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Samuel Bak was born in 1933 in Vilna, Lithuania. When
the Germans occupied the city in 1941, he and his fam-
ily had to move into the Vilna ghetto. From an early age he
exhibited an extraordinary artistic talent and at age nine had
his first exhibition inside the ghetto, even as massive execu-
tions by the Nazis and their Lithuanian collaborators were
taking place. Bak and his mother escaped the destruction of
the Vilna ghetto by taking refuge in a Benedictine convent.
From 1945 to 1948 they lived in Displaced Persons camps
in Germany, where he painted a self-portrait shortly before
repudiating his barmitzvah ceremony. Bak also studied paint-
ing in Munich during this period, and his paintings of the
time evoke some of his dark memories of the Holocaust. In
1948 he and his mother emigrated to Israel, and he took up
his art studies at the Bezalel Academy of Arts and Design in
Jerusalem. Samuel Bak lived and studied in Europe, America
and Israel. He currently lives in the U.S.

Whether landscapes, portraits or still lifes, Bak's work is
complex, reflecting much of the horror of his early years.
Yet the possibility of hope, of repairing a broken world is
conveyed. Chess as a theme of life has always fascinated
Bak. In the DP camps and in Israel, he often played chess
with his stepfather. The chess paintings portray chess pieces
in a sunken, subterranean evocation of the Vilna ghetto.
Samuel Bak has a unique position - he is the sole surrealist
history painter.

The editorial board and staff of IMA)

wish our readers, contributors
and reviewers

a Happy, Healthy
and Fulfilling New Year
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Effect of a Tailor-Made Continuous Medical Education
Program for Primary Care Physicians on Self-Perception
of Physicians' Roles and Quality of Care

Gilad Twig MD PhD, Amnon Lahad MD, llan Kochba MD, Vered Ezra MD, Dror Mandel MD, Avi Shina MD, Yitshak Kreiss MD
and Eyal Zimlichman MD

Medicine Branch, Surgeon's General Headquarters, Medical Corps, Israel Defense Forces, Israel

ABSTRACT:

KEY WORDS:

Background: A survey conducted among Israel Defense Force
primary care physicians in 2001 revealed that they consider
patients' needs more than they do organizational needs and
that the education PCPs currently receive is inadequate. In
2003 the medical corps initiated a multi-format continuous
medical education program aimed at improving skills in
primary care medicine.
Objectives: To measure and analyze the effect of the tailor-
made CME program on PCPs’ self-perception 3 years after its
implementation and correlate it to clinical performance.
Methods: In 2006 a questionnaire was delivered to a
representative sample of PCPs in the IDF. The questionnaire
included items on demographic and professional back-
ground, statements on self-perception issues, and ranking
of roles. We compared the follow-up survey (2006) to the
results of the original study (2001) and correlated the survey
results with clinical performance as measured through
objective indicators.
Results: In the 2006 follow-up survey PCPs scored higher
on questions dealing with their perception of themselves
as case managers (3.8 compared to 4.0 on the 2001 survey
on a5 point scale, P=0.046), perceived quality of care and
education (3.5 vs. 3.8, P=0.06), and on questions dealing
with organizational commitment (3.5 vs. 3.8, P=0.01). PCPs
received higher scores on clinical indicators in the later study
(odds ratio 2.05, P<0.001).
Conclusions: PCPs in the IDF perceived themselves more as
case managers as compared to the 2001 survey. A tailor-made
CME program may have contributed to the improvement in
skills and quality of care.

IMAJ 2010; 12: 521-525
primary care, continuous medical education, self-
perception, quality of care, quality indicators, medical corps

PCP = primary care physician
CME = continuous medical education
IDF = Israel Defense Forces

ealth care systems around the world are challenged with

the demand to provide high quality medicine, while
at the same time constraining rising health care costs. The
primary care physician has a central role in achieving these
goals by coordinating all aspects of patient care while also
managing medical costs [1].

The PCP's self-perception regarding this duality is consid-
ered a cornerstone of gatekeeping. Primary care gatekeeping
is a measure adopted by health care organizations to control
costs and improve the quality of treatment [1]. However,
gatekeeping is not always well received, because patients as
well as PCPs believe its purpose is solely to limit expenditures
of medical treatment rather than maintaining or improv-
ing the quality of care [2]. The Medical Corps of the Israel
Defense Forces is responsible for providing medical services
to members of the IDE. Basically, it functions as a managed
care system that relies heavily on primary care services. A
survey conducted in the IDF in 2001 revealed that 98% of
all PCPs view their role as case managers, but only 40% of
them considered to the same extent the needs of the army,
economic aspects, and their responsibility to the patient [3].
Importantly, the same survey indicated that only a minority
of IDF PCPs felt that the education they received prior to tak-
ing on their primary care positions was adequate to provide
high quality care. Taken together, these results indicated a
weakness in both components of gatekeeping.

In response to the 2001 survey, the medical corps of the
IDF initiated in 2003 a multi-format educational program
for PCPs before and during their military service. Three
years after the implementation of this program, the changes
in PCPs' self-perception in terms of roles and perceived
quality of care were assessed and compared to an objective
assessment of clinical process measures.

SUBJECTS AND METHODS

DEFINITIONS
Most PCPs in the IDF are general practitioners who have
not participated in a residency program; only a few are
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specialized physicians and represent a variety of specializa-
tions. PCPs can serve as enlisted personnel, as career army
personnel, or as civilians employed by the army. Most PCPs
are young and have only a few years clinical experience, but
a growing number are older and more experienced. The dif-
ferences between these groups are fundamental with respect
to knowledge, skills and motivation, as well as the sense of
identification with the Medical Corps’ aims.

PCPs can also be classified according to the location of
their clinic. Thus, clinics are categorized as: a) active front
units — the basic field clinics of the IDF, staffed usually by
a single general practitioner; b) military training centers -
mostly larger multi-physician medical clinics; and ¢) home
front clinics — multi-physician medical clinics that employ
between two and ten PCPs and are supported by medics and
nurses. These differences between clinic types have been
described elsewhere [4].

THE MEDICAL EDUCATION PROGRAM

In 2002 the medical corps initiated a multi-format continu-

ous medical education program. This multiphase, multidis-

ciplinary approach was aimed at improving skills in primary
care medicine (mostly physical examination, clinical analysis,
communication), emergency medicine, and basic public and
administrative tools and skills in medical “client-oriented"
services. This educational program was carried out using four

platforms [Table 1]:

« A basic 3 month course before or shortly after the start of
service, aimed at providing knowledge and skills necessary
for serving as a military PCP. Physicians expected to serve in
field positions underwent 1 month of primary care medicine
training, while those expected to serve in home front clinics
received 2 months of such training. The rest of the course
was devoted to military operations medicine. This course
was intended only for enlisted MDs and not for employed
civilians. Towards the end of the course an OSCE (Objective
Structured Clinical Examination) was conducted and par-
ticipants had to achieve a passing score prior to service.

o A follow-up, 1 week, small group teaching course, aimed
at improving clinical skills in primary care medicine and
incorporating also economic and organizational issues

Table 1. The CME program implemented in 2002 for PCPs in the IDF

Intervention Time frame Type of education
Basic medical 3 months (daily) Active and passive
officer course learning

Small group 1 week (daily) Active small group

workshop teaching
Postgraduate course  1year (5 hours each 2weeks)  Passive learning

Web-based distance 6 months (12 lessons) Active personal
learning learning

o A postgraduate medical education course at Tel Aviv
University (18 five hour meetings), mainly aimed at
improving clinical knowledge

o A Web-based distance learning course comprising 12
written lessons, each followed by a short quiz.

SURVEY
A survey was conducted using a non-anonymous question-
naire that was mailed or faxed to a representative sample of
PCPs serving in the IDE The questionnaire and the method of
data collection were identical to that used in the 2001 survey
[3] in order to allow comparison with minimal confounders.
The physicians were asked to complete the form and return
it by mail or fax. One month after the start of the survey a
research assistant contacted non-complying physicians by tele-
phone and reminded them to complete and return the forms.
Non-anonymous questionnaires were used to allow for ques-
tionnaire tracking and identifying non-compliant physicians.
The questionnaire included: a) demographic background
(age, gender, service, rank, and clinic type), b) professional
background (place of medical education, medical special-
ization, and number of years experience as a PCP), and c)
statements on self-perception issues and ranking of roles as a
PCP in the IDE. The physicians were asked to rank how much
they agreed with each statement using a Likert-type scale (1
= lowest to 5 = highest). Statements were grouped together
in one of three categories: PCP roles, self-perception, and
identification with the Medical Corps.

QUALITY INDICATORS
Since 2000 the IDF Medical Corps has been operating a com-
prehensive quality measurement system in primary care clinics.
This system collects both administrative explicit data in the form
of predetermined indicators for common primary care condi-
tions and implicit data in the form of a structured observation
by senior physicians on evaluated PCPs. For our current study,
these data enabled an objective assessment of changes in quality
of clinical practice for the 5 year study period (2001-2006).
The following common primary care conditions were
included in our analysis: acute gastroenteritis, asthma, upper
respiratory infections, urinary tract infections, low back pain,
mental disorders, headaches, and hypertension. The indicators
were drawn from patients' records by experienced physicians.
For each condition three indicators were measured, so the maxi-
mum score for every index disease was 3 (calculated out of an
average of at least three patients' charts). This system is described
in detail elsewhere and includes a full list of indicators [5].

STATISTICAL ANALYSIS

Statistical analysis was conducted using the SPSS for Windows
12.0. For univariate analysis comparing the change in time
we used the chi-square test and for continuous variables the
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Student t-test. A P value < 0.05 was considered significant.
All tests were two-tailed.

To control for the differences in physician characteristics in
the two time frames we used logistic regression. The answers
to the questionnaire were dichotomized to high and low near
the median. Using logistic regression each question served as
the outcome and the physicians’ characteristics as a co-variant.
In comparing the 2001 and 2006 indicator data, logistic regres-
sion was also used to control for clinic type and type of PCP
service (enlisted vs. career vs. civilians). Indicator scores were
dichotomized to "high" (> 2 out of 3) and "low" (< 2 out of 3).

RESULTS

Of 172 questionnaires delivered 120 were returned for analysis
(70% compliance). The demographic data of the participants in
the study are presented in Table 2 and are compared with the
population study of 2001. The participants in the current study
were significantly older on average and a significantly higher
fraction of them had received their medical education outside
of Israel, compared with the population in the 2001 survey.
Other PCP characteristics such as gender, service, clinic types,
percentage of PCPs who are specialists, and years of experience
as a PCP were similar between the two surveys.

Table 2. Demographic and professional background data of study
physicians

Characteristic 2001 2006 P

Overall number of PCPs 137 120

Age (mean + SD) 32.2£8.2 34.9+9.4 0.02

Gender NS
Male 110 (80.3%) 94 (78.3%)

Female 27 (19.7%) 26 (21.7%)

Service NS
Enlisted 60 (43.7%) 45 (37.5%)

Career army personnel 40 (29.1%) 46 (38.3%)
Employed civilians 32 (23.3%) 29 (24.2%)

Clinic NS
Active front 49 (36.6%) 33 (28.2%)
Military training center 34 (25.4%) 28 (23.9%)

Home front 51 (38.0%) 56 (47.9%)
Unreported 3 3

Country of medical education 0.015
Israel 82 (63.6%) 60 (50.0%)
Eastern Europe & Asia 36 (27.9%) 34 (28.3%)
Western Europe & North America 9 (7.0%) 16 (13.3%)

South America 2(1.6%) 10 (8.3%)

Specialized PCPs 15 (11.5%) 18 (15.5%) NS

Years working as PCPs (¢ SD) 3.7+5.3 4354 NS

Table 3 summarizes the average score (on a 1-5 scale) for
all the statements as ranked in both surveys. In ranking the
PCP's roles, significant differences were found in weighing
economic considerations and in considering army needs in
patient management as both were ranked higher by PCPs
in the recent survey. For questions on PCPs' self-perception
of quality of care issues, PCPs in the recent survey gave a
higher ranking to their former medical education as com-
pared to education received during their service in the
Medical Corps.

We also tested for differences when grouping together the
questions relating to the PCP's roles (questions 1-9), self-
assessment (questions 10-14) and degree of identification

Table 3. Ranking of primary care physician roles in the two surveys

2001 2006 P

Ranking PCP roles

1 To coordinate all patient care 47+05 47:07 NS

2 Toidentify and follow chronic and 46£0.7 47:0.6 NS
complex patients

3 To promote health issues and preventive ~ 4.3+0.9  4.4:0.9 NS
medicine

4 To counsel patients on health issues 4.3+0.8 4.2:0.9 NS

5 To have exclusive referral rights to 2.3¢1.1 2.31.2 NS
specialist clinic

6 To have exclusive referral rights for 37+1.1 3911 0.06
tests and imaging

7 Torepresent the patient's health status 4.3+1.0 4.241.0 NS
vis-a-vis his commander

8 To weigh economic considerations in 3.2¢1.2 3.7:0.9 0.0004
patient management

9 To consider army needs in patient 3.7+09 4.0:0.8 0.02
management

Self-assessment

10 lam satisfied with my work as a PCP 3910 4.0+1.0 NS

11 | provide high quality medical care 40:09 4.0:09 NS

12 My former medical education allows me 35+11  4.0=x1.0 0.001
to provide high quality medical care

13 During my service | receive adequate 29+13 3412 0.004
education

14 The treatment policy of the medical corps  3.5+1.1  3.7+1.0 NS
is clear to me

15 Ifeel a sense of identification with the 35+0.7 3.8x07 0.025
medical corps

Average scores
Ranking PCP roles* 3809 4.0:09 0.046
Self-assessment** 35+£1.0 3.8+1.0 0.06
Identification with the IDP*** 35+09 38=:1.0 0.01

Numbers represent mean and standard deviation on a 1-5 scale.
* Questions 1-9.

** Questions 10-14.

*** Questions 8, 9, 14, 15.
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Table 4. Quality indicators average scores in 2001 and 2006

0dds 95% confidence
Indicator 2001 2006 ratio interval P
Acute gastroenteritis 2.63 2.43 1.26 0.94-1.67 NS
Asthma 1.54 1.86 2.16 1.29-3.63 0.004
Headache 2.25 1.98 1.18 0.88-1.62 NS
Hypertension 1.96 2.25 1.72 0.46-6.47 NS
Low back pain 1.95 2.42 7.45 5.60-9.91 <0.001
Mental disorder 1.64 1.92 3.45 1.93-6.14 <0.001
Upper respiratory infection 2.61 2.75 4.55 3.30-6.28 <0.001
Urinary tract infection 2.29 2.37 2.24 1.62-3.08 <0.001
All 2.29 2.34 2.05 1.83-2.29 <0.001

0dds ratio are for a higher score in 2006 compared to 2001. OR is controlled for clinic and service

type of PCP.

524

with the Medical Corps (questions 8, 9, 14 and 15) and com-
pared the 2001 versus the 2006 data (giving equal weight to
each question within the group). All three issues were ranked
higher in the 2006 survey with statistically significant differ-
ences found for questions relating to PCP roles (P = 0.046)
and identification with the IDF (P = 0.01), and borderline
significance for questions relating to self-assessment of qual-
ity of care (P = 0.06).

In the 2006 survey the ranking of PCPs' roles, self-assess-
ment and identification with the IDF did not change after
controlling for gender, age, country of education, service
type, seniority and being a specialist using the logistic regres-
sion method. This was also true for the 2001 survey data, as
described previously.

Analysis of the quality indicator data showed higher scores
in 2006 compared to 2001 for an average of all the indicators
(2.34 vs. 2.29 respectively, P < 0.001) and for most individual
indicators, as summarized in Table 4. This was also true after
controlling for clinic type and PCP service type (odds ratio
2.05, confidence interval 95% 1.83-2.29). Non-significant
changes were found in indicators measuring process of care
for acute gastroenteritis, headache and hypertension.

DISCUSSION

The 2001 survey indicated that IDF PCPs did not take on
their full role as gatekeepers in the medical care system and
thought that their training did not fully prepare them for
their roles. With that in mind, and the physicians' demand
for more basic and continuous medical education, the IDF
Medical Corps developed the CME program described ear-
lier in this article. The follow-up 2006 survey demonstrated
that PCPs still view their primary role as coordinating their
patients' care and promotion of their patients' health issues,
while perceiving the quality of health care that they provide

as high. However, fundamental differences were noted in
PCPs' perspectives between the two surveys: namely, a)
they weighed economic aspects and the army's needs to
a greater extent, b) they believed that the medical educa-
tion they receive is relevant to their roles, and c) they felt a
stronger sense of identification with the medical corps. Also,
on objective quality assessment using specific indicators, an
overall improvement was registered when comparing the
2001 and 2006 results.

CME programs vary widely by type of intervention and
range of measured outcomes. The most significant effects
were found with multifaceted educational programs [6,7]
and to a lesser extent with conferences and lectures [6,8,9],
mail-out strategies, and videotapes [10]. It was reported that
para-educational factors such as program duration and num-
ber of sessions directly correlate with CME usefulness [11].
In that respect, the multifaceted design of the CME program
described here, the continuous nature of the program com-
ponents (multisession format for a minimal total period of
40 hours), and the combination of active and passive inter-
ventions and small group teaching methodology support its
contribution to the positive change measured in both PCPs'
self-perception (questions 12 and 13 in Table 3) and actual
clinical performance.

Interestingly, the reported increase in satisfaction with the
educational topics was not associated with an increase in the
perception of quality of care given by the physicians (ques-
tion 11). Meta-analysis data comparing physicians' self-rated
assessments with clinical performance found that the PCPs
have a limited ability to accurately self-assess the quality of
care rendered by them [11]. Taking into account the observed
improvement in clinical performance, we support the latter
conclusion and suggest that self-perception data on quality
of care should be interpreted cautiously in conjunction with
objective data. Importantly, this view does not underestimate
the importance of PCP self-assessment for identifying items
for educational intervention.

An alternative explanation is that the apparent shift of the
PCPs' roles to take on a more "economical” and institutional
approach might influence physicians' perception into
believing this compromises quality of care. Other processes
not described here might also act and influence the perception
of quality such as work load, changes in medical services, and
implementation of the electronic medical record.

The dual commitments of army physicians as primary care
providers and as officers in a military organization put them
constantly in situations of daily conflict and make the transi-
tion of PCPs to case managers and health services gatekeepers
more difficult. From our experience, this duality, although not
restricted to the military setup, is probably more pronounced
in this setting than in civilian medical systems. Analysis of
the 2001 survey showed that PCPs perceive their primary
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obligation to the patient and their military duty only second-
ary. Interestingly, this was similar to reports from civilian
systems [12]. The increased identification with the Medical
Corps, as expressed by this survey, is an important factor that
has implications beyond the gatekeeping roles of the PCPs
and can also influence the retention of physicians within the
IDF medical system. We believe the described CME program
contributed directly through some of the educational topics
and/or through PCPs' increased satisfaction with the overall
education they received.

Our study has several limitations. Firstly, the survey was
non-anonymous to allow for easier tracking and higher
compliance rates in a complex primary health care system
where PCPs are stationed throughout the country and in
conflict regions. When constructing the current survey we
had to use the exact same methodology used in the previ-
ous survey in order to accurately compare the two. Thus,
from a comparative point of view we believe that the results
and conclusions presented here are valid. Another potential
limitation is in our attempt to attribute the changes in physi-
cians' perceptions and quality of care to the described CME
program when in fact other changes in the IDF health care
system obviously occurred within the relevant time frame.
However, based on the extensiveness of this CME program
in terms of its professional effect on each PCP in the system,
we believe that many of the conclusions we reached could
indeed be attributable to this program.

In summary, this study provides insight into the self-
perception of PCPs in the IDF health care system and sug-
gests that CME might play an important role in promoting
health care quality. This experience can contribute to the
development and implementation of wide-reaching CME
programs in other health organizations as well as for using
self-perception surveys as a tool to measure and assess staft's
needs, views and satisfaction.

A new detection method for prostate cancer

Like many other cancers, prostate cancer is more responsive to
therapy when it is diagnosed at an early stage. Blood tests for
PSA (prostate-specific antigen), a cancer screening strategy
introduced over two decades ago, have led to a significant
reduction in death rates from the disease. The PSA test is
imperfect, however, because it fails to distinguish cancer
from some benign conditions of the prostate and hence
can lead to overdiagnosis and overtreatment. Researchers
have continued to search for more sensitive and specific
markers for detecting and monitoring the disease. Ghosh
et al. investigated whether the solution might be as simple
as monitoring the zinc content of prostate tissue. Healthy
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prostate tissue contains high levels of mobile zinc, but these
levels fall dramatically when malignant (but not benign)
growth occurs. By combining a zinc-specific fluorescent
probe, ZPP1, with optical imaging approaches, the authors
found that they could detect and follow non-invasively the
progression of prostate cancer in mice by monitoring zinc
loss in prostate tissue over time. The authors speculate that
once optical imaging approaches are adapted for clinical use,
this zinc test could potentially be developed into a sensitive
and specific tool for human prostate cancer detection.
Cancer Res 2010; 70: 6119
Eitan Israeli
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ABSTRACT:

Background: Professional volunteers play a crucial role in
reinforcing emergency medical services in Israel. In order
to encourage volunteers to return for additional shifts, the
organization should provide conditions that will assure the
return, particularly at a time of self-risk such as war. In 2009
Israeli emergency medical services (Magen David Adom)
were required to increase preparedness in the southern part
of the country due to missile attacks on civilian populations,
while continuing their routine activities, i.e., responding
promptly to emergency events. In order to perform these
multiple functions, MDA stations in the towns under attack
were strengthened with volunteers from other regions of the
country. These volunteers, trained as paramedics, served in
24-48 hour shifts.
Objectives: To identify the factors influencing the willingness
of volunteers to return.
Methods: A questionnaire was used to assess the
satisfaction of volunteers participating in the reinforcement
with regard to their physical environment, job assignment
and the actual activity they were involved in. Data were
analyzed using SPSS statistical software.
Results: During the 10 days of the study, 121 volunteers
reinforced southern MDA stations and 99 (81%) of them
responded to the questionnaire. We found that volunteers'
willingness to return to do more shifts was affected by their
welcome and reception at the station, their job assignment,
and their training and preparation for performing the
necessary tasks. The sleeping conditions and the number of
events they participated in were also contributing factors.
Conclusions: Factors that contribute to the willingness of
volunteers to re-volunteer should be taken into account by
organizations that rely on them.

IMAJ 2010; 12: 526-530
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MDA = Magen David Adom

he phenomenon of volunteering with the mission of sav-
T ing lives during war is not new. For over a century, many
volunteer organizations have been carrying out medical aid
activities in populations affected by the events of war [1]. The
International Red Cross sends volunteer aid delegations to areas
affected by war as part of the principle of prevention and aid
to the civilian population, and its volunteers are committed to
humanitarian and reciprocity values, treating all of the injured
regardless as to which side they belong [2]. These volunteers
embark on lengthy missions in distant areas. Volunteers also
help in acute events, a classic example being the 9/11 attack on
the Twin Towers.

The question of motivation to act in general, and to vol-
unteer in particular, has been discussed in many studies.
According to Herzberg's theory of motivation [3] there are
two types of factors that affect an individual's motivation
to act — hygienic and motivational. The hygienic factors
enable the activity to occur; for example, safety, transporta-
tion, availability, etc. The role of the motivation factors, on
the other hand, is to elevate the activity to an ideal, such as
commitment and excellence. Research on the motivation of
volunteers and the reason for their persistence found that
the volunteer will endure if the volunteering matches his or
her interests [4-7]. Placing the volunteer in an activity that
matches his needs and wishes, while carefully and profession-
ally matching between the volunteer and the recipient of the
service, will contribute to the volunteer's persistence [8-12].

Although the volunteer's purpose is not the receiving of
material reward, a key factor relating to persistence in vol-
unteering is the price that the volunteer is required to pay
for such activities. As this price increases, the chance that
the volunteer might not return also increases. The subjective
feeling of the volunteer that he is doing an important job
predicts satisfaction and persistence [8]. Dreham and York
[8] also found a correlation between the amount of effort that
the volunteer invests and the level of satisfaction.

Another factor is adequate training for the job, which
increases the volunteer's self-confidence that he is prepared
for the job [8-10,13,14]. It is important to train the volunteers
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in the place where they will serve, and introducing the orga-
nization and people with whom the volunteer will come in
contact. Smith [2] found a correlation between the amount of
training given to volunteers and both their level of satisfaction
and the organization's ability to attract potential volunteers.
The question of the persistence of volunteers who serve in a
one-time event or one long mission is inherently different
from the persistence of volunteers who serve multiple times
for repeated activities. In one-time events the volunteer will
endure the difficulties knowing that at the end of the event
his mission is complete and he will return to his safe routine.
Continuous events that require repeated volunteering entail
making the decision to volunteer again and again, thus the
less determined volunteers may stop coming at some point.

In January 2009, hundreds of missiles were launched at
small towns in southern Israel. During that month 1081
casualties were treated by Magen David Adom, the Israeli
emergency services organization. The inhabitants of the
communities under attack spent long hours in shelters.
Congregating was prohibited and many places of work and all
schools in the region had to close by order of the homeland
security office. Concurrently, in the center and north of the
country, workplaces stayed open and school activities went
on as usual.

MDA supplemented the medical teams that worked in the
south with 561 volunteer paramedics from the center and north
of the country. These volunteers worked 24-28 hour shifts, after
which they returned home and resumed their daily activi-
ties. Some of these volunteers returned to the south to serve
additional shifts. The question of the possibility of volunteers
returning for an additional shift is essential for the existence of
a preparedness and reinforcement system of a volunteer-based
first aid organization. For planning future response, it is essen-
tial to identify the factors affecting the volunteers' willingness
to return for an additional shift while sacrificing their free time,
their work, and their families. The purpose of this study was to
explore the effect of different factors on the volunteer's willing-
ness to return for another shift.

SUBJECTS AND METHODS

A 14-question telephone survey was conducted over 10 days,
31 December 2008 to 10 January 2009. The questions dealt with
the activities at the MDA reinforcement station, the physical
conditions at the station, the welcome they received, and prep-
aration for the job. Satisfaction and willingness to return for
another shift as a product of these variables was assessed. The
survey was administered to the volunteers the day after their
shift. The answers were ranked on a Likert scale from 1 (low-
est) to 5 (highest). In addition, all MDA activity records were
searched in order to segregate the events into routine events
and emergencies resulting from missile attacks. Recording the

events was conducted for each station separately, as was the
number of events during the reinforcement.

The responses to the questionnaires were entered into the
SPSS program and statistical analyses were performed. The
analysis methods included ANOVA to study the influence
of variables on the willingness to return for another shift,
Pearson's test to assess the correlation between continu-
ous variables, and chi-square test to check the association
between the independent variables and the willingness to
return for another shift at the various MDA stations.

RESULTS

In total, the participant pool included 561 volunteers who
reinforced the MDA staff in the southern part of the coun-
try from 28 December 2008 to 17 January 2009. A sample
of volunteers was drawn during 10 days of this period, 31
December to 10 January. During the study period, the sta-
tions in the southern region were reinforced by 121 volun-
teers, of whom 99 (81%) responded to the questionnaire. Two
of the respondents responded only partially and were thus
excluded from the study.

The living conditions at the reinforcement station were
assessed using questions on sleeping conditions, food sup-
plied, appropriate clothing (the study took place in winter),
and protective clothing. Variables were ordinal with five levels.
Pearson's test showed a significant positive correlation between
the sleeping conditions and willingness to return for another
shift (r = 0.325, P < 0.001). That is, as the sleeping conditions
improved, the willingness to return increased. A significant pos-
itive correlation was also found between satisfaction with meals
and the willingness to return (r = 0.358, P < 0.001). However,
no correlation was found between the presence of appropriate
and protective clothing and the willingness to return.

The relationship between the volunteer's expectations
and willingness to return for another shift was tested using:
a) questions on whether the activities carried out fulfill the
volunteer's expectations, and b) ranking of satisfaction from
the shift. Beyond these two variables measured on an ordinal
scale with five levels, the amount of activity carried out at the
station during the reinforcement day according to the MDA
documentation was added to the analysis. Pearson's test was
performed to check the correlation between the congruity of
the volunteer's expectations and the actual work and was sig-
nificant (r = 0.297, P < 0.001); i.e., as the congruity between
the expectations and the work increased, the willingness
to return also increased. The correlation between satisfac-
tion and the willingness to return was also significant with
Pearson's test (r = 0.543, P < 0.001); i.e., as the volunteer's sat-
isfaction increased, the willingness to return also increased.

While enquiring about the welcome they received at the
station and the specific activity to which they were assigned,
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the amount of activity the volunteers were involved in was
estimated, For this assessment an ordinal scale with five levels
was used and Pearson's test was conducted. The Pearson test
showed a positive correlation (r = 0.411, P < 0.000). In order to
examine the correlation between the amount of activity at the
reinforcement station and the willingness to return for another
shift, all the events that the station responded to were included
and a significant positive correlation was found (r = 0.341, P <
0.001); i.e., as the number of calls to the reinforcement station
increased, the willingness to return also increased.

The volunteers' welcome and training for activities at the
reinforcement station were examined through questions
regarding the attitude and friendliness on their reception,
effectiveness of the training, and a tour of the area. The three
variables were in an ordinal scale with five levels and were
examined using the Pearson test, which showed a significant
positive correlation to the willingness to return (reception at
the station: r =0.262, P = 0.009, training level: r = 0.297, P =
0.002, tour of the area: r =0.245, P = 0.004).

The volunteers' self-confidence was tested with a question
about fear and anxiety. Pearson's test to check the correla-
tion between anxiety and willingness to return did not yield a
significant correlation. In contrast, examining the correlation
between stress and anxiety on the one hand, and the number
of emergency events treated by the station during the day that
the volunteer was at the station on the other, revealed a signif-
icant negative correlation (r =-0.310, P = 0.006). Similarly, in
a Pearson test of the number of casualties of missile attacks,
a significant negative correlation was found (r = -0.306, P
=0.006), i.e., as the number of missiles increased, and the
number of casualties of these missiles treated at the station
increased, the volunteers' fear and anxiety decreased.

In order to examine whether the willingness to return for
another shift was related to the specific reinforcement station,
a chi-square test was performed, which showed a significant
difference between the different stations.

A survey of MDA's documentation at different stations
revealed that there were 356 calls to the Ashdod station,
compared to 168 in Ashkelon, 124 in Sderot and 141 in
Beer Sheva. The willingness to return for another shift in

Table 1. The willingness to return for an additional shift by active participation in

events
Average score

Participation Participation Participation Willingness

per volunteer per volunteer in  per volunteer in to return for

in routine missile attack routine and missile  another shift
Station events events attacks combined (mean, SD)
Beer Sheva 0.125 0.375 0.5 3.5(1.82)
Ashdod 0.285 0.928 1.213 4.64 (1.08)
Ashkelon 0.862 1.21 2.072 4.7 (0.75)
Sderot 3.3 0.83 413 50
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Figure 1. Graphic representation of the correlation between living
conditions, reception, and job assignment, and the willingness of
paramedic volunteers in Israel to return for another shift. (**P<0.001)

Living
conditions B =0.516**
Willingness
R=0.524* to return for
B = 0.559** another shift
Reception —
and job B =0.695**
assignment

Beer Sheva was significantly lower (mean score of 3.5). To
investigate the reason for this difference, a comparison was
conducted between the volunteers' willingness to return to
each station and the number of events the volunteers actively
participated in at each station [Table 1]. The average willing-
ness to return was in an ordinal scale with five levels.

It was found that the significant number was not the num-
ber of calls to the station, but the number of events in which
the volunteers participated. As shown in Table 1, as the aver-
age number of events in which the volunteers participated
increased, their willingness to return for another shift also
increased.

Regression analyses were carried out to examine the
correlation between living conditions, reception and job
assignment and the willingness to return for another shift,
while mediated by satisfaction. Figure 1 shows the significant
correlations. It was found that satisfaction mediates between
living conditions, reception and job assignment, and the
willingness to return.

DISCUSSION

Volunteering during a time of war is often considered an
act of heroic self-sacrifice. The increased value and respect
given to a volunteer risking his or her life for the benefit of
others and leaving work and family for an indefinite period
serves as a motivating factor. Volunteers' activities are crucial
for MDA, without which it would be difficult to provide the
services necessary for survival in such a difficult time. The
organization must recognize the interests and needs of the
volunteers in order to improve their job performance and
lead to their willingness to return in the future.

Herzberg's motivation theory [3] assumes that the hygienic
factors - such as clothing, food, sleeping conditions and protec-
tive gear — will enable the volunteer to act but will not motivate
him or her beyond that. Based on this theory, we would expect
that the volunteers would arrive for a single shift, but without
additional motivational factors would not choose to return for
additional shifts. In the present study, these factors not only
contributed to the initial act but also significantly influenced
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their willingness to return for additional shifts - shifts in
which they risked their own lives while working under missile
attacks to save the lives of others. Volunteers were provided
with basic food and slept in military-type beds, sometimes
only a mattress. These basic living conditions might not serve
as motivational factors, but without them the volunteers would
not come at all.

Self-confidence and anxiety are hygienic factors that
might decrease volunteers' effectiveness in action and their
willingness to return. In the present study, no significant
correlation was found between the anxiety of the volunteers
working in a war region, treating casualties under missile
attacks, and their willingness to return for another shift.
Furthermore, it was found that as the number of missile
attacks in the station region increased, and as the number
of casualties increased, the stress and anxiety among the vol-
unteers significantly decreased. Perhaps the explanation for
this lies in the volunteers' ability to respond and act. These
findings agree with those of a study carried out by Nirel et
al. [12], which identified the factors that attract paramed-
ics to the profession. These researchers [12] observed that
paramedics are attracted to the sensation of rescuing and life
saving beyond the professional interest, and that the need for
diversity and unexpected challenges also plays a role in their
career selection. The study [12] also explored pressures at
work, but these were not considered related to having to cope
with responsibility, the difficulty of working under uncertain
conditions, and the sudden transition from a calm situation
to emergencies.

Our findings showed that the feeling of accomplishment
reduced personal anxiety. In contrast, volunteers who came
to these dangerous regions and did not actively participate in
the events felt that they had risked their lives in vain.

The allocation of practical assignments to volunteers
adds to the feeling that they are making a contribution and
that their actions are meaningful. As found in the studies of
York [14], Dreham and York [8] and Wapor [9], volunteers'
persistence and willingness to return for additional shifts is
significantly correlated to the type of job they are assigned.
The organization is responsible for the assigning of jobs. The
volunteers wish to contribute, yet they understand that the
organization has no control over the amount of activity that
will be on their shifts. The organization cannot manipulate
the number of missile attacks or the harm caused, just as it
cannot influence the number of acute myocardial infarctions
or resuscitations on a certain routine day. The assignment to
jobs is therefore the volunteers' only expectation from the
organization. Beyond that, it is the number of actual events
that influenced the willingness to return. It was found that in
cases where volunteers were not assigned to active participa-
tion in events (on average, 0.5 calls per volunteer per shift
were accepted), their willingness to return for another shift

decreased to the minimal level of only 70%. On the other
hand, when they actively participated in several events they
were willing to return for another shift 100% of the time.

These differences account for the variability between the
different stations. It was found that at stations where volun-
teers were assigned active jobs, both in routine and emergency
events, the willingness to return increased accordingly.

In many studies, preparedness and training for performing
the job were found to be factors contributing to persistence
[8,9,15]. Recent studies revealed that the additive demand-
control-support model predicts job satisfaction, commitment
to the employing organization and psychological distress of
workers [16]. The present study supports this finding but
adds another facet. Despite the fact that volunteers had
previous professional training and experience in their home
station, when they arrived at the station in the war region,
additional professional training was needed. It was found that
for the volunteers, their reception at the station, the profes-
sional training they received, and a tour of the area were very
important. It is possible that this professional guidance is sig-
nificantly correlated to the willingness to return for another
shift since it contributes to the volunteers' confidence in their
ability to effectively carry out the job at hand.

CONCLUSION

The factors that influence the volunteer's willingness to return
for another reinforcement shift can be divided into those that
can be controlled by the organization and those that can not.
While the organization must take into account that days with
few events will lead to a significant decrease in the volunteers'
willingness to return for another shift, it should focus mainly
on the steps it can take to increase re-volunteering.

Hygienic factors (benefits such as food, clothing, etc.) and
motivational factors (training, familiarity with the area, job
assignment) all contribute to the willingness to return and
should be taken into account by organizations that rely on
their volunteers.
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Fibrin clots and aggregates of amyloid along brain blood vessels could lead to the development

of dementia

Cardiovascular diseases such as stroke and atherosclerosis
enhance the likelihood that an individual will get Alzheimer's
disease. A study in Neuron may explain why: formation of
fibrin clots and aggregates of amyloid along brain blood
vessels adversely affect each other, and this could lead to
the development of dementia. Cortes-Canteli et al. found that
AB, the neurotoxic molecule that accumulates in the brain
during Alzheimer's disease, causes abnormal formation of
fibrin clots that cannot be easily degraded. They observed
abnormal blood clots in brain blood vessels of mice with high

AB levels and in humans with Alzheimer's disease. Depletion
of fibrinogen — the fibrin precursor — from Alzheimer's model
mice, either pharmacologically or genetically, led to reduced
amyloid deposition along the brain blood vessels of the mice
and to improved cognitive performance. The authors add that
future work is needed to determine the mechanism by which
fibrinogen affects vascular amyloid formation, which could
lead to new approaches to treat Alzheimer's disease.
Neuron 2010; 66: 695
Eitan Israeli

Viral infections can promote the development of multiple sclerosis

Multiple sclerosis is an autoimmune disease of the central
nervous system; normally tolerant T cells attack the myelin
sheaths that surround nerve fibers. Although some viruses
have been fingered as environmental triggers of the disease,
how they would cause multiple sclerosis has not been
established. Ji et al. show that CD8+ T cells that express
two antigen receptors with distinct specificities can drive
the development of a virus-induced, multiple sclerosis-like
condition [experimental autoimmune encephalitis (EAE)] in
mice. The authors used mice whose CD8+T cells expressed
a transgenic antigen receptor that specifically recognized
myelin basic protein. These mice did not spontaneously
develop autoimmunity, but infection with vaccinia virus
that had been engineered to express recombinant myelin

basic protein did trigger the onset of EAE. Surprisingly, viral
expression of myelin basic protein was not required because
mice infected with wild-type vaccinia virus also developed
EAE, and the authors found that EAE only developed in mice
whose T cells were of dual specificity. That is, the engagement
of the endogenous T cell receptors by virus leads to T cell
activation, but because these T cells can also recognize
myelin basic protein, they then promote EAE development.
Similar results were seen when mice were infected with
adenovirus, indicating that viral infections generally could
promote the development of multiple sclerosis in some of
the infected individuals.
Nat Immunol2010; 11: 628
Eitan Israeli

“One is happy as a result of one's own efforts once one knows the necessary ingredients
of happiness: simple tastes, a certain degree of courage, self-denial to a point,

love of work, and above all, a clear conscience”

George Sand (1804-1876), French novelist. She is considered by some a feminist, though she refused to join this movement
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ABSTRACT:

KEY WORDS:

Background: Most aspects of attention-deficit/hyperactivity
disorder diagnosis rely on subjective judgment. Com-
puterized continuous performance tests are designed to
improve the validity of the process but are controversial due
to low odds ratios. There is a need to find more definitive
measures of assessment.
Objectives: To test the validity and reliability of a new tool, a
computerized continuous performance functions test, which
includes a multi-task approach designed to achieve a higher
odds ratio of assessment.
Methods: We applied this test to 58 children aged 6-12
years: 45 were diagnosed as ADHD and 13 non-ADHD
children served as a control group.
Results: The CPF test was able to differentiate between
non-ADHD and ADHD children. CPF test results were more
accurate than other continuous performance tests. The
results were statistically significant in all test parameters,
confirming the test's validity and reliability.
Conclusions: The CPF test includes a combination of tasks
based on an algorithm designed to test several domains of
attention. In this pilot study the CPF test was found to be a
valid and reliable tool for the diagnosis of ADHD in children.
This test might increase the diagnostic utility of computerized
tests. The research points to the need for developing a more
definitive process for ADHD diagnosis.

IMAJ 2010; 12: 531-535
attention-deficit/hyperactivity disorder, diagnosis,
Continuous Performance Functions Test

For Editorial see page 577

ttention-deficit/hyperactivity disorder is among the most
A prevalent chronic health conditions affecting school-age
children [1,2]. Extensive research has helped characterize
biological and genetic components involved in ADHD [3,4].
Several different types of attention domains were recognized;
moreover, the individual child's performance can lead to differ-
ent “subtypes” of ADHD, a fact that complicates the diagnostic

ADHD = attention-deficit/hyperactivity disorder
CPF = continuous performance functions

procedure [2,5]. It was expected that genetic studies would
become part of the diagnostic procedure. Geneticists and
neuroscientists are now "well aware that genes do not control
behaviors directly, that almost all behavioral traits emerge from
complex interactions between multiple genes and environments,
and that the brain bases of both personality and psychopathol-
ogy are distributed across complex neural networks and are
usually not caused by single loci" [6]. Therefore, the diagnosis
of ADHD is still mainly characterized by a structured interview
based on DSM-IV-TR clinical criteria, together with behavior
rating scales [7,8]. This process is subjective and might be easily
biased [9]. There has long been interest in developing laboratory
parameters that could support the diagnosis [10]. The interest
stems from the potential advantages that objective laboratory
measures might have over more traditional measures [10]. This
was the rationale for the invention of computerized continuous
performance tests. But the clinical utility of different CPTs was
found to be low and is the subject of much controversy due to
inconsistent validity results [9,11,12]. Most studies do not pro-
vide support for the validity of the CPT as an attention measure,
and they failed to demonstrate the discriminant validity of any
CPT score regardless of the behavior rating scales used [9,13].
Most researchers concluded that the data supporting the validity
of CPT are limited and there is a need for further validity studies
[9,12,14]. The American Academy of Pediatrics concluded that
CPTs are not useful in ADHD assessments [9].

In this pilot study we introduce a computerized test
designed to diagnose ADHD. The test is termed a Continuous
Performance Functions test since it includes a combination
of tasks and is based on an algorithm testing several domains
of attention in order to increase its diagnostic utility. The aim
of this pilot study was to test the validity and reliability of the
CPF test in the diagnosis of ADHD in children, compared to
the 'gold standard'.

SUBJECTS AND METHODS

The study was conducted in an outpatient clinic of a neuro-
pediatric unit in a tertiary care university hospital. The study

CPT = continuous performance tests
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population comprised 58 children aged 6-12 years; 13 of them
served as a control group: 7 (54%) boys and 6 (46%) girls with
amean age of 10.50 years (standard deviation 1.81). These chil-
dren were healthy and did not show any symptoms or signs of
ADHD, according to their parents' rating scales and reports.
The study group included 45 children: 32 (71%) boys and 13
(29%) girls with a mean age of 9.86 years (SD 1.89). ADHD
diagnosis was established by a certified pediatric neurologist
based on DSM-IV-TR criteria [7] after an interview with the
child and parents; a neurologic examination, the completion
of DSM-based questionnaires by parents and teachers, and
neuropsychologic evaluation confirmed the diagnosis. The
children in the study group also completed a CPT: either
TOVA or Conners [15,16]. All 58 children completed the CPF
test while not under the influence of any medication. All the
children in the study were drug naive.

Inclusion criteria were: children aged 6-12 years, diag-
nosed as ADHD and otherwise healthy. Exclusion criteria
were: mental retardation, a chronic condition other than
ADHD, chronic use of medications, and children diagnosed
with depression, anxiety or psychosis. Since we work in a
tertiary care center in Jerusalem our population is extremely
variable and multicultural and includes a spectrum of fami-
lies with regard to potentially confounding factors correlated
with the diagnosis of ADHD.

Ethical approval was obtained from the Internal Review Board
(Helsinki Committee) of Hadassah-Hebrew University Medical
Center. The study was registered in the NIH (NCT00646464
- ClinicalTrials.gov). All children agreed to participate in the
study and all parents signed an informed consent form.

CPF TEST DESCRIPTION

The system includes software only, compatible with any
computer with an internet browser and flash player installed
(developed by Neurotech Solutions Ltd, Kfar Mordechai,
Israel). A set of target and non-target stimuli (other than let-
ters or numbers) was shown in the middle of the computer
screen. The child was instructed to respond (as quickly as pos-
sible) to the "target" stimuli by pressing the keyboard's space
bar only, and only once. The child was instructed to avoid
responding to all other stimuli or pressing any other key. The
CPF test is based on an algorithm designed to test several
domains of attention by including a multi-task approach. The
test contains 8 levels, each one 114 seconds long. Every level
consists of the same measurable elements (target and non-
target) shown in the same sequence. At each sub-level, the
duration of each element presentation changes in the same
manner (3 sec, 1 sec, 0.5 sec). Every level has a different set
of disturbances: two levels (first and last) contain only target
and non-target stimuli without further disturbances. Two

SD = standard deviation

levels contain visual disturbances, two levels contain audio
disturbances, and two levels contain a combination of both
visual and audio disturbances. In each set of two levels, there
are low and high grades of disturbances. Between each two
disturbances, there is a 0.5 second gap ("void time"). Since
the CPF test measures reaction time with millisecond preci-
sion it can demonstrate children who are "slow but accurate
responders.” There are several age-appropriate difficulty
levels, so the test can be applied to different age groups. The
duration of the study is 15.2 minutes.

ANALYSIS

The user’s actions/inactions are measured and analyzed
according to the elements shown on the screen. The system
counts the number of times the spacebar is pressed or not
pressed at each level in relation to the shown elements. It also
registers the time lapse from appearance of the element until
the spacebar is pressed and if other computer keys (not the
spacebar) are pressed. In order to find a performance pattern
the system can also compare the grades and presses among
the different levels.

OUTPUT

After the test was over a conclusion panel (report) was shown.

The report automatically presented a list of measurements,

as table and graphs, based on the individual's performance

pattern [Figures 1 and 2]. In this study, four parameters were

evaluated:

« Attention (A): counting response to target stimuli = "good
press” which measured sustained attention.

 Hyperactivity (H): number of times that the child presses
any key (if more than once) = press commission, which
measured response inhibition.

« Impulsivity (I): counting "bad press" = a response to non-
target stimuli, measured distractability.

Figure 1. CPF test results of a child from the control (non-ADHD) group

Sample No 1: Healthy child (control group) - no ADHD
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Figure 2. CPF test results of a child from the study (ADHD) group
who is mainly inattentive

Sample No 3: ADHD child - who is mainly inattentive
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 Reaction time (RT) = counting the time lapse from every
element appearance until spacebar pressing. In each
parameter the child could react in a different way when
visual, auditory, spatial and integrated attention was
needed, since each of the eight levels had a different set
of disturbances.

STATISTICAL ANALYSIS

SPSS 14 Program, release 14.02.2 (17 March 2006), was used
for all statistical analyses. First, we calculated the percentages
of true positives (ADHD indication) for each of the CPTs,
with 95% confidence interval for each of the percentages.
Then, an overall comparison was performed between the CPF
test indexes comparing study and control groups by means
of MANOVA. Later, the univariate ANOVA was calculated to
determine the exact sources of differences between the groups.
Logistic regression was performed to determine the ability of
the CPF test indexes to differentiate between the groups.

RESULTS

One objective of this study was to test the reliability of the
CPF test analysis among children aged 6-12 years. Table 1
presents the percentages of “true positive” (ADHD indica-

Table 1. True positive CPT results in the study group

Confidence interval 95%
Test ADHD indication | Lower limit Upper limit
Conners 13 (52%) 31% 73%
TOVA 12 (75%) 51% 99%
Conners+TOVA 29 (64%) 50% 79%
CPF test 45 (100%)

tion) among the 45 study group children. True positive
was found for 75% using TOVA [15] (false negative 25%),
for 52% using the Conners CPT [16] (false negative 36%),
and for 64% using both together (false negatives 46% with
a confidence interval of 21-50%). The true positive percent
for the CPF test was 100%. Therefore, the TOVA/Conners
tests showed a relatively low sensitivity by diagnosing only 29
children (64%) in the study group as ADHD. These results are
compatible with the results reported in the medical literature
[9,11,13]. Another objective was to test the validity of the
CPF test diagnosis by comparing the test performance of
the study (ADHD) group to that of the control group. Four
indexes were calculated for the CPF test results: Attention
(A), Hyperactivity (H), Impulsivity (I) and Reaction Time
(RT). Table 2 compares the performance between the study
and control groups. The MANOVA resulted in an overall dif-
ference between the groups. All the univariate analyses (A,
H, I, RT) were found to be significant, meaning that there was
a significant difference between the groups in every index.
The logistic regression model based on all the indexes was
significant [chi-square(4)=41.1, P < 0,0001; Cox & Snell R
square=0.507]. One subject from the control group was clas-
sified as belonging to the research group, and two subjects
from the research group as belonging to the control group.
Thus, the overall correct classification percentages were
94.8%. These results demonstrated that the CPF test differ-
entiated between non-ADHD and ADHD children. Figure
1 presents the test results of a child from the control (non-
ADHD) group. Figure 2 shows the results of a child from the
study (ADHD) group who was mainly inattentive.

DISCUSSION

Since ADHD children may experience significant functional
problems, early recognition and management can redirect
the educational, medical and psychosocial development of
most children [9,17,18]. Several different "involved" genes
were recognized as well as different types of attention
domains - visual, auditory, spatial, integrated, sustained,
covert and overt, among others [3-5]. In the absence of an

Table 2. Means and SDs of CPF test indexes for each study group

Study group Control group ANOVA
N Mean STD N Mean STD F(1,56) P
Attention 45.00 207.89 38.99 | 13.00 24423 17.78 10.55  <0.0020
Hyperactivity 45.00 15.20 19.19 | 13.00 1.54 1.90 6.49  <0.0136
Impulsivity 45.00 18.22 15.76 | 13.00 7.23 3.70 6.15  <0.0161
Reaction Time | 45.00 0.53 0.08 13.00 0.42 0.04 1913 <0.0001

*MANOVA: F(6,47) = 4.70, P< 0.001*MANOVA F(4,53) = 5.88, P<0.001
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available "biological marker" that would support a diagnostic
test, clinicians are asked to continue to use clinical criteria
and rating scales [2,9]. The major difficulty is that judgment
and experience are needed to appreciate what is “usual” for
an individual child. The impact of subjectivity on symptom
assessment is considerable [19]. That is the reason for the
quest for objective laboratory parameters of ADHD, which
hold the promise to be cost effective, are relatively free of bias,
provide immediate information, are easily administered, rely
only on the individual being evaluated, and can be admin-
istered in a variety of settings [10]. This explains why CPT,
although not recommended by the American Academy of
Pediatrics, was reported to be the most popular clinic-based
computerized tool to diagnose ADHD [20].

Studies of the CPT's validity had mixed results [9,11].
These tests measure the number of correctly detected stimuli
as well as response time [9,11,15,16]. The diagnosis is based
mainly on visual performance and usually ignores other
measures of attention [9,14,15]. This might explain why the
available tests suffer from relatively high false negative errors
and low overall utility. As much as one-third of the children
who fulfill DSM-IV-TR criteria for ADHD can escape detec-
tion when tested by CPT [9,11]. This study tried to overcome
the technical barriers by using a test that was developed while
taking into consideration the recommendations of previ-
ous studies. Therefore, the CPF test includes a multi-task
approach designed to objectively assess several domains of
attention and is intended for clinical use. All this would have
failed had the test not been valid and reliable in differentiat-
ing between children with and without ADHD. Therefore, the
main objective of this study was to test this ability.

The results of this pilot study showed that the CPF test
is valid for the diagnosis of ADHD in a population of chil-
dren aged 6-12. The differences in performance in all tested
parameters between the study and control groups were sta-
tistically significant.

The CPF test also proved to be reliable for ADHD diag-
nosis, and more sensitive than CPT in this small group of
children. In this pilot study, the CPT had a relatively high
false negative rate of 36%, which concurs with the results of
previous studies [9,11,13].

This study has several limitations: there is a clear dichot-
omy between the selected ADHD and control group. This is
because the study objective was to test validity and reliability
of an unknown diagnostic tool. This also explains the fact that
the ADHD group was without severe comorbid features. We
assume that this should be the first but not last step towards
a robust validation of the CPF test. We also assume that if the
differences are significant in a relatively small group, it might
be significant in larger cohorts, but this point requires further
research. There is a need to retest the results of this study in
larger cohorts, build a solid normal range of performance in

the general population to better discriminate between ADHD
and the comorbidities associated with the disorder, and test
validity and reliability among other populations (adolescents,
adults, preschoolers and children with and without different
comorbidities).

This study might be a helpful step towards more accurate
and objective diagnosis since it points to the need for addi-
tional information on the reliability and validity of ADHD
diagnostic methods. Further research is needed to develop
better modalities of assessment that can be applied practically
in the primary care setting to reach a more definitive process
of ADHD diagnosis.
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Tumors expressing CCL21 exhibited more aggressive growth and attracted a class of suppressive

leukocytes

Successful tumor growth depends on the ability of the tumor
to escape detection by the immune system. Human cancers
that express the chemokine receptor CCR7 are associated with
tumor metastasis and poor prognosis, suggesting that CCR7-
dependent signaling might lead to an immunotolerant tumor
microenvironment. Shields et al. studied a mouse melanoma
model in which the tumors expressed varying amounts of the
CCRY ligand, CCL21. Tumors expressing CCL21 exhibited more
aggressive growth and attracted a class of suppressive, rather

than pro-inflammatory, leukocytes. Furthermore, the tumor
microenvironment was rich in immunosuppressive cytokines
and exhibited lymph node-like features. These features were
not present in tumors that expressed low amounts of CCL21.
Thus, tumor CCL21 expression promotes an immunotolerant
tumor microenvironment, which is permissive for tumor
growth and spread.

Science 2010; 328: 749

Eitan Israeli

Human adenovirus structure at 3.5 angstrom resolution

Human adenoviruses may be a common cause of acute infec-
tions in humans, but they can also be used as vectors for vac-
cine and therapeutic gene transfer. Rational engineering of
safe adenovirus vectors has been hampered by a lack of high
resolution structural information. Two papers now describe the
structure of human adenovirus using complementary techniques.

Reddy etal. (Science 2010; 329: 1071 Harrison) have determined
the crystal structure at 3.5 angstrom resolution, while Liu et al. (p.
1038) solved the structure to 3.6 angstrom resolution by electron
microscopy. Together the structures provide insights into viral
assembly, stabilization, and cell entry mechanisms.

Eitan Israeli

Heterochromatin silencing of p53 target genes by a small viral protein

The transcription factor p53 (also known as TP53) guards against
tumor and virus replication and is inactivated in almost all
cancers. pb3-activated transcription of target genes is thought
to be synonymous with the stabilization of p53 in response to
oncogenes and DNA damage. During adenovirus replication,
the degradation of p53 by E1B-55k is considered essential for
p53 inactivation, and is the basis for p53-selective viral cancer
therapies. Soria and team have detected a dominant epigenetic
mechanism that silences p53-activated transcription,
irrespective of p53 phosphorylation and stabilization. The
authors show that another adenoviral protein, E4-ORF3,
inactivates p53 independently of E1B-55k by forming a nuclear
structure that induces de novo H3K9me3 heterochromatin

formation at p53 target promoters, preventing p53-DNA
binding. This suppressive nuclear web is highly selective in
silencing p53 promoters and operates in the backdrop of global
transcriptional changes that drive oncogenic replication. These
findings are important for understanding how high levels of
wild-type p53 might also be inactivated in cancer as well as
the mechanisms that induce aberrant epigenetic silencing of
tumor-suppressor loci. This study changes the longstanding
definition of how p53 is inactivated in adenovirus infection and
provides key insights that could enable the development of
true p53-selective oncolytic viral therapies.
Nature 2010; 466: 1076
Eitan Israeli
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Background: In compliance with public health measures
initiated by the Israel Ministry of Health following an
outbreak of influenza, amantadine was administered to all
patients in the psychogeriatric department of Lev Hasharon
Mental Health Center to reduce transmission and illness
severity in this susceptible population.
Objectives: To evaluate the potential beneficial effects of
amantadine on elderly hospitalized patients with persistent
schizophrenia.
Methods: We conducted a retrospective case review of the
treatment effects of amantadine on the mental, cognitive
and clinical states of elderly chronic schizophrenic patients
who received concomitant amantadine treatment and were
routinely evaluated with the Positive and Negative Syndrome
Scale, the Mini Mental State Examination, and Sandoz Clin-
ical Assessment Geriatric Scale.
Results: No significant differences before and after aman-
tadine treatment were noted.
Conclusion: Amantadine did not influence the mental, cog-
nitive and clinical states of elderly schizophrenia patients
and thus can be considered as an anti-influenza preventive
measure for this population, when indicated.

IMAJ 2010; 12: 536-538
amantadine, antiviral, psychogeriatric, schizophrenia,
cognition

easonal (or common) flu is a respiratory illness that can
be transmitted from person to person. The rates of serious
illness, hospitalization and deaths depend on the virulence
of the virus and differ by an order of magnitude between
more and less severe scenarios. Risk groups for severe and
fatal infection cannot be predicted with certainty but are
likely to include the elderly. A flu vaccine is the first and best
defense against the flu, but "influenza antiviral drugs" can be
an important second line of defense to treat the flu or prevent
flu infection [1].
Among emergent and re-emergent viral infections, influ-
enza constitutes one of the major threats to humans [2].

Although influenza vaccine can prevent influenza virus infec-
tion, the only therapeutic options to treat influenza virus are
antiviral agents [3]. Antiviral drugs are used to help control
flu outbreaks in places where a large number of people at high
risk of serious flu complications live in close contact with
each other, such as long-term care facilities [1]. There are four
influenza antiviral drugs approved for use in the United States
(oseltamivir, zanamivir, amantadine and rimantadine). When
used to prevent the flu, antiviral drugs have been reported to
be about 70% to 90% effective [1].

In compliance with public health measures initiated by
the Israel Ministry of Health following an outbreak of influ-
enza, the antiviral agent amantadine was administered to all
patients in the psychogeriatric department of Lev Hasharon
Mental Health Center to reduce transmission and illness
severity in this susceptible population. Amantadine is also
used to alleviate symptoms of Parkinson's [4] and drug-
induced extrapyramidal signs and symptoms [5], for attenua-
tion of olanzapine-induced weight gain [6,7], and to enhance
cognition and clinical symptomatology in schizophrenic
patients [8-10]. This psychoactive influence may be related to
its effect on augmentation of dopaminergic neurotransmis-
sion in the central nervous system.

Several reports have suggested that amantadine has ben-
eficial effects on global status and cognition in patients with
mild to moderate Alzheimer's disease [11,12]; however, exac-
erbation of schizophrenia associated with amantadine treat-
ment has also been reported [13,14]. The effects of amanta-
dine on cognition were investigated in schizophrenic patients
[8] but not in the elderly schizophrenic patient population.

Amantadine is an antiviral drug primarily used for the
treatment and chemoprophylaxis of flu. The mechanism by
which amantadine inhibits influenza virus replication has
not been fully elucidated. However, there is considerable
evidence that amantadine inhibits an early event in the virus
replication cycle, either by preventing virus penetration or
virus uncoating or by blocking primary transcription [15].

The potential benefit of amantadine treatment for influ-
enza in the psychogeriatric population outweighed the risk
of exacerbation of the mental state sometimes associated
with amantadine treatment. Thus, as per the guidelines of the
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Israel Ministry of Health, amantadine was administered to all
elderly schizophrenic patients hospitalized in the psychogeri-
atric department following an outbreak of seasonal influenza.
Due to the risk of exacerbation of psychiatric morbidity, the
mental and cognitive states of the patients were evaluated
regularly.

We report the effects of amantadine administered to
elderly schizophrenic patients in compliance with public
health measures. This "aggressive action" was in response to
the flu outbreak and aimed to reduce the spread and severity
of illness. The effect of adjunct amantadine therapy on clinical
symptoms, cognition, overall functioning, and mental status
of hospitalized psychogeriatric patients was evaluated.

PATIENTS AND METHODS

All inpatients (n=60) in the two departments of the psy-
chogeriatric nursing facility at Lev Hasharon Mental Health
Center were potential candidates for this retrospective case
review study. Though all 60 patients in the psychogeriatric
nursing facility had received flu vaccines, 12 developed influ-
enza and were transferred to a general hospital. An additional
10 patients had been receiving memantine as ongoing treat-
ment and therefore did not receive amantadine.

Amantadine treatment (100 mg/day administered in the
morning) was given to the remaining 38 patients (mean age
78, range 65-99) in compliance with Ministry of Health
treatment guidelines for the elderly inpatient population.
All patients met DSM-IV Axis I criteria for schizophrenia
disorders, according to case information. All participants
had chronic schizophrenia, were chronically hospitalized for
many years, had no current or previous DSM-IV diagnosis of
drug or alcohol dependence, and none were suffering from a
first episode. They were all treated with atypical antipsychotic
agents and received the same medication for at least 3 months
with no change in dosage for at least 4 weeks prior to admin-
istration of amantadine.

Routine clinical assessments included the Positive
and Negative Syndrome Scale [16], the Mini Mental State
Examination [17] to assess mental status and cognitive func-
tioning, and the Sandoz Clinical Assessment Geriatric Scale
[18] to examine any post hoc correlations to amantadine
treatment. The retrospective case review was approved by the
Institutional Review Board. All questionnaires and data were
archival and derived from the patients' medical records.

STATISTICAL ANALYSIS

Standard ¢-tests were used to compare treatment effects
before and after treatment with amantadine. Spearman’s
bivariate correlation analysis was used to examine the asso-
ciation between variables, and a partial correlation analysis
was performed to determine the effects of potential con-

founding sociodemographic variables. Statistical analysis
was performed using the Statistical Package for the Social
Sciences (SPSS).

RESULTS

Amantadine did not influence the mental or cognitive states
of the patients. There were no significant differences in the
treatment effects of amantadine with respect to: Positive
and Negative Syndrome Scale (P = 0.74), Sandoz Clinical
Assessment Geriatric Scale (P = 1.00), and the MMSE (P
= 0.21). In addition, there was no further exacerbation of
psychotic symptoms. No significant correlations were noted
between test variables and sociodemographic variables.

DISCUSSION

Amantadine is a necessary antiviral treatment in the event of
an outbreak of influenza [19]. Though it has been associated
with an exacerbation of the mental state of some psychiatric
patients [13,14], there are also reports of improved cognition
following amantadine treatment, hence our report on this issue.
Several studies recently reported that the administration of
amantadine to elderly Alzheimer's patients revealed beneficial
effects on global status and cognition [11,12]. In contrast, our
study did not show improved global status. While Silver and
colleagues [8] reported that amantadine was associated with
improved visuomotor coordination in schizophrenia patients,
in agreement with our findings, they found no significant
changes in cognitive functions, particularly with regard to the
MMSE, which was used to measure general cognitive function.
The lack of effects on clinical symptomatology after receiving
amantadine treatment in our study was in agreement with the
report of Silver and Geraisy [9,10]. The apparent lack of treat-
ment side effects may be due to the small sample size and the
lack of a control group. In contrast, there are reports of exacer-
bation of schizophrenia associated with amantadine treatment
[13,14]. Our case report review did not reveal amantadine-
induced exacerbations, supporting the option of concomitant
amantadine therapy for elderly schizophrenic patients. Thus
amantadine can be considered as an anti-influenza preventive
measure for this population, when indicated.

This information is relevant to the elderly population,
especially those in institutional settings, whether retirement
homes or treatment facilities for persons with mental illness.
This study does have limitations, namely, it was a retrospec-
tive case review study with no control group and the study
population was small.

Considering the inconsistent findings in the literature
regarding the therapeutic effects on patients and the apparent

MMSE = Mini Mental State Examination
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lack of studies examining these effects in elderly patient popu-
lations, further study is warranted. Since amantadine is widely
used in the prophylaxis and treatment of flu [19], collection
and evaluation of the data for amantadine-treated patients
may contribute to a more comprehensive assessment of the
overall treatment effects of adjunctive amantadine therapy.
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Linking a distal autoimmune disease to the gut microbiota

Shortly after birth, the human gut is colonized by 1000
microbial species, which eventually number hundreds of
trillions of cells in an adult, far exceeding the total number
of our own cells. Microbes colonize the gut to gain access to
a rich food source, and in return they are known to improve
human health by enhancing our digestive system and
providing extra defenses against pathogens. However, they
can also negatively affect the host immune response, and
they have been linked to the development of autoimmune
diseases, particularly those of the gut such as inflammatory
bowel disease. To investigate how gut microbes can cause
the development of an autoimmune disease elsewhere,
Wu and collaborators used mice engineered to develop
inflammatory arthritis. These mice were reared under germ-

free conditions, thereby inhibiting microbial colonization
of the gut, which was found to delay the onset of arthritis
and to reduce its severity. Initiation of autoimmune arthritis
in this model is driven by the adaptive immune response.
Consistent with this, the authors found reduced T helper 17
(Th17) cell capabilities in the germ-free mice. Th17 cells can
cause autoimmune disease, and gut microbes can induce
the production of these cells in the intestine. The authors
show that a single commensal gut microbe introduced in
the germ-free mice promoted the differentiation of Tv17 cells
and triggered arthritis, thereby linking a distal autoimmune
disease to the gut microbiota.
Immunity 2010; 32: 815
Eitan Israeli

“Wear your learning, like your watch, in a private pocket, and do not pull it out and strike
it merely to show you have one. If you are asked what o'clock it is, tell it, but do not
proclaim it hourly and unasked, like the watchman”

Lord Chesterfield (1694-1773), British statesman and writer
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ABSTRACT:

KEY WORDS:

Background: Ultrasound examination of the fetus enables
diagnosis of many major malformations during pregnancy,
providing the possibility to consider termination of the
pregnancy. As a result, in many cases the incidence of mal-
formations at birth does not represent their true incidence.
Objectives: To determine the impact of prenatal diagnosis
and pregnancy termination on the relative incidence of
malformations at birth among Jews and Muslim Arabs in Israel.
Methods: Data on selected major malformations in 2000—
2003 were collected from the two large central databases of
the Ministry of Health and the Central Bureau of Statistics
which contain information regarding births, stillbirths and
terminations of pregnancies.
Results: For many malformations the total incidence was
much higher than the incidence at birth. For almost all of
the malformations studied, the total incidence was higher
in Muslims than in Jews and the differences were further
accentuated among the liveborn because of the differences
in the rate of pregnancy terminations.
Conclusions: In order to detect possible influences of
environmental or genetic factors on major malformations
in Israel, it is critical to look at data including pregnancy
terminations, stillbirths and live births.

IMAJ 2010; 12: 539-542
malformations, prenatal diagnosis, termination of
pregnancy, Jews, Muslims

he population of Israel is estimated to be 7,282,000 and is

both ethnically and religiously diverse. Jews constitute 80%
of the population, while Muslims constitute 15%, Druze 3%,
and Christians 2% [1]. Most of the Muslims and Christians
are Arabs. There has been an impressive reduction in infant
mortality rates among both Jewish and non-Jewish citizens
since the creation of the State of Israel in 1948; however, dif-
ferences remain particularly as a result of differences in the

* This article represents the opinions of the authors and not
necessarily those of the Ministry of Health.

frequency of congenital malformations and genetic diseases
[2]. Significant differences in the rate of malformations at birth
between Jews and the Muslim and Druze populations were
demonstrated in a study that used the National Registry of
Birth Defects during the period 1991-2000 among more than
1.2 million liveborns [3]. However, since major fetal malfor-
mations may be diagnosed during pregnancy and often lead to
pregnancy termination, the incidence at birth does not always
represent the true incidence. The present study was performed
to determine the impact of prenatal diagnosis on the rates of
selected major malformations at birth among the two major
religious communities in Israel - Jews and Muslims.

SUBJECTS AND METHODS

Data were collected from the two large central databases of
the Ministry of Health and the Central Bureau of Statistics;
these contain information on births, stillbirths and termina-
tions of pregnancies. In Israel almost all infants are delivered
in hospitals and the mandatory reporting of all live and still-
births to the Ministry of Health includes details regarding
the presence and type of congenital malformations. Since the
year 2000, the mandatory report to the Central Bureau of
Statistics of pregnancy termination for reasons of suspected
fetal malformations includes details on the type of malforma-
tions diagnosed. These data are all coded according to the
ICD-10 by a single coder and entered into the appropriate
database. When the malformation is part of a syndrome, the
code given is that of the syndrome.

Each of the two registries is linked to the Israeli Population
Registry in which each liveborn is assigned a unique identifica-
tion number and includes demographic details, among them
religion. The Ministry of Health and the Central Bureau of
Statistics registries were compared and duplicate entries were
deleted. These consisted primarily of late terminations of preg-
nancy that are also registered as stillbirths. We report on the
total number and rates of congenital malformations for live
births, stillbirths and pregnancy terminations using the infor-
mation from both registries after correcting for duplicates.

539



ORIGINAL ARTICLES

IMA] e VOL 12 » SEPTEMBER 2010

Table 1. Selected malformations in the Israeli Jewish population between 2000 and

2003 among live births, termination of pregnancies and stillbirths

Numbers of Rates
Live Still TOP/ Total/
births TOP  births Total | Total 10,000 LB

Abdominal wall defects 23 38 2 63 0.61 1.67
Anencephaly 17 154 17 188 0.82 4.99
Anophthalmia 2 2 1 5 0.4 0.13
Atresia esophagus 73 0 2 75 0 1.99
Atresia large intestine 82 1 8 86 0.01 2.28
Atresia small intestine 47 0 0 47 0 1.25
Choanal atresia 23 0 0 23 0 0.61

Cleft lip/palate 116 18 7 141 0.13 3.74
Cleft palate 90 6 1 97 0.06 2.58
Congenital kidney cystic disease 108 18 3 129 0.14 3.43
Diaphragmatic hernia 34 6 3 43 0.14 1.14
Encephalocele 8 25 3 36 0.69 0.96
Exstrophy bladder 5 0 0 5 0 0.13
Hypoplastic left heart 25 40 0 65 0.57 2.89
Prune belly syndrome 2 4 0 6 0.67 0.16
Reduction deformities of brain 7 21 6 34 0.62 0.9

Reduction deformities of limbs 62 17 0 79 0.22 21

Renal agenesis 96 27 4 127 0.21 3.37
Spina bifida 41 62 6 109 0.62 0.57
Tetralogy of Fallot 83 20 3 106 0.19 2.81

Transposition of great vessels 40 15 9 64 0.23 1.7

Trisomy 13 and 18 27 38 5 70 0.54 1.86
Trisomy 21* 358* 484 842 0.57 22.36

The stillbirths do not include late termination of pregnancy (Methods)

*A unique registry exists for trisomy 21 in the Ministry of Health and the numbers at birth

include stillbirths.
TOP = termination of pregnancy
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The rates of diagnosis of some of the malformations diag-
nosed at birth, such as congenital heart malformations, differ
among the hospitals. In order to reduce this bias, we included
in this study only malformations for which the diagnosis is
unequivocal during pregnancy or at birth. Although this
correction allows for greater uniformity, it is known that the
registries are incomplete due to partial reporting and thus
underestimate the rate of malformations in Israel.

Some of the information from these reports is not suffi-
ciently specific due to the use of general terms such as "con-
genital heart malformations” or "multiple malformations,"

thus contributing further to an underestimation of the num-
ber of each malformation. In addition, when the malforma-
tions were part of a syndrome they were not included in the
study. Since it is not always possible to differentiate in the
report between unilateral and bilateral cases of major kidney
malformations such as renal agenesis and congenital kidney
disease, these malformations include both possibilities.

RESULTS

From 2000 to 2003 in Israel there were 376,627 liveborn
Jewish infants and 144,625 liveborn Muslim Arab infants [1].
As expected, Down syndrome and open neural tube defects
were the most frequent malformations among both Jews and
Muslims [Tables 1 and 2]. For almost each of the malforma-
tions studied, the total incidence was higher in Muslims than
in Jews [Table 3]. One exception was Down syndrome for
which the total incidence among Jews (23.36 per 10,000 live
births) was higher than among non-Jews (16.35 per 10,000
live births) as a direct consequence of the higher proportion
of Jewish women being pregnant at later ages [1].

In addition, since for each of the malformations studied the
rate of pregnancy termination was higher among Jews than
among Muslims, almost all the malformations were more
frequent at birth among Muslims than among Jews [Table 3].
For Down syndrome this resulted in a false impression that it
is more frequent among non-Jews than in Jews.

For many of the malformations studied the rate at birth did
not represent even an estimate of the true incidence. The most
extreme example was anencephaly. Among Jews the rate of
live births with anencephaly (0.45 /10,000 live births) was 10.9
times lower than its true incidence (4.99/10,000 live births).

DISCUSSION

From a public heath perspective, analysis of the relative inci-
dence of malformations is important both for planning of ser-
vices and for the determination of causal factors. In the case of
the former, the rate of congenital malformations at birth is the
variable that needs to be taken into account. However, in order
to detect possible influences of environmental or genetic factors
itis crucial to estimate the true incidence of the malformations.
The true incidence must include data about terminations of
pregnancy since the incidence at birth is strongly influenced by
the rate of pregnancy termination for many of the malforma-
tions. In addition, since for some of the major malformations
such as anencephaly many of the affected fetuses are stillborn,
these data must also be added. Only the total rates of congeni-
tal malformations thus derived should be used to determine
and follow the incidence of malformations in order to detect
possible influences of environmental or genetic factors. The
present study confirmed that in a country where termination
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of pregnancy for malformations is possible, the incidence at
birth is a very poor indicator of the true incidence for many
of the malformations, and, as already noted, the most extreme
example was anencephaly. As a result, while in some coun-
tries research on the rate of open neural tube defects at birth is
enough to follow the implementation of food fortification with
folic acid, in Israel such a study would not be representative.
It would not have been possible to demonstrate the results of
the 2000 recommendation for folic acid supplementation using
only data from live births since no significant changes at birth
were observed. Only with data on termination of pregnan-
cies and stillbirths was the reduction in the incidence of open
neural tube defects in Israel demonstrated [4]. In contrast, for
malformations that are rarely diagnosed during pregnancy -
such as cleft palate, choanal atresia or small intestinal atresia
- incidence rates at birth are similar to the true incidence in
the population.

In the present study the differences in the rate of preg-
nancy termination between Jews and Muslims were evident.
The differences were present both for a severe and lethal mal-
formation such as anencephaly (82% terminated among Jews
and 60% among Muslims) and less severe malformations such
as spina bifida (62% and 32%) or Down syndrome (57% and
24%). While among Jews more than 50% of pregnancies were
terminated for 9 of the 23 selected malformations, among
Muslims anencephaly was the only malformation for which
more than 50% of the cases were terminated. Among Jews
the rate of pregnancy termination for malformations was less
than 50%, either because the malformation was difficult to
diagnose or because the malformation itself was relatively
mild. In the case of severe malformations such as renal agen-
esis and cystic malformations of the kidneys, it is probable
that the relatively low rates of pregnancy termination are due
to the inclusion of cases with unilateral malformations that
allow for normal life. In contrast, among Muslims the preg-
nancies with a malformation were terminated for 16 of the 23
selected malformations in less than 10% of the cases.

What are the reasons for the difference in the rates of
pregnancy termination for malformations in these two
populations? Among the malformations that are diagnosed
during pregnancy the differences in the rate of pregnancy ter-
mination between the two religious communities are mostly
due to differences in religiosity [5]. According to Jewish Law,
interruption of pregnancy is mostly forbidden after 40 days of
pregnancy, whereas Islamic Law absolutely forbids termina-
tion of pregnancy after the 120th day of pregnancy. However,
among Jews the majority of the population is secular and
considers termination of pregnancy legitimate. As a result,
as seen in the present study, for the most severe malforma-
tions the rates of termination of pregnancy are within a
similar range (between 69% and 54%). On the other hand,
the general Muslim population is traditionally religious, and

Table 2. Selected malformations in the Israeli Muslim Arab population between 2000
and 2003 among live births, termination of pregnancies and stillbirths

Numbers of Rates
Live TOP/ Total/
births TOP  Stillbirths  Total | Total 10,000LB

Abdominal wall defects 1 10 1 22 0.45 1.52
Anencephaly 17 76 34 127 0.6 8.78
Anophthalmia 2 0 0 2 0 0.14
Atresia esophagus 45 1 1 47 0.02 3.25
Atresia of large intestine 48 0 1 49 0 3.39
Atresia of small intestine 33 0 0 33 0 2.28
Choanal atresia 1 0 0 1 0 0.76
Cleft lip/palate 83 6 0 89 0.07 6.15
Cleft palate 39 1 1 4 0.02 2.83
Congenital kidney cystic disease 63 9 6 78 0.12 5.39
Diaphragmatic hernia 31 2 0 33 0.06 2.28
Encephalocele 16 6 4 26 0.23 1.8
Exstrophy bladder 8 0 1 4 0 0.28
Hypoplastic left heart 27 4 0 31 0.13 2.14
Prune belly syndrome 3 0 0 3 0 0.21
Reduction deformities of brain 10 4 2 16 0.25 1.1
Reduction deformities of limbs 43 5 1 49 0.1 3.39
Renal agenesis 29 3 3 35 0.09 2.42
Spina bifida 66 32 3 101 0.32 6.98
Tetralogy of Fallot 52 3 1 56 0.05 3.87
Transposition of great vessels 39 1 0 40 0.02 2.77
Trisomy 13 And 18 8 5 3 16 0.31 1.1
Trisomy 21* 179 57 236 0.24 16.35

The stillbirths do not include late termination of pregnancy (methods)

The data for trisomy 21 are obtained through a different registry for the non-Jewish population

and the numbers at birth include stillbirths
TOP = termination of pregnancy

the birth of a malformed child is often accepted as God's will
and an event that should not be interfered with. Indeed, the
rates of pregnancy termination are relatively low even for
severe malformations.

However, an important question that must be addressed
but cannot be resolved by the present study is whether the
differences in the rate of pregnancy termination represent
only a difference in the approach to pregnancy or are also
due to differences in the ability to arrive at a diagnosis dur-
ing pregnancy. In the example of anencephaly, since almost
all the cases are diagnosed during pregnancy, the differences
in the rate of termination among the two groups are mainly
explained by differences concerning the approach to termina-
tion. However, for other disorders such as cardiac malforma-
tions the ability to reach a prenatal diagnosis depends on the
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Table 3. Selected malformations in the Israeli population between 2000 and 2003:
comparison of the rates at birth and total rates between Jews and Arab Muslims*

Live births rates Total rates
Muslims Jews  M/Jratio | Muslims Jews M/) ratio
Anencephaly 1.18 0.45 2.6 (1.3-5.1) 8.78 499 1.8(1.4-2.2)
Atresia esophagus 3.1 1.94 1.6(1.1-2.3) 3.25 1.99  1.6(1.1-2.4)
Atresia large intestine 3.31 218 1.5(1.1-2.2) 3.39 2.28 1.5(1.0-2.1)
Atresia small intestine 2.28 1.25 1.8(1.2-2.9) 2.28 1.25 1.8(1.2-2.9)
Cleft lip/palate 5.74 3.08 1.9(1.4-2.5) 6.15 374 1.6(1.3-2.1)
Cleft palate 2.70 239 1.1(0.8-1.6) 2.83 2.58 1.1(0.8-1.6)
Congenital kidney cystic disease 4.36 287 15(1.1-2.1) 5.39 343 1.6(1.2-2.1)
Diaphragmatic hernia 2.14 0.90 24(1.5-3.9) 2.28 114 2.0(1.3-3.5)
Encephalocele 110 021 52(Q2-122)| 180 09 1.9(1.1-3.1)
Abdominal wall defects 0.76 0.61 1.2(0.6-2.6) 1.52 1.67 0.9(0.6-1.5)
Hypoplastic left heart 1.87 0.66 2.8(1.6-4.9) 2.14 173  1.2(0.8-1.9)
Reduction deformities of brain 0.69 0.19 3.7(1.4-9.8) 1.10 0.90 1.2(0.7-2.2)
Reduction deformities of limbs 2.97 165 1.8(1.2-2.7) 3.39 210 1.6(1.3-2.3)
Renal agenesis 2.01 255 0.8(0.5-1.2) 2.42 337  0.7(0.5-1.0)
Spina bifida 4.56 1.09 4.2(2.8-6.2 6.98 289 24(1.8-3.2)
Tetralogy of Fallot 3.60 220 1.6(1.2-2.3) 3.87 281 1.4(1.0-1.9)
Transposition of great vessels 2.70 1.06 2.5(1.6-4.0) 2.77 1.70 1.6 (1.1-2.4)
Trisomy 13 and 18 0.55 0.72 0.8(0.4-1.7) 1.1 1.86 0.6 (04-1.0)
Trisomy 21 1.23 0.92 1.3(1.1-1.6) 16.35  22.36 0.7 (0.6-0.8)

*Includes only those malformations in which there were more than 5 cases among either Jews

or Muslims
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Threats to and from bats

Bats appear to be able to host an assortment of alarming
pathogens, which, if they do not extirpate the bats, have
implications for human health. For example, exposure to
bats is the main source of human rabies in the Americas.
But rabies is not generally transmitted among people;
humans are a dead end for the virus. Streicker et al. (Science
2010;329: 676) show that rabies virus lineages tend to be
specific for bat lineages. It seems that although rabies
viruses have the potential for rapid evolution, this property
alone is not enough to overcome genetic barriers, which
inhibit the onward transmission of rabies virus into a new
species. White-nose syndrome, an exotic fungal infection
of bats, has spread over the past 3 years from upstate New

type of examination that was performed during pregnancy.
Therefore, it is probable that at least some of the differences
observed for malformations such as hypoplastic left heart
(62% terminated among Jews and 13% among Muslims) or
transposition of great vessels (23% and 2%) are secondary to
differences of either availability or use of the medical services
between the two populations.

In conclusion, when looking at the rate of malformations
in a country such as Israel where interruption of pregnancy is
allowed, it is critical to look at data including pregnancy termi-
nations, stillbirths and live births to detect possible influences
of environmental or genetic factors on major malformations.
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York to West Virginia, killing on average 70% of the animals
in a hibernating colony. The infection makes bats restless
over winter when they should be dormant, which makes
them exhaust their fat reserves, resulting in the death of
over a million bats. Frick et al. (p. 679) analyzed population
data collected on bats in the northeastern United States for
the past 30 years and show that, mainly owing to white-nose
syndrome, the once abundant little brown bat is heading
for regional extinction in the next 16 years or so. This scale
of loss of an insectivorous mammal is expected to have
repercussions for ecosystem integrity and for the economic
costs of agricultural pest control.

Eitan Israeli

Perfectionism is the enemy of creation, as extreme self-solitude is the enemy of well-being”

John Updike (1932-2009), American novelist, poet, short story writer, art critic, and literary critic, and widely

considered one of the great American writers of his time
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ABSTRACT:

KEY WORDS:

Background: Enteral nutrition in the critically ill patient is
often complicated by gastrointestinal intolerance, man-
ifested by a large gastric residual volume. The frequency
of GRV assessment and the intolerant level above which
feeding is stopped is controversial.
Objectives: To evaluate a novel approach to EN by allowing
high GRV and once-daily assessment that was correlated
with the paracetamol absorption test.
Methods: We conducted a pilot prospective study in an 18
bed general intensive care unit. The study group comprised
52 consecutive critically ill mechanically ventilated patients.
Enteral nutrition was started at full delivery rate. Once-
daily assessment of GRV with three consecutively repeated
threshold volumes of 500 ml was performed before stopping
EN. The paracetamol absorption test was performed and
correlated to GRV. Patients were divided into two groups:
low GRV (¢ 500 ml) and high GRV (at least one measurement
of GRV» 500 ml). Clinical outcome included maximal calories
delivered, incidence of pneumonia, ICU length of stay, and
ICU and hospital mortality.
Results: There were 4 patients (9.5%) with ventilator-associated
pneumonia in the low GRV group and 3 (30%) in the high GRV
group (P=0.12). GRV was inversely correlated to paracetamol
absorption; however, neither GRV nor paracetamol absorption
was associated with the development of pneumonia. Both
groups had similar ICU length of stay (11.0 + 8.2 vs. 13.8 + 14.4
days, P=0.41), and similar ICU (21% vs. 40%, P=0.24) and
hospital mortality (35% vs. 40%, P=1.0).
Conclusions: In critically ill mechanically ventilated patients,
allowing larger gastric residual volumes, measured once
daily, enables enteral feeding with fewer interruptions
which results in high calorie intake without significant com-
plications or side effects.

IMAJ 2010; 12: 543-548
gastric residual volume, enteral nutrition, gastric emptying,
critically ill, ventilator-associated pneumonia

GRV = gastric residual volume
EN = enteral nutrition
ICU = intensive care unit

nderfeeding in critically ill patients is associated with
U immunosuppression, increased risk of infection, and
higher mortality [1]. Achieving nutritional goals via the
enteral route in these patients, while avoiding total parenteral
nutrition, has been shown to reduce infection rate, improve
wound healing, and maintain gut mucosal integrity [2-4]
Despite these major functions the delivery of EN is hampered
by a myriad of complicated protocols and local practices that
are diverse among different intensive care units. Critically
ill patients often have gastrointestinal intolerance presumed
to be manifested by an increased gastric residual volume
[5]. Feeding protocols have tried to define the threshold
volume above which feeding should be withheld as well as
the frequency of GRV assessment [6]. Multiple interruptions
in EN due to frequent daily assessments of GRV, discarding
checked volumes, and withholding feeding or reducing the
rate of feeding due to presumed high GRV may all contribute
to low caloric intake and perhaps increased use of TPN, with
effect on outcome [5,7]. Another common practice is the
gradual step-up of feeding until the appropriate calculated
energy goal is reached.

We developed a simple protocol, namely, initiating feeding at
the maximal final delivery rate, allowing a larger GRV threshold
of up to 500 ml before withholding feeding and decreasing the
number of GRV assessments to once a day. We evaluated both
the significance of GRV levels by concomitant paracetamol
absorption and the safety of the protocol by outcome variables
such as incidence of ventilator-associated pneumonia, intensive
care unit length of stay, and ICU and hospital mortality.

PATIENTS AND METHODS

All intubated and mechanically ventilated medical and surgi-
cal patients admitted to the ICU for at least 24 hours and who
needed EN were eligible to enter the study. Contraindications
to EN were based on the American Society of Parenteral and
Enteral Nutrition guidelines, and included severe diarrhea,

TPN = total parenteral nutrition
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protracted nausea and vomiting, malabsorption, bowel resec-
tion, pancreatitis, bowel obstruction, perforation, or peritoni-
tis. Patients were recruited to the study on commencing EN
within 48 hours of admission. On recruitment the following
data were obtained: age, gender, vital signs, diagnosis, and
APACHE II score.

The study period was 5 days during which the following
variables were recorded: liver function and coagulation tests,
daily SOFA score, use of vasopressors and opioids, and daily
total calories received expressed as a percentage of the daily
planned calorie intake. Stopping EN and switching to TPN
was recorded. Patients were followed for the development of
VAP over a 30 day period. VAP was defined according to the
U.S. Centers for Disease Control definition of nosocomial
pneumonia [8]. Days on mechanical ventilation, ICU length
of stay, and 30 day all-cause mortality were recorded. Patient
consent was obtained from next of kin, according to the hos-
pital's Helsinki Committee guidelines.

Nasogastric tube position was confirmed by auscultation
and radiography. Enteral formulas were given as a 1 Kcal/1 ml

APACHE = Acute Physiology and Chronic Health Evaluation
SOFA = Sequential Organ Failure Assessment
VAP = ventilator-associated pneumonia

Figure 1. Flowchart of enteral nutrition feeding study protocol in critically ill
mechanically ventilated patients. PN = parenteral nutrition
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strength solution using either full-strength feeds with isotonic
formulas (Osmolite®, Abbott, USA), or half-strength feeds
with hypertonic formulas (NephroCare®, Abbott). Gastric
aspiration of less than 500 ml enabled the initiation of EN.
The head of the patient's bed was elevated to 35°.

On the first study day, full caloric target delivery rate
(in ml/hr) was initiated immediately, as determined by the
Harris-Benedict equation [9], and continued for 4 hours
[Figure 1] until the first GRV was checked (first GRV). A
GRV < 500 ml allowed the resumption of full delivery rate
without checking further gastric residue until the next day.
Subsequently, GRV was assessed only once a day. Each morn-
ing a GRV < 500 ml permitted the continuation of feeding
until the next assessment 24 hours later.

A first GRV > 500 ml either at the first 4 hour assessment or
each morning during the 5 study days necessitated withholding
feeding for 4 hours after which GRV was rechecked (second
GRYV). Metoclopramide 10 mg three times a day was initiated.
At this second assessment, a gastric residue < 500 ml allowed
the resumption of feeding, whereas a gastric residue > 500 ml
necessitated the withholding of feeding until the next morning.
On the next day, a third consecutive GRV (third GRV) > 500
ml culminated in stopping EN and commencing TPN.

GRYV was assessed by connecting the nasogastric tube to a
bag, thus allowing gastric residue to drain passively by grav-
ity. At the end of the passive drainage, further gastric residue
was checked by active suction of the nasogastric tube using a
50 ml syringe. Any additional volume obtained by the syringe
was added to the passively drained volume. At each GRV
assessment, a volume exceeding 500 ml was discarded, while
a volume < 500 ml was returned back to the patient via the
nasogastric tube.

During the first 5 days a chest X-ray was performed daily
to assess for new pulmonary infiltrates and to ensure correct
nasogastric tube position. Two independent board-certified
radiologists who were unaware of the study design reviewed
all chest X-rays and assessed the appearance of new pulmo-
nary infiltrates.

Each morning on the first 5 days of the study, 1 g of par-
acetamol was administered 1 hour prior to checking GRV.
Paracetamol serum levels were obtained at time 0, 15, 30,
45, and 60 minutes after administration of paracetamol. The
area under the paracetamol concentration-time curve from
0 to 60 minutes (AUC60) was calculated by the trapezoid
rule. During the hour that it took to measure paracetamol
blood levels, enteral feeding continued uninterrupted and the
daily GRV assessment was performed during the next hour.
Paracetamol absorption test was discontinued in the event of
a twice normal rise in transaminase levels.

The presence of any enteral feed within the oral cavity was
considered as a regurgitation/vomiting episode. Two consec-
utive such episodes within a period of 24 hours necessitated
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stopping enteral nutrition and switching to TPN. Enteral
nutrition continued until extubation or death.

Indications for withholding EN and initiating TPN were:
three consecutive GRV measurements > 500 ml, two consecu-
tive vomiting/regurgitation episodes within a period of 24 hours,
upper gastrointestinal bleeding, or gastrointestinal surgery.

The patients were divided into two groups according to
the GRV measurements. Patients with at least one GRV mea-
surement > 500 ml over the 5 study days constituted the high
GRYV group and patients whose GRV never exceeded 500 ml
constituted the low GRV group.

STATISTICAL ANALYSIS

The data were analyzed using BMDP Statistical software.
Continuous variables were compared by groups, using
Student's t-test. In those cases in which the variables did not
have a Gaussian distribution we applied a square-route trans-
formation in order to achieve "normality.” Discrete variables
were compared using Pearson's chi-square test or Fisher's
exact test, as appropriate. Those comparisons having a small
sample size were analyzed using non-parametric analysis.
Spearman correlations were calculated between various
parameters. A P value < 0.05 was considered significant.

Table 1. Demographic data on admission

Patients with Patients with
GRV¢500 ml  GRV >500 ml*

Parameter (N=42) (N=10) Pvalue**
Age (yrs, mean + SD) 61.5+20.6 52.9+25.8 0.26
Male gender (%) 57% 80% 0.28
Body mass index (kg/m2) 29.0+9.4 26.3+4.8 0.40
APACHE Il score 16.5+8.9 18.1:8.4 0.60
Diagnosis on admission (%)

Septic shock 12 (28%) 4 (40%)

COPD 8 (19%) 2 (20%)

Head trauma 7 (17%) 4 (40%)

Pneumonia 3 (7%)

Meningitis 3 (7%)

Drug overdose 2 (5%)

Smoke inhalation 2 (5%)

Miscellaneous 4 (9.5%) Pvalue$
Lab tests on admission (mean  SD)

Hemoglobin (g/dl) 11.0+2.1 11.3:1.4 0.64
WBC count (x 103/pL) 145+9.5 20.6 +10.4 0.07
Creatinine (mg/dl) 15+14 1.3+1.1 0.63
Albumin (g/L) 28.6+6.4 29.2+10.2 0.81
Serum glucose (mg/dl) 179.6£73.3  169£92.0 0.70
Mechanical ventilation

PEEP 6.2+3.3 6.1+3.8 0.96
PIP 23.8+8.0 24.3:+6.6 0.85
PO2/FiO2 ratio 2821171 325.1£151.2 0.34

* No. of patients with at least one measurement of gastric residual volume
»500 ml during the study period

** P¢0.05 was considered to be statistically significant.

§ Due to small number of patients in the subgroups, we could not calculate
statistical significance for these parameters.

COPD = chronic obstructive pulmonary disease, PEEP = positive end-
expiratory pressure, PIP = peak inspiratory pressure

RESULTS

Fifty-two consecutive critically ill mechanically ventilated
patients were enrolled in the study: 42 had GRV < 500 ml
(low GRV group) and 10 had at least one GRV measurement
> 500 ml (high GRV group).

Patient characteristics and laboratory results in both
groups on admission were similar [Table 1]. SOFA score was
also similar [Table 2]. Enteral nutrition was begun at 17.7 +
12.0 hours from admission in the low GRV group, and 19.9 +
8.5 hours in the high GRV group (P = 0.59) [Table 2].

Planned feed delivery rate in ml/hr and target Kcal/day
to be delivered in both groups were similar. The percentage
of daily calorie target achieved was similar on 3 of the 5 days
of the study with more calories delivered on the 3rd and 4th
day in the low GRV group, which was statistically significant

Table 2. Patient characteristics during 5 days of study

Patients with GRV Patients with GRV
Parameter <500 ml (N=42) > 500 ml (N=10) Pvalue
Hours from admission
to start of enteral nutrition 17.7£12.0 19.9+8.5 0.59
Average planned feed
delivery rate (ml/hr) 68.3+14.8 67.6+10.5 0.89
Average target kcal/day 1562 + 356 1550 + 230 0.92
Percentage of daily calorie
target achieved
Day 1 80.8+10.3 77.6+11.3 0.45*
Day 2 96.1+9.8 93.6+10.5 0.38*
Day 3 101.1+6.9 91.3:11.9 0.03*
Day 4 99.5+9.1 83.2+15.2 0.02*
Day 5 98.2+6.6 87.4+15.4 0.09*
Average daily GRV*
Day 1 147.8 130 264 +£232.4 0.07*
Day 2 95.6+110.7 330.0 £ 423.5 0.10*
Day 3 122.8+133.4 352.8 +166.9 0.004*
Day 4 84.8+100.3 554 +233.7 <0.001*
Day 5 103.8+123.6 140 + 89.4 0.47*
Average paracetamol
AUC60 (mg/min/L)
Day 1 353.6 + 268.7 261.1+£270.5 0.22 1
Day 2 432.7 + 336.2 276.2 £ 299.5 017t
Day 3 464.9 + 446.1 262.1 +279.6 0.37 1
Day 4 491.0 £ 333.5 184.4+209.0 0.03 1
Day 5 502.8 + 367.0 409.4 + 352.8 0.63 1
Daily SOFA score
Day 1 49+32 55+3.6 0.65*
Day 2 49+3.4 5.2+3.1 0.85*
Day 3 5235 51+28 0.87*
Day 4 44+35 47+3.6 1.00*
Day5 48:29 56+4.0 0.70*
Vomiting during EN
Day 1 5
Day 2 2
Day 3 1 2
Day 4 2
Day 5 0 1 Pvalues

* These Pvalues were calculated using theMann-Whitney U-test

§ Due to the small number of patients we could not calculate statistical significance for these

values.
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[Table 2]. Concomitantly, the average daily GRV in both
groups was similar except on the 3rd and 4th day, where GRV
was significantly higher in the high GRV group.

There were 13 single regurgitation/vomiting episodes: 10
in the low GRV group and 3 in the high GRV group, and only
one of these patients was switched to TPN due to concomi-
tant intolerance [Table 2]. Thus there were more patients with
vomiting in the low GRV group. However, the sample size
was too small to calculate statistical significance.

When plotting GRV against paracetamol absorption
(AUC60), we found a significant inverse correlation between
the two parameters on the last 4 days of the study.

Table 3 presents a subgroup outcome analysis of patients
who developed VAP as compared to those who did not. Of the
52 patients enrolled, 7 developed VAP (incidence of 13.5%)
[Table 3]. Patients with and without VAP had similar GRVs
during the study (except for day 1 when both volumes were

AUCB0 = area under the curve from o to 60 minutes

Table 3. Patient outcome related to eventual development of pneumonia

Patients with

Patients without VAP subsequent VAP*
Parameter (No =45) N=7) Pvalue
Time to appearance of
pneumonia (days)** 2.7 (13.5%)
No. of patients with at least one
GRV measurement > 500 ml 7 (15.6%) 3 (42.9%) 0.12¢
Average daily GRV
Day 1 54.2 + 68.0 10.7 +28.3 0.025
Day 2 120.5+157.1 328.3 + 511 0.568
Day 3 160.5 + 163.3 270+213.8 0.235
Day 4 182.6 = 256.4 300 + 264.6 0.658
Day 5 98.9:102.4 200 + 200 0.558
Average paracetamol AUC60
Day 1 346.5+278.9 267.2+177.7 0.725
Day 2 434.5 + 343.6 186.9+97.8 0.158
Day 3 457 +434.8 137.7+52.5 0.195
Day 4 431.7 +339.4 269.1 + 268.4 0.395
Day 5 505.6 + 364.6 326.3+327.3 0.418
Daily SOFA score
Day 1 5.4+£32 2726 0.03s
Day 2 53+3.2 33:34 0.145
Day 3 54+33 40+39 0.45§
Day 4 4434 53:4.2 0.538
Day5 48+3.1 57:3.8 0.645
No. of patients with vomiting (%) 9 (20%) 1(14%) 1.0¢
ICU length of stay (days) 11.8+9.8 10.08.4 0.608
Days on mechanical ventilation 9.9:84 8.4+75 0.608
No. of patients switched to
parenteral nutrition (%) 2/45 (4.4%) 2/7 (28%) 0.08+
ICU mortality at 30 days 10/45 (22.2%) 3/7 (42%) 0.35¢
Hospital mortality 16/45 (35.6%) 3/7 (42%) 0.70¢

* Patients enrolled in the study who subsequently developed ventilator-associated pneumonia
** Average time in days from start of study to appearance of pneumonia

¥ P value was calculated using Fisher's exact test (two-tailed).

§These P values were calculated using the Mann-Whitney U-test
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clinically low). They also had similar paracetamol absorption
test results (AUC60) [Table 3].

Of the 13 vomit/regurgitation episodes in 10 patients,
only one patient developed VAP. ICU length of stay, days on
mechanical ventilation, and ICU and hospital mortality were
similar in patients with and without VAP. We compared the
two groups with regard to actual feed intolerance. Three of
the 10 high GRV group patients were switched to TPN, 1
patient due to gastrointestinal bleeding, 1 due to one episode
of GRV > 500 ml followed by a vomiting episode, and only
1 patient due to 3 consecutive GRV's above 500 ml. One of
the 42 patients in the low GVR group was switched to TPN
because of gastrointestinal bleeding. Thus, in total, 4 of the
52 patients were switched to TPN, while only one of them
actually exhibited full intolerance with three consecutive high
GRV measurements above 500 ml.

When analyzing patient outcome in the high and low
GRYV groups, we found similar ICU length of stay, days on
mechanical ventilation, and ICU and hospital mortality.

DISCUSSION

GRYV is frequently checked in critically ill patients fed by EN.
However, there is no standard definition as to how frequently
it should be checked and what constitutes a significant GRV
above which feeding should be withheld.

In many intensive care units GRV is assessed three times a
day, with no feeds delivered during the assessment. In addi-
tion, relatively low GRV thresholds of > 200 ml are com-
monly considered as EN intolerance, leading to a break in the
feeding process. Furthermore, there is a tendency to discard
all GRVs, even those below the high threshold. Added to
these feed-withholding periods is the practice of gradually
increasing the delivery of EN until the target dose is reached.
The end result is a reduced caloric intake.

It is generally assumed that monitoring residual volumes
and stopping EN above a certain threshold may reduce the
risk of aspiration. However, keeping GRV below the presumed
threshold has not been shown to protect patients from aspi-
ration [10]. In their study Lukan and coworkers [11] added
calorimetric microspheres to the EN in two patient groups
with threshold GRV of 200 and 400 ml. Patients with threshold
GRYV of 400 ml did not have significantly higher aspirations
than those in the 200 ml group. Choosing the threshold vol-
ume above which enteral tube feeding is withheld is therefore
often arbitrary and not based on physiologic grounds or
evidence-based clinical studies. Arbitrary threshold values for
GRYV above which EN is stopped range from as low as 30 to 200
ml in some reports, to as high as 400 to 500 ml in others [12].

Lin and Van Citters [13] described a mathematical model
predicting that a normal gastric output would be between
232 and 464 ml/hr within 3 to 6 hours of initiation of EN
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based on feeding levels and basal gastric secretion. Therefore,
stopping EN for GRV less than 400 to 500 ml might not be
physiologically appropriate.

The frequency of GRV assessments varies as well, ranging
from 4 to 12 hours [14]. Various feeding protocols and recom-
mendations have been reported in the literature [15,16], mostly
with a threshold GRV of < 200 ml. Yet, no one protocol has
been reported to be superior to another. We therefore designed
a simple feeding protocol with a single once-daily GRV assess-
ment and a threshold of 500 ml that had to be repeated three
consecutive times before switching to TPN [Figure 1].

GRVs below 500 ml were not discarded and were returned
to the patients. Furthermore, we did not use a step-up
approach and initiated feeding at the maximal delivery rate
right from the start. This simple approach was intended to
minimize feeding interruptions by ignoring insignificant
GRVs < 500 ml.

The paracetamol absorption test is a simple, non-invasive
technique for assessing gastric emptying. The test is supported
by pharmacokinetic studies showing negligible paracetamol
absorption in the stomach, while demonstrating rapid absorp-
tion from the small intestine [17,18]. When correlating par-
acetamol absorption to GRV we found, except for the first
day, a significant inverse correlation between GRV values and
paracetamol absorption. This indicates an association between
high GRV and lower absorption of paracetamol. Despite this
fact there was no difference in the AUC60 levels between the
high and low GRV groups (except on day 4) [Table 2].

Furthermore, we found no correlation between GRV val-
ues and the rate of developed pneumonia or other outcome
variables, thus supporting the notion that high GRV may be
considered in critically ill patients.

In our study, new pneumonia developed in seven patients,
an incidence of 13.5% which was consistent with most recent
reports [19-22]. Patients who developed pneumonia had sim-
ilar GRV values to those who did not [Table 3]. These results
may indicate the lack of association between the magnitude
of GRV and eventual development of pneumonia.

Previous studies report reaching an enteral feeding target
range from as low as 51% of the prescribed calories [23,24]
to as high as 76% [25]. In our study, patients in the low GRV
group reached a calorie target of 80% on the first day, while
patients in the high GRV group reached a similar high value
of 77% (P = 0.45). However, over the next 4 days of the study
patients in both groups reached higher target goals, ranging
from 96% to 101% in the low GRV group and from 83% to
93% in the high GRV group. We presume that the somewhat
lower percentage in the high GRV group was mostly due to
high GRV measurements of > 500 ml that necessitated an occa-
sional 4 hour break in feeding. Since we measured GVR only
once daily we presume that our simple feeding protocol may
not have detected, and consequently ignored, high GRV mea-

surements that would have been detected with more frequent
assessments. Furthermore, once-daily assessment could also
have missed patients with vomiting due to high GRV. However,
despite the fact that there were more vomiting episodes in the
low GRV group, there were more cases of pneumonia in the
high GRV group (not significant). Therefore, from the data
available, and due to the small sample size, it is difficult if not
impossible to determine an association between vomiting and
development of pneumonia.

Length of ICU stay, duration of mechanical ventilation, and
ICU and hospital mortality were similar in both groups, thus
further supporting the clinical non-significance of high GRVs.

Our study had several limitations. First, since the current
feeding protocol is commonly used in our ICU we did not
have a control group. Second, the number of patients was
small, thus precluding a definite conclusion. However, this
was a feasibility trial, demonstrating that higher GRV values
with less frequent assessment is safe and feasible, allow-
ing more calories to be enterally delivered with no adverse
outcome. No doubt, further studies with a larger number of
patients are needed before this simple feeding protocol can
be recommended. In conclusion, our results indicate that a
higher GRV threshold and less frequent GRV assessments
are feasible, result in high enteral caloric delivery, and may
not be associated with a higher incidence of pneumonia or
other adverse outcome.
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Fanconi anemia protein in DNA binding

Fanconi anemia patients suffer a number of symptoms,
including increased sensitivity to chemicals that cross-link
DNA strands of the double helix together. Such aberrations
can lead to genome instability. Mutations in 13 different
genes implicated in repairing damaged DNA are known
to be involved in the disease. Liu et al. have identified a
new factor, FAN1 (Fanconi anemia-associated nuclease 1),
which they found to be associated with a complex of two

Class switch recombination in immunoglobulin

One of the hallmarks of humoral immunity is the ability of
immunoglobulins (Ig) to undergo class switch recombination
(CSR). Through genetic recombining of the Ig heavy chain,
Igs maintain their antigen specificity but gain the ability
to interact with different cell surface receptors required for
successful pathogen clearance. CSR requires transcription
at the Ig heavy chain locus to initiate genetic rearrangement.
Changes in chromatin accessibility are thought to promote CSR-
associated transcription. Daniel and co-authors now show that
trimethylation of histone 3 at lysine 4 (H3K4me3) controls the
accessibility of the Ig heavy chain locus to CSR and that PTIP
(Pax interaction with transcription-activation domain protein-1),
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of the FANC proteins, FANCI and FANCD2 (the ID complex).
The mono-ubiquitylated ID complex locates to sites of DNA
damage to which it recruits FAN1, a mono-ubiquitin-binding
protein. FAN1 has a DNA branch-specific nuclease activity
that is required forthe removal and subsequent repair of the
interstrand DNA cross-links.

Science 2010; 329: 693
Eitan Israeli

a component of the histone methylase complex, is required
for this modification. Mouse PTIP-deficient B cells exhibited
impaired CSR. PTIP was required both for the recruitment
RNA polymerase Il and for subsequent chromatin remodeling,
including histone acetylation, which occurs during CSR. Largely
independent of its function in transcription initiation in CSR,
PTIP also associated with double-stranded DNA breaks during
CSR and promoted genome stability. These dual functions of
PTIP may be important for the precise coordination of chromatin
accessibility and recombination required during CSR.

Science 2010; 329: 917
Eitan Israeli

“If any man seeks for greatness, let him forget greatness and ask for truth, and he will find both”

Horace Mann (1796-1859), American education reformer
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ABSTRACT:

Background: Patients with multiple (< 100) colorectal
adenomatous polyps are at increased risk for colorectal
cancer. Genetic evaluation of those patients who test negative
for APC gene mutation is both a clinical and economic burden
but is critical for counseling and surveillance. In Israel, this is
confounded by the fact that national health insurance does
not fully cover genetic evaluation of APC gene exon 16.
Objectives: To perform a comprehensive genetic evaluation
of APC gene mutation-negative polyposis patients with the
aim of developing a future evaluation protocol.
Methods: Genetic analyses were performed in 29 APC gene
mutation-negative Jewish individuals with 5 to > 40 colonic
adenomas who did not fulfill Amsterdam (clinical) criteria
for Lynch syndrome. Analyses included completion of
APC gene exon 16 sequencing, analysis for APC gene copy
number variations (deletions or duplications), MUTYH gene
sequencing, and microsatellite instability in CRC patients
fulfilling “Bethesda” (laboratory investigation) criteria for
Lynch syndrome.
Results: Completion of APC gene exon 16 sequencing
revealed one patient with the E1317Q polymorphism. All
were normal by APC multiplex ligation-dependent probe
amplification analysis. Pathogenic MUTYH mutations were
found in three patients, all of North African origin; two
additional patients had variants of unknown significance.
One of six patients with Bethesda-positive criteria was MSI-
High with immunohistology consistent with MLH1 mutation.
Conclusions: Based on this small but well-characterized
cohort with multiple colorectal adenomas, Lynch syndrome
needs to be excluded if there are compatible criteria;
otherwise MUTYH sequencing is probably the first step in
evaluating APC-negative patients, especially for Jews of
North African descent. Completing APC exon 16 sequencing
and copy number variations analysis should probably be the
last evaluations.

IMAJ 2010; 12: 549-553
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t is estimated that approximately 30% of all colorectal
I cancer cases are due to genetic predisposition and are
frequently associated with the presence of polyps as a main
or minor manifestation of disease [1]. Autosomal dominant
conditions associated with a particularly high CRC risk
include Lynch syndrome and the adenomatous polyposis
syndromes comprising familial adenomatous polyposis and
MUTYH-associated polyposis. Another group is the non-
adenomatous polyposis syndromes that include familial
juvenile, hyperplastic and mixed polyposis syndromes [1].

Often the first step in genetic evaluation of individuals
with multiple (usually defined as > 5) colorectal adenoma-
tous polyps is exclusion of FAP by APC gene sequencing.
In Israel, national health insurance finances almost complete
APC gene sequencing (exons 1-15, but exon 16 only up to
2500 base pairs from 5°). Exon 16 is large, and sequencing it
is expensive and rarely demonstrates a pathogenic mutation
[Figure 1] [2,3].

Further genetic evaluation of patients with APC gene-
negative multiple adenomas is both an economic and clinical
burden. However, it is crucial because the outcome influences
patients' surveillance and intervention, as well as genetic
consultation and clinical surveillance for at-risk family
members. Additional genetic testing is expensive since the
current national medical insurance, known in Israel as the
"health basket," does not pay for other genetic tests that are
needed for evaluation of multiple adenomas. These include
full sequencing of the APC gene, APC analysis for deletions
or duplications by MLPA, and analysis for mutations in the
MUTYH gene and mismatch repair genes (for Lynch syn-
drome). The costs could reach several thousand dollars and
still not be diagnostic. Table 1 presents the genetic differential
diagnosis of APC-negative multiple adenomas.

CRC = colorectal cancer

MIS = microsatelite instabity

FAP = familial adenomatous polyposis

MLPA = multiplex ligation-dependent probe amplification
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Figure 1. Suggested clinical approach for the genetic evaluation of patients with
multiple colorectal adenomas but no APC gene mutation, after first reviewing the
pathology and cancer pedigree.
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MSI = microsatellite testing, IHC = immunohistochemistry for mismatch genes, MLPA = multiplex
ligation-dependent probe amplification.

Table 1. Genetic and clinical differential diagnosis of APC-negative multiple adenomas

Etiology Genetic syndrome Inheritance  Responsible gene(s)
Incomplete APC gene sequencing  FAP or AFAP Autosomal  APC gene (5q21-22)
dominant
APCgene deletion or duplication ~ FAP or AFAP Autosomal  APC gene (5g21-22)
dominant
MUTYH polyposis MAP Autosomal  MUTYH gene (1p32.1-34.3)
recessive
Undiagnosed Lynch syndrome Lynch Autosomal  Mismatch repair genes: MSH2
dominant (2p21-22), MLH1 (3p21.3),
MSH6 (2p16), PMS2 (7p22)
Incorrect pathology diagnosis Mixed or Autosomal  CRAC! (15q13-14), BMPR1A
hyperplastic dominant (10g22.3), SMAD4 (18g21.1)
orjuvenile
polyposis, etc.
Unknown ? ? ?

FAP = familial adenomatous polyposis, AFAP = attenuated familial adenomatous polyposis,
MAP = multiple adenomatous polyposis

Patients with classical FAP develop hundreds of adenoma-
tous polyps in the rectum and colon, usually starting in the
teenage years. If not treated, most patients develop CRC by age
40 [4]. However, it is now recognized that some patients develop
only a few (< 100) adenomatous polyps, and later in life; this is
described as “attenuated” FAP. When untreated, CRC occurs
a decade later than in FAP [4]. However, various studies have
shown an APC gene mutation in only 5-15% of such cases [5].

In 2002, MUTYH gene-associated polyposis was described
in patients with a clinical diagnosis of classic FAP or AFAP
and no detectable APC gene mutations, but a recessive mode
of inheritance [4,6-9]. MAP patients harbor biallelic muta-
tions (mutations on both gene copies, one from each par-
ent) in MUTYH, a base-excision repair gene (also referred
to as the MYH gene) [10]. It has been reported that 1% of

AFAP = attenuated FAP
MAP = MUTYH-associated polyposis
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Caucasians carry one of the two most common MUTYH
mutations - Y179C and G396D [4,10]. However, in many
European and non-European countries there are also ethnic-
specific mutations [4,11]. The clinical diagnosis is further
confounded by the recent description of non-adenomatous
polyps and extracolonic tumors occurring in patients with
MUTYH mutation [12,13]. In addition, heterozygosity
(having a single mutation in only one gene copy) is probably
related to an increased risk for cancer [4,14,15].

Although multiple adenomas are not usually considered
part of Lynch syndrome, they do appear in the precancer phase
[16]. For this reason, in its differential diagnosis, FAP needs to
be excluded [17,18]. Clinical criteria commonly known as the
"Amsterdam” criteria or "Bethesda” criteria for laboratory inves-
tigation should raise the suspicion of Lynch syndrome and the
diagnosis should be confirmed by genetic testing [1,18,19].

Because of the clinical importance for the patient and family
to have a definitive genetic diagnosis, we performed a compre-
hensive genetic evaluation of a cohort of APC gene-negative
multiple adenoma patients in order to propose guidelines for
an efficient and least costly genetic evaluation.

PATIENTS AND METHODS

This clinical study was performed in a tertiary medical center
and was approved by the local Institutional Review Board.

The study population comprised 29 Jewish individuals who
did not have clinical “Amsterdam” criteria for Lynch syndrome
and were referred for clinical and genetic evaluation. All par-
ticipants had multiple adenomas, with or without CRC, and
normal (but incomplete) APC gene sequencing. Their pathol-
ogy was reviewed by a gastrointestinal pathologist and their
cancer pedigree and personal history were reviewed for the
possibility of unrecognized Lynch syndrome. The data obtained
for each participant included their country of origin and that
of both parents, family history of colorectal polyps and any
cancer, mode of inheritance, number of colorectal adenomas,
history of CRC and age at adenomas/CRC detection.

Regarding genetic analysis, after obtaining informed con-
sent, DNA was extracted from peripheral blood. DNA was
analyzed for: completion of APC gene exon 16 sequencing,
APC gene analysis for deletions/duplications by the MLPA
technique, and MUTYH gene sequencing. Microsatellite
instability was evaluated in DNA extracted from the tumor
specimens of patients with CRCs that met the revised
Bethesda criteria for Lynch syndrome [1].

RESULTS

The study population comprised 29 patients, 52% males
and 48% females, with a mean age of 53 years (range
19-76, median 58). Table 2 summarizes their demographic
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information, clinical data and genetic findings. Neoplasia
inheritance was dominant in 7 patients, recessive in 14 and
unknown in 8; 12 patients reported having CRC in a first-
degree relative.

CRC had occurred in seven patients; six were in the left
colon and six of them fulfilled the revised Bethesda criteria
for Lynch syndrome [1,19]. Six patients, all with CRC, had

6-10 adenomas; 5 patients, one of them with CRC, had 11-19
adenomas; and 18 patients had > 20 adenomas.

Complete APC gene exon 16 sequencing revealed a
polymorphism (E1317Q) in a single patient of European
origin [5,20]. APC gene MLPA analysis was found to
be normal in all cases. One patient, who was of Middle
Eastern origin, of six with Bethesda criteria-positive CRCs

Table 2. Demographic and clinical data for patients, grouped by CRC and numbers of adenomas: 6-10, 11-19, > 20

Patient Age No. of

no. Gender (yrs) Descent Family history Inheritance  Consanguinity ~ Cancer/site  polyps Polyp type Genetic findings

1 F 46 Persia Pancreas 2nd deg Recessive None Sigmoid 7 Adenoma None

2 F 40 Algeria CRC 2nd deg; Recessive None Rectum 8 Adenoma+hp  MUTYH polymorphisms: IVS6+35A/G,

lung 1st deg IVS12-27C/T MUTYH variant: L417M

3 F 42 Turkey CRC2nd deg Recessive 2nd cousins Ascending 8 Adenoma MUTYH polymorphism:Q335H MSI-H,
MLH1 on IHC

4 F 45 Algeria CRC 1st deg Recessive Distant cousins  Rectum 10 Adenoma None

5 M 76 Iraq CRC 1st deg Recessive None Rectum 10 Adenoma None

6 F 43 Tunisia Pancreas 2nd deg Recessive None Rectum 10 Adenoma+hp  None

7 F 37 Poland/Romania  None Unknown None Rectum 15 Adenoma MUTYH polymorphism: Q335H

8 M 75 Poland CRC 1st deg Dominant None None >12 Adenoma None

9 F 40 Iraq CRC 1st deg Dominant None None 15 Adenoma None

10 M 61 Yemen None Unknown None None 15 Adenoma None

1 F 52 Poland/ Lung 1st deg Recessive None None »17 Adenoma MUTYH polymorphisms: Q335H,

Czechoslovakia IVS6+35A/G

12 F 63 Morocco CRC 1st deg Recessive 2nd cousins None 20 Adenoma None

13 61 Poland/Romania  CRC 2nd deg Unknown None None >20 Adenoma+hp  MUTYH polymorphism: Q335H

14 63 Syria None Unknown None None »20 Adenoma+hp ~ MUTYH polymorphisms: Q335H,
IVS6+35A/G

15 F 67 Morocco CRC 1st deg Recessive None None »20 Adenoma MUTYH mutations G396D/Y179C

16 F 47 Egypt None Unknown None None 25 Adenoma None

17 M 76 Russia CRC2nd deg Recessive None None 30 adenoma MUTYH polymorphisms: Q335H,
IVS6+35A/G

18 M 64 Morocco None Unknown None None >30 adenoma MUTYH mutation 1186-1187insGG;
MUTYH polymorphism: V22M

19 72 Russia None Recessive None None »35 adenoma+hp  None

20 M 58 Morocco None Recessive None None >40 adenoma MUTYH mutations: G396D/G396D

21 F 22 Romania CRC 1st deg Dominant None None >40 adenoma MUTYH polymorphism: Q335H

22 M 60 Russia CRC 1st deg Dominant None None >40 adenoma APC variant: E1317Q

23 F 26 Morocco/Yemen  Breast, brain 2nd deg Recessive None None >40 adenoma+hp  MUTYH polymorphism: V22M

24 40 Romania None Unknown None None >40 adenoma+hp None

25 72 Uzbekistan CRC, brain, stomach Dominant 2nd cousins None >40 adenoma None

1st deg

26 m 62 Syria CRC 1st deg Recessive None None >40 adenoma+hp  MUTYH polymorphism: Q335H
MUTYH variant: S512F

27 F 50 Poland/Ukraine ~ CRC 1st deg Dominant None None > 40 adenoma None

28 M 19 Morocco None Unknown None None >40 adenoma+hp  None

29 M 60 Poland Dominant None None 50 adenoma MUTYH polymorphism: IVS4+56 G/A

CRC = colorectal cancer, hp = hyperplastic polyp, MSI-H = high microsatellite instability, IHC = immunohistochemistry
Bold signifies known mutations
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was MSI-High and had immunohistology consistent with
a mutated MLH]I gene.

MUTYH analysis revealed pathogenic mutations in
three patients. One patient was homozygous for the G396D
mutation, another patient was a compound heterozygote for
the G396D and Y179C mutations, and a third patient was
found to carry a mutation causing a premature stop codon
(1186-1187insGG). These patients were all of North African
origin and had > 20 adenomatous polyps. Age at detection
was between 58 and 67 years; one had an unknown mode of
inheritance while two had recessive inheritance.

Two other patients of non-European origin had mono-
allelic MUTYH variants of unknown significance and a reces-
sive mode of inheritance. One, with the S512F variant, had
multiple adenomas; the other with the L417M variant had
CRC. Both also had known MUTYH polymorphisms on the
second MUTYH allele. Twelve patients had MUTYH poly-
morphisms; 5 of them had more than one polymorphism.

Overall, a genetic perturbation was found in 15 of the 29
patients. There appeared to be a greater likelihood of detect-
ing a genetic abnormality in patients with > 15 adenomas.
These included mutations, variants and polymorphisms of
uncertain clinical significance.

DISCUSSION

In this study we performed a complete molecular genetic
evaluation of 29 Jewish individuals with < 100 colorectal
adenomatous polyps with or without CRC who had had
near-complete normal APC gene sequencing. The aim of the
study was to assess the utility of this evaluation as measured
by mutation detection and its actual cost.

Based on this small cohort, we found that completion of
APC gene exon 16 sequencing further than 2500 base pairs
from 5' only detected the weakly pathogenic polymorphism
(E1317Q) in one patient. Its clinical significance for CRC is
controversial, but it has been associated with risk for multiple
adenomas in Jews, particularly Jews of non-European origin
[5,20]. The performance of APC gene MLPA analysis for
deletions/duplications did not detect any abnormalities. Our
results are similar to other reports in the literature showing
a low yield of APC gene mutations or deletions/duplications
in such cases [21].

However, in our study we identified three patients car-
rying pathogenic MUTYH mutations, two biallelic and one
monoallelic, leading to a premature stop codon. Furthermore,
two other patients were found to harbor MUTYH variants of
unknown clinical significance, possibly representing novel
mismatch mutations. These findings suggest that MUTYH
analysis should probably be the first step in the genetic evalu-
ation of patients with APC gene-negative multiple adenomas.
Since two mutations (G396D and Y179C) are responsible

for as much as 85% of MUTYH mutations in Caucasians
[4,9,13,15], it is reasonable to begin the molecular analysis
with their assessment, and to perform complete MUTYH
sequencing only if neither of these mutations is detected or
if the patient is a heterozygous carrier of only one mutation.
Even though the clinical syndrome of MAP is established for
biallelic MUTYH carriers, there is some clinical evidence for
increased CRC risk even in heterozygous carriers [4,14,15].

Interestingly, although our cohort was relatively small,
the three patients carrying pathogenic mutations in the
MUTYH gene were all Jews of Moroccan origin. The two
patients carrying monoallelic MUTYH variants were also
of non-European origin. These findings might have clinical
implications, especially for the recommended molecular
evaluation of non-European Jewish patients with multiple
colorectal adenomas. The prevalence of MUTYH mutations
in Israel and the possibility of ethnic-specific mutations are
currently being researched.

If CRC is associated with a cancer pedigree compatible
with Lynch syndrome (Amsterdam or Bethesda criteria) [1],
it is recommended that microsatellite instability be tested for
and/or immunohistochemical staining be performed for the
four mismatch repair gene products (MSH2, MLH1, MSH6
and PMS2).

Multiple colorectal adenomatous polyps appear to include a
heterogeneous group of disorders comprised, in part, by vari-
ous genetic syndromes. As the genetic evaluation is expensive
it should follow an established protocol. Our suggested clini-
cal approach for the genetic evaluation of multiple colorectal
adenomas is summarized in Figure 2. The CRC, polyp and
colonic pathology slides should be reviewed by an expert
pathologist to look for specific histologic findings [22]. This
means (excluding the diagnosis of non-adenomatous polypo-
sis, and presence of intramucosal adenomas in FAP) identify-
ing histologic features occurring in Lynch syndrome tumors
(e.g., intraepithelial lymphocytes, Crohn's-like reaction, and
mucinous medullary pattern).

In our experience, a crude calculation (based on costs
quoted by Israeli laboratories) shows that complete genetic
evaluation for one patient might cost as much as 9500 NIS
(4 NIS = 18): APC gene sequencing (exons 1-15 plus 5' exon
16) approximately 4000 NIS, two MUTYH mutations approx
700 NIS, MUTYH sequencing approx 1300 NIS, APC gene
MLPA approx 500 NIS, and MSI+IHC approx 3000 NIS),
emphasizing the need for a prior genetic consultation by an
oncogenetics counselor.

The strength of this study is the detailed clinical and genetic
characterization of our cohort. A limitation is the small size of
the study population, which is due to the expenses involved,
but adequate for the conclusions given above.

IHC = immunohistochemical staining
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Figure 2. Schematic representation of the APC gene showing the relative
large size of exon 16, the common mutation sites for attenuated familial
adenomatous polyposis (AFAP) and site of the E1317Q polymorphism.
The APC gene has 16 exons (exon 1is not a coding exon). Exons 2—15 have
653 amino acids (aa) and exon 16 has 2,190 aa. Mutations contributing
to classical FAP occur between exon 5 and the 3' portion of exon 16
(aa158-aa1580), whereas those associated with AFAP tend to cluster in
the extreme 5' portion of the gene (aa1-aa157) and the 3' portion of exon
16 distal to codon 1900 (aa1901-aa2843) (not shown) [2,3].

Multiple adenomeas + CRC

‘ APC sequencing negative ‘

v

No-. ‘ Review pedigree & pathology slides ‘

‘ CRC?

¢ Yes

Lynch criteria? |-~No

>
>‘ MUTYH 2 common mutations ‘
. 4

Yes

MSI+IHC
MUTYH sequencing

‘ APC polymorphism E1317Q ‘

v

Completion of APC
sequencing + MLPA

v

In summary, we studied a cohort of APC gene mutation-
negative patients with multiple colorectal adenomas, with
or without CRC, and found that after excluding Lynch syn-
drome by clinical-pathological criteria, testing for MUTYH
gene mutations was the most rewarding investigation,
especially for patients of non-European origin. Examining
APC gene exon 16 for the E1317Q variant and completing
its sequencing and APC MLPA was relatively unrewarding,
as is MSI in most such cases not fulfilling Lynch syndrome
criteria.

Note added in Press:

A recent publication showed that APC allelic imbalance can cause FAP in a
small number of APC and MUTYH mutation-negative patients and should
be examined; see Castellsague E et al., Gastroenterology 2010; 129: 439-47.

Acknowledgments:

We thank Balram Sukhu PhD, Genetics and Molecular Diagnostics
Laboratory, Mt. Sinai Hospital, Toronto for MLPA examinations, Ilana
Goldiner PhD for DNA preparation, and Ms. Sally Zimmerman for secre-
tarial assistance.

This work was supported by a Research Grant from the Israel Cancer
Association (Dr. Rosner), the Sestopali Fund for Gastrointestinal Cancer
Prevention, and the Katzman Family Foundation (Dr. Rozen).

Corresponding author

Dr. P. Rozen

Dept. of Gastroenterology, Sourasky Tel Aviv Medical Center, 6 Weizmann
St., Tel Aviv 64239, Israel

Phone: (972-3) 695-5833, Fax: (972-3) 695-9528, email: prozen@o012.net.il

References

1. Rozen P, Levin B, Young GP. Who are at risk for familial colorectal cancer
and how can they be managed? In: Rozen P, Young GP, Levin B, Spann §],
eds. Colorectal Cancer in Clinical Practice: Prevention, Early Detection and
Management. 2nd edn. London: Taylor and Francis, 2002: 55-66.

2. Grady WM. Genetic testing for high-risk colon cancer patients.
Gastroenterology 2003; 124: 1574-94.

3. Nishisho I, Nakamura Y, Miyoshi Y, et al. Mutations of chromosome 5q21
genes in FAP and colorectal cancer patients. Science 1991; 253: 665-9.

4. Half E, Bercovich D, Rozen P. Review: familial adenomatous polyposis.
Orphanet ] Rare Dis 2009; 4: 22. http://www.ojrd.com/content/4/1/22 (access-
ed August 2010)

5. Lamlum H, Al Tassan N, Jaeger E, et al. Germline APC variants in patients
with multiple colorectal adenomas, with evidence for the particular
importance of E1317Q. Hum Mol Genet 2000; 9: 2215-21.

6. Al-Tassan N, Chmiel NH, Maynard J, et al. Inherited variants of MYH
associated with somatic G:CaT:A mutations in colorectal tumors. Nat Genet
2002; 30: 227-32.

7. SampsonJR, Dolwani§, Jones S, et al. Autosomal recessive colorectal adenomatous
polyposis due to inherited mutations of MYH. Lancet 2003; 362: 39-41.

8. Sieber OM, Lipton L, Crabtree M, et al. Multiple colorectal adenomas, classic
adenomatous polyposis, and germ-line mutations in MYH. N Engl ] Med
2003; 348: 791-9.

9. Jones N, Vogt S, Nielsen M, et al. Increased colorectal cancer incidence in
obligate carriers of heterozygous mutations in MUTYH. Gastroenterology
2009; 137: 489-94.

10. Farrington SM, Tenesa A, Barnetson R, et al. Germline susceptibility to
colorectal cancer due to base-excision repair gene defects. Am | Hum Genet
2005; 77: 112-19.

11. Enholm S, Hienonen T, Suomalainen A, et al. Proportion and phenotype of
MYH-associated colorectal neoplasia in a population-based series of Finnish
colorectal cancer patients. Am J Pathol 2003; 163: 827-32.

12. Boparai KS, Dekker E, Van Eeden S, et al. Hyperplastic polyps and sessile
serrated adenomas as a phenotypic expression of MYH-associated polyposis.
Gastroenterology 2008; 135: 2014-18.

13. Vogt S, Jones N, Christian D, et al. Expanded extracolonic tumor spectrum in
MUTYH-associated polyposis. Gastroenterology 2009; 137: 1976-85.

14. Croitoru ME, Cleary SP, Di Nicola N, et al. Association between biallelic and
monoallelic germline MYH gene mutations and colorectal cancer risk. J Natl
Cancer Inst 2004; 96: 1631-4.

15. Cleary SP, Cotterchio M, Jenkins MA, et al. Germline MutY human
homologue mutations and colorectal cancer: a multisite case-control study.
Gastroenterology 2009; 136: 1251-60.

16. de Jong AE, Morreau H, van Puijenbroek M, et al. The role of mismatch
repair gene defects in the development of adenomas in patients with HNPCC.
Gastroenterology 2004; 126: 42-8.

17. Vasen HFA, Watson P, Mecklin J-P, Lynch HT, and the ICG-HNPCC. New
clinical criteria for hereditary nonpolyposis colorectal cancer (HNPCC,
Lynch syndrome) proposed by the International Collaborative Group on
HNPCC. Gastroenterology 1999; 116: 1453-6.

18. Jasperson KW, Blazer KR, Lowstuter K, Weitzel JN. Working through a
diagnostic challenge: colonic polyposis, Amsterdam criteria, and a mismatch
repair mutation. Fam Cancer 2008; 7: 281-5.

19. Umar A, Boland CR, Terdiman JP, et al, Revised Bethesda guidelines
for hereditary nonpolyposis colorectal cancer (Lynch syndrome) and
microsatillite instability. J Natl Cancer Inst 2004; 96: 261-8.

20. Hall MJ, Liberman E, Dulkart O, et al. Risk of colorectal neoplasia associated with
the adenomatous polyposis coli E1317Q variant. Ann Oncol 2009; 20: 1517-21.

21. Renkonen ET, Nieminen P, Abdel-Rahman WM, et al. Adenomatous
polyposis families that screen APC mutation-negative by conventional
methods are genetically heterogeneous. J Clin Oncol 2005; 23: 5651-9.

22. Gatalica Z, Torlakovic E. Pathology of the hereditary colorectal carcinoma.
Fam Cancer 2008; 7: 15-26.

553



ORIGINAL ARTICLES

IMA] e VOL 12 » SEPTEMBER 2010

Pediatric Poisonings in Israel: National Poison
Center Data

Yedidia Bentur MD', Natalia Desiatnic Obchinikov MD?, Alfred Cahana MD', Nona Kovler MD', Anna Bloom-Krasik MD?,
Ophir Lavon MD', Bella Gurevych MD' and Yael Lurie MD?

"|srael Poison Information Center, Rambam Health Care Campus, affiliated with Rappaport Faculty of Medicine, Technion-Israel Institute of Technology, Haifa, Israel
2Depatmen’t of Pediatrics A, Schneider Children's Medical Center of Israel, Petah Tikva, Israel

ABSTRACT:

Background: Poisonings are a significant cause of pediatric
morbidity and mortality. The Israel Poison Information Center
provides clinical consultations on poisonings and drug infor-
mation 24 hours a day.
Objective: To evaluate the epidemiologic characteristics of
pediatric poison exposures in Israel.
Methods: We reviewed computerized queries and performed
a descriptive analysis of the Poison Center database pertain-
ing to patients under 18 years old during 2007.
Results: A total of 15,005 pediatric poison exposures were
recorded, 80.3% of them occurring in children under 6 years
old. Of the calls to the Poison Center, 78.6% were made
by the public, 20.7% by physicians, and in 74.4% the call
was within 2 hours of exposure. Most exposures occurred
at home (89.3%) and were unintentional (89.5%). Among
adolescents, most exposures were intentional (49.3%, 38.2%
suicides), the time lapse until consultation was longer (37% >
2 hours), and more physicians (54.8%) consulted the Poison
Center. Most cases were asymptomatic or mildly affected
(92.3%), 54.4% in adolescents. The commonest substances
involved in single poison exposure were detergents, anti-
microbials, topical preparations, acetaminophen and scale
removers; in adolescents the most common substances
were acetaminophen, methylphenidate, non-steroidal
anti-inflammatory drugs, atropine and ethanol. Moderate
to severe toxicity was commonly associated with organo-
phosphates, alkali, ethanol, Vipera palaestinae and neuro-
leptics. Most patients could be observed at home (66.6%),
while more adolescents were referred to emergency
departments (42.2% vs. 9.9%) or hospitalized (14.5% vs.
1.9%).
Conclusions: Pediatric poisonings are a significant health
problem. The magnitude of the problem is greater in the
young age group but more severe in adolescence, probably
due to deliberate self-poisoning. Greater national efforts
should be directed towards improved poison prevention,
rational management of pediatric poisoning, and creating a
national poisoning registry.
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oisoning is considered one of the significant causes of

morbidity and mortality in children and accounts for
about 3% of hospital referrals [1-6]. The incidence of poison-
ings has been continuously increasing [3,7]. Most pediatric
poisonings occur at home and are due to chemical or phar-
maceutic preparations [2,3,8,9]. Most affected are preschool
children and adolescents [3,4,6-8,10-18].

In 2007 the American Association of Poison Control
Centers reported 1,588,948 pediatric poison exposures
(65% of all exposures recorded). Children under the age of
6 years were involved in 51.3% of all cases; 99.4% of them
were unintentional exposures. Moderate to severe poisoning
occurred in 35,622 (2.2%) children and 133 (0.008%) died
[3]. Different countries show marked differences in poison-
ing characteristics and severity. These differences are the
result of different methods of data collection and evaluation,
definitions of clinical severity and levels of health care, and
socioeconomic, demographic and cultural variability [3,6,10-
13,15,19-22]. For example, pediatric poisoning mortality can
be as low as 0.008% in the United States [3] and as high as
11% in Pakistan [6].

Two studies on pediatric poisoning in Israel were pub-
lished, both involving admissions to an emergency depart-
ment of one hospital [8,23]. The Israel National Poison
Information Center, at Rambam Health Care Campus,
provides consultations on clinical toxicology to health care
professionals and the general public 24 hours a day 7 days
a week. The consultations are provided by physicians, most
of them board certified in Internal Medicine, Pediatrics and
Clinical Pharmacology.

The method of operation and data collection at this
national poison center has been described previously
[7,18,24]; however, no national study on pediatric poisonings
in Israel has been published. The objectives of the present
study were to evaluate the scale of pediatric poison exposures
and poisonings in Israel and determine their characteristics.
Such data should be used by health care professionals and
decision makers for identifying risk factors and improving
medical care of the poisoned child, as well as for prevention
programs and further research.
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PATIENTS AND METHODS

This retrospective observational study analyzes data of all
calls pertaining to pediatric poison exposures made to the
Israel Poison Information Center during 2007. The Center
serves the entire population of Israel, numbering 7,243,600
(2007 data). It is the only poison center in Israel that serves
both the general public and health care facilities 24 hours a
day. Reporting to the Poison Center is not mandatory. Case
records in this database (as in other national poison centers)
[3,5] come from self-reported calls; they reflect information
provided by the public or health care professionals while
reporting an actual or potential exposure.

The consultation process includes history, assessment of
the patient's condition and exposure, advice on first aid, sur-
vey of data, triage, and management recommendations. All
toxicologic consultation data are recorded in a comprehensive
structured form that includes caller and patient demographic
details; substance/s involved; route, site and circumstances of
exposure; time elapsed until consultation; clinical manifesta-
tions in a system-oriented approach; evaluation (including
laboratory confirmation of exposure whenever possible); and
management and follow-up recommendations. Follow-up is
performed for moderately to severely poisoned patients and
whenever possible. The clinical severity of each case is graded
according to previously published criteria [3,7] as minor,
moderate, major, death, unknown or not applicable. The
severity grading reflects the patient's condition at the time of
consultation and may not represent peak effect or subsequent
deterioration. In addition, each case is classified according
to a previously prepared list of categories, classifications and
sub-classifications available at the Poison Center. All data
are then entered and stored in a designated tailored database
using Access 2007 (Microsoft Corporation, USA) on SQL
server. All records are subjected to routine quality control.

To obtain the epidemiologic characteristics of poison expo-
sures and poisonings for the year 2007, computerized queries
were performed using the various fields of the toxicologic medi-
cal record pertaining to three pediatric age groups: under 6 years,
6-12 years and 13-18 years (adolescents). The demographic and
clinical characteristics retrieved included identification of the
caller and health care facility; age and gender of the patient; time
elapsed between exposure and call to the Poison Center; route,
site and circumstances of exposure; agents involved; severity
of poisoning; and management recommendations. Data were
subjected to descriptive analysis. Frequency distribution of the
various characteristics among the different age groups and the
severity categories were compared using chi-square analysis
where relevant. This method of data collection and evaluation of
Poison Center consultations was described in detail previously
[7,18,24]. The study was approved by the Institutional Review
Board of Rambam Health Care Campus, Haifa.

RESULTS

During the study period, a total of 26,767 poison exposure
cases were recorded at the Poison Center, of which 15,005
(56.1%) pertained to children and adolescents under the
age of 18. Using this figure and data from the Israel Central
Bureau of Statistics for 2007, the prevalence of pediatric poi-
son exposures in the pediatric population (0-18 years) was
617.3/105.

Of the calls relating to children in the two youngest age
groups (0-5 and 6-12 years), 82.7% and 74.5% came from the
public and 16.1% and 23.9% from physicians, respectively;
contrarily, in adolescents 42.8% came from the public and
54.8% from physicians (P < 0.001). In the two youngest age
groups (0-12 years), 8.7-12.4% of the calls came from com-
munity clinics and 7.7-12% from hospitals; in adolescents
11.3% were from community clinics and 44.4% from hospi-
tals (P < 0.001).

More males than females were involved in the 0-5 and
6-12 year age groups (51.7-52.8% males vs. 39.1-41.5%
females) compared with the 13-18 year old group (40.3%
males and 53.2% females) (P < 0.001).

The time elapsed from exposure to calling the Poison
Center was significantly longer in the 13-18 year old group:
47.7% of the calls were made within the first 2 hours of
exposure (68.9-77.9% in the 0-5 and 6-12 year old groups,
47.7% in adolescents), and 37% were made 2-24 hours post-
exposure (13.1-19.9% in the two youngest age groups, 36.9%
in adolescents) (P < 0.001).

Most (89.3%) pediatric poison exposures occurred at
home: 92% in the 0-5 year old group and 78.5-79% in the
6-12 and 13-18 year old groups. In the youngest age group
2.4% of exposures occurred outdoors compared with 7.8-
9.8% in the two older groups. Exposures at school occurred
in 3.3-3.4% of the two older age groups; 0.4% of the youngest
group were exposed in nurseries and kindergartens. All these
differences were significant (P < 0.001).

Table 1 shows the distribution of circumstances of poison
exposure according to age group. Unintentional (mainly
"general") accounted for most exposures in the two young
age groups (90.7-93.4%) compared with intentional expo-
sures (mainly suicides) in the adolescent group (43.5%) (P
<0.001).

All possible routes of exposures were involved. Ingestion
was by far the most common route of exposure, especially in
the youngest age group compared with the two older groups
(81.4% vs. 62.3-71%, respectively). Inhalation and bites and
stings were less common in the youngest age group compared
with the older ones (2.4% vs. 5.6-5.8% and 1.1% vs. 5.4-8%,
respectively). These differences were significant (P < 0.001).

Forty-nine percent of the children and adolescents were
exposed to pharmaceuticals, 41.3% to chemicals, 4.1% to

555



ORIGINAL ARTICLES

IMA] e VOL 12 » SEPTEMBER 2010

Table 1. Distribution of main circumstances of exposure according to age groups*

0-5yrs 6-12yrs 13-18yrs Child, unknown age
Unintentional 11,258 (93.4%) 1,451 (90.7%) 594 (49.3%) 128 (87.1%)
General** 8,386 (69.1%) 731 (45.7%) 226 (18.8%) 71 (48.3%)
Therapeutic error® 1,834 (15.2%) 303 (18.9%) 121 (10%) 25 (17%)
Accident 379 3.1%) 144 (9%) 88 (7.3%) 11 (7.5%)
MisuseSs 297 (2.5%) 84 (5.3%) 57 (4.7%) 6 (4.1%)
Bite/sting 139 (1.2%) 132 (8.3%) 66 (5.5%) 5 (3.4%)
Intentional 5 (0.04%) 40 (2.5%) 524 (43.5%) 0 (0%)
Suicide 0 (0%) 30 (1.9%) 460 (38.2%) 0 (0%)
Malicious 2 (0.02%) 2 (0.1%) 6 (0.5%) 0 (0%)
Abuse 0 (0%) 7 (0.4%) 40 (3.3%) 0 (0%)
Drug information 308 (2.6%) 50 (3.1%) 22 (1.8%) 9 (6.1%)
Unknown 486 (4%) 60 (3.8%) 66 (5.5%) 10 (6.8%)

P <0.0001
* Percent calculated from number of exposures in age group

** "General": exposures that could not be classified otherwise; usually reflects child's curiosity
and experimentation

§ "Therapeutic error": incorrect use of a pharmaceutical by caregivers or health care
professionals (including prescription and dispensing errors)

§§ "Misuse": improper or incorrect use of a non-pharmaceutical substance

poisonous plants and venomous animals ("biologicals"), and
4.8% to miscellaneous agents. Adolescents were relatively
more exposed to pharmaceuticals (58.4%) and less to chemi-
cals (27.3%): (43.4-46.7% pharmaceuticals and 33.4-42.1%
chemicals in the two youngest age groups). The intermediate
age group was more exposed to biological agents (11.1%; 2.2
and 6.9% in the two other age groups). All these differences
were significant (P < 0.0001). Young children were more
exposed to poisonous plants compared with the older age
groups (56.6% vs. 28.1-40.7%, respectively). The intermedi-
ate age group was more exposed to animals compared with
the youngest and oldest age groups (71.9% vs. 43.4-59.3%,
respectively, P = 0.0001). Table 2 shows the distribution of
substances and agents most frequently involved in pediatric
single poison exposures.

The body system most affected in all age groups was the
gastrointestinal tract (19.9-21.9%) followed by the neuro-
logic (13.5-18.9%) and respiratory (9.6-13.5%) systems.
The ocular and dermatologic systems were less affected in the
youngest age group (3.7% and 2.4%, respectively) compared
with the older groups (6.9-9.6% and 6-7.1% respectively).
The cardiovascular system was more affected in adolescents
(8.9% vs. 1.3-3.8% in the two youngest age groups). All these
differences were significant (P < 0.0001).

Table 3 shows the distribution of severity of poisoning
according to age group. The youngest age group was affected
significantly less than the oldest (P < 0.001). Table 4 shows
the distribution of substances and agents most frequently
involved in moderate to severe pediatric single poison
exposures.

The commonest substances causing severe poisoning or
death from ingestion of one tablet by a toddler (< 2 years)
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[14,25] that were recorded in the Poison Center's database
are: beta blockers (n=12), carbamazepine (n=>5), calcium
channel blockers (n=5), warfarin (n=>5), oral hypoglycemics
(n=4), opioids (n=3), phenothiazines (n=3), amitryptylline
(n=1) and digoxin (n=1).

The characteristics of moderate to severe pediatric poison-
ings according to age groups are as follows

» 0-5 years: females (56.6%), unintentional exposures
(98.5%), exposure to chemicals (53.2%; 35.1% pharma-
ceuticals, 11.7% biological agents)

o 6-12 years: females (53.2%), unintentional exposures
(87.2%), exposure to either pharmaceuticals or chemicals
(36.4% each; 27.3% biological agents)

o 13-18 years: males 50.6%, intentional exposures (70.4%;
35 suicides, 15 substance abuse), exposure to pharmaceu-
ticals (49.4%; 42.4% chemicals, 8.2% biological agents).

The gender differences among the three age groups were not
significant (P = 0.76). The differences between the circumstances
of exposure and the causative agents among the age groups were
significant (P = 0.001 and P = 0.014, respectively).

The site for management recommended by the clinical
toxicologist differed significantly between the age groups.
Compared with the two youngest age groups, adolescents
were referred significantly more to emergency departments
(9.4-13.8% vs. 42.2%, respectively), to wards (1.2-2.3% vs.
11.2%, respectively), and to intensive care units (0.5-1.1%
vs. 3.3%, respectively). Of children under the age of 6 years
72.1% could be managed at home with Poison Center follow-
up as needed, compared with 25.1% in adolescents. All these
differences were significant (P < 0.0001).

DISCUSSION

The results of our comprehensive survey show that 56.1%
of poison exposure cases reported to the Israel Poison
Information Center involved children, mainly under the age
of 6 (80.3%). Most of the calls were made by the public, and
within the first 2 hours of exposure. Most poison exposures
occurred at home, by the oral route, were unintentional,
and were asymptomatic or of minor severity. In adolescents,
however, most calls were made by physicians and more than
2 hours after exposure. Relatively more adolescent exposures
involved females and pharmaceuticals, were intentional and
of greater severity. These differences can be explained by the
proximity of parents or caretakers of young children during
exposure and by the high rate of deliberate self-poisoning in
adolescents (38.2%) [18].

Therapeutic errors are an important cause of poison
exposures in all age groups, especially in the two younger
age groups. While pharmaceuticals accounted for more poi-
son exposures, chemicals were slightly more responsible for
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Table 2. Substances and agents most frequently involved in pediatric single poison exposures according to age groups*

PHARMACEUTICALS (n=7351, 49%)

BIOLOGICAL AGENTS (n= 619, 4.1%)

0-5yrs 6-12yrs 13-18yrs 0-5yrs 6-12yrs 13-18yrs
Substance n Substance n Substance n Agentn Agentn Agentn
Antimicrobials 667 Antimicrobials 89  Acetaminophen 71 Irritant plants Scorpions 23 Scorpions 23
. . . X (e.g., arum) 46
Topical preparations 539 Atropine 80  Methylphenidate 47
X . Scorpions 26 Spiders 17  Centipede 1
Acetaminophen 511 Acetaminophen 64  NSAIDs 43
. Mushrooms 25  Centipede 16  Vipera palaestinae 8
NSAIDs 500 NSAIDs 60  Atropine 35
X X L Spiders 24  Beesand wasps 15  Spiders 8
Cold & cough Topical preparations 55 Antimicrobials 30
preparations 332 Insects 22 Mammal bites 13 Mammal bites 4
Eye/ear/nose Cold & cough Dipyrone 25 Centipede 19 Irritant plants (e.g., arum) 12 Mushrooms 4
preparations 269 preparations 42
o . . . Beesand wasps 17  Insects 11 Datura sp. 3
Vitamins A+D 254 Methylphenidate 28  Benzodiazepines 23
. . Mammal bites 12  Vipera palaestinae 11 Aquatic creatures 3
Beta-2 agonists 238 Beta-2 agonists 24 SSRIs & SNRIs 18
Aquatic creatures 6  Aquatic creatures 11 Oleander 2
Iron 220 Eye/ear/nose Cold & cough
preparations 21 preparations 16 Snakes 6  Oleander 8 Irritant plants
X X ) (e.g., arum) 2
Oral contraceptives 178 Pediculocides 19  Complementary
medicines 16

Antihistamines 177 Antihistamines 17 Drugs ofabuse 16

MISCELLANEOUS AGENTS (n = 726, 4.8%)

Complementary Iron 14 Topical 0-5yrs 6-12yrs 13-18yrs
medicines 118 preparations 14
Agentn Agentn Agentn
Disinfectants 114 Benzodiazepines 12 Iron 12 _ X
Contaminated food 194 Contaminated food 36 Thermometer (Hg) 13
Benzodiazepines 83 Disinfectants 11 Carbamazepine 10 . X . .
Batteries 127 Foreign bodies 24 Contaminated food 8
Antileukotrienes 80 Oral contraceptives 10  Antihistamines 10 . .
Thermometer (Hg) 79 Batteries 23 Batteries 5
CHEMICALS (n=6,200, 41.3%) Foreign bodies 75  Thermometer (Hg) 21 Foreign bodies 4
0-5yrs 6-12yrs 13-18yrs Radiation 4 Other 11 Radiation 4
Substance n Substance n Substance n * Multiple exposures were recorded in 466 pharmaceutical and 67 chemical
cases
Detergents 969  Arts & office supplies 51 Ethanol 35 NSAID = non-steroidal anti-inflammatory drug, SSRI = selective serotonin
T — 350 Bleaches 40 Bleaches 25 reuptake inhibitors, SNRI = serotonin—norepinephrine reuptake inhibitors
Arts & office supplies 268  Detergents 33 Arts & office supplies 22
Bleaches 258 Scale removers 24 Irritant gases 20
§ Table 3. Distribution of severity of pediatric poison exposures
Alkali 220 Petroleum distillates 21  Alkali 18 according to age groups
Essential oils 158  Alkalis 20 Solvents 18
ntiatol ! ven Severity 0-5yrs 6-12yrs 13-18yrs
Petrol distillates 139 Smoke inhalati 18 Acid 15
etroteum distifates moke inhatation clés No effect 8873 (73.6%) 796 (49.8%) 435 (36.1%)
Adhesives 123 Irritant gases 16  Detergents 15 Minor 2404 (19.9%) 642 (40.1%) 582 (48.3%)
Solvent: 107 Adhesi 15 0 hosphat 14
onvents esives fsanophiosphates Moderate 72 (0.6%) 40 (2.5%) 68 (5.7%)
Insect repellent 99 Lead 13 Petroleum distillates 13
: Major 8 (0.07%) 6 (0.4%) 17 (1.4%)
Deodori 90 Asphyxiant 1 S 8
eodorizers sphyxiant gases 0aps Death 1(0.008%)* 0 0%) 1(0.08%)*
Acid
cles 8 Solvents 9 Scaleremovers 8 Unknown severity 696 (5.8%) 116 (7.3%) 101 (8.4%)
Ethanol 60 Perfumes 8  Asphyxiant gases 7
— - o g P<0.001
Organophosphates 60  Pyrethrins 8 Adhesives * 3year old boy, carbon monoxide
Perfumes 55 Fire extinguishers 5 ** 15 year old boy, asphyxiant abuse

moderate to severe poisonings. Chemicals were responsible
for more than half of the moderate to severe poisonings in
the 0-5 year old group. This can be explained by the storage
of toxic chemical products close to the floor where they are
accessible to infants.

The agents most frequently involved in moderate to severe
poison exposures were organophosphates, alkali, ethanol,
Vipera palaestinae, neuroleptics, fire smoke, acetaminophen,
carbamazepine, acids and petroleum distillates. Multiple-
drug ingestion (in deliberate self-poisonings) and ethanol are
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Table 4. Substances and agents most frequently (> one case)
involved in moderate to severe pediatric single poison exposures
according to age groups*

0-5yrs 6-12yrs 13-18yrs

Substance n Substance n Substance n
Neuroleptics 8  Alkali 4 Ethanol 10
Organophosphates 7 Neuroleptics 4 Organophosphates 7
Alkali 5  Phenytoin 3 Acetaminophen 5

Smoke inhalation 5 Vipera palaestinae 3 Carbamazepine 5
Petroleum distillates 4  Scorpions 2 Alkali 4
Acids 3 Vipera palaestinae 4
Beta-2 agonists 2 Benzodiazepines 2
Fluoroacetamide 2 Paraquat 2

Vipera palaestinae 2

*Multiple drugs were involved in 4 cases in the 0-5 year age group, 2 in the
6-12 year group, and 11 in the 13-18 year age group

important causes of moderate to severe poisoning in adoles-
cents. Of note is the large number of inadvertent exposures to
atropine auto-injectors (148; 80 in the 6-12 year age group),
a phenomenon previously reported by us [24].

Young children (< 6 years) were more exposed to poison-
ous plants than were older age groups. They were less exposed
or affected by venomous animals, except for scorpions whose
bites were of greater severity in the young.

Most poison exposures were found to be asymptomatic or
mild, especially in the youngest age group. There are several
reasons for this finding: a) no actual exposure occurred (cir-
cumstantial evidence, inability of the young child to provide
history), b) early consultation or evacuation before develop-
ment of clinical manifestations, and c) early institution of
treatment.

Two previous studies on pediatric poisonings in Israel
involved visits to the emergency department [8,23]. Our
study differs in that it includes also community clinics and
the general public. One previously published study comprised
1143 children, of whom 28.2% were adolescents compared to
8% in our study. This high rate of adolescents is in agree-
ment with our finding of a significantly higher referral rate
of adolescents to emergency departments. While many find-
ings are similar to ours, it seems that more home products,
mainly cleaning agents, were reported relative to our study.
It is unclear to what extent corrosive home products were
involved. In addition, the frequency distribution of pharma-
ceuticals involved was different (e.g., acetaminophen was the
most frequent drug involved) [8].

The other Israeli study included 502 pediatric patients,
88.5% under the age of 5, compared with 80.3% under the
age of 6 in our study. The findings of that study are somewhat
similar to ours but they show a different distribution pattern

of pharmaceuticals (e.g., more hormones) and chemicals
(e.g., more petroleum distillates). That study also investigated
ethnic differences, which we did not look into [23].

The differences between these studies and ours probably
stem from the differences in data collection method (local
emergency department versus nationwide), referral popula-
tions, ethnic distribution, and the limited number of patients
(502-1143 vs. 15,005 in our study).

Many of our findings are similar to those reported in
western countries, especially by the American Association
of Poison Control Centers [3,10,12,20,22]. For instance,
moderate to severe toxicity was observed in 1.4% and 2.2%
of the Israeli and American data, respectively, and death in
0.01% and 0.008%, respectively [3]. Striking differences were
observed between our data and other countries (e.g., 11%
poisoning mortality in Pakistan in 2005 and 40% in Jordan
for the same year) [6,13]. These differences may be due to dif-
ferences in awareness, time to detection of poisoning, evacu-
ation time, availability of health care facilities, and quality of
medical care.

LIMITATIONS

The limitations of our study are its retrospective design,
partial follow-up, and restricted laboratory confirmation of
exposure. The grading of severity reflects the patient's condi-
tion at the time of consultation and in some cases under-
estimates the true severity. The Poison Center data rely on
self-reporting and represent solely information provided by
the caller. Thus, the data may not directly identify the overall
incidence of pediatric poisoning in Israel and reports may
vary in accuracy. These limitations are common to reports
from other national poison centers, including those from the
U.S. [3]. The strength of our study lies in the large number of
cases and method of data collection, which includes all health
care facilities as well as the public.

CONCLUSIONS

Pediatric poison exposure and poisoning are a significant
health problem due to morbidity, anxiety and pain of the
child and his/her family; it wastes parents' working hours,
and increases the burden on the health care system. In
our opinion all this can be reduced by better enforcement
of childproof containers, introduction of safer ingredients
in household chemical products, less attractive packaging
of pediatric medications, educational measures aimed at
improving poison awareness, and prevention and increased
supervision of children mainly during afternoon and evening
hours and during holidays.

A national effort should be made to create a poisoning reg-
istry and offer better financial support to the National Poison
Center. The Center's round-the-clock availability, its activities
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and data collection can rationalize treatment of pediatric poi-
sonings, monitor poison exposures and their trends, identify
hazards, focus on prevention education, stimulate clinical
research, direct training, and support regulatory actions and
national decision making.

Acknowledgment

We thank Dr. Bianca Raikhlin-Eisenkraft for reviewing the manu-
script and providing valuable comments, and Mrs. Vered Steiner for
coordinating the study and secretarial assistance.

Corresponding author:

Dr.Y. Bentur

Director, Israel Poison Information Center, Rambam Health Care Campus,
P.0 Box 9602, Haifa 31096, Israel

Phone: (972-4) 854-2725

Fax: (972-4) 854-2092

email: d_bentur@rambam.health.gov.il

References

1.

Madden MA. Pediatric poisonings: recognition, assessment, and management.
Crit Care Nurs Clin North Am 2005; 17: 395-404, xi.

Wilkerson R, Northington L, Fisher W. Ingestion of toxic substances by infants
and children: what we don’t know can hurt. Crit Care Nurse 2005; 25: 35.

Bronstein AC, Spyker DA, Cantilena LR Jr, Green JL, Rumack BH, Heard SE.
2007 Annual Report of the American Association of Poison Control Centers'
National Poison Data System (NPDS): 25th Annual Report. Clin Toxicol
(Phila) 2008; 46: 927-1057.

Iancu I, Laufer N, Dannon PN, Zohar-Kadouch R, Apter A, Zohar J. A
general hospital study of attempted suicide in adolescence: age and method
of attempt. Isr | Psychiatry Relat Sci 1997; 34: 228-34.

Ulmeanu C, Niteskcu Girnia VG. Mortality rate in acute poisoning in a
pediatric toxicology department. Przegl Lek 2005; 62: 453-5.

Hamid MH, Butt T, Baloch GR, Maqgbool S. Acute poisoning in children.
J Coll Physicians Surg Pak 2005; 15: 805-8.

Bentur Y, Lurie Y, Cahana A, et al. Poisoning in Israel: annual report of the Israel
Poison Information Center, 2007. IMA] Isr Med Assoc ] 2008; 10: 749-56.

Lifshitz M, Gavrilov V. Acute poisoning in Children. IMAJ Isr Med Assoc
] 2000; 2: 504-6.

10.

1

—_

12.

13.
14.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

Petridou E, Polychronopoulou A, Kouri N, et al. Unintentional childhood poison-
ing in Athens: a mirror of consumerism? J Toxicol Clin Toxicol 1997; 35: 669-75.
Mintegi S, Fernandez A, Alustiza J, et al. Emergency visits for childhood

poisoning: a 2-year prospective multicenter survey in Spain. Pediatr Emerg
Care 2006; 22: 334-8.

. Martins CB, de Andrade SM, de Paiva PA. Accidental poisoning among

children and adolescents in a county in southern Brazil. Cad Saude Publica
2006; 22: 407-14.

von Mach MA, Habermehl P, Zepp F, Weilemann LS. Drug poisonings in
childhood at a regional poisons unit. Klin Padiatr 2006; 218: 31-3.

Shotar AM. Drug poisoning in childhood. Saudi Med ] 2005; 26: 1948-50.

Matteucci MJ. One pill can kill: assessing the potential for fatal poisonings in
children. Pediatr Ann 2005; 34: 964-8.

Szkolnicka B, Mitrus M, Morawska J, Satora L, Targosz D. Toxic exposure of
children in 2004 - telephone service of toxicology. Przegl Lek 2005; 62: 564-7.

Boyanova A, Loukova A, Stankova E, Hubenova A. Suicidal self-poisoning in
childhood. Przegl Lek 2005; 62: 427-30.

Hon KL, Ho JK, Leung TE, Wong Y, Nelson EA, Fok TF. Review of children
hospitalized for ingestion and poisoning at a tertiary centre. Ann Acad Med
Singapore 2005; 34: 356-61.

Bentur Y, Raikhlin-Eisenkraft B, Lavee M. Toxicological features of deliberate
self-poisonings. Hum Exp Toxicol 2004; 23: 331-7.

Gurta SK, Peshin SS, Srivastava A, Kaleekal T. A study of childhood poisoning
at National Poisons Information Centre, All India Institute of Medical
Sciences, New Delhi. ] Occup Health 2003; 45: 191-6.

Wiseman HM, Guest K, Murray VS, Volans GN. Accidental poisoning in
childhood: a multicentre survey. 1. General epidemiology. Hum Toxicol 1987;
6:293-301.

. Andrian N, Sarikayalar F. Pattern of acute poisonings in childhood in Ankara:

what has changed in twenty years? Turk ] Pediatr 2004; 46: 147-52.
Lamireau T, Demarquez JL, Llanas B, et al. Epidemiology of poisoning in
children: a 7-year survey in a paediatric emergency care unit. Eur | Emerg
Med 2002; 9: 9-14.

Uziel Y, Adler A, Aharonowitz G, Franco S, Fainmesser P, Wolach B.
Unintentional childhood poisoning in the Sharon area in Israel: a prospective
5-year study. Pediatr Emerg Care 2005; 21: 248-51.

Kozer E, Mordel A, Haim SB, Bulkowstein M, Bercovitch M, Bentur Y.
Pediatric poisoning from trimedoxime (TMB4) and atropine automatic
injectors. ] Pediatr 2005; 146: 41-4.

Bar-Oz B, Levichek Z, Koren G. Medications that can be fatal for a toddler
with one tablet or teaspoonful: a 2004 update. Paediatr Drugs 2004; 6: 123-6.

Mesenchymal and hematopoietic stem cells form a unique bone marrow niche

The cellular constituents forming the hematopoietic stem
cell (HSC) niche in the bone marrow are unclear, with studies
implicating osteoblasts, endothelial and perivascular cells.
Méndez-Ferrer and colleagues demonstrate that mesenchymal
stem cells (MSCs), identified using nestin expression, constitute
an essential HSC niche component. Nestin+ MSCs contain all
the bone marrow colony-forming unit fibroblastic activity and
can be propagated as non-adherent ‘mesenspheres’ that can
self-renew and expand in serial transplantations. Nestin+
MSCs are spatially associated with HSCs and adrenergic nerve
fibers, and highly express HSC maintenance genes. These
genes, and others triggering osteoblastic differentiation, are
selectively down-regulated during enforced HSC mobilization

or B3 adrenoreceptor activation. Whereas parathormone
administration doubles the number of bone marrow nestin+
cells and favors their osteoblastic differentiation, in vivo
nestin+ cell depletion rapidly reduces HSC content in the
bone marrow. Purified HSCs home near nestin+ MSCs in the
bone marrow of lethally irradiated mice, whereas in vivo
nestin+ cell depletion significantly reduces bone marrow
homing of hematopoietic progenitors. These results uncover
an unprecedented partnership between two distinct somatic
stem cell types and are indicative of a unique niche in the
bone marrow made of heterotypic stem cell pairs.

Nature 2010; 466: 829
Eitan Israeli
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The Role of Upper Gastrointestinal Swallow Study in
Patients Undergoing Proximal or Total Gastrectomy
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ABSTRACT:

KEY WORDS:
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Background: One of the ominous complications following
proximal gastrectomy or total gastrectomy is a leak from the
esophagogastric or esophagojejunal anastomosis. An upper
gastrointestinal swallow study is traditionally performed to
confirm the anastomotic patency and lack of any leak before
oral feeding can be initiated.
Objectives: To challenge the routine use of UGISs following
proximal or total gastrectomy in order to check the integrity
of the gastroesophageal or jejunoesophageal anastomosis.
Methods: The charts of 99 patients who underwent PG or
TG for malignant pathology were retrospectively reviewed.
UGISs were performed on day 6 following surgery using a
water-soluble material.
Results: The UGISs were normal in 95 patients, with none
displaying any complication related to the gastroesophageal
or jejunoesophageal anastomosis. All four patients who
experienced a leak from the anastomosis had an early
stormy postoperative course.
Conclusions: Routine use of an UGIS to detect a leak
following PG or TG is not justified. UGIS should be performed
whenever signs of abdominal sepsis develop following this
type or surgery.

IMAJ 2010; 12: 560-562
contrast upper gastrointestinal study, leak, proximal
gastrectomy, total gastrectomy, malignant pathology

ne of the ominous complications following proximal gas-

trectomy or total gastrectomy is a leak from the esoph-
agogastric or esophagojejunal anastomosis. The reported rate
of this complication varies between 1% and 29% [1-4] and is
followed by a mortality rate of 14.4 to 50% [3,5-7].

An upper gastrointestinal swallow study is traditionally
performed to confirm the anastomotic patency and lack of
any leak before oral feeding can be initiated. Since the major-
ity of UGISs performed in our patients were normal, we
decided to challenge the need for the routine use of this study

UIGS = upper gastrointestinal swallow study
PG = proximal gastrectomy
TG = total gastrectomy

before initiation of oral feeding in asymptomatic patients fol-
lowing PG or TG surgery.

PATIENTS AND METHODS

This study was approved by the Institutional Review Board
and informed consent was waived. In this retrospective
study the charts of patients who underwent PG or TG for
malignancy at Assaf Harofeh Medical Center from 1 January
1996 to 31 December 2006 were retrospectively reviewed. All
patients included in the study had undergone an UGIS before
oral feeding was permitted. The UGIS was scheduled for the
6th postoperative day. The study was performed with water-
soluble contrast material using the fluoroscopic technique in
order to study esophageal and gastric emptying, anastomotic
patency, and the presence or absence of a leak.

Patient demographics, diagnosis, type of surgery, duration
of surgery, comorbid factors, postoperative clinical course,
day of performance of the UGIS, and the influence of the
UGIS results on resuming oral feeding were included in the
study database.

Anastomotic leakage was defined as contrast material
extravasation during the radiologic examination. Information
regarding the results of the UGIS was extracted from the
original medical records. No UGIS reevaluation was per-
formed. A clinical leak was defined as the presence of fever,
leukocytosis, abdominal pain and abnormal abdominal drain
discharge. Abdominal computed tomography scan was per-
formed only in septic patients with normal UGIS results.

RESULTS

The study population consisted of 99 patients, 59 males and
40 females. The mean age was 63 + 13.1 years. The underly-
ing pathology was adenocarcinoma in 85%, gastrointestinal
stromal tumor in 10%, lymphoma in 4% and carcinoid tumor
in 1%. The tumor was located in the stomach in 78 patients
and in the distal part of the esophagus in 21 (Siewert type II
and III). Fifty TGs and 49 PGs were performed. All patients
who underwent PG had a stapled esophagogastric anastomo-
sis using a circular stapler of 25 mm diameter, while those
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Table 1. Complications in study patients

No. of
Complication patients
Pneumonia 6
Intraabdominal abscess 5
Cardiac event 4
Anastomotic leak 4
Cerebral vascular event 2
Sepsis 2
Deep vein thrombosis/pulmonary emboli 1
Biliary fistula 1
Pancreatic fistula 1
Small bowel necrosis 1
Small bowel obstruction 1

who underwent TG had a stapled esophagojejunostomy
reconstruction performed either by Roux-Y (39 patients)
or esophagojejunostomy plus a Braun modification entero-
enterostomy in 11 patients.

A feeding jejunostomy was constructed in 85 patients.
Sixteen splenectomies (16%) were performed either for gastric
tumor extension or as a result of incidental splenic injury. The
mean packed red blood cell transfusion was 1.6 + 1.5 units per
patient. The mean operative time was 207 + 39 min: 20 + 28
min for the PG group and 213 + 51 min for the TG group.

Twenty-two patients (22%) developed 28 different com-
plications [Table 1]. Mean hospital stay was 17 + 9 days. Four
patients (4%) died. Cardiac events caused two perioperative
deaths, and sepsis due to anastomotic leak resulted in another
two deaths.

The UGISs were performed on day 6 + 1 day following
surgery. An anastomotic leak was revealed in four patients
(4%). Three patients developed the leak following TG and one
following PG. The anastomotic leak was confirmed by UGIS
performed on day 5 + 1. All four patients had clinical signs and
symptoms of abdominal sepsis (one of these patients had a pan-
creatic fistula). Three of these patients underwent reoperation
and two of them died. The fourth patient had a minimal leak
and was managed conservatively. One of these four patients had
a splenectomy performed during the initial surgery. There was
no difference in the number of transfused blood units between
patients who had a leak and those who did not.

All patients with a normal UGIS result started uneventful
oral feeding following the diagnostic procedure.

DISCUSSION

A leak from an anastomosis following esophagogastric surgery
is a fearful complication associated with increased morbid-
ity and mortality [1-8]. Historically, and in current practice,

the anastomotic patency has been radiographically studied
before the initiation of oral feeding. Since most surgeons fol-
low this traditional approach, it has not been changed for
many years and recent publications report that this practice
is still common [4-8]. However, there are surgeons who do
not adhere to this routine and perform an UGIS only when a
leak is clinically suspected [9-11]. Following the "tradition,"
we performed an UGIS in each and every patient following
PG and TG, but it was our impression that a patient whose
postoperative course is uneventful will have no leak on UGIS,
while in those patients with a difficult postoperative course
and especially signs of abdominal sepsis an anastomotic leak
will be diagnosed. In an attempt to test this hypothesis we
performed this retrospective study.

Our study population included 99 patients who under-
went major gastric surgery with construction of an esophago-
jejunostomy or esophagogastric anastomosis. Four patients
had a leak diagnosed by UGIS, and all four patients had signs
and symptoms of abdominal sepsis. In all four the study was
performed on an emergency basis and three of the four were
reoperated. The other 95 patients who had a smooth postop-
erative course had no evidence of a leak on a UGIS routinely
performed on day 6 + 1 following surgery.

Some points need further clarification, such as the day
of performing the UGIS and the material used. There is no
consensus regarding the day of UGIS performance. In some
series the UGIS was performed on day 4 [3], while others
performed the study on day 6 or even the 14th postoperative
day [4-8]. In our series the study was scheduled for the 6th
postoperative day. We believe that this period can be short-
ened to the 4th or 5th postoperative day since in most cases
the leak develops during this period [4]. Another point is
the contrast material to be used for the study. Most authors
used water-soluble material [8]. However, in some studies
the authors recommended the use of barium as it has been
reported to have a lower false-negative rate [1,12,13]. Lamb et
al. [4] used water-soluble contrast material first and if no leak
was documented the study was repeated with barium.

Various authors agree that in patients having a smooth
postoperative course no leak will be detected on UGIS,
whereas patients demonstrating any signs of sepsis should
undergo a UGIS as early as possible to detect a possible leak
[4,9-11]. These findings also emerge very decisively from our
study where all four patients with a leak had early signs of
sepsis while the other 95 patients with an uneventful post-
operative course had no leak on UGIS.

Our retrospective study does not support the routine use
of a radiologic investigation of anastomotic patency and
absence of a leak in asymptomatic patients following gastro-
esophageal surgery. However, patients with signs of sepsis, an
abnormal perianastomotic drain discharge, or clinical dete-
rioration should undergo an urgent contrast examination.
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Type lIA topoisomerase inhibition by a new class of antibacterial agents

Despite the success of genomics in identifying new essential
bacterial genes, there is a lack of sustainable leads in
antibacterial drug discovery to address increasing multidrug
resistance. Type IIA topoisomerases cleave and relegate
DNA to regulate DNA topology and are a major class of
antibacterial and anticancer drug targets, yet there is no well-
developed structural basis for understanding drug action. Bax
and coworkers report the 2.1A crystal structure of a potent,
new class, broad-spectrum antibacterial agent in complex
with Staphylococcus aureus DNA gyrase and DNA, showing
a new mode of inhibition that circumvents fluoroquinolone
resistance in this clinically important drug target. The inhibitor

Fighting cancer with nanoparticles and laser

Potential weapons against cancer are not limited to small-
molecule drugs, with nanomaterials such as carbon nano-
tubes among other candidates. The latest hot material,
graphene - single-atom-thick sheets of carbon — seems to
home in on tumors and, with the help of a laser, can heat
up and kill them from within. Liu and co-researchers coated
nanometer-scale graphene sheets with polyethylene glycol to
increase their solubility and stability in the body. They then
injected the material into tumor-bearing mice and found

‘bridges’ the DNA and a transient non-catalytic pocket on
the twofold axis at the GyrA dimer interface, and is close to
the active sites and fluoroquinolone binding sites. In the
inhibitor complex the active site seems poised to cleave the
DNA, with a single metal ion observed between the TOPRIM
(topoisomerase/primase) domain and the scissile phosphate.
This work provides new insights into the mechanism of
topoisomerase action and a platform for structure-based
drug design of a new class of antibacterial agents against a
clinically proven, but conformationally flexible, enzyme class.
Nature 2010; 466: 935

Eitan Israeli

high levels of graphene accumulation in their tumors after 24
hours. The team administered the graphene to another set of
10 mice with breast tumors and shone lasers at the growths.
The tumors disappeared the following day and did not regrow
during the 40 day experiment. Tumors in control mice that did
not receive either the graphene or the laser treatment grew
rapidly, killing the mice in about 16 days.
Nano Lett. doi:10.1021/nl100996u (2010)
Eitan Israeli

“In youth we feel richer for every new illusion; in maturer years, for every one we lose”

Madame Anne Sophie Swetchine (1782-1857), Russian mystic
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Frequency, Characteristics, and Outcome of Patients with
Aortic Stenosis, Left Ventricular Dysfunction, and High
(Versus Low) Trans-Aortic Pressure Gradient*
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ABSTRACT:

Background: Trans-aortic pressure gradient in patients with
aortic stenosis and left ventricular systolic dysfunction is
typically low but occasionally high.
Objectives: To examine the distribution of trans-aortic PG
in patients with severe AS and severe LV dysfunction and
compare the clinical and echocardiographic characteristics
and outcome of patients with high versus low PG.
Methods: Using the echocardiographic laboratory database
at our institution, 72 patients with severe AS (aortic valve
area < 1.0 cm2) and severe LV dysfunction (LV ejection
fraction < 30%) were identified. The characteristics and
outcome of these patients were compared.
Results: PG was high (mean PG > 35 mmHg) in 32 patients
(44.4%) and low (< 35 mmHg) in 40 (55.6%). Aortic valve area
was slightly smaller in patients with high PG (0.63 + 0.15 vs.
0.75 + 0.16 cm2 in patients with low PG, P = 0.003), and LV
ejection fraction was slightly higher in patients with high PG
(26 £ 5vs. 22 + 5% in patients with low PG, P= 0.005). During
a median follow-up period of 9 months 14 patients (19%)
underwent aortic valve replacement and 46 patients (64%)
died. Aortic valve replacement was associated with lower
mortality (age and gender-adjusted hazard ratio 0.19, 95%
confidence interval 0.05-0.82), whereas trans-aortic PG was
not (P=0.41).
Conclusions: A large proportion of patients with severe
AS have relatively high trans-aortic PG despite severe LV
dysfunction, a finding partially related to more severe AS and
better LV function. Trans-aortic PG is not related to outcome
in these patients.

IMAJ 2010; 12: 563-567

KEY WORDS: aortic stenosis, echocardiography, hemodynamics

*Presented, in part, at the European Association of Echocardiography
11th Annual Scientific Sessions, Lisbon, Portugal, 2007, and published
in abstract form (Eur J Echocardiogr2007; 8 (Suppl 1): S132)

PG = pressure gradient
AS = aortic stenosis
LV = left ventricular

rans-aortic pressure gradient in patients with severe aor-

tic stenosis and severe left ventricular systolic dysfunction
is typically low, a condition termed "low-flow low-gradient
AS" [1]. Nevertheless, in our clinical experience, PG is occa-
sionally high despite significant LV dysfunction, but the
frequency and characteristics of patients with AS, severe LV
dysfunction, and high (versus low) PG are poorly defined.

The objectives of our study were: a) to assess the distribu-
tion of trans-aortic PG in patients with AS and LV dysfunc-
tion and to determine the relative frequency of high (versus
low) PG; b) to compare the clinical and echocardiographic
characteristics of patients with high PG with those of patients
with low PG; and ¢) to examine the prognostic implications
of trans-aortic PG in patients with AS and LV dysfunction.

PATIENTS AND METHODS

The computerized database of the echocardiography labora-
tory at our institution, a tertiary medical center, was reviewed
to identify all patients who were examined between 2000 and
2006 and had a combination of severe AS (aortic valve area <
1.0 cm2) and severe LV dysfunction (LV ejection fraction <
30%). The echocardiographic reports of these patients were
reviewed and the relevant findings collected. The study was
approved by the Institutional Review Board.

All the echocardiographic examinations were performed as
part of routine clinical practice by one of six senior cardiologists
with subspecialty training and experience in echocardiography
and valvular heart disease (the co-authors). Cardiac measure-
ments and hemodynamic assessment were performed according
to the guidelines of the American Society of Echocardiography
[2,3]. Trans-aortic PG was measured by continuous-wave
Doppler with sampling from multiple echocardiographic
windows, using imaging and non-imaging Doppler probes.
"High PG" and "low PG" aortic stenosis were defined as mean
trans-aortic PG > 35 mmHg and < 35 mmHg, respectively, a
definition based on the average of definitions of low PG aortic
stenosis in the American College of Cardiology/American
Heart Association [4] and the European Society of Cardiology
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[5] guidelines on valvular heart disease (PG < 30 and 40 mmHg,
respectively) and the spectrum of definitions used in previous
clinical studies [6-13]. Aortic valve area was calculated by the
continuity equation [3]. The echocardiographic severity of
aortic valve calcification was graded qualitatively, as previously
proposed by Rosenhek et al. [14], and grades 3 (multiple large
calcium deposits) or 4 (extensive calcification of all cusps) were
considered "severe" valve calcification. LV dimensions were
measured by two-dimensional guided M-mode [2]. LV ejection
fraction was determined by a combination of the Teichholz for-
mula [15] and visual assessment of LV function from multiple
echocardiographic windows [16]. Severe LV dysfunction was
defined as a LV ejection fraction < 30% [2].

Clinical data at baseline and during follow-up, including
data on aortic valve surgery during follow-up, were collected
via the computerized clinical databases at our institution and
the inter-institutional database of the largest health fund in
the country. Mortality data were collected via the Ministry
of Interior database.

Continuous variables were compared by the Wilcoxon
rank sum test and categorical variables by the Fisher exact test.
Survival curves were constructed according to trans-aortic
PG (high versus low PG) and treatment strategy (aortic valve
replacement versus conservative therapy) using the Kaplan-
Meier method, and comparisons were made using the log rank
test. Multivariate Cox proportional hazards modeling was used
to determine the relationship between trans-aortic PG, treat-
ment strategy, and mortality, adjusting for age and gender.

RESULTS

During a 7 year period 72 patients with severe LV dysfunction
and severe AS were examined at our institution. The distribu-
tion of trans-aortic PG is presented in Figure 1. Trans-aortic PG

Figure 1. Distribution of mean trans-aortic pressure gradient in the
study population.
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Table 1. Selected clinical characteristics of patients with high
versus low trans-aortic pressure gradient

High PG Low PG

(n=32) (n=40) P

Age (yrs) 7510 77+9 0.33
Male (%) 66 60 0.81
Heart rate (beats/min) 84+16 8016 0.16
Atrial fibrillation (%) 13 8 0.69
History of hypertension (%) 59 73 0.31
Blood pressure (mmHg)

Systolic 12119 126 +18 0.36
Diastolic 73+14 74+ 11 0.74
Diabetes mellitus (%) 19 46 0.02
Coronary artery disease (%)* 59 73 0.31
Previous myocardial infarction (%) 56 49 0.63

*Coronary artery disease defined as previous myocardial infarction,
coronary revascularization, or typical angina pectoris.

was high (mean PG > 35 mmHg) in 32 patients (44.4%) and
low (< 35 mmHg) in 40 (55.6%). Trans-aortic PG was very high
(= 55 mmHg) in 8 patients (11.1%). The clinical characteristics
of patients with high versus low PG are presented in Table 1.
Age, gender, the frequency of cardiovascular risk factors, and
clinical cardiac disease were similar in the two groups, except
for a higher frequency of diabetes in patients with low PG.

The echocardiographic findings in patients with high versus
low PG are presented in Table 2. Aortic valve area was slightly
smaller in patients with high PG, on average approximately
0.1 cm2 smaller than in patients with low PG. Severe valve
calcification was evident in all patients in both groups. There
were no differences in LV outflow tract or aortic root dimen-
sions. Left ventricular function was better in patients with high
PG (slightly higher LV ejection fraction, higher stroke volume,
and higher cardiac output), but there was no difference in the
frequency of LV segmental wall motion abnormalities. There
were no significant differences between the groups in various
indices of LV remodeling (LV cavity size, mass, wall thickness,
or relative wall thickness). Severe right ventricular dysfunc-
tion was noted only in patients with low PG. The frequency of
severe aortic, mitral or tricuspid regurgitation was similar in
the two groups. Pulmonary artery systolic pressure was slightly
higher in patients with high PG.

During a median follow-up period of 9 months (inter-
quartile range 2-22 months), 14 patients (19% of all patients)
underwent aortic valve replacement: 10 patients (31%) with
high PG and 4 patients (10%) with low PG. Forty-six patients
(64% of all patients) died: 2 patients (14%) undergoing aortic
valve replacement and 44 (76%) treated medically. Kaplan-
Meier curves comparing the survival of patients according to
trans-aortic PG and treatment strategy are shown in Figure 2.
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Table 2. Echocardiographic parameters in patients with high
versus low trans-aortic pressure gradient

High PG Low PG

(n=32) (n=40) P
Aortic valve
Peak pressure gradient (mmHg) 80+ 21 42+ 11 <0.001
Mean pressure gradient (mmHg) 4914 24+6 <0.001
Valve area (cm?) 0.63+0.15 0.75£0.16  0.003
Severe valve calcification (%)* 100 100 »0.99
Aortic regurgitation (%)** 9 3 0.32
Aorta/outflow tract dimensions
Left ventricular outflow tract diameter (cm) ~ 2.2£0.2 21202 0.15
Aortic root diameter (cm) 32:04 32£04 0.48
Left ventricle
Ejection fraction (%) 26+5 22+5 0.005
Stroke volume (ml) 6113 53+20 0.008
Cardiac output (L/min) 5114 4212 0.003
End-diastolic diameter (cm) 5.8:0.6 5.9:0.7 0.86
Average wall thickness (cm) § 1102 1.0:0.2 0.21
Mass (g) 269 102 249 + 67 0.91
Relative wall thickness §§ 0.34+0.09 0.32£0.07 0.35
Segmental wall motion abnormalities (%) 69 80 0.29
Right ventricular dysfunction (%) ** 0 13 0.06
Mitral regurgitation (%) ** 16 13 0.74
Tricuspid regurgitation (%) ** 9 10 »0.99
Pulmonary artery systolic pressure (mmHg) 60+ 13 54 +15 0.06

*Defined in Methods section
**Severe
§Average wall thickness = (septum thickness + posterior wall thickness)/2

§5Relative wall thickness = (posterior wall thickness * 2)/LV end-diastolic
diameter.

The survival of patients undergoing aortic valve replacement
was significantly better than that of patients treated medi-
cally, regardless of preoperative trans-aortic PG. By age- and
gender-adjusted multivariate analysis, aortic valve replace-
ment was associated with lower mortality (hazard ratio 0.19,
95% confidence interval 0.05-0.82, P = 0.03), whereas trans-
aortic PG was not related to mortality (hazard ratio for high
PG 1.35, 95% confidence interval 0.67-2.72, P = 0.41).

DISCUSSION

Our study demonstrates that, in contrast to the classic concept
of low gradient aortic stenosis, a large proportion of patients
with severe AS and severe LV dysfunction exhibit a relatively
high trans-aortic PG. At times, PG may be very high.
Several differences between patients with high and low PG
may at least partially explain the difference in PG between the

Figure 2. Survival of patients according to trans-aortic PG (high or low PG) and treatment

strategy (AVR or non-surgical treatment).

m
High PG
— 0.8 L— Low PG
©
>
s
7 0.6
()
=
©
é 0.4
3 High PG
(@]
0.2 l
Low PG
P=0.014
0

T I T T I \ |
0 200 400 600 800 1000 1200 1400
Time (Days)

}AVR

}Non-surgical

AVR = aortic valve replacement, PG = pressure gradient

two groups. Demographic and clinical characteristics were
similar in the two groups except for a higher frequency of
diabetes in patients with low PG, a finding of questionable
significance. AS was more severe in the patients with high PG
(valve area was smaller in these patients), although the differ-
ence between the two groups was relatively small and does
not appear to fully explain the large difference in PG between
the groups. LV function was better in patients with high PG.
The difference in LV ejection fraction between the two groups
was relatively minor (4% difference in average LV ejection
fraction), but the difference in LV stroke volume, a major
determinant of trans-aortic PG, was more prominent. There
were no differences between the groups in the frequency of
LV segmental wall motion abnormalities and clinical ischemic
heart disease, suggesting that the etiology of LV dysfunction
(i.e., ischemic versus non-ischemic LV dysfunction) is not
an important determinant of PG. There were no differences
between the groups in various indices of LV remodeling, a
finding that does not support the hypothesis that differences
in ventricular remodeling in response to AS is a cause of the
variability in trans-aortic PG. Significant right ventricular
dysfunction was evident only in the subgroup with low PG.
Right ventricular dysfunction may decrease trans-aortic PG
by further lowering LV stroke volume in patients with LV
dysfunction. Concomitant valve regurgitation may increase
(severe aortic regurgitation) or decrease (severe mitral and
tricuspid regurgitation) trans-aortic PG, but the frequency
of these pathologies was similar in the two groups. Thus,
additional valve dysfunction does not appear to explain the
differences in PG between patients.

Aortic valve replacement was performed more frequently in
patients with high trans-aortic PG (~ a third of patients) than
in patients with low PG (~ a tenth of patients). Our data sug-
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gest that in patients with AS and LV dysfunction, aortic valve
replacement was associated with better survival, whereas pre-
operative trans-aortic PG was not related to outcome. Although
it is reasonable that valve surgery alone improves survival, it
is highly likely that patient selection for surgery plays a role
in the apparent survival benefit, an effect that is difficult to
ascertain in a retrospective, non-randomized observational
study. Nevertheless, our observations suggest that PG should
not be a major factor in decision making in patients with AS
and LV dysfunction, as survival was poor in conservatively
treated patients with either high or low PG [Figure 2].

The following study limitations should be acknowledged.
First, the study was conducted retrospectively, based on a
prospectively collected computerized database. Second, the
patients included in the study are representative of patients
seen at our tertiary medical center and, therefore, selection
bias was unavoidable. Third, aortic valve area was not indexed
for body size since the relevant data for indexing (height and
weight) were missing in a substantial proportion of patients
in this retrospective analysis. Even so, other echocardio-
graphic indices that are related to body size - namely, LV
outflow tract and aortic root diameter [17] - were similar
in the two groups, suggesting that a difference in body size
was not a major determinant of the differences between
patients with high versus low PG. Fourth, dobutamine stress
echocardiography was not routinely performed in the group
of patients with impaired LV function and low PG in order to
differentiate between severe AS and pseudo-severe AS [1,18].
Thus, disease severity may have been overestimated and aor-
tic valve area may have been underestimated to some extent
in patients with low PG. Nevertheless, the uniform presence
of severe aortic valve calcification in all patients supports the
assumption that AS was indeed severe in all patients, includ-
ing in the subgroup of patients with low PG. Moreover, the
focus of our study was the subgroup of patients with high
PG, a subgroup in whom overestimation of AS severity was
unlikely. Finally, as noted above, the decision to treat patients
surgically (aortic valve replacement) or medically was not
randomized and, thus, the observational outcome data should
be interpreted with caution.

In conclusion, in contrast to common knowledge, a large
proportion of patients with severe AS and severe LV dys-
function have relatively high trans-aortic PG. This finding is
partially related to more severe AS and better LV function in
patients with higher PG, although other currently undefined
factors are also likely to play a role in determining PG. Aortic
valve replacement in appropriately selected patients appears
to be associated with better patient survival, regardless of
preoperative PG, suggesting that trans-aortic PG should not
be a major factor in clinical decision making in patients with
severe AS and LV dysfunction. Additional studies are neces-
sary to fully understand all the factors involved in determining

trans-aortic PG and the clinical relevance of the PG in clinical
practice, beyond other measures of severity of AS [1,19].
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Killer cells help protect from autoimmune diseases

The primary job of natural killer (NK) cells, a type of immune
cell, is to destroy host tissue infected by pathogens. The
cells are also thought to boost autoimmunity under certain
circumstances by acting on other immune cells in the lymph
nodes. Shi et al. report that NK cells have a stronger effect
on autoimmunity in the central nervous system. Studying
a mouse model of multiple sclerosis they found that NK
cells limit inflammation and the immune response against

Measuring single myosins at work

In the past 15 years, the molecular mechanism of muscle
contraction has been investigated at the single-molecule
level; however, results have varied between laboratories
because of the non-processive properties of skeletal myosin.
Now, Kaya and Higuchi measured the non-linear elasticity
and working stroke size of single skeletal myosins by combin-

Antidepressant action of ketamine

In contrast to the weeks or months of treatment required
for standard antidepressant medication, ketamine admin-
istration produces an antidepressant response within 4 to
6 hours in depressed patients. What lies behind the rapid
actions of ketamine? Li and team found that ketamine
administration resulted in fast activation of mammalian
target of rapamycin (mTOR) signaling and increased levels of

“Ring the bells that still can ring
Forget your perfect offering.
There is a crack in everything,
That's how the light gets in

myelin antigens. Increasing the number of NK cells in the
central nervous system protected the animals from disease,
whereas limiting the cells' numbers made symptoms worse.
The researchers speculate that drugs used to treat multiple
sclerosis may exert their positive effect by increasing NK cell
numbers.
J Exp Med doi:10.1084/jem.20092749 (2010)
Eitan Israeli

ing optical trapping and fluorescence imaging with sub-

nanometer accuracy. The data suggest that it is important

to relate myosin's internal structural changes to physiologic
force generation and filament sliding.

Science 2010; 329: 686

Eitan Israeli

synaptic proteins in the rat prefrontal cortex. Ketamine rapidly
increased the density and function of the dendritic spines of
layer V pyramidal neurons in the prefrontal cortex. Thus, the
behavioral actions of ketamine in models of depression and
antidepressant response are dependent on mTOR signaling.
Science 2010; 329: 959

Eitan Israeli

Leonard Cohen (born 1934), Canadian singer-songwriter, musician, poet and novelist. His work often deals with the exploration of
religion, isolation, sexuality and interpersonal relationships. Famously reclusive, he once spent several years in a Zen
Buddhist monastery. In the last year he gave several concerts in Europe and Israel, which were hugely successful.
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Intraocular Pressure Changes in the Contralateral Eye
After Topical Treatment: Does an "Ophthalmotonic
Consensual Reaction" Exist?

Hadas Newman MD, Shimon Kurtz MD and Robert David MD

Department of Ophthalmology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel
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Background: The existence of "ophthalmotonic consensual
reaction," a contralateral change in intraocular pressure in
the fellow eye induced by treatment of the first eye only, was
suggested in 1924. Since then, the validity of this mechanism
has been controversial.
Objectives: To assess intraocular pressure changes in the
contralateral fellow eyes of patients treated with IOP-lowering
medication in one eye, and investigate the existence of an
ophthalmotonic consensual reaction.
Methods: The study population included 38 patients with
newly diagnosed bilateral ocular hypertension or early open
angle glaucoma. One eye of each patientwas randomly treated
with one of five compounds: prostaglandin analogues, beta-
blockers, alpha-2 agonists, carbonic anhidrase inhibitors
and a combination therapy: dorzolamide hydrochloride—
timolol maleate (Cosopt®, Merck Sharpe & Dohme). The eye
with the higher baseline IOP was selected to be the treated
eye. After 3 weeks a masked examiner measured the IOP in
both the treated and untreated eye.
Results: Mean IOP of the treated eyes at baseline was 26.1
+ 4.2 mmHg and at follow-up 20.2 +2.9 mmHg, a reduction
of I0P from baseline of -6 + 3.8 mmHg, a mean percent
reduction of -22 + 10.1%. In the contralateral eyes, the mean
IOP at baseline was 24.2 + 3 mmHg and 23.1 + 3.1 mmHg at
follow-up; IOP reduction from baseline was -1.2 + 1.8 mmHg,
or mean percent reduction -4.7 + 7.1%. A major contralateral
IOP decrease was seen only in the beta-blockers and the
combination (Cosopt®) treatment groups (-6.1 + 8.3% and
-12.3 + 8.3% mean percent reduction, respectively, P< 0.05).
The contralateral eyes in the prostaglandin analogues, CAI
or a2-agonist groups showed only a small change in |OP (-2.6
+ 4.6%, -3.2 + 2.6%, +0.7 + 3.3%, mean percent reduction,
respectively, P<0.05).
Conclusions: The existence of an ophthalmotonic consen-
sual reaction was not supported.

IMAJ 2010; 12: 568-571
contralateral fellow eye, intraocular pressure,
ophthalmotonic consensual reaction

I0P = intraocular pressure
CAl = carbonic anhidrase inhibitors

n 1924 Weekers [1] was the first to describe an "ophthalmo-
tonic consensual reaction," a change in intraocular pressure
in the contralateral eye induced by treatment of one eye. A
decrease in IOP in the fellow eye has since been reported after
ocular compression, tonography, trauma, cauterization of the
sclera, paracentesis, laser trabeculoplasty and trabeculectomy
[2-7]. It is also known that beta-blockers, when instilled uni-
laterally, reduce the IOP in the contralateral eye. The most
widely accepted theory for their contralateral effect is systemic
absorption, primarily through the nasolacrimal mucosa [8].
To the best of our knowledge, there has not been a pro-
spective randomized clinical trial to investigate the hypoth-
esis of a centrally controlled mechanism of pharmacologically
induced IOP reduction. The purpose of the present study was
to assess IOP changes in the contralateral fellow eyes after 3
weeks of treatment with different classes of topically admin-
istered IOP-lowering medications. The hypothesis was that if
an OCR indeed exists, a contralateral IOP decrease could be
detected in all untreated fellow eyes, regardless of the type of
IOP-lowering treatment instilled.

PATIENTS AND METHODS

We enrolled 38 consecutive patients with newly diagnosed
bilateral ocular hypertension or early open angle glaucoma.
The research was conducted at the Tel Aviv Sourasky Medical
Center and approved by its Ethics Committee and in accor-
dance with the Helsinki Declaration. Inclusion criteria were
patients naive to any IOP-lowering treatment, age over 18
and IOP > 22 mmHg in both eyes. All persons gave their
informed consent prior to their inclusion in the study.

We selected one eye of each patient to be treated randomly
with one of five agents, IOP-lowering eye drops (prostaglan-
din analogues, p-blockers, a2-agonists, carbonic anhidrase
inhibitors, and the dorzolamide hydrochloride-timolol
maleate combination (Cosopt®, Merck Sharpe & Dohme,
USA). All medications were administered according to
their respective labeling. The eye with the higher baseline

OCR = ophthalmotonic consensual reaction
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intraocular pressure was selected to be the treated eye. After
3 weeks of treatment, the same independent masked exam-
iner measured the IOP in both the treated and untreated eye
using Goldmann applanation tonometry. All efforts were
made for the baseline and follow-up IOP measurement to be
performed at about the same time of day.

Statistical analysis was performed using paired Student's #-test,
with a P value < 0.05 considered to be statistically significant.

RESULTS

Thirty-eight patients were included, 19 males and 19 females.
The treated eye was randomized to one of five types of IOP-
lowering medication. Nine patients were treated with pros-
taglandin analogs (latanoprost, bimatoprost or travaprost),
11 with B-blockers (timolol 0.5% or timolol 0.1% gel), and
6 each with topical CAI (dorzolamide), a2-agonists (brimo-
nidine tartrate 0.2%, Alphagan®, Allergan, USA) and the
B-blocker/CAI combination (Cosopt®).

The right eye was treated in 27 of the 38 patients and the
left eye in 11. Mean IOP of all the treated eyes at baseline was
26.1 + 4.2 mmHg and at follow-up 20.2 £+ 2.9 mmHg; the
reduction of IOP from baseline was -6 + 3.8 mmHg, a mean
percent reduction of -22 + 10.1% from baseline.

In the contralateral untreated eye, the mean IOP was 24.2
+ 3 mmHg at baseline and 23.1 + 3.1 mmHg at follow-up;
IOP reduction from baseline was -1.2 + 1.8 mmHg, or mean
percent reduction -4.7 + 7.1%.

Table 1 shows the mean reduction in IOP from baseline
(mmHg, percent) in each group of topical treatment (in
treated and untreated fellow eyes). In the prostaglandin
group, treated eyes had a mean reduction from baseline of
-7.3 + 1.9 mmHg, or mean percent reduction -26.7 + 8.2%.
The untreated contralateral eye had a mean reduction from
baseline of -0.7 + 1.2 mmHg or -2.6 + 4.6% mean percent
reduction (P < 0.05).

In the B-blockers group, treated eyes had a mean reduc-
tion of -4.9 + 2.3 mmHg or -18.9 + 9.3%. The contralateral
eye had a mean reduction of -1.5 + 2.1 mmHg or -6.1 £ 8.3%
(P <0.05). A further intragroup analysis of the group treated
with B-blockers showed that timolol maleate 0.1% gel had a
mean percent IOP reduction of -19.7 + 10.7% in the treated
eyes vs. -5.8 = 10.2% in the untreated eyes (not statistically
significant, P = 0.063) while timolol maleate 0.5% had a mean
percent IOP reduction of -18 + 8.5% in the treated eyes, vs.
-6.4 + 6.6% in the contralateral eyes (P < 0.05).

In the combination group (timolol maleate-dorzolamide),
mean reduction in treated eyes was -10.3 + 6.6 mmHg or
-32.6 + 12.7%. The mean reduction in the fellow eye was -3.2
+2.1 mmHg or -12.3 + 8.3% (P < 0.05).

In the CAI group, mean reduction in IOP among treated
eyes was -2.7 + 0.5 mmHg or -12.6 + 2.1%. Untreated eyes

Table 1. 0P parameters in treated and fellow eyes, according to medication type

Baseline Mean IOP  Mean IOP
Medication mean Follow-up reduction  reduction
type N (%) * Eye 10P mean IOP  (mmHg) (%) Pvalue **
Treated 27.9:2.8 20.6+3.8 -7.3+1.9 -26.7 +8.2
Prostaglandin 9 (23.7) 0.004
Fellow  26.2+3.2 25.5£3.4 -0.7+1.2 -2.6 +4.6
Treated 26.1x1.4 21.2+2.9 49123 -18.9+9.3
B-blockers 11 (28.9) 0.001
Fellow 24.7+1.9  23.2:2.3 -1.5+2.1 -6.118.3
Treated 30+7 19.7¢29  -10.3:6.6 -32.6+12.7
Combination 6 (15.8) 0.031
Fellow 25.3:+3.3  22.1+3.2 -3.2+2.1 -12.38.3
Treated 21.2:2.8 18.5£2.5 2.7 0.5 -12.6 £2.1
CAl 6 (15.8) 0.031
Fellow 20.5:25  19.8:2.4 -0.7 0.5 -3.242.6
Treated 24.7:1.4 19.9+1 -4.8+0.7 -19.5+2.4
a2-agonist 6 (15.8) 0.031
Fellow 23.121 23.3t1.4  +0.2:0.7 +0.7 £3.3

* Number of patients in each medication group, with percent of patients from the total number

of patients (n=38).

** Pvalue after comparing mean |OP reduction (%) in treated eyes vs. fellow eyes in each

medication group.

Figure 1. Differences in mean I0P reduction (%) from baseline between
treated and fellow eyes in each medication group. Treated eyes are
shown in black, fellow eyes in light grey.
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had a mean IOP reduction of -0.7 £ 0.5 mmHg or -3.2 +

2.6% (P < 0.05).

In the last group, the a2-agonists, treated eyes had a mean
IOP reduction of -4.8 + 0.7 mmHg or -19.5 + 2.4%. Fellow
eyes had mean IOP change of +0.2 £ 0.7 mmHg or + 0.7 £

3.3% (P < 0.05).

Figure 1 shows the differences in mean IOP reduction (%)
from each medication group baseline between treated and

fellow eyes.

DISCUSSION

In 1924 Weekers described an "ophthalmotonic consensual
reaction” - a change in intraocular pressure in the contralat-
eral eye [1]. Following the original report, a reduction in IOP
in the contralateral eye was reported after ocular compression,
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tonography, trauma, cauterization of the sclera, paracentesis,
laser trabeculoplasty and trabeculectomy [2-7].

The purpose of our study was to validate if indeed a
central control mechanism or an "ophthalmotonic consen-
sual reaction” of IOP really exists. The hypothesis was that
if an OCR exists, a contralateral IOP decrease in all fellow
untreated eyes occurs. Our results could not confirm the exis-
tence of a central or consensual control of the IOP. A major
contralateral IOP decrease was seen only in the B-blockers
and combination group (Cosopt®) (-6.1 + 8.3% and -12.3
+ 8.3% respectively, mean percent reduction, P < 0.05). The
other contralateral eyes in the prostaglandin analogues, CAI
or a2-agonist groups showed only a small change in IOP (-2.6
+4.6%, -3.2 + 2.6%, +0.7% + 3.3%, mean percent reduction,
respectively, P < 0.05).

The IOP changes in contralateral eyes have been noted
in many studies. Cox et al. [9] described a contralateral IOP
rise in animal eyes after unilateral optic nerve sections. They
suggested a supraoptic nuclear control mechanism of IOP.
Diestelhorst and Krieglstein [10] found an increase in post-
operative aqueous humor flow in the unoperated eye 5 days
after trabeculectomy in one eye. They suggested that filtra-
tion surgery in one eye triggers a central nervous system-
mediated reflective increase in aqueous flow to maintain
physiologic stability in the anterior chamber of the operated
eye. This response reflected an ocular-CNS reflex. However,
they found no statistically significant change in the IOP in the
unoperated eye, meaning that increase outflow was sufficient
to compensate for the increase in inflow. Vysniauskiene and
co-authors [2] studied 24 patients who underwent trab-
eculectomy with mitomycin-C. They found an IOP reduction
in the contralateral eye one month post-surgery, which sug-
gests the existence of an OCR. Mean IOP in all contralateral
eyes decreased from 15.5 + 5.5 mmHg to 13 + 4.7 mmHg.
In contrast, Yarangumeli et al. [11] reported an increase in
IOP in contralateral eyes in a third of the patients after trab-
eculectomy in one eye.

Regarding the contralateral effect of topical ocular anti-
hypertensive drugs, a contralateral IOP decrease has been
confirmed in topical p-adrenergic antagonists [8]. This effect
is demonstrated also in our study. In fact a major contral-
ateral IOP decrease was found only in the B-blockers and
combination (Cosopt®) group, presumably attributed to the
B-blocker in the combination.

A contralateral IOP reduction following topical B-blockers
has been shown in numerous studies both in normal [13-15]
and hypertensive eyes [12,14,16-18]. Overall, the contralateral
effect is smaller in normotensive eyes than in hypertensive
eyes [8]; however, there is great variability of results in both
groups. The most widely accepted theory for their contral-

CNS = central nervous system

ateral effect is systemic absorption, primarily through the
nasolacrimal mucosa, resulting in transport of the p-blocker
to the contralateral eye. Systemic absorption may also result
in centrally mediated effects on IOP control in the contralat-
eral eye. Other suggested mechanisms are contamination of
the untreated eye and also OCR [8].

The Ocular Hypertension Treatment Study [8] is the larg-
est study group available for evaluating the magnitude of the
contralateral effect of topical B-blockers. In the OHTS, 817
patients received topical p-blockers in one eye. Mean reduc-
tion in IOP in the treated eyes was 5.9 + 3.4 mmHg (22 +
12%). Mean IOP reduction in the contralateral untreated eyes
was 1.5 £ 3 mmHg (5.8 + 12%) [8]. Our study demonstrates
similar results: eyes treated with p-blockers had a mean per-
cent reduction of -18.9 + 9.3% in IOP, and the contralateral
eyes -6.1 £ 8.3% (P < 0.05).

In the OHTS, factors associated with the magnitude of
contralateral effect were the degree of IOP reduction in the
treated eye and baseline IOP of the contralateral eye [8]. It
is interesting to mention that our study found a similar con-
tralateral decrease of IOP in both timolol 0.1% gel and 0.5%
solution: -5.8 + 10.2% (P = 0.063) and -6.4 + 6.6% (P < 0.05),
respectively. It is known that plasma levels of timolol 0.1% gel
are significantly lower than those of timolol 0.5% drops [19],
and thus the risk of systemic side effects is lower. We therefore
could expect a lower contralateral IOP decrease in the 0.1%
timolol gel compared to 0.5% drops, but this suggestion was
not confirmed in our study. In the treated eyes, both drugs
had a similar effect on IOP in our study (-19.7 £ 10.7%+ in
timolol 0.1% gel, and -18 + 8.5% in timolol 0.5% solution),
which is similar to the data found in the literature [19].

In 21 patients, brimonidine was found to have a slight
contralateral decrease in IOP (1.2 + 0.6 mmHg) and in aque-
ous flow (12%) on day 8 of treatment [20]. In another study
with 29 patients receiving brimonidine in one eye, there was a
slight but significant reduction in IOP in the contralateral eye
[21]. Our study found that in the a2-agonists group there was
a small IOP increase in the contralateral eye (+0.7 £ 3.3%, P
<0.05).

Prostaglandin analogues are not known to have a crossover
effect. Studies with latanoprost have not found a contralateral
effect [22]. Our study noted a small reduction of IOP in the
prostaglandin analogues and CAI group (-2.6 + 4.6%, -3.2 +
2.6%, P < 0.05).

We acknowledge that this study included only 38 patients,
so the results should be interpreted with caution. A larger
number of patients need to be evaluated in order to confirm
our results. In summary, our study found a major contralat-
eral JOP reduction only in the B-blockers and combination
(Cosopt®) groups. This effect is probably primarily due to

OHTS = Ocular Hypertension Treatment Study
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the known systemic absorption of f-antagonists and not due
to an "ophthalmotonic consensual reaction," as this effect
was not encountered in the contralateral eyes in the groups
treated with prostaglandin, CAI or a2-agonists.
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The proapoptotic protein Puma active against cancer

One reason cancer cells are so tenacious is that they have
often lost the normal apoptotic regulators that would trigger
cell death. Thus, treatments that reduce apoptosis would be
expected to promote tumorigenesis. Surprisingly, Labi et al.
and Michalak et al. (Genes Dev 2010; 24: 1602, 1608) found
that mice made deficient in the proapoptotic protein Puma
showed a lower incidence of lymphoma after exposure to
ionizing radiation. Independently, the authors concluded
that the explanation has to do with the effects of radiation
on hematopoietic stem cells and their contribution to cancer.
When normal animals were exposed to radiation, cells in
the bone marrow or thymus died, which stimulated their

replenishment through proliferation of hematopoietic stem
cells. Multiple rounds of radiation made these animals more
likely to develop DNA damage associated with excessive cell
division, and this led to tumor formation. On the other hand,
mice missing Puma exhibited diminished cell death in response
to radiation, and hence suffered less replication stress on their
hematopoietic stem cells. These results may have implications
for cancer patients who undergo similar rounds of y-irradiation
or for therapeutic strategies using agents that act like Puma to
stimulate cell death: either treatment might have the potential
to promote formation of a secondary cancer.

Eitan Israeli

“Truth, in matters of religion, is simply the opinion that has survived”

Oscar Wilde (1854-1900), Irish writer and poet. Flamboyant compared to the typical Victorian styles of the time, he was
considered decadent and was the target of moral outrage in Europe and America. He was part of the ever-growing
movement of 'decadents' who advocated pacifism, social reform, and libertarianism. While many

vilified him, he was making his mark with style and wit and his plays were very successful.
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The laparoscopic approach to the treatment of colon and
rectal cancer remains controversial long after it was accepted
for benign conditions. Laparoscopic cancer resection should
meet appropriate oncologic standards and achieve a long-
term oncologic outcome at least equivalent to that of open
resection. Several international randomized controlled trials
have provided adequate data to ascertain the oncologic
quality of laparoscopic colon resection, showing a benefit
in short-term outcome over open resection. The use of
laparoscopic resection for rectal cancer is awaiting further
investigation.

IMAJ 2010; 12: 572-576
laparoscopy, colectomy, colon cancer, rectal cancer,
anterior resection

olorectal cancer is one of the most common cancers in
the developed world [1]. Surgical removal of the primary
tumor with adequate margins and lymphadenectomy provide
the best chance of long-term disease-free and overall survival.
Conventional open colectomy is considered the gold standard
for both benign and malignant diseases.
Laparoscopy-assisted colectomy was first described in the
early 1990s [2] and, although technically challenging, has
become a feasible option for
colon resection. Its advantages
over open colectomy include
better cosmetic results, less
postoperative pain, more rapid
return of bowel function and,
consequently, shorter hospital
stay and expedited return to work
[3]. Moreover, a recent population-based study from the United
Kingdom including 3709 LACs among 192,620 elective colon
and rectal resections performed in 1996-2006 demonstrated a
significantly reduced 30 day and 365 day mortality rate com-
pared with open colectomy [4]. However, although LAC has
been accepted for the treatment of benign diseases, because of
concerns regarding its safety and efficacy and short- and long-
term oncologic outcomes, its use in patients with laparoscopic

*Presented at the World Congress for the Advancement of Surgery,
November 2009, Israel

Laparoscopy-assisted colectomy may
offer some short-term postoperative
benefit over open colectomy. From
an oncologic perspective, there is no
apparent reason not to offer LAC to
patients with colon cancer of any stage

colorectal cancer has been limited to major clinical trials.
Several international randomized controlled trials in addition to
abundant articles and a few meta-analyses have addressed these
concerns. Although some of these studies were criticized for
selection bias and poor methodology [5], in general, LAC was
found to be safe and oncologically equivalent to open colectomy
for colon cancer. For data on laparoscopic rectal resection, we
are still awaiting the long-term results of ongoing studies.

This review summarizes the current information on LAC
for colorectal cancer.

LAPAROSCOPIC RESECTION FOR COLON CANCER

Standard oncologic surgery consists of en bloc bowel resec-
tion with appropriate proximal and distal resection margins
and more than 12 harvested lymph nodes [6]. Measures of
the oncologic outcome of colectomy for colon cancer include
cancer recurrence and cancer-related mortality.

The first meaningful study of LAC for the treatment of colon
cancer was the single-center Barcelona trial [7], published in
2002. A total of 219 patients with right and left colon cancer
were randomized to undergo open colectomy or LAC. The LAC
group showed comparable oncologic results to the open colec-
tomy group and even better survival rates in the patients with
stage I1I disease. These results were later confirmed on long-
term follow-up (mean 95 months, range 77-133 months) [8].

The landmark Clinical Out-
come of Surgical Therapy (COST)
study [9] was published in the
New England Journal of Medicine
in 2004. This trial included 872
patients with colon cancer from
48 centers in the United States
and Canada operated on by a
total of 66 surgeons. The patients were randomized to undergo
LAC or open colectomy, and the results were analyzed on an
intent-to-treat basis. The median duration of this study (4.4
years) together with a subsequent long-term study [10] was 7
years (range 5-10 years). There were no differences between
the LAC and open colectomy groups regardless of disease
stage, in disease-free 5 year survival (open colectomy 68.4%,
LAC 69.2%, P = 0.94), overall 5 year survival (open colectomy

LAC = laparoscopy-assisted colectomy
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74.6%, LAC 76.4%, P = 0.93), and overall recurrence rate (open
colectomy 21.8%, LAC 19.4%, P = 0.25). These findings con-
firmed the oncologic soundness of laparoscopic resection for
colon cancer.

Three subsequent multicenter randomized controlled
trials yielded similar results. The Colon Cancer Laparoscopic
or Open Resection (COLOR) trial [11] included 1248 patients
with colon cancer and similar characteristics from 29 centers
in Western Europe. The median duration of follow-up was 53
months (range 0.03-60 months) [12]. The Medical Research
Council Conventional vs. Laparoscopic Assisted Surgery in
Colorectal Cancer (CLASICC) trial included 794 patients:
413 with colon cancer and 381 with rectal cancer [13,14],
and the short-term Australasian randomized clinical study
comparing laparoscopic and conventional open surgery
for colon cancer (ALCCaS) [15] compared 294 LAC with
298 open colectomy procedures performed in 31 centers in
Australia and New Zealand [Table 1].

Finally, in a report by the transatlantic laparoscopically
assisted versus open colectomy trials study group [16],
authors from the Barcelona, COST, COLOR, and CLASICC
trials collaborated in an analysis of their pooled data. Three
year disease-free survival was 75.8% in the LAC arm and
75.3% in the open colectomy arm; the respective rates of over-
all survival were 82.2% and 83.5%. These findings remained
consistent when the data were analyzed by cancer stage.

Taken together, these studies [Table 2], along with several
meta-analyses and systematic reviews [17-19], confirmed the
oncologic adequacy of the laparoscopically resected colon
and the similar long-term oncologic results of LAC and open
colectomy.

Another oncologic issue related specifically to laparoscopic
surgery is the reported high rate (up to 21%) of port-site recur-
rence [20,21]. The mechanisms suggested to account for this
finding were pneumoperitoneum - the “chimney effect,” CO2-
enhanced tumor growth, and mechanical factors during bowel
extraction [22]. In further studies, however, the American mul-
ticenter COST group [9] found only a 0.5% port-site metastasis
rate, and the Barcelona trial [7] a 0.9% rate. This suggested that
port-site recurrence was related
to surgical technique and the long
learning curve of laparoscopic
colectomy for cancer. Thus, with
proper tissue handling and wound
protection, tumor recurrence at
the surgical wound appears to be reassuringly rare, with no
significant difference between the open and laparoscopic
techniques.

In summary, considering the available data, LAC may offer
some short-term postoperative benefit over open colectomy.
From an oncologic perspective, there is no apparent reason
not to offer LAC to patients with colon cancer of any stage.

Table 1. Laparoscopic colectomy: operative and short term results

Although laparoscopic colon resection
does not compromise oncologic
outcome, there are no data to support its
superiority over open resection

Intraoperative parameters Postoperative parameters
OR Mean Leak
Study [ref] No. of Conversion time EBL Time to LOS rate
year Group patients | rate (%) (min)  (m0) BM (days) (days) (%)
Barcelona [7,8]  LAC 111 142* 105 1.5 5.2 0
2002, 2008 ocC 108 1 118 193* 2.3* 7.9% 1
COST[9,10] LAC 435 150* 5
2004, 2007 [o]@ 428 21 95 - - 6*
CLASICC[13,14] LAC 273 5 9 3
2005, 2007 oc 253 29 - - 6 1 2
COLOR [11,12] LAC 621 150* 100 3.6 8.2 2
2005, 2009 ocC 627 17 95 175* 4.6* 9.3* 1
ALCCaS [15] LAC 298 145% 100 4 7 1.4
2008 ocC 294 14.6 115 100 5* 8* 34
*Statistically significant difference
LAC = laparoscopic assisted colectomy, OC = open colectomy, OR = operating room,
EBL = estimated blood loss, BM = bowel movement, LOS = length of stay.
Table 2. Laparoscopic colectomy: oncologic results
Port/ Lymph Disease-
Follow- incision Positive nodes free Overall
Study up recurrence margins retrieved Recurrence survival survival
[ref] (mos)  Group (%) (%) (mean) (%) (%) (%)
Barcelona 95 LAC 0.9 - 18 - 66
[7,8] ocC 0 - 28 51
CosT 84 LAC 0.5 0(6) 12 19.4 69.2 76.4
[9,10] (o]@ 0.2 0(5) 12 21.8 68.4 74.6
CLASICC 50 LAC 2.1 0.5 12 - 66.3 68.4
[13,14] oc 0.5 0 13.5 67.7 66.7
COLOR 53 LAC - 0.4 10 - 74.2 81.8
[11,12] ocC 0.2 10 76.2 84.2
ALCCaS - LAC - 22* 13 - - -
[15] ocC 13 13

*Statistically significance difference for margin <5 cm
LAC = laparoscopic assisted colectomy, OC = open colectomy

LAPAROSCOPIC RESECTION FOR RECTAL CANCER

Surgical resection is the most important modality for the
treatment of rectal cancer. The procedure of choice is total
mesorectal excision [23], which
includes removal of the rectum
along with complete excision of
its lymphatic drainage system.
Total mesorectal excision TME
has consistently been shown to
reduce local failure and to increase survival [24,25], compared
to traditional standard blunt rectal dissection. Some research-
ers suggested that laparoscopic TME may offer potential
benefits over an open procedure; specifically, reduced blood
loss, less postoperative pain, faster recovery, and lower mor-

TME = total mesorectal excision
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bidity [26]. Moreover, the magnified laparoscopic view could
supplement the pelvic dissection regarding sphincters and
nerve preservation, thereby improving functional outcome
and, perhaps, even oncologic outcome.

However, since rectal cancer surgery is technically demand-
ing and any deviation from oncologic principles could com-
promise patient outcome, it
has been excluded from most
of the randomized control
studies that compared laparo-
scopic and open resection for
cancer. The bulk of available data comes from relatively small
randomized control studies and larger non-randomized case
series, and the interpretation of the findings is sometimes dif-
ficult because of the heterogeneity of the protocols and lack
of consistent evidence. Some of the studies included patients
with sigmoid and upper rectal cancer [27], whereas others
included patients after open/laparoscopic low anterior resec-

Table 3. Laparoscopi rectal resection: operative and short term results

Intraoperative parameters Postoperative parameters
Study OR Hospital
[ref] Group No.of | Conversion time EBL | Anastomotic Bowel stay
year procedure patients | (%) (min)  (ml) | leak (%) movement (days)
Bragaetal. LAC 83 7.2 262 213 9.6 10
[26] [o]@ 85 209*  296* 10.6 13.6*
2007 (AR+APR)
CLASICC LAC 230 34 180 10 5 1
[13,14] [o]@ 113 165 7 6 13
2005, 2007  (AR)
Ng et al. LAC 51 9.8 2135 20 - 43 10.8
[29] ocC 48 163.7%  92* 6.3 1.5
2008 (APR)
Zhouetal. LAC 83 - 120 - 1 1.5 8.1
[28] ocC 89 106 3 2.7% 13.3*
2004 (AR)
*Statistically significant difference
LAC = laparoscopic assisted colectomy, OC= open colectomy, AR = anterior resection,
APR = abdominoperineal resection, OR = operating room, EBL = estimated blood loss
Table 4. Laparoscopic rectal resection: oncologic results
Lymph
Positive nodes Local Overall
Study [ref] Follow-up Group radial retrieved  recurrence  survival
year (mos) procedure margins (%) (mean) (%) (%)
Braga et al. [26] 53.6 LAC 1.2 12.7 4 -
2007 OC (AR+APR) 13.6 5.2
CLASICC[13,14]  36.8 LAC 12 7.8 7.8 74.6
2005, 2007 oc 6 7 7 66.7
(AR)
Ng et al. [29] 87.2 LAC - 12.4 5 75.2
2008 oc 13 1 76.5
(APR)

*Statistically significant difference

LAC = laparoscopic assisted colectomy, OC = open colectomy, AR = anterior resection,
APR = abdominoperineal resection
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Currently there is no solid level 1 evidence
to support the use of laparoscopic resection
in rectal cancer outside of clinical trials

tion [28] or abdominoperineal resection [29], or both [26].
Additionally, oncologic results may vary in accordance with
the neoadjuvant and adjuvant treatment policy. So far, these
studies [Tables 3 and 4], together with several meta-analyses
[30-32] suggest that laparoscopic TME is feasible and is not
associated with increased morbidity and mortality. Conversely,
Faiz et al. [4], in a large popu-
lation-based series, reported a
higher readmission rate after
laparoscopic rectal resection
for malignancy.

Erectile and urinary bladder dysfunction are common
complications of TME for rectal cancer, with reported rates
ranging from 10% to 35% and 0 to 10%, respectively [33,34].
Although laparoscopic TME may have an advantage over open
TME in terms of genitourinary dysfunction, this factor has
been addressed in only a few studies. A report based on the
CLASICC trial [34] including 247 patients after open or laparo-
scopic rectal resection, total mesorectal or conventional, found
no difference in bladder function between the groups, but over-
all, sexual and erectile function tended to be worse in men after
laparoscopic resection (P = 0.063 and P = 0.068. respectively).
The authors attributed this finding to the higher rate of TME in
the laparoscopy group. However, the data thus far on functional
outcome are insufficient to reach a conclusion.

As for colon cancer, to meet the standards of proper onco-
logic resection, TME rectal specimens should have specific
macroscopic characteristics [35]. The best measures of total
mesorectal excision quality are the number of harvested
lymph nodes and clear distal and circumferential margins.
In the published series [Table 4] and a recent report from the
Cochrane database [38], the number of removed lymph nodes
and rates of involved margins were equal after laparoscopic
and open rectal resection. Noteworthy is the CLASICC trial
[13,14], which reported a worrisomely high rate of involved
radial margins after laparoscopic low anterior resection (12%
vs. 6% for open surgery, P = 0.19). Although this difference
was not statistically significant and did not translate to a clini-
cal difference between the groups, it raised concerns regard-
ing the adequacy of laparoscopic LAR if widely performed by
non-dedicated surgeons.

Further data were derived from the CLASSICC trial,
where 48% of the patients underwent rectal cancer resection
(128 open vs. 253 laparoscopic). After 3 years follow-up, there
was no difference in overall survival, disease-free survival,
or tumor recurrence rate between the laparoscopy and open
surgery group [14]. There was also no statistically significant
between-group difference when the rectal cancer cases were
analyzed by type of surgery (LAR versus abdominoperineal
resection). Overall survival was 74.6% in the patients after

LAR = low anterior resection
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laparoscopic LAR and 66.7% in those after open LAR; for
patients treated with APR, the corresponding rates were
65.2% and 57.7%. The local recurrence rate was 7.8% after
laparoscopic LAR and 7% after open LAR; the corresponding
rates for APR were 15.1% and 21%.

The Cochrane systematic review of laparoscopic versus
open TME for rectal cancer [30], published in 2006, reported
respective local recurrence rates of 7.2% and 7.7%, distant
metastasis rates of 13.5% and 9.1%, and cancer-related mor-
tality rates of 9.2% and 10%; none of these between-group
differences was statistically significant.

In conclusion, although the results from several small
randomized control trials and other studies showed a short-
term postoperative benefit for laparoscopic TME compared
to open TME, with equivalent oncologic outcomes, currently
there is no solid level 1 evidence to support the use of laparo-
scopic resection in rectal cancer outside of clinical trials. Two
major multicenter randomized control studies are currently
ongoing: the European COLOR II trial and the American
ACOSOG-Z6051, which compare laparoscopic and open
resection for the treatment of curable rectal cancer. Results
from these studies will hopefully provide adequate informa-
tion on the role of laparoscopic resection for rectal cancer.

CONCLUSION

There is sufficient solid evidence indicating that laparoscopic
colon resection is a feasible and safe alternative to the open
approach, with some short-term advantages. The laparoscopic
technique when performed by an experienced surgeon with
proper patient selection can achieve results that meet accepted
oncologic standards, including proper resection margins and
adequate lymph node removal. Although laparoscopic colon
resection does not compromise oncologic outcome, there
are no data to support its superiority over open resection. In
patients with primary resectable rectal cancer, laparoscopic
resection may have limited short-term advantages over open
surgery. The existing data indicate no significant differences
between open and laparoscopic TME in terms of resection
margins and recovered lymph nodes, and in disease-free
survival and local recurrence rates. However, the evidence
base is still insufficient, and use of this technique in clini-
cal practice awaits further information from ongoing large
randomized control trials.
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Signals determine whether DCs induce T cell tolerance or activation

Special immune controls are necessary in the gut to prevent
the immune system from reacting to the commensal
microbiota and to food antigens. Dendritic cells (DCs)
are important for maintaining gut tolerance because they
help to keep T cells in an unresponsive state. However, in
other environments, DCs activate T cells. What signals deter-
mine whether DCs induce T cell tolerance or activation?
Manicassamy et al. found that p-catenin-dependent signaling
is required for maintaining DC-mediated gut tolerance in mice.
Whnt ligands were expressed in the gut, and p-catenin signaling

New approach to designing anti-HIV vacccine

Developing a protective human immunodeficiency virus
(HIV) vaccine remains a top global health priority. One
strategy to identify potential vaccine candidates is to isolate
broadly neutralizing antibodies from infected individuals
and then attempt to elicit the same antibody response
through vaccination. Wu et al. (Science 2010; 329: 856) report
the identification of three broadly neutralizing antibodies,
isolated from an HIV1-infected individual, that exhibited great
breadth and potency of neutralization and were specific for the
co-receptor CD4 binding site of the glycoprotein 120 (gp120),

was activated in DCs in the small and large intestines but not
in the spleen. When B-catenin was specifically deleted from
DCs in mice, the frequency of regulatory T cells and anti-
inflammatory cytokines was reduced, whereas the frequency
of proinflammatory T helper 1 and T helper 17 cells and their
associated cytokines was increased. Mice lacking p-catenin
in dendritic cells also exhibited enhanced susceptibility in a
mouse model of colitis.

Science 2010; 329: 849
Eitan Israeli

part of the viral Env spike. Zhou et al. (p. 811) analyzed the
crystal structure for one of these antibodies, VRCO1, in
complex with an HIV1 gp120. VRCO1 focuses its binding onto
a conformationally invariant domain that is the site of initial
CD4 attachment, which allows the antibody to overcome
the glycan and conformational masking that diminishes the
neutralization potency of most CD4 binding site antibodies.
The epitopes recognized by these antibodies suggest poten-
tial immunogens that can inform vaccine design.

Eitan Israeli

“Anyone can carry his burden, however hard, until nightfall. Anyone can do his work, however
hard, for one day. Anyone can live sweetly, patiently, lovingly, purely, till the sun goes

down. And this is all life really means”

Robert Louis Stevenson (1850-1894), Scottish novelist, poet, essayist and travel writer. His most well-known books
include Treasure Island, Kidnapped and the Strange Case of Dr Jekyll and Mr Hyde
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he prevalence of attention deficit

hyperactivity disorder is estimated
to range from 1% to 17% in school-age
children. The commonly reported aver-
age estimate is 5%. In recent years how-
ever, clinicians have noticed an increase
in children presenting with ADHD-like
symptoms. To date the diagnosis of
ADHD relies mainly on children's, par-
ents' and teachers' questionnaires. The
reliability and validity of these question-
naires have been reviewed [1,2]. Other
possible neurocognitive, physical and
psychiatric disorders should be consid-
ered [3,4]. ADHD is often associated
with other disorders such as learning
disability, conduct disorder, oppositional
defiant disorder, and mood disorders
including anxiety, depression, or a bipolar
illness [5-7]. Diagnostic accuracy there-
fore becomes more critical. The overlap
between the clinical manifestations of the
different behavioral disorders and classi-
cal ADHD as well as typical children is
considerable. In addition, because of the
atypical or confusing manifestations and
the fact that the condition is often context
dependent, clinicians and parents may
fail to recognize symptoms observed at
school, an objective measure of attention
is therefore appealing.

Previous attempts to establish a labo-
ratory test with appropriate diagnostic

ADHD = attention deficit hyperactivity disorder

accuracy have been based on research
focusing on vigilance. Indeed it is gener-
ally recognized that maintaining attention
on a single source of information over an
extended period is relatively unchalleng-
ing if the task is interesting. If the task is
dull, and prolonged, however, maintain-
ing attention is much more difficult. It
is also recognized that attention is not a
unitary phenomenon but is constituted of
arousal, expectancy, habituation, motiva-
tion, and inhibition. This is the very rea-
son why such a complex process can be
impaired in a variety of disorders other
than ADHD. In fact, personality type and
age, as well as environment and time of
the day, not surprisingly have a significant
effect on task performance. Intrinsic vari-
ables such as stimulus duration, number
and sequence as well as the presenting
modality (visual vs. auditory) and ongo-
ing knowledge of the test results by the
child also influence task performance.
Studies so far have failed to demonstrate a
consistent validation of a sustained atten-
tion deficit as assessed by the continuous
performance test in children with ADHD
[8-10]. Furthermore, the added value of
such tests above and beyond the com-
monly employed interview and question-
naires has been questioned [11]. A typical
test like the Go/No Go, using some of
the approaches suggested by Berger and
Goldzweig in their paper appearing in the
present issue of IMAJ [12], highlights the
predicament of the lack of accurate dis-
crimination between the different types
of ADHD [13].

Their research [12] aims to address the
reliability and validity of a new continu-
ous performance function test. There are
limitations to their study, some of which
are recognized by the authors. In their
attempt, the researchers considered attri-

butes of arousal and activation, but effort
analysis reflected by the performance
over time is still to be developed. A multi-
dimensional test might ultimately reliably
tap different cognitive resources and be
suitable for the characterization of a het-
erogeneous rather than a falsely assumed
unitary disorder such as ADHD.

Over the years, medical guidelines
across medical disciplines — namely, pedi-
atrics and psychiatry - while recognizing
the limited value of laboratory tests for
attention, do not include such tests as
part of the assessment, or as part of the
follow-up examination of diagnosed cases
[3,14,15]. Neuropsychological tests are
recommended only if a general low cog-
nitive ability and low scholastic achieve-
ments relative to the patient’s intellectual
ability are evident. Computerized testing
of attention may be indicated following
an appropriate psychological assessment
in selected cases but not routinely [14].

The clinic-based tests most commonly
used for the evaluation of attention have
been reviewed [16]. The authors of that
review also emphasize that the ecological
validity, namely the correlation between
the test results and behavior in the “real
world,” is limited. To date, only limited
data pertaining to the reliability and
validity of the different tests have been
published. False positive and negative
rates were unacceptably high (8-30%)
[17], i.e., the predictive values were not
sufficiently high.

Diagnostic measures should be sub-
ject to reliability and validity evaluation.
The hallmark of reliability refers to test-
retest consistency (repeatability). In their
research Berger and Goldzweig [12] did
not report such data. Validity is the extent
to which the instrument/test measures the
appropriate attribute. Different aspects
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of validity are commonly assessed. Face
and content validity are well addressed;
they also report discriminative validity,
and unfortunately the pass-fail criterion
used is not specified. Concurrent validity,
employing another acceptable measure
administered simultaneously should also
be analyzed. In the present research no
single test (criterion) was administered
to either the study group (different tests
were employed for different participants)
or the control group, which was not
exposed to such testing at all. The timing
of both tests and between-test intervals
was not provided. Ideally, to achieve such
validation, a large sample of children rep-
resenting a wide age range from both the
community and clinics, allowing for the
analysis of age and gender distribution,
would be required. This test could then
be administered to a variety of subjects
manifesting attention deficit but with dif-
ferent primary conditions [18]

In summary, by virtue of the defini-
tion of ADHD [19] one should acknowl-
edge that currently no single laboratory
test can be used for the diagnosis (gold
standard) of ADHD. Misuse of the tests
could increase misdiagnosis, fail to iden-
tify associated disorders and possibly
result in inappropriate management. It
should also be noted that the objective
of ADHD management is to assure the
children's emotional and social well-
being and not only their neurocognitive
functioning. Therefore, it is other mea-
sures reflecting these outcomes that will
determine treatment approach. At pres-
ent, with the instruments at our disposal
the contribution of a neurocognitive test
may be of value only in selected situa-
tions. The work of the aforementioned

authors [12] provides a starting point for
studying the characteristics of the con-
tinuous performance test as a new sys-
tem. Future studies should meticulously
explore their specificity, sensitivity, and
positive and negative predictive values.
This instrument, if validated, might be
useful as an addition to the compre-
hensive assessment of a child suspected
of having ADHD. Ultimately, such a
measure could also serve in the process
of individualized medication tailoring as
drug research continues. At the present
time physicians should still be encour-
aged to recognize that a single method
for the diagnosis of ADHD has not yet
been sufficiently refined and validated,
and that multisource data acquisition and
interpretation are mandatory.
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“There is a great deal of difference between an eager man who wants to read a book
and the tired man who wants a book to read”

G.K. Chesterton (1874-1936), English writer, known as the "prince of paradox." His prolific and diverse output included
philosophy, ontology, poetry, play writing, journalism, public lecturing and debating, biography,
Christian apologetics, fantasy and detective fiction.
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herapy with tumor necrosis fac-

tor inhibitors is associated with an
increased risk of active tuberculosis. In
a recent study, the sex and age-adjusted
incidence rate of active TB among
patients treated with TNFi was 172 per
100,000 patient-years, whereas the inci-
dence in that country's cohort of rheu-
matic patients not receiving TNFi was
95 cases/100,000 [1]. Active tuberculosis
develops within a few months of begin-
ning TNFi therapy, manifesting either as
reactivation of latent TB infection or as
a primary infection following exposure
to patients with active TB [1,2]. The TB
associated with TNFi is usually atypical,
with more than 50% presenting with
extrapulmonary and 25% disseminated
disease, causing considerable delay in
diagnosis and treatment [1,2].

Professional societies have issued
guidelines mandating screening and
treatment of latent TB infection before
initiating a TNFi [3]. Lack of compliance
with these recommendations is associated
with emergence of active TB in patients
treated with all TNF inhibitors. The risk
of developing active TB was seven times

TB = tuberculosis
TNFi = tumor necrosis factor inhibitor

higher when screening recommendations
were not followed [1].

We present a patient with debilitating
rheumatoid arthritis in whom a two-step
tuberculin skin test was initially nega-
tive and who developed extrapulmonary
active TB during treatment with a TNFi.

PATIENT DESCRIPTION

The patient, a 57 year old social worker
who was born in Argentina and immi-
grated to Israel in 1973, was referred to
the pulmonary clinic for evaluation of an
abnormal chest computed tomography
scan performed because of dry cough,
low grade fever and fatigue 3 months
after beginning therapy with infliximab
for active rheumatoid arthritis.

Rheumatoid arthritis had been diag-
nosed 15 years earlier and was seroposi-
tive, polyarticular and erosive, necessitat-
ing knee replacement and total hip sur-
gery. She had been treated with various
disease-modifying anti-rheumatic drugs
including injectable gold, sulfasalazine,
an antimalarial agent, leflenomide, and
cyclosporine. When she began the in-
fliximab therapy she was also receiving
methotrexate 15 mg/week and predniso-
lone 10 mg/day

Before beginning infliximab therapy
the patient denied having been previ-
ously diagnosed with TB, and stated that
she did not suffer from night sweats,
weight loss, cough or bloody sputum. She
did not have a BCG scar on either arm or

BCG = bacilli Calmette-Guerin

palpably enlarged lymph nodes. A two-
step tuberculin skin test was performed
and was interpreted as negative (0 mm
and 3 mm). A chest radiograph was also
normal. Laboratory workup revealed:
erythrocyte sedimentation rate 60 mm/
hr, hemoglobin 10.4 g/dl, white blood
cell count 12.32 x 103/ml, platelet count
572 x 103/ml, serum creatinine 0.7 g/dl,
rheumatoid factor titer 41.4 IU (normal
range 0-15 IU), and C-reactive protein
2.52 mg/dl (normal range 0-0.5 mg/dl).

Three months after starting infliximab
she developed fatigue, low grade fever
and dry cough that did not respond to
antibiotics prescribed by her family phy-
sician. Evaluation for active TB revealed
that her TST had increased to 6 mm.
Chest CT showed mediastinal lymph-
adenopathy with a retrocaval lymph
node 2.5 cm in diameter and a right hilar
lymph node 2.3 cm in diameter. In the
right middle lobe and in the lingula there
were small areas with a ground-glass
appearance. A follow-up CT 3 weeks
later showed mediastinal lymphadenopa-
thy with a retrocaval lymph node 1.5 cm
in diameter.

She continued to experience worsen-
ing dyspnea and repeated episodes of
38°C fever and was admitted to hospi-
tal. On admission her temperature was
36.8°C, blood pressure was 115/82 and
respiratory rate 12 breaths/min. Lung
and heart sounds were normal, the abdo-
men was soft and no lymph nodes were
palpated. Bronchoscopy with bronchoal-

TST = tuberculin skin test
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veolar lavage was performed, which did
not reveal tumor cells. Stains for acid-fast
bacilli and Pneumocystis jirovecii were
negative. The bronchoalveolar lavage
culture for tuberculosis was sterile. A
gallium scan did not reveal pathologic
uptake. Infliximab treatment was dis-
continued and the patient was referred to
the Ministry of Health tuberculosis clinic
and began receiving isoniazide for LTBI
because of TST > 5 mm. The treatment
was discontinued 2 weeks later when she
developed isoniazide-induced hepatitis.
Therapy with rifampin was begun; how-
ever, she did not tolerate it and discontin-
ued the treatment 2 months later.

Therapy with etanercept for 6 months
was not efficacious and a year after discon-
tinuation of rifampin therapy she began
therapy with adalimumab and continued
on methotrexate and prednisone.

Six months later the patient pre-
sented with weight loss, abdominal
pain and diarrhea. Her chest X-ray was
normal as was an abdominal ultrasound
examination. Upper endoscopy revealed
gastritis for which she received omepra-
zole. Barium swallow was normal, and
colonoscopy revealed diverticulosis.
Three months later she was admitted
again with continued weight loss, night
sweats and fever. A perianal abscess was
discovered which later drained into a
fistula. The patient required surgery and
parenteral antibiotics and was discharged
for follow-up. Her fever did not abate
and the patient was again readmitted for
workup of prolonged fever.

Physical examination revealed a hard
lymph node (2 x 2 cm) in her right
inguinal area. A biopsy of the node
was performed and showed necrotizing
granulomatous inflammation [Figure].
Acid-fast bacilli were seen on Ziehl-
Nielsen staining and the culture from
the lymph node revealed Mycobacterium
tuberculosis sensitive to all first-line anti-
tuberculosis drugs. The patient started
treatment for active TB with four anti-
tuberculosis agents.

LTBI = latent TB infection

Photomicrograph of the core lymph node biopsy of the left groin mass. At the left upper
aspect, a Langhans cell shows a mycobacterium at the margin of its cytoplasm (x 340,

Ziehl-Neelsen histochemical stain).
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COMMENT

We present a patient with severe erosive
and deforming rheumatoid arthritis
who had not responded to any disease-
modifying antirheumatic drug and thus
began therapy with a TNF inhibitor.
Three months later she developed sys-
temic symptoms, but only 21 months
later, despite repeated assessments,
active TB was diagnosed in an inguinal
lymph node, indicating extrapulmo-
nary TB infection. Before starting TNFi
therapy she had undergone a two-step
TST test, which showed 0 and 3 mm and
definitively ruled out LTBI despite the
fact that she was a middle-aged woman,
born abroad in surroundings with a
higher incidence of TB than in Israel,
and worked as a social worker in contact
with a high risk population, including
prisoners. It was recently demonstrated
that the burden of tuberculosis in the
Israeli prison system is 3.5 times higher
than in the general Israeli population
[4]. The interpretation of the pretreat-
ment two-step TST as negative was not

the result of treatment with prednisone
and methotrexate [2,3].

The first chest CT scan showed medi-
astinal lymphadenopathy, however, bron-
choalveolar lavage was negative as was a
gallium scan. The size of the nodes was
reduced in a second scan. This precluded
performing lymph node biopsy. However,
it is plausible that primary infection was
present in the mediastinal lymphadenopa-
thy that progressed to extrathoracic active
TB of the peripheral lymph nodes.

It is reccommended that treatment for
LTBI in patients receiving concomitant
prednisone 15 mg/day or methotrexate be
initiated at least one month before start-
ing therapy with a TNFi when: a) the TST
or the two-step TST is > 5 mm (if the first
result was < 5 mm), b) a chest radiograph
shows evidence of past tuberculosis, and
c) there is a history of exposure to active
TB or previous partially treated active TB
[2,3]. Lack of adherence to these recom-
mendations, particularly, not performing
the two-step TST, is associated with a
sevenfold increased risk of developing
active TB [1]. Before starting treatment
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for LTBI every effort should be made to
rule out active TB, which requires intro-
duction of at least four anti-tuberculosis
drugs initially to prevent development of
drug-resistant strains of Mycobacterium
tuberculosis.

Performing serial TSTs in patients
treated with a TNFi remains a matter of
debate. It may be speculated that repeated
tuberculin skin testing with purified
protein derivative induces a sensitization
reaction in susceptible individuals that
may confound TST reaction reading.
However, in a Scandinavian population
such a reaction was found in only 1 of 31
individuals, suggesting that for practical
purposes it can be ignored [5].

In a previous study [2], after an
initial screening TST we performed a
follow-up TST at least 3 months after
beginning TNFi therapy. Twenty percent
of 40 patients included in the study had
conversion of the TST, defined as an

increase of 6 mm of induration between
the screening tests and the follow-up test.
TB prophylaxis was administered to all
of these patients. In our patient, the third
TST did not indicate conversion (incre-
ment of only 3 mm (from 3 to > 6 mm);
however, prophylactic therapy for LTBI
was nevertheless prescribed because of an
absolute TST value above 5 mm

In summary, we present a patient with
extrapulmonary active TB associated with
TNF inhibitor therapy. To our knowledge,
this is the first reported case of active TB
following TNFi in Israel. The case indi-
cates that active TB associated with TNFi
treatment is difficult to diagnose, has an
atypical clinical course and may manifest
as the result of reactivation of LTBI infec-
tion or of recently acquired infection [2].
We emphasize the importance of pretreat-
ment screening for latent TB, a high index
of suspicion for tuberculosis, and consid-
ering performance of serial TSTs.
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Toward a general flu vaccination

Current seasonal influenza virus vaccines are targeted
against specific viral strains and do not provide broad durable
protection. Seasonal influenza vaccines induce protective
antibody responses against regions of viral hemagglutinin
(HA) that rapidly mutate so that very soon, the virus becomes
resistant to vaccination. Conserved regions of HA also exist,
and a major goal of influenza vaccine development is to
design a vaccine that elicits antibodies against the conserved
regions so that protection against a wide range of viral strains
is achieved. Wei et al. show that a combined HA DNA prime,

Proteins clump with age

Ageing worms accumulate protein clumps similar to those
observed in humans with Alzheimer's and Huntington's
disease. Kenyon et al. searched for proteins made by the
nematode Caenorhabditis elegans that would not dissolve
in detergents — a sign that the proteins would aggregate into
insoluble clumps. The researchers found 461 proteins that
become more insoluble as the worms aged. Several of the
proteins were similar to those that are found clumped and

followed by boosting with a seasonal vaccine, elicits broadly
cross-reactive neutralizing antibody responses in mice, fer-
rets, and non-human primates, which were protective in mice
and ferrets against heterologous influenza challenge. The
neutralizing antibodies were directed against the conserved
HA stem region, which indicates the possibility that a more
broadly protective vaccine against influenza could be
developed.
Science 2010; 329: 1060
Eitan Israeli

tangled in the brains of patients with Alzheimer's disease.
Furthermore, mutations that slow ageing in C. elegans by
interfering with an insulin-signalling pathway also delayed the
accumulation of insoluble proteins. The results suggest that
disease is not the only factor to blame for protein aggregation,
with ageing playing a part as well.
PLoS Biol 2010; 8, e1000450
Eitan Israeli
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36 year old Israeli woman who has
Abeen residing in Nigeria for the past
3 years was referred to the emergency
room for severe abdominal pain. The
patient has had mild pain for months,
but the pain increased in intensity before

Ascaris lumbricoides within the small bowel

admission. Ultrasonography revealed
a small amount of infrahepatic liquid.
She underwent a computed tomography
scan of the abdomen, which revealed a
well-defined band-shaped filling defect
with thread-like shadows caused by the
presence of contrast material within the
enteric canals of a worm [Figure]. Stool
microscopy revealed ova of Ascaris lum-
bricoides. The pain gradually resolved
after treatment with albendazole.
Worldwide, Ascaris lumbricoides is
a common helminthic infection affect-
ing an estimated 25% of the population.
Ascariasis is occasionally diagnosed in
areas with a more temperate climate, inclu-
ding Israel, but is much more common
in tropical regions. Travelers to highly
endemic countries, where more than
80% of the population is infected, are at
an increased risk of acquiring ascariasis
[1-3]. Although most Ascaris infections
are asymptomatic, serious complica-
tions do occur in about 0.1% of patients
[4]. Migration of adult worms into the
biliary tree, pancreatic duct or appendix
occasionally causes biliary colic, cho-
langitis, cholecystitis, or appendicitis

Peripheral quality control of protein folding

[5]. High worm load within the small
bowel occasionally leads to obstruction,
perforation, volvulus, or intussusception
[3,4]. Ascariasis is indeed one of the most
common causes of surgical admissions in
tropical regions and should be considered
in returning travelers with acute abdomi-
nal pain.
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Protein misfolding diseases often lead to the retention and
degradation of important proteins within the endoplasmic
reticulum (ER). Strategies to reduce the stringency of ER
quality control that allow the proteins to carry on through
the secretory pathway to reach their destination at the cell
surface have shown some promise. Okiyoneda et al. wanted
to understand how, even if a protein reaches its destination
it may still be subjected to a second level of quality control
and cleared from the plasma membrane. Using functional

small-interfering RNA screens in cells expressing the common
cystic fibrosis mutation F508CFTR, the authors identified a
pair of chaperones that promoted clearance of defective
proteins from the plasma membrane. This peripheral quality
control step will also need to be overcome to increase the
effectiveness of strategies to overcome protein misfolding
disorders.
Science 2010; 329: 805
Eitan Israeli





