normal-
ization, ketoacidosis in the African but
not the Mediterranean variant of G6PD
deficiency [3], and following administra-
tion of metformin or glybenclamide [4].

The temporal relationship with met-
formin ingestion was quite strong in this
patient, who noted symptoms within a few
days of starting the metformin. In previ-
ous cases the time of onset of symptoms
ranged from 9 to 14 days after starting
metformin, and none resulted in massive
hemolysis or death (all but one patient).

This case highlights the importance of
clinical judgment and the possible asso-
ciation between a new medication and a
new unusual clinical event. It emphasizes
the importance of being open minded
and looking for genetic mutations that
could be part of the unexpected clinical
phenomena that may appear during ado-
lescence and adulthood.
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Identification of the specific health-promoting factors made by probiotics

Despite aggressive marketing campaigns that highlight the
beneficial effects of probiotics (therapeutics consisting of
live microorganisms) on gastrointestinal health, in many
cases the claimed benefits are made on the basis of limited
or controversial clinical data. Moreover, there are far more
hypotheses than experimental data on the molecular
mechanisms by which probiotics alter gut homeostasis.
A better understanding of these mechanisms could shed
light on the disparate clinical data and perhaps even lead to
more effective drugs that can substitute for living microbes.
Studying Lactobacillus rhamnosus GG (LGG), which is used
in yogurt as a nutritional supplement, Yan and team found
that this bacterium secretes a soluble protein, called p40,

Tolerant TB due to efflux pumps

Eradication of human tuberculosis with antitubercular drugs
has been challenged by emerging populations of resistant
bacteria that had been thought to be quiescent. A new study
shows that infection of macrophages by Mycobacterium
species leads to the development of a replicating and
metabolically active population of intracellular bacteria that
are multidrug -olerant and can spread to other granuloma
lesions. Using a zebrafish larval model infected with
Mycobacterium marinum and cultured human macrophages
infected with Mycobacterium tuberculosis, Adams and
group show that dividing bacteria tolerant to multiple
drugs arise within individual macrophages as well as within
macrophages in granulomas. Bacterial efflux pumps induced

which prevents death of intestinal epithelial cells through
activation of the epidermal growth factor receptor signaling
pathway. In three mouse models of intestinal inflammation,
administration of recombinant p40 (encased within special
hydrogel beads to minimize its degradation) reduced
disease symptoms in both a therapeutic and preventive
setting. Whether p40 alone will show similar activity in
humans without adverse side effects remains to be seen,
but these results support the idea that the identification of
the specific health-promoting factors made by probiotics is
an avenue worth exploring.
J Clin Invest 2011; 121: 10.1172/)C144031
Eitan Israeli

by macrophages boosted bacterial growth and drug tolerance
at early stages of tuberculosis infection, which persisted even
after dissemination of the bacteria in the granuloma. Mutating
the bacterial efflux pumps or treating the bacteria with
pharmacological pump inhibitors reduced this macrophage-
dependent drug tolerance and attenuated bacterial growth.
These results argue in favor of using inhibitors of bacterial
tolerance such as efflux pump inhibitors along with
antimicrobial agents to halt Mycobacterium growth and
eliminate residual resistant bacteria to shorten treatment
times and avoid relapses in people with tuberculosis.
Cell 2011; 145: 39
Eitan Israeli

“At least one way of measuring the freedom of any society is the amount of comedy that is
permitted, and clearly a healthy society permits more satirical comment than a
repressive, so that if comedy is to function in some way as a safety release then

it must obviously deal with these taboo areas. This is part of the responsibility

we accord our licensed jesters, that nothing be excused the searching light of

comedy. If anything can survive the probe of humor it is clearly of value,

and conversely all groups who claim immunity from laughter are

claiming special privileges which should not be granted”

Eric Idle (b. 1943), English comedian, actor, author, singer, writer, and comedic composer who wrote and performed

as a member of the popular British comedy group Monty Python

ST. Can African-variant G-6-PD deficiency trigger
hemolysis in DKA? Am ] Hematol 2005; 78 (1): 83-4.
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emolytic uremic syndrome is a major
H cause of acute renal failure in child-
hood. The main clinical manifestations
of HUS are microangiopathic hemolytic
anemia, thrombocytopenia and acute
renal failure. The kidneys and the gastro-
intestinal tract are the most commonly
affected organs in HUS, but there may be
central nervous system, pancreatic and
myocardial involvement as well. Given
the potential for mortality and morbid-
ity among the patients who have cardiac
involvement, early intervention and sup-
portive treatment are crucial.

PATIENT DESCRIPTION

A 34 month old girl was referred to our
pediatric intensive care unit due to dis-
turbed consciousness, anemia, thrombo-
cytopenia and renal failure following 3
days hospitalization for bloody diarrhea.
She was afebrile and had been treated with
ceftriaxone. Her heart rate was 125 beats/
minute and her blood pressure 140/90
mmHg. Laboratory studies revealed a
white blood cell count of 20,500 mm3 with
a left shift, hemoglobin 7.8 g/dl, platelets

HUS = hemolytic uremic syndrome

60,000 mm3, blood urea nitrogen 119 mg/
dl, creatinine 3.5 mg/dl and electrolytes
within normal limits. Liver enzymes were
elevated (aspartate aminotransferase 201
u/L, alanine aminotransferase 139 u/L)
with normal gamma glutamyltransferase
and low albumin (2.9 g/dl). A peripheral
blood smear revealed signs of intravascu-
lar hemolysis.

HUS was diagnosed on the basis of
microangiopathic hemolytic anemia,
thrombocytopenia and oliguric renal
failure. Peritoneal dialysis was performed.
Stool cultures for Escherichia coli, Shigella,
Salmonella and Campylobacter were
negative.

On hospital day 5, a new systolic mur-
mur, 2/6, best heard over the left sternal
border, was detected on physical examina-
tion. Patient's blood pressure was 120/90
and she was 2.5 kg above her basal body
weight. Laboratory studies revealed
urea levels of 136 mg/dl, creatinine 3.72
mg/dl, hemoglobin 9.78 g/dl, sodium
134 mEq/L and potassium 4.5 mEq/L.
Creatine phosphokinase levels were 810
IU/L with 6.7% CPK -MB (total CPK-MB
54 IU/L). Troponin I level was 3.415 pg/L
(normal < 0.07 ug/L). Electrocardiogram
demonstrated low voltage QRS waves.
Echocardiography revealed depressed
function of the left ventricle with a left
ventricular shortening fraction of 13%,
and mild mitral and tricuspid regurgita-
tion without dilatation of the left ventricle.
No pericardial effusion was found. Despite
such relatively extensive evidence of car-
diac insufficiency on echocardiography,
the child was respiratorily and hemo-

CPK = creatine phosphokinase

dynamically stable and did not require
either inotropic support or mechanical
ventilation. Treatment consisting of sup-
portive care, including blood transfusions,
peritoneal dialysis and three courses of
plasma pheresis led to gradual clinical
and laboratory improvement. A second
echocardiography was performed on
hospital day 15 and showed normal left
ventricular shortening fraction with no
evidence of mitral or tricuspid regurgita-
tion. Peritoneal dialysis was continued for
a total of 30 days when renal function had
recovered and there was adequate urine
output. The patient was discharged home
in satisfactory condition on hospital day
37. As of this publication, 3 years after
admission to our institute, her plasma crea-
tinine level is 0.55, her creatinine clear-
ance 100 ml/min/1.73 m2, and she has no
hypertension.

COMMENT

Secondary cardiac involvement in HUS
may be due to various aspects of the
disease itself as well as to its treatment,
such as volume overload in an anuric
patient, electrolyte disturbances (mainly
hyperkalemia) and persistent severe
hypertension. Primary cardiac involve-
ment has been reported before [1] and
included thrombotic microangiopathy
of the coronary vasculature resulting in
myocardial ischemia, myocardial infarc-
tion, or depressed myocardial function,
myocarditis, congestive heart failure with
dilated cardiomyopathy, and pericardial
effusion with tamponade. In our case, the
clinical picture and imaging studies led to
the diagnosis of myocarditis.



IMA] @ VOL 13 @ JULY 2011

CASE COMMUNICATIONS

The incidence of primary cardiac
involvement in HUS is unknown. Siegler
[2] described a series of 230 patients
with HUS among whom there was only
one case of clinically apparent primary
myocardial involvement. Nevertheless,
reports of studies in which myocardial
involvement in cases of HUS was tested
by various diagnostic tools, such as
echocardiography, showed a higher inci-
dence than is clinically apparent. Poulton
et al. [3] performed echocardiograms on
12 children who had HUS and no car-
diac clinical signs: one of these children
had evidence of transient dilatation and
reduced contractility.

Clinical manifestations of myocardial
involvement in HUS are diverse, but
there are several that are common. Most
patients develop myocardial involvement
within 1-3 weeks of their initial presen-
tation although late presentations have
been reported as well [3]. The clinical
picture may include signs and symptoms
of myocardial dysfunction such as poor
peripheral perfusion and pulmonary
edema, yet, as in the case described here,
there may be no clinical evidence of
myocardial infarct. ECGs usually show
non-specific ST-T wave changes with low
voltage QRS waves. The echocardiogram

may reveal a global cardiac dysfunction
with sharp decrease in ejection fraction,
and dilated cardiomyopathy has been
reported in rare cases [3].

Askiti and co-authors [4] suggested
the use of troponin I to detect cardiac
involvement in severely ill HUS patients
[4]. They followed troponin levels in a 22
month old girl who presented with typi-
cal HUS that induced severe myocardial
dysfunction. cTnl levels were compatible
with those associated with acute myocar-
dial injury. There was significant elevation
in ¢Tnl 8 hours before the onset of acute
myocardial failure and a peak elevation 24
hours later. It is important to emphasize
that troponin I level is a marker for car-
diac ischemia although it is measured in
the presence of renal dysfunction.

In light of the risk of dire conse-
quences, it might be prudent to routinely
evaluate myocardial function in all
patients who are diagnosed as having
HUS. Having prior knowledge of con-
comitant cardiopathy and prompt pro-
vision of proper hemodynamic support
during the acute phase of cardiac failure
may save life. In many cases, mechanical
ventilation and the use of inotropic agents

cTn1 = cardiac troponin 1

Tumor evolution inferred by single-cell sequencing

on top of the standard treatment for HUS
is enough to support the patient until car-
diac function is restored. In severe cases,
extracorporeal support has been used [5].
As in our case, cardiac injury is usually
reversible, although there may be long-
term cardiac damage.

Corresponding author:

Dr. G. Paret

Dept. of Pediatric Critical Care Medicine, Safra
Children's Hospital, Sheba Medical Center, Tel
Hashomer, 52621, Israel

Phone: (972-3) 530-2895

Fax: (972-3) 530-2562

email: gparet@post.tau.ac.il

References

1. Tobias JD. Hemolytic-uremic syndrome and
myocardial dysfunction in a 9-month-old boy.
Paediatr Anaesth 2007; 17: 584-7.

2. Siegler R. Cardiovascular involvement in the
hemolytic uremic syndrome. In: Kaplan BS,
Trompeter RS, Moake JL, eds. Hemolytic Uremic
Syndrome and Thrombotic Thrombocytopenic
Purpura. New York: Dekker, 1992: 143-9.

3. Poulton J, Taylor CM, De Giovanni JV. Dilated
cardiomyopathy associated with haemolytic
uraemic syndrome. Br Heart ] 1987; 57: 181-3.

4. Askiti V, Hendrickson K, Fish AJ, Braunlin E,
Sinaiko AR. Troponin I levels in a hemolytic
uremic syndrome patient with severe cardiac
failure. Pediatr Nephrol 2004; 19: 345-8.

5. 'Thomas NJ, Messina JJ, DeBruin W], Carcillo JA.
Cardiac failure in hemolytic uremic syndrome
and rescue with extracorporeal life support.
Pediatr Cardiol 2005; 26: 104-6.

Genomic analysis provides insights into the role of copy
number variation in disease, but most methods are
not designed to resolve mixed populations of cells. In
tumors, where genetic heterogeneity is common, very
important information may be lost that would be useful
for reconstructing evolutionary history. Navin et al. show
that with flow-sorted nuclei, whole genome amplification
and next generation sequencing, they can accurately
quantify genomic copy number within an individual
nucleus. The authors applied single-nucleus sequencing
to investigate tumor population structure and evolution in
two human breast cancer cases. Analysis of 100 single cells
from a polygenomic tumor revealed three distinct clonal

“Co-existence/or no existence”

subpopulations that probably represent sequential clonal
expansions. Additional analysis of 100 single cells from
a monogenomic primary tumor and its liver metastasis
indicated that a single clonal expansion formed the primary
tumor and seeded the metastasis. In both primary tumors,
we also identified an unexpectedly abundant subpopulation
of genetically diverse ‘pseudodiploid’ cells that do not
travel to the metastatic site. In contrast to gradual models
of tumor progression, their data indicate that tumors grow
by punctuated clonal expansions with few persistent
intermediates.
Nature 2011; 472: 90
Eitan Israeli

Piet Hein (1905-1996), Danish scientist, mathematician, inventor, designer, author, and poet
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iver abnormalities are not infrequent
Lin thyrotoxicosis. Severe hepatitis
in this clinical setting is quite rare [1].
Jaundice is hardly seen in overt hyperthy-
roidism and is usually attributed to con-
gestive heart failure. We describe a young
patient who presented with jaundice and
fatigue. Following investigation she was
diagnosed with severe hyperthyroidism
compatible with Graves® disease. After
excluding other etiologies for her liver
injury, she was treated with antithyroid
medications. In this report, we discuss
the association between hyperthyroidism
and hepatitis and suggest that the term
“thyrotoxic hepatitis” be resumed for such
rare cases.

PATIENT DESCRIPTION

A 34 year old woman was admitted to the
internal medicine ward due to fatigue and
new-onset jaundice. There was no history
of chronic disease, smoking, pharmaceu-
tical or herbal medications, infections,
alcohol abuse, blood transfusion or for-
eign travel. She had given birth 10 months
previously; the delivery was normal and
the child is healthy.

On initial physical examination there
was significant jaundice. There was no
tachycardia, and blood pressure and
body temperature were normal. There
was no exophthalmos or lid lag. The
thyroid gland was diffusely enlarged

with audible bruit above it. There were
no findings of heart failure, chronic liver
disease, lymphadenopathy or hepatosple-
nomegaly.

Laboratory workup showed hyper-
thyroidism and abnormal liver function
tests: Free thyroxine was > 6 ng/dl (normal
0.8-2.0), total triiodothyronine 541 ng/dl
(normal 80-180), thyroid-stimulating hor-
mone 0.01 mU/L (normal 0.23-4.0). Total
bilirubin 12.9 mg/dl (normal 0.2-1.5),
direct bilirubin 10 mg/dl (normal 0.0-0.5),
alkaline phosphatase 196 IU/L (normal
30-120), alanine aminotransferase 1374
IU/L (normal 0-40), aspartate amin-
otransferase 1355 IU/L (normal 7-37),
gamma glutamyltransferase 150 IU/L
(normal 7-49), lactate dehydrogenase 596
IU/L (normal 230-460), calcium 9.6 mg/
dl (normal 8.5-10.5), albumin/globulin
4.1/2.4 g/dl respectively, hemoglobin 14.1
g/dl, prothrombin time 14.7 seconds,
PT-international normalized ratio 1.40.

Hepatic investigation included viral,
immune and metabolic tests as follows:
Peripheral blood was negative for hepati-
tis B surface antigen, antibody to HBsAg,
immunoglobulin M antibody to hepati-
tis B core, IgM antibody to hepatitis A
virus, hepatitis C virus, cytomegalovirus,
Epstein-Barr virus, autoantibodies (anti-
nuclear antibodies, antimitochondrial
antibodies, antismooth muscle antibod-
ies and antineutrophil cytoplasmic anti-
bodies) and thyroglobulin antibodies.
Serology for liver-kidney-microsomal
antiodies and antiparietal cell antibodies
was positive at a titer of 1/80 and 1/320
respectively. Total IgG was 1600 mg/dl
(normal 700-1600), alpha-fetoprotein
15.3 ng/ml (normal 0-10) and ceruloplas-
min 29 mg/dl (normal 20-60).

PT = prothrombin time

Thyroid scintigraphy demonstrated a
high level of diffuse technetium uptake
consistent with a diffuse hyperplastic
thyroid gland compatible with the diag-
nosis of Graves” disease. Abdominal
ultrasonography and Doppler study of
the portal and hepatic veins showed
normal flow. The differential diagnosis
of the liver abnormality was “thyrotoxic
hepatitis” versus a distinct liver disease
associated with Graves’ disease such as
autoimmune hepatitis.

Histopathological findings at liver
biopsy showed extensive centrilobular
necrosis and heavy portal and lobular
inflammation with a predominance of
lymphocytes. Plasma cells were absent.
The findings were not suggestive of auto-
immune hepatitis [Figures A &B].

In view of the severe thyrotoxicosis
and secondary hepatitis as presented
above, treatment with propylthiouracil
at a total dose of 300 mg/day was initi-
ated. Prednisone 40 mg/day was added as
additional therapy to prevent conversion
of T4 to T3.

One week after starting treatment we
observed a dramatic decline in total T3 to
normal values, bilirubin dropped to 8.7
mg/dl and liver enzymes dropped to half
of maximal values (ALT 777 IU/L, AST
369 IU/L). Four months later complete
normalization of thyroid hormones, bili-
rubin and liver enzymes was documented.
Prednisone dose was tapered down until it
was completely withdrawn over a period
of 4 months. Propylthiouracil was tapered
down and maintained for another year.
One year after the cessation of predni-
sone the liver enzymes were persistently
normal.

T4 =thyroxine

T3 = triiodothyronine

ALT = alanine aminotransferase
AST = aspartate aminotransferase
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[A] Periodic acid Schiff stain shows extensive centrilobular necrosis
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[B] Hematoxylin &eosin stain shows impressive portal and lobular

inflammation with lymphocytes predominance

COMMENT

We present an unusual case of postpar-
tum Graves’ disease manifested by severe
hepatitis. Jaundice was the presenting
symptom of this patient’s thyrotoxicosis.

Graves’ disease accounts for 60-80% of
thyrotoxicosis cases. The prevalence varies
among populations, depending mainly on
iodine intake. There is a threefold increase
in the occurrence of Graves’ disease dur-
ing the postpartum period. Associated
abnormalities that may cause diagnostic
confusion in thyrotoxicosis include eleva-
tion of bilirubin and liver enzymes.

The liver is the primary organ of thy-
roid hormone metabolism. Up to 85%
of extrathyroidal deiodination of T4 to
T3 and reverse T3 occurs in the liver.
Moreover, plasma-binding proteins of
thyroid hormone are produced by the
liver. On the other hand, thyroid hor-
mones have a major role in normal hepatic
function and bilirubin metabolism. Mild
liver abnormalities such as hypoalbu-
minemia and increased serum level of
AST, ALT and ALP may be seen in 45%
to 90% of patients with hyperthyroidism
[1]. Clinically, patients present with self-
limited hepatitis, with mild elevations in
serum bilirubin in up to 5% of patients

ALP = alkaline phosphatase

with thyrotoxicosis [1]. Jaundice in thyro-
toxic patients may be due to heart failure.
Massive hepatomegaly and fulminant
hepatic failure have been rarely described
[2]. Cholestatic hepatitis without heart
failure is rare [3].

There are a few case reports of thyro-
toxicosis associated with cholestatic hepa-
titis with marked hyperbilirubinemia.
In one case the patient presented with
cholestasis secondary to autoimmune
hyperthyroidism. His jaundice was aggra-
vated by antithyroid medications and
improved later when radioactive iodine
(I131) treatment resulted in euthyroid-
ism [4]. Another case showed cholestatic
hepatitis caused by subclinical hyperthy-
roidism and was treated successfully by
rifampicin [4]

Among the possible mechanisms that
may be involved in liver abnormali-
ties associated with thyrotoxicosis are
venous congestion due to high output
heart failure and/or relative hypoxia.
Thyrotoxicosis may increase oxygen
demand and utilization which cannot
be totally compensated by hepatic blood
flow. The pericentral areas of hepatic
acini constitute the most susceptible
zone to ischemia. The hyperbilirubine-
mia is not well understood and there are
no available data supporting the direct
toxic effects of thyroid hormones on the

liver. Conditions often associated with
hyperthyroidism, such as congestive
heart failure, infection and malnutrition,
may play a role as well.

Liver biopsy findings in patients with
mild hyperthyroidism-related hepatic
injury are non-specific. Biopsy speci-
mens may reveal lobular inflammation
with some infiltrate consisting of poly-
morphonuclear leukocytes, eosinophils
and lymphocytes. In addition, some
patients may exhibit focal or diffuse
centrilobular necrosis and perivenular
fibrosis [4]. Our patient presented with
severe liver injury manifested by jaun-
dice and marked centrilobular necrosis.
Autoimmune hepatitis, which is the
main differential diagnosis in young
women, was excluded due to the lack
of hyperglobulinemia and the lack of
plasma cells in the inflammatory infil-
trate at liver biopsy. Although anti-LKM
(liver-kidney-microsomal) antibod-
ies were positive at a titer of 1:80, the
diagnosis of autoimmune hepatitis was
excluded based on the Revised Original
Scoring System of the International
Autoimmune Hepatitis Group [5]. The
persistence of normal liver enzymes
for a long period after a short course of
prednisone therapy also argues against
autoimmune hepatitis. The reversibility
of hepatic injury by antithyroid treat-
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ment supports our suspicion that the
mechanism of liver injury involves rela-
tive hepatocellular ischemia.

Although antithyroid medication-
related adverse reactions are frequently
benign and transient in nearly all
patients, propylthiouracil or methima-
zole-related hepatocellular cholestatic
hepatitis may cause some concern
among clinicians. Regarding this trou-
blesome issue, we do think that after
exclusion of other hepatitis etiologies,
propylthiouracil or metimazole is the
correct decision for such patients. The
addition of corticosteroids that prevent
T4 to T3 conversion remains an option
in severe cases.

CONCLUSION

Severe hepatitis may rarely occur as a
presentation of thyrotoxicosis and there-
fore warrants the term “thyrotoxic hep-
atitis.” Thyroid function tests should
be part of the investigation of obscure
hepatitis. Although the mechanism is
not completely understood, antithyroid
drugs with or without corticosteroids are
crucial in this life-threatening hepatitis.
Further studies are needed to explore
mechanisms and alternative treatments.
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Defects in insulin signaling are among the most common
and earliest defects that predispose an individual to the
development of type 2 diabetes. MicroRNAs have been
identified as a new class of regulatory molecules that
influence many biological functions, including metabolism.
However, the direct regulation of insulin sensitivity by
microRNAs in vivo has not been demonstrated. Trajkovsk and
co-authors show that the expression of microRNAs 103 and
107 (miR-103/107) is upregulated in obese mice. Silencing
of miR-103/107 leads to improved glucose homeostasis
and insulin sensitivity. In contrast, gain of miR-103/107
function in either liver or fat is sufficient to induce impaired

Non-alcoholic fatty liver disease

The capacity to store excess fat in liver is beneficial to
migrating birds in need of energy, but in humans, fatty liver
is maladaptive and can have serious clinical consequences.
Accompanying the trend toward unhealthy diets, non-
alcoholic fatty liver disease (NAFLD) now affects about
one-third of adults in developed countries and is a growing
health concern. In the most extreme form of NAFLD, the

glucose homeostasis. The authors identified caveolin-1, a
critical regulator of the insulin receptor, as a direct target
gene of miR-103/107. They demonstrated that caveolin-1 is
upregulated upon miR-103/107 inactivation in adipocytes
and that this is concomitant with stabilization of the insulin
receptor, enhanced insulin signaling, decreased adipocyte
size and enhanced insulin-stimulated glucose uptake.
These findings demonstrate the central importance of miR-
103/107 to insulin sensitivity and identify a new target for
the treatment of type 2 diabetes and obesity.
Nature 2011; doi:10.1038/nature10112
Eitan Israeli

aberrant accumulation of fat can lead to inflammation, liver

cancer, or organ damage so severe that a liver transplant is

required. Cohen et al. reviewed the current understanding of

how NAFLD arises in humans, focusing on insights that have
emerged from recent genetic and metabolic studies.

Science 2011; 332: 1519

Eitan Israeli

“How far you go in life depends on your being tender with the young, compassionate with the
aged, sympathetic with the striving and tolerant of the weak and strong. Because

someday in life you will have been all of these”

George Washington Carver (1864-1943), American scientist, botanist, educator, and inventor





