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Editorial

Energy Medicine (Medicine of the Future)
Belle M Hegde
The Journal of the Science of Healing Outcomes, State College, Pennsylvania, USA and Mangalore, India*
Manipal University, Manipal India**
The Middlesex Medical School, University of London, UK#
Northern Colorado University, USA##
Kuwait Medical Journal 2010; 42 (2): 95-97

“Intellectual integrity made it quite impossible for
me to accept the myths and dogmas of even very great
scientists, more particularly of the belligerent and socalled advanced nations. Indeed, those intellectuals who
accepted them were abdicating their functions for the joy
of feeling themselves at one with the herd.”
Bertrand Russell (1872-1969)

“Knowledge advances NOT by repeating
known facts but, by REFUTING false dogmas,”
wrote Karl Popper years ago. With the advent of
chemical molecules in treatment of diseases, starting
with Nujol, in the early part of the last century,
modern medicine seems to be bogged down to
pharmaceuticals, radiation energy and surgery as the
only modalities of disease management. Mankind,
however, had existed for thousands of years before
the advent of modern medicine. Diseases are
also not new. The ﬁrst myocardial infarction was
discovered in a young Chinese woman buried under
the snow for more than 2500 years. Our ancients in
all cultures including the Arabic medicine, which
had its golden years under Ibn Siena, had effective
treatment methods, most of them based on some
sort of subtle energy systems. Recent scientiﬁc
revelations show that almost all modern medical
reductionist pharmaceutical molecules aimed at
any target would only damage the human cells,
the foundation stone of the human body, while the
ancient Indian and Chinese herbal drugs improve
the working of the human cells, and thereby, relieve
patients of their sufferings[1]. Modern medicine has
not been a boon to mankind as per the recent audits
in the west[2]. The Institute of Medicine in the US, an
audit body created by the Academy of Science there

has now accepted in their recent meeting the new
word “Whole Person Healing” as a valid method for
the future instead of the reductionist linear thinking
as of now.
This brings us to the science of energy as it is
understood today. E = MC2 applies only in a very
limited way to the world. Energy and matter are
but the two faces of the same coin at the subatomic
world of particles like electrons, protons and
neutrons. E = M (a-duality) is the new formula
devised by Huns Peter Duerr, the present Emeritus
President of the Max Planck Institute of Physics in
Munich[3]. Hans Peter succeeded Werner Heisenberg
as the President and started life with Albert Einstein
himself at the same institute. This would explain
the science behind the energy medicines that our
ancestors believed in. This universe is but a bundle
of energy which could be converted into matter at
the subatomic level. So is the human body, a bundle
of jumping leptons (lepto-quarks), the last known
bits of matter. Where did these protons, neutrons
and electrons come from still remains an enigma for
conventional physics but is being explained by great
scientists in the past like Edwin Babbit, Charles
Leadbeater and Annie Besant who migrated from
Cambridge department of physics, to study Yoga in
India.
Way back in 1920, Leadbeater and Besant
wrote a book 'Occult Chemistry' where they have
graphically described the atomic structure of nine
elements from Hydrogen to Helium using their
Yogic stance state where in they could see inside an
atom and they could also see that the leptons came
from another world like smoke through a key hole.
The book is being republished many times over with

Address for correspondence:
Prof. B. M. Hegde, MD, FRCP, FRCPE, FRCPG, FRCPI, FACC, FAMS, “Manjunath”, Pais Hills, Bejai, Mangalore-575004. India.
Tel: +91 824 245 0450; E-mail: hegdebm@gmail.com; web site: www.bmhegde.com
*Editor in Chief, **Vice Chancellor (Retd), #Former Visiting Professor of Cardiology, ##Afﬁliate Professor of Human Health.
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comments from leading physicists[4]. The present
model of an atom ﬁts in more with this theory in
comparison to the conventional Niels Bohr theory
of an atom. This view also ﬁts the bill correctly with
the present Superstring theory. It is now accepted
that the energy known to science - electromagnetic,
nuclear and gravitational - is just but 5% of the total
energy of this universe. Rest of it is a combination
of dark matter and dark energy. So the existence of
dark energy is a scientiﬁc reality now!
Energy Medicine
With this scientiﬁc background readers will
now understand the efforts being made all over
the world to use subtle energy (both known and
unknown) in healing. Human body, being a bundle
of energy particles that are in constant motion,
(man looks solid, though) diseases are viewed as
altered energy patterns, and not as organ based
disorders. Russian scientists have been able to
anlayse the patterns but, that has not come to main
line science yet. Vladimir Voiekov, a professor at
the Central Biological Institute in Moscow, is at the
forefront of this new research. We were lecturing
together last month in San Diego and he showed
us how the water molecules in the human body
could be utilized for therapeutic purposes using
subtle energy. The proceedings are in the press[5].
Many other subtle energy (dark energy) methods
have been investigated scientiﬁcally but that goes
beyond the purview of this editorial. I shall deal
with only known subtle energy patterns in human
healing. The extensively investigated method is the
use of electromagnetic energy in human healing.
Every human cell has a hardware in the
mitochondria
and
other
morphologically
identiﬁable parts, while the software is in the
cytoplasm in the form of nearly 10,000 proteins
which act like energy transducers converting the
electromagnetic energy from the sun (which keeps
all of us alive) to the hardware to work. Damaged
cells, irrespective of whether it is ischemia, injury,
inﬂammation or any other cause, cannot make
use of the sun’s energy. Electromagnetic energy
in concentrated form could be used to rejuvenate
the damaged cells. We have been working with a
new device, invented by late Dr. Glen Gordon of
NASA fame, called Em Probe, which generates
electromagnetic energy to be delivered as a pulse
to avoid heating the area too much.
The device is like a cell phone which works on
a nine volt battery. The energy delivered could be
directed at the damaged organ, heart or brain, or
any other part of the body. To date we have had
159 patients treated with excellent results using
this method for diseases ranging from acute heart
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attacks, brain attacks, stable angina, neurological
degenerations, wound healing, opening up
collaterals in near complete atherosclerotic
occlusion of the abdominal aorta and even acute
trans-section of the spinal cord, disc prolapse
and many other conditions associated with acute
inﬂammation. The series is separately published
and a couple of case reports are already accepted
for publication by Cases Journal in London[6].
The transducer proteins in the cytoplasm mainly
are HSP70, nitric oxide synthase and VEGF 165
gene protein. All these work through this energy
pattern and new vessels grow so fast that the area
gets extra blood supply. The HSP 70 protein works
on the same principle as our old granny’s wisdom
of hot packs for pain relief. HSP (Heat Shock
Protein or Stress Relief Protein) has been studied
extensively in conventional medicine. So is the
nitric oxide synthase that eventually increases the
nitric oxide production almost 1000 times giving
the much needed endothelium dependent relaxing
factor to the vascular endothelium (EDRF), while
VEGF 165 stimulates neo-angiogenesis.
Many other methods are in use which needs
further evaluation and authentication. We are in
the process of doing just that. Leading laboratories
in the USA are helping, authenticate subtle energy
methods. We have been able to complete the work
on Praanic Healing using fMRI. Sound and light
energy has also been evaluated. Subtle energy
imprinted creams and water have been examined
and found to be very effective, but this editorial
would want to highlight only the electromagnetic
energy as it can be measured by conventional
physics as well. We have a new journal to publish
these data to get over the conventional peer review
methods that can not assess new knowledge as
peers also have only read the known stuff. Recently
peer review system has come under attack for good
reasons! That is for another occasion. Our journal
has an editorial board that reads like the who-iswho of modern science from all the continents.
These people review each submission based on
their specialization. Some of them are Nobel
Laureates themselves.
CONCLUSION
Like the Spanish ﬂag which had the insignia Ne
Plus Ultra (No more beyond) before Christopher
Columbus discovered the New World, we, in
modern medicine, have the same attitude to all other
modalities of treatment. There is a lot more than
what meets the eye in this world of human wellness
and illness. Unless we change our attitude like the
Spanish did with their ﬂag after the discovery of
the New World, where the present insignia reads
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simply Plus Ultra (more beyond), we, in modern
medicine, have to accept that there is a lot more
beyond (Plus Ultra) the tips of our noses.

4.

“All great truths begin as blasphemies. “
George Bernard Shaw
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ABSTRACT
Tuberculosis (TB) is a health problem of global concern.
To control TB, tuberculin and BCG have been used as
diagnostic reagent and vaccine, respectively. However, BCG
has failed to provide consistent protection in different parts
of the world, and tuberculin has poor speciﬁcity due to the
presence of crossreactive antigens. Therefore, there is an
urgent need to identify M. tuberculosis-speciﬁc antigens as
new vaccines and diagnostic reagents to control the global
epidemic of TB. The advances in comparative genomics
have identiﬁed 11 genomic regions of Mycobacterium
tuberculosis, which are deleted/absent in all vaccine
strains of BCG currently used to immunize against TB.
By using overlapping synthetic peptides corresponding
to 89 predicted proteins of these regions of difference
(RDs) in cell mediated immunity (CMI) assays, attempts

have been made to identify the RDs and antigens with
potential in speciﬁc diagnosis and development of new
vaccines against TB. The most promising regions (antigens)
identiﬁed for diagnostic applications are RD1 (ESAT-6 and
CFP10), and for vaccine applications are RD1 (PPE68), RD7
(Rv2346c and Rv2347c) and RD9 (Rv3619 and Rv3620). The
promise of ESAT-6 and CFP10 in the diagnosis of latent
and active TB has been demonstrated in industrialized and
low-burden countries, but more work is needed in poor
and high-burden countries to establish the utility of these
high cost tests in speciﬁc diagnosis and epidemiology of
TB. Furthermore, the vaccine application of RD antigen
requires additional experiments to conﬁrm their protective
efﬁcacy in animal models of TB, before they are evaluated
in humans.

KEY WORDS: CMI, diagnosis, RD antigens, tuberculosis, vaccine

INTRODUCTION
Tuberculosis (TB) is among the top ten causes of
worldwide mortality, and thus is a major global health
problem. In addition, among the infectious diseases,
TB is the second most common cause of death in
adults, after HIV / AIDS. Because of the the severity
and magnitude of threat, TB has posed to global
health, in 1993, the World Health Organization (WHO)
declared TB a “global emergency”, the ﬁrst declaration
of its kind. Current estimates by WHO suggest that
the causative agent of TB, Mycobacterium tuberculosis,
infects approximately one third of the world’s
population, leading to clinically active disease in about
9.3 million people and 1.8 million deaths per year[1].
About 10% (ca 200 million) of the currently infected
people (ca 2 billion) will develop active disease in their
lifetime. In spite of worldwide efforts to control TB in
coordination with WHO and various governments
of the world, the global burden of TB is worsening,

particularly among the poor developing countries of
Asia and Africa[1]. This deterioration is due to many
reasons including wars and immigration, poverty and
malnutrition, HIV-TB co-infection and the increasing
problem of multi-drug resistant (MDR) and excessive
drug-resistant (X-DR) TB etc[1]. The global control of TB
epidemic requires cheap and effective drugs to treat all
forms of TB including MDR and X-DR TB. Furthermore,
an effective control and eradication strategy will also
require availability of cost-effective methods / reagents
for speciﬁc diagnosis and vaccine(s) that can be given
safely to all populations and in all parts of the world to
protect against all forms of the disease[2,3].
TUBERCULIN AS A DIAGNOSTIC TEST FOR TB
Tuberculin or puriﬁed protein derivative (PPD), ﬁrst
described by Robert Koch in 1890, is a crude mixture
of culture ﬁltrate of M. tuberculosis, which contains all
types of molecules (species-speciﬁcaswellcrossreactive
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with other mycobacteria) released from growing and
dying cells. It is obtained after precipitation of ﬁltrates
of sterilized, concentrated cultures. A standard dose of
ﬁve Tuberculin units (0.1 ml) is injected intradermally
and the test is read 48 to 72 hours later. A person who
has been exposed to M. tuberculosis is expected to
mount delayed type hypersensitivity (DTH) reaction
to the bacterial antigens, due to pre-existing cellular
immune response, at the injection site. The reaction
is measured as diameter of induration in millimeters
(mm). The induration is due to migration of antigenreactive cells from blood to the site of injection and
release of proinﬂammatory cytokines by the inﬁltrating
cells. An induration of 10 mm or greater is generally
considered positive. However, the results of tuberculin
test must be interpreted carefully, because a negative
tuberculin test does not rule out a diagnosis of TB
but may reﬂect the presence of anergy or incorrect
test procedure[4]. In addition, a positive tuberculin
test cannot distinguish between active disease, latent
infection with M. tuberculosis, BCG vaccination, or
cross-sensitization by environmental mycobacterial
species[4]. Thus the tuberculin skin test has poor
diagnostic value, especially in geographic areas where
BCG is routinely used, the prevalence of tuberculosis
is low or the environmental burden of saprophytic and
non-tuberculous mycobacteria is high[3-6]. Inaccuracy
of tuberculin skin test often reﬂects a low diagnostic
speciﬁcity due to the presence in tuberculin of antigens
shared by many mycobacterial species[3-6]. Therefore,
TB-speciﬁc skin test requires the development of new
tuberculin(s) consisting of antigens speciﬁc for M.
tuberculosis.
BACILLUS CALMETTE GUERIN (BCG) AS A
VACCINE AGAINST TB
The only vaccine currently available for
immunization against TB is BCG, a live attenuated
strain of the bovine tubercle bacillus, Mycobacterium
bovis. Although, BCG is among the world’s most
widely used vaccines with more than 100 million
doses administered annually and it has been used to
vaccinate against TB for more than 80 years, BCG is
the most controversial vaccine in current use. This
vaccine has failed to provide consistent protection in
different parts of the world, in people of varying ages
and against various forms of clinical disease[3,7]. The
variations in protection have ranged from nil (e.g., in
India and Malawi) to 80% (e.g., in United Kingdom)
against pulmonary disease in adults[3,8]. Although,
BCG has shown some (about 50%) efﬁcacy in children
and against extra-pulmonary TB, it has totally failed in
poor developing countries, where a protective vaccine
is badly needed, and in adults against pulmonary
disease, which is the major clinical manifestation
of TB[3,8]. In addition, BCG is not recommended
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for vaccination of immunocompromised subjects,
particularly HIV/AIDS patients, because, being a
live vaccine, it may cause disease by itself in such
individuals[9]. Therefore, WHO has recommended
that children with symptoms of HIV or AIDS should
receive all the vaccines except BCG. Furthermore,
because BCG vaccination induces a DTH response to
PPD, which cannot be distinguished from exposure to
M. tuberculosis, it becomes difﬁcult to use PPD skin
test for diagnostic or epidemiological purposes in
BCG-vaccinated populations[3]. Moreover, due to the
presence of antigens crossreactive with environmental
mycobacteria, BCG is not ideal for the vaccination
of individuals with pre-existing anti-mycobacterial
reactivity due to exposure to environmental
mycobacteria, which may mask or block the
immunity induced by BCG[7,10]. Hence, this vaccine
is not recommended for booster immunization(s)[3,7].
Therefore, the development of new and safer second
generation or booster vaccine(s), to replace or
supplement BCG, is urgently needed, without which
the global control and eradication of TB by 2050
may not be realized, as envisaged and proposed by
WHO[1,11].
Among the strategies to develop new vaccines
are genetically modiﬁed and improved BCGs,
attenuated M. tuberculosis, live recombinant-vector
based and subunit vaccines etc.; however, the
subunit vaccine approach, involving identiﬁcation of
protective antigens of M. tuberculosis, is considered
the safest[12-15]. If different sets of M. tuberculosisspeciﬁc antigens are used for vaccine and diagnostic
applications, such subunit vaccines will not interfere
with reactivity of antigens used for diagnosis.
COMPARATIVE GENOMICS TO IDENTIFY
M.
TUBERCULOSIS-SPECIFIC
REGIONS
DELETED IN BCG AND APPROACHES TO
OBTAIN RD PROTEINS OR EQUIVALENTS
FOR IMMUNOLOGICAL EVALUATION
The advances in genomics using molecular
techniques have lead to the genome sequencing
of various mycobacterial species including M.
tuberculosis, M. bovis and BCG etc. The comparative
analyses of mycobacterial genomes have identiﬁed 16
genomic regions of M. tuberculosis, which are deleted/
absent in one or more strains of BCG[16, 17]. Among
these regions of differences (RDs), 11 RDs (RD1,
RD4 to RD7, RD9 to RD13 and RD15) covering open
reading frames (ORFs) of 89 proteins of M. tuberculosis
H37Rv are absent in all BCG substrains currently
used as vaccines to protect against TB in different
parts of the world (Table 1)[16,17]. Attempts have been
made to obtain these proteins by using recombinant
methods of DNA cloning and expression, followed by
puriﬁcation of recombinantly expressed proteins, or
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Table 1: Details of regions of differences (RDs) of M. tuberculosis deleted / absent in all BCG vaccine strains, i.e., Pasteur, Phipps, Frappier,
Connaught, Tice, Danish, Glaxo, Prague, Birkhaug, Sweden, Japan, Moreau and Russia
Region deleted
Designationa
RD1
RD4
RD5
RD6
RD7
RD9
RD10
RD11
RD12
RD13
RD15
a
b

Predicted ORFs in each RDb

Size (kb)

No.

9.5
1.9
2.8
12.8
9.0
5.9
3.0
4.9
2.0
11.0
12.7

12
3
5
11
8
7
3
5
4
16
15

Designation
ORF2-ORF11, ORF14, ORF15
Rv0221-Rv0223c
Rv3117-Rv3121
Rv1506c-Rv1516c
Rv2346c-Rv2353c
Rv3617-Rv3623
Rv1255c-Rv1257c
Rv3425-Rv3429
Rv2072c-Rv2075c
Rv2645-Rv2660c
Rv1963c-Rv1977

No. of synthetic peptides to
cover ORFs of each RD
220
80
72
236
167
108
71
84
83
225
302

The designations of RDs are according to Behr et al[16].
ORFs designations for RD1 are according to Amoudy et al.[91] and for other RDs, according to Behr et al[16].

their equivalents using overlapping synthetic peptides
covering the sequence of each protein[18,19]. These
recombinant antigens and synthetic peptides have
been tested in cell mediated immunity (CMI) assays
to identify the candidates suitable for diagnosis and
vaccine development. A comprehensive description of
these studies is presented below.
Puriﬁed RD proteins or peptide-equivalents for
immunological evaluation
To characterize RD proteins for immunological
reactivity, it is essential that these proteins are
obtained in a puriﬁed form, free from other cellular
proteins. When the expression of a desired protein
in M. tuberculosis is known, it may be puriﬁed from
culture ﬁltrates or cell sonicates of M. tuberculosis
using immunological and biochemical methods of
puriﬁcation[20,21]. However, such methods are not
applicable for most of the proteins predicted in M.
tuberculosis RDs, because these proteins are largely
putative / hypothetical and their expression in M.
tuberculosis is mostly unknown[17,22]. However, since
their DNA sequences are known[16], it may be possible
to express them in heterologous hosts as recombinant
proteins, followed by puriﬁcation using afﬁnity
columns[23-29]. Usually, E. coli cells have been used as a
heterologous host to express and purify recombinant
mycobacterial proteins in quantities sufﬁcient for
immunological analysis[30]. However, the production
of mycobacterial proteins, in general, and proteins of
large size in particular, has been notoriously difﬁcult
in E. coli due to various reasons including degradation
of the expressed proteins by E. coli proteases; high
GC content of mycobacterial DNA; unique codon
preferences, being rich in glycine, alanine, proline and
arginine, all of which can cause problems in expression
and puriﬁcation of mycobacterial proteins from E. coli
cells[23-29].

To overcome the problems associated with the
recombinant protein expression and puriﬁcation,
pools of synthetic peptides covering the coding
sequence of mycobacterial proteins have been
used to faithfully replace full-length proteins in
CMI assays[31-36]. One of the obvious advantages
of this approach is the speed with which peptides
can be synthesized and tested for CMI reactivity.
Furthermore, major antigens and immunodominant
peptides could be identiﬁed and exact CMI-reactive
epitopes deﬁned by subsequent testing of peptide
pools corresponding to individual ORFs, followed
by single peptides included in the pools[37-39]. Thus,
to test 89 ORFs of 11 RDs of M. tuberculosis in CMI
assays, a total of 1,648 synthetic peptides were
synthesized (Table 1)[40-42]. All of the peptides were
25-mers and overlapped with the neighboring
peptides of the same ORF by 10 residues. Thus, each
peptide pool covered 3 to 16 ORFs and contained
71 to 302 peptides (Table 1)[27]. The reason for 10residue overlap was to greatly reduce the probability
of missing the epitopes of individual ORFs, because
mycobacterial epitopes recognized in CMI assays are
usually < 10 aa in length[43].
Identiﬁcation of major RD-encoded proteins reactive
in CMI assays
The protective immunity against M. tuberculosis is
primarily mediated by CMI involving the interaction
of antigen-speciﬁc T cells and macrophages[44,45]. This
interaction is often indicated by antigen-induced
proliferation of T cells and is dependent on the interplay of
cytokines secreted by these cells[45-47]. Although, a broad
spectrum of cytokines may contribute to protection,
the T-helper type 1 (Th1) cytokines, dominated by
IFN-γ secretion, are considered principal mediators
of protective immunity against TB[45-49]. On the other
hand, the secretion of Th2 cytokines, characterized
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by IL-4, IL-5 and IL-10, are associated with the lack
of protection[48,49]. In particular, IL-10 is associated
with reduced resistance and chronic progressive
TB[48,49]. Furthermore, IL-10 deactivates macrophages
and down regulates the secretion of protective Th1
cells and cytokines[50], thereby it helps mycobacteria
to survive intracellularly, despite the production
of large quantities of IFN-γ[51]. On the contrary, the
absence of IL-10 increases antimycobacterial activity
and accelerates mycobacterial clearance[52]. Hence, it is
imperative to avoid / minimize stimulation of IL-10
production when identifying antigens of M. tuberculosis
to design a vaccine against TB. Moreover, high Th1:
Th2 cytokine ratios, and in particular high IFN-γ:IL10 ratios have been shown to correlate with protection
and cure, whereas lower ratios are associated with
disease severity and pathogenesis of TB[53,54]. Hence,
Th1-cell reactivity, indicated by antigen-induced cell
proliferation and preferential secretion of IFN-γ with
high IFN-γ:IL-10 ratios in response to mycobacterial
antigens, has been used to identify antigens involved in
protective immunity[55-63]. Therefore, it was considered
appropriate to test the proteins encoded by the RD
genes of M. tuberculosis for these in vitro correlates
of protective immunity to identify new candidates of
RD-derived subunit vaccines against TB.
About a decade ago, both recombinant proteins
and overlapping synthetic peptides, corresponding
to selected antigens of M. tuberculosis-speciﬁc RD1,
were tested to identify antigens reactive in protective
Th1-cell assays[64-67]. However, because of the ease and
feasibility of getting required peptides synthesized,
recent studies have used 1,648 overlapping synthetic
peptides covering all 89 ORFs predicted in 11 RDs
deleted / absent in BCG (Table 1)[40-42]. In these studies,
CMI reactivities in response to peptide pools of each
of the 11 RDs have been determined in relation to
protective Th1-type responses by evaluating antigeninduced proliferation and secretion of IFN-γ and the
non-protective/pathologic Th2-type reactivity by
testing for IL-10 secretion using peripheral blood
mononuclear cells (PBMCs) obtained from pulmonary
TB patients and healthy humans[40-42]. Furthermore,
Th1-biases and Th2-biases of these responses were
calculated by determining the ratios of IFN-γ:IL-10
secreted[40-42]. The results showed that highest Th1responses were induced by RD1 peptides and the
highest Th2 responses were induced by RD12 and
RD13 peptides [40,41]. Moreover, strong Th1-biases were
observed with peptides of RD1, RD7 and RD9, whereas
strong Th2-biases were obtained with peptides of RD12
and RD13 (Table 2)[40,41]. In addition, experiments were
performed by mixing peptides of RD with highest
Th1-bias, i.e., RD1, with peptides of RDs having
strongest Th2-bias, i.e., RD12 and RD13, to determine
if IL-10 secreted by PBMCs of healthy subjects in
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Table 2: Identiﬁcation of major Th1- and Th2-cell stimulating
RDs and antigens of M. tuberculosis using overlapping synthetic
peptides
Th1-cell stimulating RD (antigen)
RD1 (PPE68, ESAT-6, CFP10)
RD7 (Rv2346c, Rv2347c) &
RD9 (Rv3619, Rv3620)

Th2-cell stimulating RD
RD12
RD13

response to peptides of RD12 and RD13 could inhibit
Th1 reactivity of RD1. The results showed that in RD1induced cell proliferation and IFN-γ secretion assays,
the peptides of RD12 and RD13 inhibited both markers
of Th1-cell reactivity[40,41]. More interestingly, the
extent of inhibition of RD1-induced Th1 cell responses
correlated with the ability of RD12 and RD13 to induce
secretion of IL-10, i.e., the inhibition was stronger
with RD12 than with RD13, and quantitatively, RD12
peptides induced secretion of more IL-10 than RD13
peptides[40,41]. As it has been previously reported that
IL-10 helps to maintain mycobacterial infections
by acting primarily at the level of macrophages and
compromises anti-mycobacterial signals delivered by
the Th1 cytokine IFN-γ[50-52], it is essential that IL-10
inducing proteins of RD12 and RD13 are avoided in
any future vaccine design against TB.
To identify individual proteins of Th1 cell-reactive
RDs, further testing of the peptide pools corresponding
to each protein of RD1, RD7 and RD9 have also been
performed in Th1 cell assays. The results showed that
three proteins of RD1, i.e., PPE68, ESAT6 and CFP10,
and two proteins of RD7 (Rv2346c and Rv2347c) and
RD9 (Rv3619 and Rv3620) were the best stimulators
of Th1 cells in antigen-induced proliferation and /
or IFN-γ secretion assays (Table 2)[68-71]. Among these
proteins, ESAT6 and CFP10 were identiﬁed several
years back as strong Th1-stimulating antigens
using classical methods of protein puriﬁcation from
culture-ﬁltrate of M. tuberculosis[72], and have been
shown to have vaccine potential in animal models
of TB[73-75]. However, ESAT6 and CFP10 are also
antigens recommended for the speciﬁc diagnosis of
active and latent TB[76-80], and are widely used for
this purpose[81-83]. Therefore, these antigens cannot
be used as vaccines against TB. Hence other Th1stimulating antigens of RDs, i.e., PPE68, Rv2346c,
Rv2347c, Rv3619 and Rv3620 must be investigated
for protective efﬁcacy in animals. If they are found
promising in such studies, these antigens may further
be explored in clinical trials as new generation or
alternative subunit vaccines against TB in humans.
Application of RD proteins in the diagnosis of active
and latent TB using CMI assays
The speciﬁcity of the tuberculin skin test (TST)
in the diagnosis of tuberculosis infection is seriously
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compromised because of extensive use of the
BCG vaccination and exposure to environmental
mycobacteria[3]. The interferon-gamma release
assays (IGRAs), a new diagnostic approach using
Mycobacterium tuberculosis-speciﬁc and RD1-encoded
antigens (ESAT-6 and CFP10) have been introduced
in response to these needs. Two tests based on these
antigens have been commercialized[84]. One of these
IGRAs is known as QuantiFERON-TB Gold Test
(QFT-GIT, Cellestis Ltd., Carnegie, Australia), and the
other as T-SPOT.TB Test (Oxford Immunotech, UK). In
general, these IGRAs have performed better than TST,
both in relation to sensitivity and speciﬁcity, in the
diagnosis of people with active TB and latent infection
(LTBI) in industrialized and low-burden countries
and regions, e.g., USA, Europe and Japan[85]. In such
settings, these tests appear to be valuable public health
tool because they could decrease the number of LTBI
suspects to be investigated by approximately 70%[86].
Furthermore, it is suggested that such tests may
identify the individuals among the latently-infected,
at most risk of developing active contagious TB much
more better that TST[87]. Targeted treatment of this part
of the population offers the possibility of preventing
TB before it becomes infectious, which would greatly
contribute to the eventual control of TB[85]. When
applied to patients with immunosuppression, such as
aging patients, or those with HIV infection, those with
immunosuppressive drug therapies, or those with
renal hemodialysis, IGRAs have been shown to be
more robust than the TST[88]. As regards the dynamics of
responses to chemotherapy, there are reports showing
a decrease in response during the treatment, which
indicates the possibility that IGRAs could be used as a
tool for monitoring the progress of treatment[88].
However, the utility of IGRAs in high-burden
settings remains unclear and there is growing evidence
that IGRA performance varies across high TB burden
Vs low TB burden settings[89,90]. The lack of enthusiasm
in using IGRAs in high-burden settings is due to
inability of IGRAs to differentiate between active and
latent TB, limited data on IGRA performance in HIVinfected patients, observed false-negative results, high
costs, and logistic problems that limit the potential
beneﬁt of IGRAs[89]. Although the IGRAs, compared
with TST, have greater speciﬁcity in BCG-vaccinated
individuals, treatment of LTBI is not a priority in highburden setting. Furthermore, in high-burden settings,
the TST performs reasonably well and correlates as
well, or better, with proxy measures of exposure[90].
Moreover, the current evidence does not support the
implementing of IGRAs in clinical practice in settings
with high endemic LTBI and high HIV prevalence[89].
As these settings are the ones that suffer the most from
the TB epidemic, it is believed that the role of IGRAs in
global TB control is questionable[89]. However, IGRAs

June 2010

may still be useful in high-burden settings in speciﬁc
subgroups at high risk of progression, including young
children, HIV-infected individuals and healthcare
workers, but this requires conﬁrmation. Although the
IGRAs cannot distinguish between latent and active
TB, their utility as rule-out tests, when combined
with smear microscopy or the TST, requires further
study. Prospective studies are required in high-burden
settings to conﬁrm whether IFN-gamma responses
are predictive of high risk of progression to active TB,
particularly in HIV-infected individuals[90].
CONCLUSIONS
Several antigens encoded by genes in M. tuberculosisspeciﬁc RDs have been identiﬁed by using CMI assays.
Two of these antigens (ESAT-6 and CFP10) have been
widely tested for diagnostic applications, and have
shown their promise, at least in low-burden countries,
while in high-burden countries, more work is required
to prove their worth. In relation to RD antigen-based
vaccines, the antigens identiﬁed should be tested for
protection in animal models of TB, before they are
evaluated in humans in clinical trials.
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ABSTRACT
Objectives: Determine the quality of eleven knowledge
based multiple-choice examinations (A-J) and compare
pass-fail rates before and after standard setting as a
criterion of credibility; intra-class correlation coefﬁcients
(ICC) for inter-rater reliability and correlations between
mean test scores and standards set for all individual
items as a measure of validity. Determine the effect
of standard setting an exam 121 days after it had been
previously standard set and two options removed using
item analysis.
Design: Cohort study
Setting: In-course examinations delivered to 85-111
medical and dental students in one medical school.
Intervention: Modiﬁed method of Angoff standard setting
multiple-choice examinations

Main outcome measures: KR-20 coefﬁcients of reliability,
mean test scores, point biserial coefﬁcients, standards set
and item score correlation, intra-class correlations and
pass-fail rates
Results: All the examinations were of high quality according
to the criteria used. The pass-fail rates of exams A and B
not standard set were 56.4% and 51.8% which then fell to a
range 6% - 29% (C-J) after standard setting. The ICC was
0.69 + 0.12, indicating good inter-rater reliability while
the MTS – item Diff correlations were low. The theoretical
exam conﬁrmed an acceptable standard set in terms of a
statistically insigniﬁcant change in pass-fail rates.
Conclusions: These results support the use of standard
setting as being credible and responsive, but only a
moderate level of validity was achieved.

KEY WORDS: assessment, multiple-choice questions and option numbers

INTRODUCTION
The undergraduate medical programme at the
Kuwait University has undergone certain reforms[1, 2].
Simultaneously, the assessment system was changed
to incorporate modern principles for the measurement
of student achievement, and among the methods
introduced was, a modiﬁed Angoff standard setting
procedure[3]. However, until the introduction of
standard setting, the absolute University standard
decided pass-fail grades. This report follows eight
examinations delivered to the ﬁrst cohort of students
that were standard set, after the ﬁrst two examinations
in the second phase of the curriculum had not been.
There are no widely accepted criteria to compare
the results of in-course standard setting. Therefore, we
have arbitrarily used the stability of pass-fail rates and
sought correlations between the standards set and the
mean test scores (MTS) of all candidates and MTS of
low testing ability candidates, among whom the cut

score would fall. While Angoff judges must visualise a
group of borderline candidates, it is clearly important
that they should be responsive to altered examination
difﬁculty and apparent complexity of the questions.
Furthermore, the challenges of any particular course
and the general level of candidate ability should be
considered, if standard setting shall serve a sound
educational and fair purpose. The consequences of
repeat years are considerable both for candidate self
esteem and the fairness and beneﬁts of doing so.
Such decisions tax many medical school examination
committees[4]. The rigours of standard setting
examinations of vertically and horizontally integrated
organ system courses of study present some real and
as yet unanswered questions.
There has also been no evidence in medicine that
standard setting the same test with ﬁve and three
options, using item analysis to remove the least
performing distractors, will result in any signiﬁcant
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change of the standard set. Lord postulated by
theoretical modeling that whereas able students
seldom guess, low testing ability candidates frequently
use guessing as an exam strategy[5]. Therefore, we
used the same examination that was standard set
with ﬁve and then three options to re-calculate the
results as though it would have been delivered with
ﬁve and three options. We wished to see whether the
Angoff judges found the items theoretically easier for
borderline candidates when confronted by only three
options. Finally, a further recalculation of one set of
exam results with four and three options would be
compared to the ﬁrst delivery with ﬁve, exactly as the
items were constructed and originally delivered.
The choice of the ﬁve option multiple-choice
question format was based on the presumed face
validity[6]. There is considerable evidence that extra
options for A-type multiple–choice items neither
confer increased reliability or item discrimination[7]
but remain considerably more time consuming to
produce with the extra distractors seldom performing
adequately, seemingly because they are not plausible[8]
or are ﬂawed[9]. There also is some experimental
evidence that reducing option numbers will increase
mean test scores[10], however, there is contradictory
evidence from the health sciences[11].
Aims of the Study
1. Determine the quality of ten in-house multiplechoice examinations, using item discrimination
indices, point biserial coefﬁcients and test
reliability.
2. Investigate the signiﬁcance of failure rates before
and after modiﬁed Angoff standard setting as a
means of judging the credibility of the process and
use correlations between standards set and item
scores to determine process validity and intraclass
correlation coefﬁcients to determine inter-rater
reliability.
3. Using a theoretical test based on the original ﬁve
option test, a further standard would be set for a
three option version as a comparative response test
after a four month delay. The responsiveness of
the judges to altered complexity and difﬁculty of
the test would then be determined again and the
results re-computed.
MATERIAL AND METHODS
Ten integrated organ-system based examinations
(A-J) were available for analysis from the second phase
of the curriculum. The results of 86-111 students who
took the ten assessments (medical and dental students
combined for 8/10, and only medical student in 6/8)
with 900 items formed the basis of the data that were
analysed. A large number of item writing workshops
had been held and most of the item writers involved
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with these examinations had attended at least one. The
items used in all assessments were submitted ﬁrst to
the module coordination group then a smaller panel
for further review and editing before ﬁnal review by
the Phase II Examination Committee to conﬁrm that
those items to be used in each assessment met the
technical standards required and were strictly aligned
with published learning objectives creating acceptably
criterion referenced assessments.
Standard setting was carried out for examinations
C-J by 7-15 judges. The judges had received written
instructions prior to their ﬁrst attendance with further
clariﬁcations made before starting on the modiﬁed
Angoff procedure. Each paper presented was without
the correct keyed options indicated. The results of
the ﬁrst ten items standard set were compared by all
judges only with explanations given for the highest
and lowest scores. Angoff standards set for the eight
examinations have been recorded and failure rates for
all ten noted.
All students were clearly informed about the
consequences of number correct (dichotomous)
scoring[12]. Following an observational study of
departure times from the exam hall, during tests A and
B, conﬁrming a worsening examinee score correlation
with early departure time, r = 0.94, p<0.001 (data
not shown), all students were encouraged to use the
beneﬁt of what partial knowledge they had[13].
Table 1: Backgrounds of 15 standard setters who took part in the
comparative experiment standard setting, a ﬁve option multiplechoice examination, and then the same examination with three
options.
Backgounds of Standard setters

Number of
standard setters

Field
Clinical
Basic Medical Science
Education
Doctorate or PhD
Clinical fellowship
Both

Years as faculty staff
Times standard setting

9
6
9
3
3
Mean

Range

7
6.4

1.5-12
2-12

For every assessment, the Kuder Richardson
coefﬁcient of reliability (KR-20), item difﬁculty and
point biserials were computed and the number of
candidate selections made for every distractor recorded
(n = 3920). Using the data from a separate assessment
delivered to another student cohort, with 126 students
taking the assessment with 100 items in the same
phase of study, the standard set was ﬁrst determined
with all ﬁve options by ﬁfteen Angoff judges, see Table
1, and then again after a four month interval with
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Table 2: Basic data for ten consecutive tests (A-J) administered to the same undergraduate medical and dental student enrolment. Dental
students did not take tests E and J. MTS based on results before post-hoc review. Mean test scores for the top and middle group ability
students have not been shown.
Basic data
No. of items
No. of examinees
KR-20 Reliability
Mean Item point biserials
Error of measurement
Standard set, %
Mean test score (MTS) %
Standard deviation for MTS
Pearson r with SS vs MTS
Low examinee MTS
Pearson r with SS vs Low
Examinee fails, %

A

B

C

D

50
110
0.80
0.32
5.95
-*
55.28
13.32
-*
39.26
-*
56.4

100
110
0.86
0.29
4.26
-*
58.57
10.80
-*
44.84
-*
51.8

100
111
0.89
0.30
4.04
51
65.18
12.10
0.12
49.62
0.09
18

80
110
0.87
0.31
4.58
55
63.19
12.84
47.29
24.5

* = standard setting not carried out; ** = no dental students;
signiﬁcant at the 0.01 level (2-tailed).

E
100
85**
0.88
0.28
3.91
55
67.87
11.17
0.362
53.21
0.302
13
1

F

G

H

I

J

130
111
0.89
0.27
3.67
57
62.48
10.92
0.252
48.40
0.232
28.8

90
106
0.91
0.36
4.31
54
65.08
14.58
0.07
45.80
0.01
18.9

90
86**
0.91
0.33
4.23
58
66.56
13.77
0.241
48.49
0.261
22.2

80
107
0.87
0.32
4.55
52
65.85
12.53
0.251
49.97
0.251
9.3

80
86**
0.87
0.29
4.14
56
74.73
11.63
0.14
59.10
0.04
5.6

= Correlation is signiﬁcant at the 0.05 level (2-tailed);

three options by the same judges. The least performing
distractors had been removed one at a time and those
candidate selections affected, randomly redistributed
to the remaining options including the correct keyed
one to create two theoretical tests with four and three
options. The mean test scores (MTS) were re-computed
(overall and for each ability group), the KR-20 for each
test, mean point biserial coefﬁcients and distractor and
item numbers with zero selections in each test.
Both student cohorts were divided into three
groups by test result, but only the low testing
candidate results are shown in Table 2. Separately for
the three ability groups in the second cohort (top 27%,
middle and bottom 27%), changes in classiﬁcation of
candidate performances in each group were computed
after removal of one and then two distractors for each
of the two theoretical tests and candidate numbers reclassiﬁed as pass or fail against the original and new
121 day standard set.
The results are presented as means + 1SD, unless
stated. Pearson’s product moment coefﬁcients were
used to compare Angoff standards set with the mean
test scores of all candidates and those of the lowest
testing ability candidates and intraclass correlation
coefﬁcients used to determine inter-rater reliability.
Analysis of variance was used to test group mean
differences and item analysis was carried out with the
IDEAL® software v4.1[14] and SPSS vers 15 was used
to perform all statistical comparisons. Differences, p
> 0.05, were not considered signiﬁcant.
RESULTS
All ten assessments had acceptable reliability, mean
KR-20, 0.88 + 0.03, and mean item point biserial was 0.30
+ 0.03, Table 2. The absolute university standard of 60%
was used for assessments A and B resulting in failures
rates of 56.4% and 51.8%. Thereafter, assessments C-J
used Angoff standards set by 7-15 judges, within the

Total/mean (1SD)
900
824
0.88 (0.03)
0.30 (0.03)
4.36 (0.62)
55% (2.38)
64.5 (5.26)
12.37 (1.27)
48.60% (5.22)
24.9% (16.9)
2

= Correlation is

range of 51%-58%, resulting in failure rates of 6%-29%.
The range for mean test scores was also relative wide,
55.3% - 74.7%, mean 66.4% + 3.79%, Table 2.
The separate exam given to the second cohort of
students in Phase II, n = 126, had a signiﬁcantly higher
MTS and correspondingly lower failure rate after
standard setting, 7%, Table 3. This exam was for the
same course of study as assessed by examination B,
shown in Table 2. The standard set with the original
ﬁve option test was 55% becoming 63% after the
same standard setters re-assessed the examination
with three options 121 days later. There was a weak
correlation when the exam was delivered with ﬁve
options between the standards set for individual items
and the item difﬁculty levels recorded, r = 0.13, which
rose when only the low testing ability candidates’ item
scores were used, r = 0.22, Table 2.
Table 3: Performance data of 126 candidates in the original test
with 5 options, re-calculated with removal of the least performing
distractor to give four options MCQ items and then two distractors
to give three options. Mean test scores (MTS) for top 27%, middle
46% and bottom 27% of candidates. Candidate selections on items
removed and randomly reassigned to remaining options. Failure
rates calculated using the standard set for the original examination,
55%. All examinations are based on 100 items.
MTS (SD)

5 Options

4 Options

3 Options

All (1SD) %
MTS Top %
MTS Middle %
MTS Bottom %
MTS for failures %

74.23 (13.72)
89.5
74.8
57.1
42.5

74.52 (13.52)
89.8
75.3
57.6
43.5

75.97 (12.69)
90.3
76.9
60.3
45.0

Failures using original
standard set (n)
KR-20 Reliability
Mean point biserials
Zero selection
Options
Items

9
0.90
0.35
39
29

9
0.90
0.34
10
7

7
0.89
0.32
3
2
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Table 4: Details of same examinations as in Table 3, with reassignment
of options by random numbers to create two theoretical exams with
four and three options: these two examinations were then analysed
to determine the change in outcomes for the examinees.

Items with re-allocated selections
Re-allocated to correct option
Students beneﬁtting, %
Overall mean difference %
95% Conﬁdence limits, %
p-value

5 to 4 options

5 to 3 options

51
9
2.65
0.50
0.36 – 0.63
0.001

73
20
5.79
1.92
1.57 – 2.28
0.001

When one non-performing distracter was removed
from the 100 items used in the comparative response
test, 51 selections were re-allocated resulting in nine
to the correct keyed option for 2.65% of students,
Table 4. This did not change the test reliability,
KR-20, 0.90, or mean point biserial coefﬁcient,
0.35 versus 0.34. The number of failing candidates
was unchanged, n = 9. When the same procedure
removed the two least performing distractors, there
was an insigniﬁcant change of test indices, and the
overall MTS, 74.23% versus 75.97%. 73 selections were
re-assigned resulting in a further increase of 11 to the
correct keyed option, beneﬁtting 5.79% students, Table
3, re-classifying two more students as pass with the
Angoff standard of 55%. A further re-calculation of
failures using the 121 day delayed standard set of 63%
for the three option test and the impact of re-assigning
73 selections resulted in an insigniﬁcant increment in
candidate failures from 7 to 11, well within the range
found for the eight tests of the previous cohort.
Table 5 shows the intraclass correlation coefﬁcients
for the seven standard set examinations C-J, the mean
ICC was 0.69 + 0.12.
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Table 5: Results of the initial standard setting for seven examinations
by Faculty staff. Between seven and twelve Angoff judges took part
and the table shows the intra-rater correlation coefﬁcient (ICC)
obtained and the standards set.

C
D
F
G
H
I
J

Items

ICC

95% CI

ANOVA (p-value)

100
80
130
90
90
80
80

0.68
0.62
0.70
0.93
0.60
0.72
0.55

0.57 – 0.76
0.50 – 0.73
0.61 – 0.77
0.90 – 0.95
0.47 – .072
0.62 – 0.80
0.39 – 0.68

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

DISCUSSION
As part of the educational reform process, all
examinations are criterion referenced. The modiﬁed
Angoff method for setting an absolute standard
was chosen for the assessments of the new medical
curriuclum at Kuwait University because the
judgments potentially still recognise differences
in examination difﬁculty and course complexity
that will be presented to the students. Three further
considerations inﬂuenced the choice of method and
the process of application: we wished to avoid (i)
exam score manipulation by students and (ii) any
temptation post hoc to inﬂuence the results[15], and (iii)
the examinations were considered criterion referenced
as they were strictly aligned with published learning
objectives. There is no single method to determine
the success of the choice or its application, but the
data presented are considered evidence to support
our choice and the application with the outcomes
achieved.
Credibility has been reported to be related to an
acceptable failure rate and the correlations between

Fig 1: Outcomes of eight examinations (C-J) with percent mean test scores (MTS), the constant absolute institutional standard, 60%, with one
standard error measurement attached below. The Angoff standards set for the examination are shown (SS).
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standards set for individual items and student item
scores can be viewed as an indicator of validity[15]. The
data showed evidence of meeting both these criteria.
The theoretical modeling is based on the presumed
low testing ability candidate’s strategy of guessing[5],
although it is actually probable that a three option
item is easier for these candidates to use their partial
knowledge more effectively.
All the tests, A – J, met reasonable test criteria for
quality with acceptable reliability and discrimination.
Thus the assessment process for the ﬁrst student
cohort was considered valid.
Whereas the two examinations not standard set
had high failure rates and the lowest mean test scores
for the whole class and the examinees with the lowest
testing ability, these examinations were the ﬁrst with
the stated intention to test higher levels of cognition.
It is possible that by the third examination, the ﬁrst
cohort of students had understood this and adjusted
accordingly. Notwithstanding that, the failure rates
remained fairly constant while the standard set
varied within an acceptable range (exams C – J). Had
the University standard been used, the failure rates
would have been signiﬁcantly higher, a result we
considered quite unjustiﬁed. As these examinations
contribute to promotion decisions, it is important
that those ﬁnally identiﬁed as unsuccessful are those
who might need the beneﬁt of repeating their course
of study.
The errors of test measurement often tax
examination committees, frequently leading to the use
of a pass-fail viva voce, an unsatisfactory solution for
a problematic situation[4]. Although it can be seen in
Fig 1 that, if the institutional standard had been used
minus one standard error of measurement (SEM)
failures rates would have been only slightly higher
than those achieved with the Angoff standard. Richard
Hayes et al[4] reported their ﬁndings when using a
similar SEM indicator to compare the outcomes for
students who were offered resit examinations after
failing the original test but within one standard error
of measurement of the university standard. 83% of
those students failing the ﬁrst test passed the resit.
In our examination system, there is no resit for incourse assessments. Therefore, a balanced judgment
is needed, if non-productive attrition rates are to
be avoided. The evidence presented by the data
would seem to support Angoff judgments as having
achieved this, and in this sense is further evidence
that the process was credible.
Intuitively most medical faculty does not believe
that medical students guess in their examinations[12],
although this may not be a clear cut issue[15]. Recent
information also suggests that when examinees reconsider those choices they are uncertain about,
they do in fact beneﬁt[13]. We, therefore, studied our
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examinee behaviour, during examinations A and
B, and as a result advised students not to leave the
examination hall until they were entirely satisﬁed
they had given as much thought as possible to those
questions that they had difﬁculty in answering, even
altering answers already made on their OMR sheets.
The choice of standard setters reﬂected a broad
base of knowledge, Table 1, but only the minority
would be considered content experts for the organsystem modules being tested. We also chose not to
reveal the correct keyed option as this leads to more
stringent standards being set[16]. While believing that
our standard setters have been responsive to the
difﬁculty of the examinations set, we carried out an
experiment by creating an artiﬁcial examination with
three options. The original ﬁve option examination
had been delivered to another cohort of students, for
which the standard had been set at 55%. After 121
days, the same standard setters raised their standard
to 63% for the three option edition. There is some
evidence in the health sciences that when the same ﬁve
option items are delivered as three option variants,
the MTS of the lowest testing ability candidates may
rise signiﬁcantly[10]. Our Angoff judges predicted
an eight percentage point rise and the theoretical
calculations using random selection re-assignments,
a 3.2 percentage point increment for the low testing
ability candidates, while there were proportionally
nonsigniﬁcant changes observed for those in the
high and middle groups. Re-calculating failure rates
using the new three option standard, 63%; despite the
improved scores of the low testing ability candidates,
this produced an increase in failure rates only from
7% to 11%, a result that was again not signiﬁcant. The
standard setters appear to have recognised that more
of the borderline students would mark more options
correctly, raising the standard accordingly resulting
in the pass-fail score to be slightly more stringent.
Intuitively, it is probable that standard setters do
recognise the potentially distorting effect of the
guessing factor and have responded as much with
this in mind as the better use of partial knowledge.
CONCLUSION
The data obtained from the eight assessments that
were standard set provides evidence that the process
was credible with moderately stable failure rates.
Correlations between item standards and difﬁculty
improved when only the low testing ability candidates
item scores were used, representing exactly the group
within which the borderline students would lie. With
the comparative test data we believe that we found
evidence that our Faculty Angoff judges can set realistic
standards in a credible and responsive way without
being so arbitrary that educational decisions become
unreasonable and without validity.
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ABSTRACT
Objectives: To determine the attitude of students from
different medical schools towards the medical profession
and evaluate the effect of gender and year of medical
education
Design: Multi-center cross-sectional study
Setting: Six medical schools located in different geographical
regions of Turkey
Subjects: All the ﬁrst and ﬁnal year medical students (n =
1941) at these schools participated after the study protocol
was approved in these schools
Interventions: A Medical Profession Attitude Scale (MPAS)
was administered to the students to determine the attitude
of students towards the medical profession. Another
questionnaire was established to see any association
between attitudes and demographic characteristics. MannWhitney U test was used for the statistical analysis done
using the SPSS for PC 13.0.

Main Outcome Measures: Attitude of students towards
the medical profession, the year at the medical school and
gender
Results: 78.7% of the ﬁrst and ﬁnal year students could be
accessed. The Cronbach alpha reliability coefﬁcient for the
freshmen and seniors was 0.94 and 0.95, respectively, and
0.95 for the whole group. First year students’ scores for all
subscales were signiﬁcantly higher. Similarly, the female
students had higher scores.
Conclusions: Final year students’ lower scores may be
related to concerns regarding conﬁdence and competence
arising during the clinical years where self-image as a
doctor evolves. Providing professional education during
the medical course becomes an increasingly important
issue to prevent deterioration in professional attitudes. The
individual qualiﬁcations, values, attitudes and behaviour
will improve in the following years.

KEY WORDS: attitude scales, attitude towards medical profession

INTRODUCTION
Medical education aims at educating doctors having
knowledege and skills that can meet the requirements
of social healthcare[1]. It is accepted that, if medical
graduates are eager to serve the public and act in
accordance with professional values, they may better
contribute to the improvement of public health[2].
Professionalism, which is deﬁned as the integrity
of the values, attitudes and behaviour expected to be
acquired by the medical student, has become one of the
most intriguing and widely studied issues in the ﬁeld
of medicine lately[2-4]. The concept of professionalism
became important as concepts such as the priority of
the patient’s well-being, patient autonomy and social

justice came into prominence[2]. However, the process
of implementing professionalism is highly complicated
because it aims at realizing a change in attitudes,
which is inﬂuenced by numerous factors included in
the social and cultural structures[5].
There have been various studies in the international
literature on attitude changes of medical students
during their medical education. Grifﬁth and Wilson
tried to determine how student attitudes towards
different types of patients and towards the medical
profession change during clinical rotations. The
assessment tool administered before and after a 16week-long training course attended by third-year
medical students showed that the students became
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Table 1: Scale and Subscale
Items of the scale

Subscale

1.
2.
4.
6.
7.
9.
10.
11.
12.
14.
15.
16.
17.
20.
21.

Medicine is an enjoyable profession
Medicine is the last career I can pursue
I cannot think of myself as a doctor
Medicine is a boring profession
Even thinking that I will become a doctor gets on my nerves
I do not think that I will be happy working as a doctor
I love the medical profession
I do not think that getting involved with patients is the perfect job for me
I wish I had an alternative instead of becoming a doctor
I do not want to become a doctor at all
Working as a doctor will make me happy
I will not work as a doctor unless compelled to do so
I wish I had never chosen the medical profession as a career
If I ﬁnd an opportunity to pursue another career with a similar income, I will not work as a doctor
Working as a doctor is no more than an obligation for me

3.
13.
22.
23.
24.

I feel delighted by ﬁnding solutions to the health problems of others
I love the medical profession because I like to help people
Helping patients gives me peace of mind
Becoming a good doctor is my ideal
Finding solutions to the health problems of people is a sacred duty for me

5.
8.
18.
19.

In my opinion, medicine is the most enjoyable profession in the world
I always used to want to become a doctor
I can only be happy in life by working as a doctor
I do not believe that I will take equal satisfaction from working in any other profession but medicine

less idealistic towards elderly people with chronic
pain and towards the profession[6]. According to
the studies which show that the attitude of students
changes during preclinical education the student
attitudes decline during the 1st year of school, remain
stable during the second and third years, and decline
once again during the fourth year[7]. The medical
students become less idealistic, more cynical and less
benevolent when they graduate than they had been
when they ﬁrst enrolled in medical school. It has been
stated that this results from a defence mechanism[7-8].
All these changes necessitate that attitude changes
be determined and closely observed during medical
education.
In Turkey, studies on the attitudes related to
medical profession are limited in number[9]. Thus,
studies determining the attitude change of students
during medical education are needed. Humanism
represents indispensable values for the medical
profession and its contemporary deﬁnition includes
many concepts such as compassion, respect, empathy,
integrity, ﬁdelity, authenticity, spirituality, and virtue.
One or more comprehensive tools are required to
assess the attitudes related to the different aspects of
humanism[10].
The present study aimed to determine the attitudes
of medical students from different schools towards
the medical profession and to evaluate the effects of
gender and preclinical medical education on these
attitudes by using a scale developed in Turkey.

Willingness

Helping

Dedication to
profession

SUBJECTS AND METHODS
The present study was conducted in six medical
schools located in different geographical regions
of Turkey during the 2006-2007 academic year.
Approximately 25 to 63 years have passed since the
medical schools included in the study were founded
and began to recruit medical students. Student
centered / problem based learning is used in two of
these schools and the hybrid / integrated education
model is used in the remaining four.
After being reviewed, the study protocol was
approved by the scientiﬁc committees in each of the
six medical schools, which are responsible for both
technical and ethical aspects of research done by the
staff and in the schools.
This study aimed to reach the ﬁrst and ﬁnal year
medical students. Accordingly, a Medical Profession
Attitude Scale (MPAS) was administered to the ﬁrst
and ﬁnal year students. Out of the 1941 students,
1528 (78.7%) could be reached for evaluation and
responses received from 1470 students (75.7%) were
considered valid. Eight hundred and thirty-one
students (85.0%) were ﬁrst year and 639 (66.4%)
were ﬁnal year students.
The MPAS used in the present study was
designed as a 50-item scale by Bati and Bümen and
was later transformed into a 36-item scale after the
establishment of the content validity of the tool by
academicians who are experts on this subject. This
scale was administered to the weighted sample
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Table 2: The relation between the year of the students and the MPAS subscale scores
Subscale
Willingness
Helping
Dedication to
profession

Year

N

Mean

SD

1

831

63.55

9.3

6

639

59.27

11.7

1

831

21.96

2.8

6

639

20.25

3.5

1

831

13.36

3.8

6

639

12.72

3.8

selected from the students from all years enrolled
in the School of Medicine of Ege University during
the 2005-2006 academic year. A factor analysis was
conducted using the acquired data and a MPAS
consisting of a total of 24 items (12 positive and 12
negative) was established. The scale in its present
form includes three sub-dimensions: willingness,
helping and dedication to profession. Table 1 shows
which item corresponds to which subscale[11].
Responses to each item in the scale are measured
using a ﬁve-point Likert-type scale (i.e., 1. Strongly
disagree, 5. Strongly agree). The reliability coefﬁcient
for the total scale was found to be 0.95 while the
coefﬁcients for the sub-dimensions of willingness,
helping and dedication to the profession were found
to be 0.95, 0.84 and 0.82, respectively.
Information regarding with the students’ age,
gender and current year in the medical school was
obtained during the administration of the MPAS and
the remaining independent variables of the study
were established.
Data analysis was performed using the database
prepared by the SPSS 13.0 software program.
The data collected from all medical schools were
combined in the same database and the students
who had not responded to at least one of the items
were excluded from the study. After the conversion
of the negative items of the scale (2nd, 4th, 6th, 7th,
9th, 11th, 12th, 14th, 16th, 17th, 20th, 21st items) had been
performed during the encoding of the database,
the total score received from the subscales were
calculated for each student.

U-test

p-value

208255.5

< 0.001

184559.5

< 0.001

242154.5

0.004

In order to evaluate the relations between the
year of school and gender, Mann-Whitney U test
was used.
RESULTS
Out of the 1941 ﬁrst and ﬁnal year students who
were attending six medical schools included in
the study, 1528 (78.7%) could be reached. Since the
students who did not respond to at least one item in
the scale were excluded from the study, the responses
of 1470 students (75.7%) were considered valid and
were included in the study. Out of the students
included in the study, 831 (85.0%) were ﬁrst year
and 639 (66.4%) were ﬁnal year students. Responses
were received more easily from the ﬁrst year
students than the ﬁnal year students since ﬁnal year
students in all six medical schools were continuing
diverse clerkship programs in and outside of the
faculties and less data could be obtained from them.
Thus, while 90.2% of the ﬁrst year students could
be reached, only 67.1% of the ﬁnal year students
responded to the questionnaire.
As a result of the study, the Cronbach alpha
reliability coefﬁcients for the 1st and 6th year
students were found to be 0.94 and 0.95, respectively.
The distribution of the students according to gender
was similar in both groups. The proportion of the
female students was 43.7 and 43.4% in the 1st and
6th year respectively (Fig. 1). The relation of the year
of school students are attending with each of the
subscales, “willingness”, “helping” and “dedication
to profession” of the MPAS was evaluated. The

Table 3: Relation between the gender of the students and the MPAS subscale scores
Subscale
Willingness
Helping
Dedication to
profession

Gender

N

Mean

SD

Female

604

63.99

9.4

Male

783

60.70

10.6

Female

604

21.68

3.0

Male

783

20.99

3.4

Female

604

13.96

3.6

Male

783

12.69

3.8

U-test

p-value

191724

< 0.001

209130.5

< 0.001

190690

< 0.001
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Fig. 1: Distribution of the students according to gender

scores received by the ﬁrst year students in the
three subscales were signiﬁcantly higher than those
received by the third year students (Table 2).
The relation between gender and the
“willingness”, “helping” and “dedication to
profession” subscales showed that the scores of
the female students were signiﬁcantly higher than
those of the male students (Table 3).
DISCUSSION
This study presents the opinions of ﬁrst and
sixth year students enrolled in six medical schools
located in different regions of Turkey, about the
medical profession. Overall, the results of the study
are consistent with previous studies demonstrating
the differences between the attitudes of the ﬁrst and
sixth year students.
It is important that the present study scrutinizes
the reasons for the lower willingness scores of
the students who are about to begin to practice
their profession than the scores of junior students.
The lower professional attitude scores of the ﬁnal
year students may have many causes. It may be
reasonable to think that the leading cause is the
concern regarding conﬁdence and competence,
which appears due to the rapidly evolving selfimage during the clinical years. Throughout medical
education, the clinical clerkship is the period,
during which students develop expectations for
their career choices[7,12]. It should be kept in mind
that, during this period, while professional identity
and self-conﬁdence develop, a conﬂict may arise
between these two and the career orientation plans
of medical students. In a qualitative study, Pitkala
deals with the perceptions of the students regarding
their incompetence in clinical skills and their anxiety
and fear about their future responsibilities as a
doctor[13]. Similarly, Sarıkaya et al. determined that
the fourth year students who are at the beginning
of their clinical years feel fear and anxiety because
of their feeling of incompetence in some basic
clinical skills[14]. It can be maintained that the stress
associated with the initial feeling of incompetence
is replaced by the worries concerning the student’s
identity as a doctor, which originate from the tasks
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and professional responsibilities undertaken during
the clinical education. It is known that a number of
factors contribute to an increase in medical errors.
These factors include an increasing workload,
encounters with people on their deathbed, worries
concerning performance, a decrease in empathy, a
deterioration in academic performance and in the
development of competence, as well as fear of being
subject to emotional and verbal maltreatment and
distress, which may result in a cynicism that deepens
as students progress through their medical education.
These undesired outcomes may be accompanied by
deterioriation in personal relationships, personal
care and physical health, drug addiction and suicidal
ten-dencies[7,15].
It is possible to associate the gradual deterioriation
in the professional attitudes of medical students with
the disaffection from the profession, professional
responsibilities and the idea of assisting patients and,
more generally, people also to see the tendency to
view patients as customers and to view professional
responsibilities solely in the framework of rules and
rights in the same light. When sub-scale scores were
compared according to gender, it was determined
that the higher subscale scores of the female students
were similar to those in previous studies, which had
emphasized that female students regard their social
responsibilities concerning healthcare services in
the framework of ethics whereas the male students
perceive those responsibilities in the context of rights
and rules[7].
The present study’s ﬁndings that the number of
students agreeing with items containing negative
statements about medical practice was higher
among the ﬁnal year students than among the ﬁrst
year students can be associated with anxieties about
the negative conditions that relate to the delivery of
health care. It is possible that the frustration caused
by the decline observed in the social status of the
medical profession in our country as in other parts
of the world, the changes in the ﬁnancial structures
of health care and the increase in the number of
doctors may affect the ﬁnal year students negatively
more than the ﬁrst year students[16]. The fact that
primary care services often involve unfavorable
working conditions and unsatisfactory income and
are far from meeting career expectations may be
contributing to the anxiety and negative thoughts
among the undergraduate medical students. Only
a small number of graduates can pass the medical
specialization examination and become specialists.
In addition to these factors, the ambiguities, which
originate from the ‘Program for Transformation in
Health’ and compulsory service, about the future
of the medical students result in contradictory
feelings about professional attitudes. Moreover, the
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overloaded curriculum, too many examinations,
stressful working conditions in the departments,
long working hours and conﬂicts that arise during
medical duties may lead to a feeling of burnout.
These factors may explain the ﬁnding that the
willingness subscale scores of the ﬁnal year students
are lower than those of the ﬁrst year students. As
a result of the uncertainty that follows a long and
difﬁcult education, problems about employment
and ﬁnancial difﬁculties there is an erosion of
occupational idealism. The confrontation with these
problems which become more frequent with time
have negative effects on professional attitudes[17].
In order to prevent the erosion of professional
attitudes, it becomes more important to integrate the
characteristics of the professionalism education into
the overall educational program and educational
practices. It has been stated that doctors maintaining
a caring, altruistic, compassionate and empathic
professional attitude and are aware of their own
competencies can be educated by providing them
with a sufﬁcient amount of time, clinical experience
and guidance for the development of professional
values. Thus, emphasis can be laid on the notion
that these qualities constitute a part of medical
education and medical culture[18]. The qualities,
values, attitudes and behavior, which constitute
the basis of healthcare service and medical practice,
should develop step by step during the years of
preclinical education. In this respect a number of
factors are particularly important in the professional
development of students. They include the career
orientation of the students, the hidden curriculum
aimed at developing professional values and
attitudes, good role models provided by instructors,
tolerance to cultural differences in medical practice
and teamwork in primary and secondary healthcare
services[19-21]. Each medical education program
should aim at ensuring that future doctors consider
these factors important for and relevant to their
profession and should demonstrate these qualities
signiﬁcantly in practice making sure that the
students are eager to maintain the development of
their professional identities.
CONCLUSION
The present study supports previous studies
demonstrating that idealism declines while
cynicism increases over the course of medical
education. The image of the medical profession
which provides caring / healing is overshadowed
by medical technical knowledege and skills.
Professional attitudes in medical education cannot
be viewed independently of regional and cultural
characteristics, the continuing education programs
and the government healthcare policies that affect
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the practice of the profession. The objectives of
professional and ethical values in medical education
should be determined by taking into consideration
the effects of healthcare practices and many factors
related to the profession of medicine and should
be closely observed and evaluated during the
education period.
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ABSTRACT
Objective: To assess the result of closed reduction and
percutaneous cross pinning in the management of displaced
extension type supracondylar fracture of the humerus in
children
Design: Retrospective study
Setting: Prince Rashid Bin Al-Hassan Military hospital,
Irbid, Jordan
Subjects: Seventy-eight cases of extension-type
supracondylar humeral fracture (Gartland III) treated at
the Prince Rashid Bin Al-Hassan Military Hospital between
January 2000 and August 2006
Interventions: All cases were treated by closed reduction
and cross pinning under general anesthesia using an image
intensiﬁer. The children were usually discharged within
24 hours after surgery. The wires were removed after 3 - 4
weeks in the ofﬁce without anesthesia.
Main Outcome Measures: Patients were followed up

postoperatively for an average period of 42 months (range
from 15 - 72 months). They were observed for deformity
of the elbow and range of motion and any neurological
deﬁcits.
Results: All cases were reviewed by clinical and radiological
examination. We found that according to Flynn criteria, 70
patients had excellent to good result, six patients had fair
result, and two patients had poor result.
Conclusion: Displaced extension-type supracondylar
fracture in children can be successfully managed by
emergency surgical intervention (closed reduction and
percutaneous crossed pinning). We believe that the most
important factor for a good outcome after the treatment of a
supracondylar type III humeral fracture is adequate reduction
and stable ﬁxation. Transient neurological problems are
common with these fractures and their incidence should not
be underestimated.

KEY WORDS: closed reduction, cross pinning, elbow fracture in children, supracondylar humeral fracture

INTRODUCTION
Fractures around the elbow represent approximately
10% of all pediatric orthopedic injuries, and
supracondylar fractures (SCF) of the humerus represents
75% of these fractures[1]. These fractures are frequently
associated with complications, including nerve injury,
arterial injury, skin slough, Volkmann’s ischemic
contracture and changes in carrying angle. Several
methods of treatment have been evolved in an attempt
to decrease the frequency of these complications[2]. The
most frequent methods of treatment are closed reduction
and application of cast, traction (skeletal or skin), closed
reduction and percutaneous Kirschner-wire ﬁxation,
and open reduction with internal ﬁxation[3].
Gartland in 1959[4] classiﬁed SCF into three
main types depending on displacement. Type I or
undisplaced fracture, is basically treated with collar
and cuff immobilization. Type II or displaced fracture
with intact posterior cortex, may require closed

reduction. Type III or completely displaced fracture is
either treated by closed or open reduction and internal
ﬁxation. Management of the displaced fracture is
fraught with problems, including neurovascular
compromise, difﬁculty in obtaining or maintaining
reduction, and poor late results because of stiffness of
the elbow or cubitus varus.
The preferred treatment of displaced SCF of
the humerus in children is closed reduction and
percutaneous pinning. Cross-wiring techniques are
biomechanically superior to parallel lateral wiring
techniques[1,5].
SUBJECTS AND METHODS
A retrospective study was undertaken to evaluate
the results of treatment of a displaced extension-type
SCF of the humerus in children who were admitted
to the Prince Rashid Hospital between January 2000
and August 2006. During this period, 105 patients
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Fig. 1: Displaced extension type supracondylar fracture humerus

were admitted; two of them had ﬂexion type SCF, four
had open fractures, and one had type two Gartland
fracture. They were excluded from the study. The
records of 98 patients were reviewed and the parents
contacted to bring the child for clinical and radiological
examinations. However, only 78 children reported for
follow-up and were included in the study.
Out of 78 patients, 55 were male and 23 female
with a mean age of nine years (range 2.5 to 11 years).
All had history of falling down while riding a bicycle
except one who had a fall from height. The left elbow
was injured in 61 patients. All patients had Gartland
type III extension SCF of the humerus. All were closed
injuries. Two patients had signs of ulnar nerve injury,
two had signs of anterior interosseous nerve injury,
one had wrist drop, one had signs of brachial artery
injury, two patients had distal radius fractures and one
had proximal humerus fracture.
Patients were splinted in the emergency department
after the diagnosis had been made, and thorough
neurovascular examination was performed. All
patients were taken urgently (within 12 hours of their
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injury) to the operating room for surgical management.
After the induction of the general anesthesia, draping
and surgical toweling was done and gentle traction
applied to the upper extremity with counter traction of
the upper arm. Using an image intensiﬁer, translation
in the medio-lateral plane was corrected and, proximal
and distal fragments were aligned. The elbow was
then hyperﬂexed with gentle pressure applied over the
olecranon to reduce the fracture. The fracture was then
examined under the image intensiﬁer to conﬁrm the
adequacy of the reduction. Displacement, rotation and
angulations in both coronal and sagittal planes must
be corrected at the time of reduction. If the reduction
was judged to be acceptable (i.e., no rotational
displacement, and no medio-lateral translation but
upto 10 degrees of angulation in the sagittal plane),
a K-wire was placed laterally and angled 30° to the
shaft of the humerus, driven across the fracture site
and impacted in the cortex of the distal humeral
metaphysis proximal to the fracture site. The surgeon
selected the wire size to be used. A second K-wire was
then placed beginning medially and angled 45° to the
humeral shaft. The elbow was brought into a position
of 60 - 90° ﬂexion and palpation was carried out on the
medial side of the elbow.
After the placement of the K-wires, the fracture
position was conﬁrmed using an image intensiﬁer,
and the wires were cut off outside the skin without
bending. Dressing and crepe bandage were then
applied without a cast. An arm sling was then
applied with the elbow in 80 to 90° of ﬂexion, leaving
adequate room for swelling in the antecubital fossa.
The patient was discharged when post-operative
clinical examination showed no signs of compartment
syndrome with normal distal pulses, and postoperative antero-posterior and lateral X-ray showed
acceptable reduction. Three to four weeks later, the
patient was seen in the out patient clinic. An X-ray was
done to see the signs of healing, and the K-wires were
removed in the ofﬁce without any anesthesia. Active
motion exercises were encouraged.
The patients with preoperative nerve injury
underwent the same procedures of closed reduction
and crossed pinning, with the same postoperative
protocol except for the physiotherapy protocol. Those
with pre and postoperative nerve injury underwent
more active and passive physiotherapy and nerve
stimulation after nerve conduction study and EMG
showed continuous nerve ﬁbers with incomplete nerve
injury. The patients with distal radius or proximal
humerus fractures were splinted after pinning for
three weeks. All cases were operated by the author
himself or by a senior resident under the author’s
supervision. The boy with clinical evidence of brachial
artery injury who presented with pink and pulseless
hand, underwent closed reduction with crossed K-
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Fig. 2a
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Fig. 2b

Fig. 2a, b: Three weeks after closed reduction and crossed pinning

wire pinning, followed by exploration of the brachial
artery at another central hospital where a vascular
surgeon was available. The boy underwent primary
anastomosis of the transected brachial artery.
The ﬁnal outcome was reviewed by measuring
range of motion, varus-valgus deformity and distal
neurovascular injury. Fig. 1 and 2 show a displaced
type III supracondylar humeral fracture and the
postoperative X-ray after three weeks. All patients
were then graded according to Flynn criteria (Table
1), and were administered a satisfaction survey
questionnaire[6].
The study was approved by the hospital ethical
committee.
RESULTS
A closed manipulation was successfully performed
in all patients. There were no intraoperative
complications. All fractures were reduced to an
acceptable position. Hospitalization time averaged
1.5 days (range 1 - 2 days). Full or nearly full range
of motion was gained within ﬁve months on average

(range 3 - 8 months). There were ﬁve patients with
postoperative ulnar nerve injury. Exploration of one
case of postoperative ulnar nerve injury showed that
the nerve was continuous, away from the medial Kwire, but contused from the manipulation during
closed reduction. The rest of the patients with nerve
injury underwent no corrective action till the removal
of the K-wire. Cases where the nerve conduction
study showed partial nerve injury were given
physiotherapy with nerve stimulation until recovery
which took between 4 - 7 months. All cases of nerve
injury recovered. Two cases developed cubitus varus.
One of them had comminuted fracture of the medial
supracondylar region, whereas the second patient fell
down on his elbow within the ﬁrst three weeks of the
post-operative period before healing was complete.
When he presented to us at the time of follow-up, the
fracture was united in a deformed position. There was
postoperative pin tract infection in two patients at the
end of the three weeks; they required oral antibiotics
and pin removal. One patient developed cellulitis in
the distal arm, which required hospitalization for ﬁve
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Table 1: Flynn criteria for grading of supracondylar fractures
Result

Rating

Satisfactory

Excellent
Good
Fair

Unsatisfactory

Poor

Functional factor:
Loss of motion (ﬂexion
& extension) (°)
0-5
5 - 10
10 - 15
> 15

Table 2: Results in 78 elbows according to the Flynn criteria

Cosmetic factor: Loss
of carrying angle (°)
0-5
5 - 10
10 - 15
> 15

days for intravenous antibiotics only. According to the
Flynn criteria, there were 61 excellent, nine good, six
fair and two poor results. Over all, 76 (97%) cases had
a satisfactory outcome and two elbows (3%) had an
unsatisfactory outcome (Table 2). No patient in this
series developed Volkmann’s ischemic contracture.
There was no repeat surgery performed on any
case. There was no case of failed close reduction that
required open reduction. All cases were reduced by
the closed method during surgery and ﬁxed with
crossed pinning. No case had signiﬁcant limitation
of range of motion. All cases regained an almost full
range of motion by a maximum of eight months post
injury. We did not ﬁnd any signiﬁcant difference in the
range of motion after the ﬁrst eight months following
surgery. Total limitation of range of motion was lower
in our series than in other published studies[7]. This
may be due to the fact that no case needed revision
or open reduction and to the availability of a senior
surgeon during the ﬁrst attempt of closed reduction
in all cases.
DISCUSSION
Treatment of displaced supracondylar humeral
fracture should result in perfect anatomic alignment
and full functional elbow with no cosmetic defects[8].
There is a general agreement among orthopedic
surgeons that displaced supracondylar humeral
fractures in children are best treated by closed reduction
and percutaneous ﬁxation by K-wires[7]. The successful
treatment of a totally displaced supracondylar
humeral fracture depends on the perfect achievement
of three stages of management; First, a good technique
of manipulation to obtain a perfect reduction of the
fracture, second, correct assessment of the quality of
reduction of the fracture and the third stage, which
involves maintaining the reduction until the fracture is
healed enough to be intrinsically stable[9]. In rare SCF
in children, where multidirectional instability results
in displacement into ﬂexion and / or extension, the key
factors in the surgical technique are pre-placement of
Kirschner wires into the distal fracture fragment and
rotation of the ﬂuoroscopic arm, not the child’s arm,
for lateral imaging[10].
These fractures are usually stabilized with
two K-wires inserted in a parallel or divergent
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Result

Rating

Satisfactory

Excellent
Good
Fair

Unsatisfactory

Poor

N (78)

Percentage

61
9
6

78
12
7

2

3

orientation through the lateral epicondyle or in a
crossed conﬁguration with insertion points through
the medial and lateral epicondyles[11]. Fracture
healing and clinical results with either of these
two techniques have generally been comparable[1113]
, though some recommend lateral pinning for
type 2 fractures and cross pins for type 3 fractures
when increased stability is required. Divergent
pins had similar stability compared with crossed
pins in extension, varus and valgus testing. In axial
rotation testing crossed pins were more stable[11].
In a systemic review of the literature, Brauer[5]
indicates that medial / lateral pinning of pediatric
SCF remains the most stable conﬁguration and that
care needs to be taken regardless of the technique
to avoid iatrogenic ulnar nerve injury and loss of
reduction. Unfortunately, one major complication
associated with the use of the medial pin is iatrogenic
ulnar nerve injury; temporary nerve palsies and
even permanent damage have been reported in
the literature[14-16,5]. The ulnar nerve and the medial
epicondyle location is sometimes difﬁcult to palpate
and identify because of swelling associated with a
displaced fracture. Thus, during insertion of the
pin, the nerve may be inadvertently entrapped
or impaled by the pin. The technique requires
experience and carries risks such as neurovascular
complications or incomplete success.
The most important argument from the
supporters of lateral pinning is the possibility of
iatrogenic ulnar nerve injury during the insertion
of the medial K-wire. In this series ﬁve cases (6%)
developed signs of ulnar nerve palsy, one case was
explored within six hours of surgery, which showed
that the nerve was away from the K-wire but was
contused from the manipulation. Fortunately,
all cases recovered fully within six months of the
injury. In our opinion, it is not necessary to explore
the ulnar nerve in every case of post-reduction
ulnar nerve palsy. To prevent such an injury, it is
recommended to insert the medial K-wire while
the elbow is in 90 degrees ﬂexion and to be more
anterior while inserting the K-wire. Use of a small
skin incision to place the medial K-wire is the safer
option[7]. Rasool blamed incorrect pin placement on
surgical inexperience[14]. Skaggs et al[17] noted that
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the position of the elbow during medial K-wire
insertion was a signiﬁcant determinant of the risk
of ulnar nerve injury. Karapinar et al[18] noted that
in spite of decreased elbow ﬂexion, iatrogenic ulnar
nerve injury may occur. Wind et al[19] suggested intraoperative nerve stimulation to assist in localization
of the nerve prior to placement of the medial pin.
Stimulation of the pin itself following placement
was an alternative recommended option. Green
et al[20] conﬁrms that crossed pin ﬁxation using a
mini-open approach is an appropriate and safe
treatment option in the management of displaced
supracondylar humerus fractures, and this does
not add additional morbidity to the procedure. The
reported rate of primary nerve injury in displaced
SCF is up to 20%[6,21]. The incidence of reported
iatrogenic ulnar nerve injury ranges from 2 to
8%[15,22]. Lyons et al[16] reviewed their own experience
and that of the published literature on the issue of
management of iatrogenic ulnar nerve injuries. They
concluded that majority of injuries were related
to the medial K-wire placement in cross pinning,
that observation was the most appropriate course
of action, and that immediate exploration was not
warranted. If the clinician suspects skewering of
the nerve in the notch, then removal followed by resiting in a more anterior position is indicated.
The incidence of impaired circulation of the
forearm after reduction of the fracture is 0.3%. The
indication for exploration is a cold hand with no
palpable radial or ulnar pulses immediately after
reduction. When there is a warm and pink hand
but we cannot feel pulses, we frequently check the
vascular status by routine physical examination and
Doppler sonography before we decide to undertake
more invasive procedures such as angiography and
exploration. This policy is similar to that described
by others[23]. Patients were followed till almost full
range of motion was gained and the neurological
defect had recovered (about 8 months). The cubitus
varus is due to medial tilting of the distal fragment
combined with rotation[24] and not to the physical
injury[25]. It does not remodel with time and is
not progressive[6,15]. The 90% good or excellent
functional and cosmetic results are in concordance
with reports in the literature[12,14]. Two patients
developed a cubitus varus of more than 15° (2.5%).
This result is in concordance with other studies[13].
CONCLUSION
Our study conﬁrms that crossed pin ﬁxation
is an appropriate and safe treatment option in the
management of displaced supracondylar humerus
fractures. We believe that the most important
factor for a good outcome after the treatment of a
supracondylar type 3 humeral fracture is adequate
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reduction and stable ﬁxation. Transient neurological
problems are common with these fractures and
their incidence should not be underestimated. The
availability of senior pediatric orthopedic surgeon
at the time of surgery is very important to minimize
the acute and long term complications.
REFERENCES
1.

2.

3.
4.
5.

6.

7.

8.

9.

10.

11.

12.

13.

Shanon FJ, Mohan P, Chacko J and D’Souza LG.
“Dorgan’s” percutaneous lateral cross-wiring of
supracondylar fractures of the humerus in children. J
Pediatr Orthop 2004; 24:376-379.
Rose RE, Phillips W. Iatrogenic ulnar nerve
neuropathies post-pinning of displaced supracondylar
humerus fractures in children. West Indian Med J 2002;
51:17-20.
Tachdjian MO. Pediatric Orthopedics. Philadelphia,
WB Saunders, 1972.
Gartland JJ. Management of supracondylar fractures
of the humerus in children. Surg Gynecol Obstet 1959;
109:145-154.
Brauer CA, Lee BM, Bae DS, Waters PM, Kocher MS. A
systematic review of medial and lateral entry pinning
versus lateral entry pinning for supracondylar fractures
of the humerus. J Pediatr Orthop 2007; 27:181-186.
Flynn JC, Matthews JG, Benoit RL. Blind pinning of
displaced supracondylar fractures of the humerus
in children. Sixteen years’ experience with long term
follow-up. J Bone Joint Surg Am 1974; 56:263-272.
Solak S, Aydin E. Comparison of two percutaneous
pinning methods for the treatment of the pediatric
type III supracondylar humerus fractures. J Pediatr
Orthop B 2003; 12:346-349.
Ay S, Akinci M, Kamiloglu S, Ercetin O. Open reduction
of displaced pediatric supracondylar humeral fractures
through the anterior cubital approach. J Pediatr Orthop
2005; 25:149-153.
Kaewpornsawan K. Comparison between closed
reduction with percutaneous pinning and open
reduction with pinning in children with closed
totally displaced supracondylar humeral fractures: a
randomized controlled trial. J Pediatr Orthop B 2001;
10:131-137.
Leitch KK, Kay RM, Femino JD, Tolo VT, Storer SK,
Skaggs DL. Treatment of multidirectionally unstable
supracondylar humeral fractures in children. A
modiﬁed Gartland type-IV fracture. J Bone Joint Surg
Am 2006; 88:980-985.
Lee SS, Mahar AT, Miesen D, Newton PO. Displaced
pediatric humerus fractures: biomechanical analysis
of percutaneous pinning techniques. J Pediatr Orthop
2002; 22:440-443.
Cheng JC, Lam TP, Shen WY. Closed reduction
and percutaneous pinning for type III displaced
supracondylar fracture of the humerus in children. J
Othop Trauma 1995; 9:511-515.
Pirone AM, Graham HK, Krajbich JI. Management of
displaced extension-type supracondylar fracture of
the humerus in children. J Bone Joint Surg Am 1988;
70:641-650.

June 2010
14.
15.

16.

17.

18.

19.

KUWAIT MEDICAL JOURNAL

Rasool MN. Ulnar nerve injury after K-wire ﬁxation
of supracondylar humerus fracture in children. J
Pediatr Orthop 1998; 18:686-690.
Brown IC, Zinar DM. Traumatic and iatrogenic
neurological complications after supracondylar
humerus fractures in children. J Pediatr Orthop 1995;
15:440-443.
Lyons JP, Ashley E, Hoffer MM. Ulnar nerve palsies
after percutaneous cross-pinning of supracondylar
fractures in children’s elbows. J Pediatr Orthop 1998;
18:43-45.
Skaggs DL, Hale JM, Bassett J, Kaminsky C, Kay
RM, Tolo VT. Operative treatment of supracondylar
fractures of the humerus in children. The consequences
of pin placement. J Bone Joint Surg Am 2001; 83:735740.
Karapinar L, Oztürk H, Altay T, Köse B. Closed
reduction and percutaneous pinning with three
Kirschner wires in children with type III displaced
supracondylar fractures of the humerus. Acta Orthop
Traumatol Turc 2005; 39:23-29.
Wind WM, Schwend RM, Armstrong DG. Predicting
ulnar nerve location in pinning of supracondylar
humerus fractures. J Pediatr Orthop 2002; 22:444447.

123

20. Green DW, Widmann RF, Frank JS, Gardner MJ.
Low incidence of ulnar nerve injury with crossed
pin placement for pediatric supracondylar humerus
fractures using a mini-open technique. J Orthop
Trauma 2005; 19:158-163.
21. Gosens T, Bongers KJ. Neurovascular complications
and functional outcome in displaced supracondylar
fractures of the humerus in children. Injury 2003;
34:267-273.
22. Campbell CC, Waters PM, Emans JB, Kasser JR, Millis
MB. Neurovascular injury and displacement in type
III supracondylar humerus fractures. J Pediatr Orthop
1995; 15:47-52.
23. Sabharwal S, Tredwell SJ, Beauchamp RD, et al.
Management of pulseless pink hand in pediatric
supracondylar fractures of humerus. J Pediatr Orthop
1997; 17:303-310.
24. Smith L. Deformity following supracondylar fractures
of the humerus in children. J Bone Joint surg Am 1960;
42:235-252.
25. France J, Strong M. Deformity and function in
supracondylar fractures of the humerus in children
variously treated by closed reduction and splinting,
traction, and percutaneous pinning. J Pediatr Orthop
1992; 12:494-498.

124

KUWAIT MEDICAL JOURNAL

June 2010

Original Article

Dialysis Requiring Pregnancy Related Acute Kidney
Injury - A Single Center Experience
Mandal Debasmita1, Munjappa Bipin2, Sharma Partha Pratim1, Roy Choudhary Arpita2, Biswas Subhash Chandra1
Department of Obstetrics and Gynecology, Institute of Postgraduate Medical Education and Research, Kolkata, India
2
Department of Nephrology, Institute of Postgraduate Medical Education and Research, Kolkata, India

1

Kuwait Medical Journal 2010; 42 (2): 124-128

ABSTRACT
Objective: To highlight the etiology and spectrum of
pregnancy related acute kidney injury (PR - AKI) requiring
dialysis and to analyze the maternal and fetal outcome
Design: Longitudinal prospective study
Setting: Tertiary care hospital
Subjects: Fifty consecutive pregnant women with acute
kidney injury (PR-AKI) from June 2007 were considered
possible subjects. Out of these, 38 requiring dialysis were
included in the study. Patients with diabetes, kidney
disease, hypertension, septic abortion and cases with AKI
unrelated to the pregnancy were excluded.
Interventions: All patients were evaluated by relevant
investigations. Cases with non-recovery and partial
recovery of renal function were subjected to renal biopsy.
All were managed as per the institute policy with standard
dialysis and obstetric care indications.
Main Outcome Measure(s): Maternal mortality and

morbidity, renal outcome and fetal outcome
Results: PR-AKI requiring dialysis constituted 11.24% (38
/ 338) of total AKI requiring dialysis patients. PR-AKI
developed in 25 patients (65.78%) during postpartum
period, nine (23.68%) in third trimester and two each in
the ﬁrst and second trimester respectively. Etiologies were
postpartum sepsis, postpartum hemorrhage and toxemia
of pregnancy in 12 (31.51%), 10 (26.31%) and 9 (23.68%)
patients respectively. Majority (61.5%) who recovered
completely required up to ﬁve sessions of dialysis (p <
0.001). Subjects with surgical intervention had a delayed
renal recovery. Eleven (28.94%) maternal deaths were
observed and the most common cause was postpartum
sepsis. Unfavorable fetal outcome was noted in 11 patients
(32.35%).
Conclusion: PR- AKI is associated with high maternal
mortality and poor fetal outcome.

KEY WORDS: postpartum period, pregnancy, sepsis

INTRODUCTION
Acute kidney injury (AKI) is a clinical syndrome
characterized by rapid decrease in glomerular
ﬁltration rate and retention of nitrogenous waste
products[1]. Pregnancy related acute kidney injury
(PR- AKI) severe enough to warrant dialysis can
cause substantial feto-maternal morbidity and
mortality. Five decades ago in 1958 the estimated
incidence of AKI in pregnancy was as high as one
in 1400[2]. Today in industrialized countries, the
approximate incidence is one in 20,000[2]. In Eastern
India the incidence of PR- AKI fell from 15% in
1982 -1991 to 10% in 1992 - 2002[3]. Reports from
Southern and Western India indicate incidence of
PR-AKI to be 4.24% and 9.06% respectively[4,5]. The
recent improvement in PR-AKI has been attributed
to improved antenatal care, earlier accessibility
to physicians and management of obstetric
complications in due time. In India sources from

Eastern and Southern region had reported incidence
of PR-AKI requiring dialysis to be 11.6% and
53.66% respectively[3,4 ]. PR-AKI requiring dialysis
continues to be a signiﬁcant problem in developing
countries because of several factors such as; poor
health care facilities in peripheral centers, delayed
referral of morbid patients, pre-existing anemia and
malnutrition complicating the course of AKI[6,7] .
We conducted a prospective longitudinal study to
deﬁne the current etiology of PR-AKI and to analyze
the maternal and fetal mortality and morbidity
associated with this complication of pregnancy.
SUBJECTS AND METHODS
Institute of Postgraduate Medical Education
and Research (IPGME&R), Kolkata is one of the big
referral centers of Eastern India with 1650 beds and
each year more than 2000 deliveries are conducted in
the Obstetric unit.
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Fifty consecutive subjects with PR- AKI admitted
in the Nephrology and Obstetric unit from June 2007
were considered for the study. Those with history of
hypertension, diabetes and kidney disease prior to
pregnancy, those who did not require dialysis, subjects
with septic abortion (considered as exogenous cause
of AKI in pregnancy) and causes of kidney injury
unrelated to course of pregnancy were excluded from
the study. Out of these 50 patients, 12 were excluded
(six did not require dialysis, four had septic abortion,
one had pre existing hypertension and in one patient
the cause of AKI was unrelated to pregnancy) . A total
of 38 patients aged between 20 - 36 years with PR-AKI
requiring dialysis were included in the study. AKI was
deﬁned by documenting oliguria (urine output < 400
ml per day) and elevated serum creatinine (> 0.8 mg/
dl)[8]. Clinical history was obtained from all subjects.
They were investigated with hemogram, peripheral
blood smear, liver function test, renal function test,
coagulation proﬁle, serum electrolyte, renal sonogram,
relevant viral markers (HbsAg, Anti HCV, HIV 1 and
HIV 2) for hemodialysis. Those patients with nonrecovery or partial recovery of renal function by two
weeks were subjected to the renal biopsy. Hemodialysis
was given to all patients. Dialysis was initiated as
per standard recommendations during pregnancy[9].
Patients were dialyzed through either femoral or
internal jugular hemodialysis catheter. Fresenius F6
hemodialyzer was used for all patients. Precautions
were taken to avoid intradialytic hypotension.
Ultraﬁltration volume was determined as per clinical
assessment and weight gain. Obstetrical events were
deﬁned by standards described in William’s Obstetrics,
22nd edition[10]. Maternal outcomes were evaluated in
terms of mortality and morbidity. Maternal morbidity
was deﬁned as morbidity originating from any cause
related to pregnancy or its management any time
during the antepartum, intrapartum and postpartum
period, usually up to 42 days after conﬁnement. Fetal
outcomes were analyzed in terms of birth weight,
birth asphyxia, still births and neonatal deaths. In
this study low birth weight infant has been deﬁned
as any infant with birth weight of less than 2.5 kg
irrespective of gestational age. All therapies were
individualized and then subjects managed with
antibiotics, antihypertensives and other medications
along with dialysis as and when required. All cases
were followed up for six months. Statistical analysis
was done by Fisher’s exact test. A p-value < 0.05 was
considered statistically signiﬁcant.
The study was approved by the local ethical
committee.
RESULTS
The demographic and clinical characteristics of our
study population are described in the Table 1. Three
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Table 1: Demographic characteristics of PR-AKI patients
Demographic Characteristics
Age in years
20 - 29
30 - 40
Gravidity
Primigravidae
Multigravidae
Mode of termination
Ruptured ectopic pregnancy
Spontaneous abortion
LSCS
VD
Onset of renal failure
Antepartum
1st trimester
2nd trimester
3rd trimester
Postpartum
Nature of renal failure
Oliguria
Nonoliguric

No of Patients
(N = 38)

%

33
5

86.84
13.15

18
20

47.36
52.63

2
2
15
19

5.26
5.25
39.47
50.00

2
2
9
25

5.26
5.26
23.68
65.78

26
12

68.42
31.05

LSCS = Lower segment cesarean section, VD = Vaginal delivery

hundred and thirty eight patients with AKI requiring
dialysis were observed during the study period out
of which 38 (11.24%) had PR-AKI requiring dialysis.
Mean age of study group was 27.96 years (range: 20
- 36 years). Range of gestation during delivery was
between eight and 40 weeks. PR- AKI was observed
in 18 primigravidae (47. 36%) and 20 multigravidae
(52.63%). Mode of delivery was both abdominal
(39.47%) and vaginal (50%) as per obstetric indications.
The majority of patients (18 / 38, 47.36%) had home
delivery. Majority had onset of AKI in the postpartum
period (65.78%). Nine cases had onset of AKI in the
third trimester (n = 9, 23.68%). Two (5.1%) cases
each had onset of AKI in ﬁrst and second trimester
due to ectopic pregnancy and spontaneous abortion
respectively. Oliguric renal failure was noted in 26
(68.42%) patients.
Anemia (< 11 gm%), abnormal liver function
tests (liver enzymes more than twice the upper limit
of normal value), deranged bleeding parameters
(INR > 1.5) and thrombocytopenia (total platelet
count < 1.5 lakh / cumm) were seen in 34 (89.47%),
17 (44.73%), eight (21.05%) and four (10.52%) cases
respectively (Table 2).
Number of sessions of dialysis among all patients is
shown in the Table 3. Most patients (60.52%) required
less than ﬁve sessions of dialysis. One patient required
22 sessions of dialysis during her hospital stay. She
was dialysis dependant and continued to do so in
her follow up. Duration of dialysis indicated the time
needed for recovery of renal function in the present
study (p < 0.001).
Sepsis (31.57%), postpartum hemorrhage (PPH)
(26.31%) and toxemia of pregnancy (23.68%) were
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Table 3:

Table 2: Deranged laboratory ﬁndings in PR-AKI patients
Investigations

No. of Patients
(N = 38)

%

34

89.47

Anemia (Hb < 11gm%)
Deranged liver function test (liver enzymes
more than twice the upper limit of normal
value)
Deranged bleeding parameters (INR > 1.5)
Thrombocytopenia (total platelet count
< 1.5 lakh/cumm)

16
8

42.10
21.05

4

10.52

Table 4: Causes of PR- AKI
Causes

No. of Patients (N = 38)

Sepsis
PPH
Toxemia of pregnancy
APH
Acute fatty liver syndrome
Ruptured ectopic pregnancy
Chorioamnionitis
Abruptio placentae

12
10
9
2
1
2
1
1

%
31.57
26.31
23.68
5.26
2.63
5.26
2.63
2.63

the commonly observed etiologies of PR-AKI in the
present study (Table 4). Other causes were antepartum
hemorrhage (APH) (5.26%), ruptured ectopic
pregnancy (5.26%), acute fatty liver syndrome (2.63%),
abruptio placentae (2.63%) and chorioamnionitis
(2.63%) respectively.
Maternal outcome is described in the Table 5. Three
women had persistent renal dysfunction but they
were off dialysis, while one continued to be dialysis
dependant in the follow up period. One patient each
(2.63%) required bilateral internal iliac artery ligation
and hysterectomy for PPH. Wound dehiscence was
noticed in two cases (5.26%). Eleven (28.94%) maternal
deaths were observed. The maternal mortality was
due to puerperal sepsis (n = 5,), toxemia of pregnancy
(n = 3), PPH with sepsis (n = 2) and acute fatty liver
syndrome (n = 1 ).
Cases with non-recovery or partial recovery of
renal function (n =10) were subjected to renal biopsy
(one patient denied biopsy). A renal biopsy (Table
6) was done in nine patients. Acute tubular necrosis
(ATN) was seen in three, cortical necrosis and acute
interstitial nephritis in two patients each. ATN was
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Number of dialysis sessions done in PR-AKI

Sessions of Dialysis

No. of Patients (N = 38)

1-5
6 - 10
11 - 15
16 - 20
21 - 25

23
8
3
3
1

60.52
21.05
7.89
7.89
2.63

the main feature in toxemia of pregnancy. Cortical
necrosis was observed in PPH and sepsis cases. One
case each with abruptio placentae and sepsis showed
presence of interstitial nephritis. During follow up six
had complete recovery of renal function, three had
persistent renal dysfunction not requiring dialysis
support and one patient approached end stage renal
disease.
Out of a total of 34 pregnancies (excluding two
abortions and two ectopic pregnancies) nine (26.47%)
had still birth, two (5.88%) had neonatal death and 25
(73.52%) had live births. Twenty three women (58.82%)
were observed to have favorable perinatal outcome.
Among 25 live births seven (28.0%) were low birth
weight (LBW) and two (8.0%) had birth asphyxia but
in follow up babies were seen to be in good condition.
DISCUSSION
PR-AKI is a critical condition which has grave
prognosis for both the mother and the fetus. In the
present study incidence of PR-AKI was 11.24% which
was comparable to other studies from India[3]. The
onset of AKI was noted mainly in the postpartum
period (65.78%) and was equally distributed between
primigravidae (47.36%) and multigravidae (52.63%).
AKI in pregnancy follows bimodal peak[2]. A peak
in early pregnancy is associated with mainly septic
abortions and in late trimester is related to obstetrical
complication including PPH, puerperal sepsis, toxemia
of pregnancy and hemorrhage due to operative
intervention. We excluded patients with septic abortion
in our study. Hence, most of our patients had onset of
AKI in the postpartum period. Anemia was observed
in 89.47% in the current study. One study from South
India reported a similar incidence (87.4%) of anemia in
PR-AKI[4]. Possibly anemia predisposes these patients

Table 5: Maternal outcome in PR-AKI patients
Maternal Morbidity
Persistent renal dysfunction
End stage renal disease
Hysterectomy
Bilateral internal iliac artery ligation
Wound dehiscence
Spontaneous abortions
Ruptured ectopic pregnancy

No of Patients
N = 38 (%)
3 (9.89)
1 (2.63)
1 (2.63)
1 (2.63)
2 (5.26)
2 (5.26)
2 (5.26)

%

Maternal Mortality Etiologies
Puerperal sepsis
Toxemia of pregnancy
PPH with sepsis
Acute fatty liver syndrome

No of Patients
N =11 (%)
5 (45.45)
3 (27.27)
2 (18.18)
1 (9.09)
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Table 6: Renal biopsy ﬁndings of PR- AKI patients
Biopsy Diagnosis
Acute tubular necrosis
Cortical necrosis
Acute interstitial nephritis
Non-speciﬁc changes

No. of Cases (N = 9)
3
2
2
2

for AKI[6]. Anemia puts them at risk of hemodynamic
compromise in case of blood loss and also increases
the susceptibility towards ischemic ATN.
The common etiologies of PR-AKI in the present
series were puerperal sepsis (31.57%), PPH (26.31%)
and toxemia of pregnancy (23.07%). While a study by
Kilari et al had shown sepsis as the cause of PR-AKI in
39.02%, followed by toxemia of pregnancy in 24.39%
and hemorrhage of pregnancy in 17.08%[4], another
study from India by Goplanil et al also observed
sepsis (61.42%) to be the predominant cause for PRAKI[5]. This study had included the septic abortion
cases in their study population of PR-AKI and this
may be the reason for such a high incidence of sepsis
induced PR-AKI. Sepsis in pregnancy is commonly
seen in developing countries. The reasons possibly are
due to home deliveries, poor hygiene and failure of
timely medical intervention and increased prevalence
of anemia. It has been observed that presence of
anemia predisposes to susceptibility for both AKI and
sepsis[6,11]. In contrary to studies in India, a Western
study concluded that pre-eclampsia and eclampsia
were the most commonly associated causes of PRAKI[12].
Complete recovery of renal function was seen
in 23 (60.52%) patients and all of them required less
(up to 5) sessions of dialysis. Patients requiring up to
ﬁve sessions of dialysis had good recovery of renal
function but more sessions of dialysis was associated
with serious renal morbidities (p < 0.001).
Ten of our patients had incomplete or nonrecovery of renal function at the end of second
week. We subjected these patients to renal biopsy
(one patient denied) and concluded varied histology
ﬁndings. ATN was observed in three cases of toxemia
of pregnancy, cortical necrosis and interstitial
nephritis were seen each in two cases of PPH with
sepsis. Earlier studies had only demonstrated cortical
necrosis in their histology results[5]. But out of these
ten cases six had complete recovery of renal function
in their subsequent follow up. Three had incomplete
recovery of renal function leading to persistent renal
dysfunction (9.89%) and one had complete nonrecovery of renal function and developed end stage
renal disease (2.63%). This observation was similar to
the study by Kilari et al [4].
We observed a more complicated course of AKI
among patients with operative interventions and these
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Table 7: Fetal outcome of PR-AKI patients
Fetal Outcome
Alive babies with favorable outcome
Still born
Neonatal death
Low birth weight
Birth Asphyxia

No. of Cases

%

23
9
2
7
2

58.82
26.47
8.0
28.0
8.0

*Two spontaneous abortions and two ruptured ectopic
pregnancies were present

women also needed more number of dialysis sessions.
Fourteen out of 16 patients who required more than
ﬁve sessions of dialysis had LSCS and subsequently
had various renal morbidities. One study reported a
high incidence of sepsis induced PR-AKI following
LSCS (19.5%) than spontaneous vaginal delivery
(9.76%)[4].
Maternal mortality in the present study was
28.94%. Common causes of maternal death were
sepsis (45.45%), toxemia of pregnancy (27.27%) and
PPH with sepsis (18.18%). Other studies from India
reported lesser (6.4%, 18.57%) maternal mortality[3,5].
Maternal mortality rate in the general population
of West Bengal, the state where we had conducted
the study was 14.8% from 2001-2003[13]. Higher
maternal mortality in our study was probably due
to the selection bias, as our institute being a referral
center received more critical and morbid patients.
From all these studies including the present analysis
it is obvious that occurrence of PR-AKI increases the
incidence of maternal mortality.
Favorable fetal outcome was observed in 67.64%
(23/34) patients. We had nine still births (26.47%). Low
birth weight and neonatal death were seen in 28.0%
(7 / 25) and 8.0% (2 / 25) of live births respectively.
Two (8.0%) babies also had birth asphyxia. In India
low birth weight rate is 30% of live birth[13]. An earlier
Western study analyzed 21 patients with PR-AKI
and reported poor fetal outcome with 47.61% live
births, 38% still birth, 19% low birth weight, and
14% abortions[12]. But this study had even included
patients with various co-existing co-morbidities,
which affected the fetal outcome. The favorable fetal
outcome in our study may be due to the fact that
majority of our patients had onset of renal failure in
the post partum period, which was unlikely to have
any bearing on the fetal outcome. Unfavorable fetal
outcome were observed particularly in patients with
raised serum creatinine (> 3 mg/dl), sepsis, abruption
placentae and multiorgan failure.
Good antenatal care, immediate management
of obstetrical hemorrhage, timely diagnosis and
management of hypertensive disorders of pregnancy
and most important, aseptic labor care can reduce the
incidence as well as mortality and morbidity of AKI in
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pregnancy.
CONCLUSION
PR- AKI requiring dialysis constituted 11.53%
of total dialysis requiring AKI patients. It was more
prevalent during post partum period. Sepsis was
the most common causative factor for pregnancy
related AKI. Anemia increased susceptibility of both
AKI and sepsis in pregnancy. Maternal mortality and
unfavorable fetal outcome was observed in 28.94% and
32.35% respectively. Occurrence of AKI in pregnancy
increases the risk of maternal mortality and poor fetal
outcome. Operative interventions were associated
with maternal and renal morbidity. Renal histology
ﬁnding other than cortical necrosis is also observed
in PR-AKI. PR-AKI usually requires dialysis support.
Subjects with complete recovery usually require less
number of dialysis sessions. Community intervention
to reduce the incidence of anemia in pregnant women,
improvement in the obstetric care, active management
of postnatal infections and PPH, avoidance of
unnecessary operative interventions, early referral
to a tertiary care institute with good nephrology and
neonatal care backup and timely institution of renal
replacement therapy play pivotal roles in achieving
good feto-maternal outcome.
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ABSTRACT
Objective: To determine the prevalence of intestinal
helminthes among Tuberculosis patients with or without
HIV infection in Abeokuta, Nigeria
Design: Prospective study
Setting: Referral center for Tuberculosis patients in Abeokuta,
Nigeria
Subjects: Patients diagnosed for pulmonary tuberculosis
(PTB), by chest X-ray, and those without PTB or HIV as
control
Interventions: Three early morning sputum samples were
collected in three consecutive days. Stool and blood samples
were also collected from each patient.
Main Outcome Measures: The sputum samples were
examined microscopically for the presence of tubercle
bacilli using Ziehl Neelsen’s method. The stool samples
were examined for presence of intestinal helminthes using
macroscopic and microscopic methods, while
Stoll’s

egg counting technique was used for the helminthes’ egg
counting. The blood samples were screened for HIV antibody
using indirect solid phase enzyme immunoassay.
Result: Overall parasitic infection rate was 31.3%. Infection
among female 45 (32.6%) was higher than in male 34 (29.8%)
but not statistically signiﬁcant (P = 0.635). Helminthic
infection rate among PTB patients generally was 27 (28.1%),
PTB-HIV patients was 4 (36.4%), PTB alone and Control
were 23 (27.1%) and 34 (21.8%) respectively (P = 0.518). The
prevalence of Ascaris lumbricoides among tuberculosis
patients (18.8%) was statistically higher than other intestinal
helminthes ( χ2 = 26.89) (P < 0.001). Intensity of the helminthes
varies between light and moderate.
Conclusion: Helminthic infection was relatively high in
tuberculosis patients. Proper treatment and preventive
measures are recommended as this could in a way reduce
tuberculosis pandemic.

KEY WORDS: Abeokuta, helminthes, HIV, Nigeria, tuberculosis

INTRODUCTION
Intestinal parasitic infections continue to be a
problem worldwide and helminthes, which are the
primary culprits[1] is estimated to infect more than one
billion people in the world[2]. The major burden of
this disease falls on the developing countries where it
causes high morbidity and mortality especially among
paediatrics[3,4], poor growth, reduced physical activity
and impaired learning ability in children[5-9].
Infections are frequently acquired through
unhygienic habit such as direct transfer of ova or cysts
from anal region to mouth, eating with unwashed
hands or eating and drinking of contaminated food
and drink[3].
Tuberculosis (TB) remains the leading cause of
morbidity and mortality due to any one infectious
agent worldwide[10].

Worldwide, one person out of three is infected with
Mycobacterium tuberculosis (about 2 billion people in
total). It accounts for 2.5% of the total burden of disease,
and currently holds the seventh place in the global
ranking of causes of death[11]. It has also been estimated
that approximately 1-2 billion people harbour at least
one species of intestinal parasite worldwide. In fact,
50-100 million people are infected with Strongyloides
stercoralis, with a high prevalence in tropical regions of
Africa, Asia, Brazil and South America[12].
The association between intestinal helminthes and
tuberculosis remain an area of interest. It has been
suggested that helminthic infections in humans are
associated with a signiﬁcant hyperactive humoral
immunity and a depressed cellular immune response.
Ultimately,
the
immunological
dysregulation
may facilitate concomitant infection or increase

Address correspondence to:
Okodua Marcellinus, Department of Medical Laboratory Science, College of Medicine, Ambrose Alli University, P.M.B. 14, Ekpoma, Edo State,
Nigeria. E-mail: marcel_okodua@yahoo.co.uk

130

Intestinal Helminthiasis among HIV-Related Pulmonary Tuberculosis Patients in Abeokuta, Nigeria

pathogenicity of other microbes; however, this is not
fully understood.
Co-infections with Mycobacterium tuberculosis (MTB)
is common in developing world; however, whether
helminthic infection worsens immune responses to TB
is unclear, as evidenced by recent studies [13,14].
During M. tuberculosis infection, the protective
immunity is mediated by T-helper-1 (Th1) CD4+ cells
which activate macrophages and up-regulate the
immune response[15]. Active TB is characterized by a
profound and prolonged suppression of MTB-speciﬁc
T cell responses, as evidenced by decreased production
of the T helper 1 (Th1) cytokines, interleukin (IL)-2 and
interferon (IFN)-γ[16,17]. Intestinal helminth infections
in both human and experimental animal models are
generally associated with a strong Th2- like immune
response and signiﬁcant suppression of Th1-type
responses[18]. Intestinal helminthes have also been
shown to polarize the immune response to T-helper2 (Th2)[19]. Th1 and Th2 however, cross-regulate each
other and thus cytokines produced by one T-helper
subset can suppress the production and/or activity of
the other[20].
Considering that effective anti-MTB immunity is
dependent upon an intact Th1-type immune response,
it is possible that pre-existing infection with intestinal
helminthes may down-regulate the required Th1type immune response via up-regulation of Th2type cytokine production, thus ultimately facilitating
progressive mycobacterial infection[13].
Since intestinal helminthic infection affect the
protective immunity required to combat mycobacteria
infection, and its distribution varies from different
locations, this work is conducted to determine
the prevalence of intestinal helminthes among
tuberculosis patients with or without HIV infection
in Abeokuta, Nigeria, so as to plan for effective
helminthic chemotherapy among patients, especially
those with PTB.
MATERIALS AND METHOD
Area of Study: This study was carried out in a
Missionary Hospital in Abeokuta.
Abeokuta, the capital of Ogun State, Nigeria, lies
on latitude 7º 15N and longitude 3º 25E. The city,
which is about 81 km South West of Ibadan and 106
km North of Lagos, is located on an altitude of about
159 m above sea level. It has a hot humid weather
with annual rainfall of 963.3 mm[21]. Its population is
estimated to be 3,740,843 according to the 1991 census
interim report[22]. It has one Federal Medical Centre,
few General Hospitals/Dental Clinics, several private
hospitals/clinics, and a Missionary Hospital (Sacred
Heart Hospital), which apart from providing general
health care delivery services also serves as a Referral
Centre for Tuberculosis cases in the region.
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Ethical consideration: Approval was obtained from
the ethical committee of the hospital for the study to
be carried out. Informed consent was also obtained
from the patients as they visited the clinic.
Sample Selection and Collection:
Patients
diagnosed for pulmonary tuberculosis on the
basis of chest X-ray were enrolled in the study.
Systematic sampling method was carried out by
selecting every third patients. The selected subjects
were instructed to bring early morning sputum
in a universal bottle from a deep cough for three
consecutive days and also to bring stool sample in
another universal bottle. Two milliliters of venous
blood was also collected from each subject into a
dry clean test tube.
Sample Analysis: The sputum specimens were
examined microscopically for the presence of Acid
Fast Bacilli (AFB) using the Ziehl-Neelsen method[23].
Brieﬂy, smear from the blood-specked/opaque part
of the sputum was made on a clean glass slide and
allowed to air-dry. After ﬁxing by passing through
ﬂame three times, the smear was covered with strong
carbol fuchsin and heat was applied underneath and
allowed to stay for ﬁve minutes. The slide was rinsed
and decolourised using 3% acid alcohol for 1 min.
It was later counter stained using 0.3% methylene
blue for 30 sec and allowed to drain and then air
dried. It was then examined under the microscope
using oil immersion objective. The stool samples
were examined for the presence of oocysts, cysts
and ova of intestinal parasites using concentration
technique and the modiﬁed Ziehl-Neelsen
method[24]. The worm burden of the stool samples
containing ova of helminthes was determined using
the Stoll’s techniques[25], and the intensity of eggs
was determined by comparing the egg count with
the WHO standard for egg load which states that:
Stool specimen from a patient with light intensity of
Ascaris lumbricoides infection should contain 1 - 4,999
eggs per gram of faeces (epg). Moderate intensity
contains 5,000 - 49,999, epg while heavy intensity
contains ≥ 50,000 epg. For hookworm (Ancylostoma
duodenale or Necator americanus), light intensity is
to contain 1 - 1,999 epg and moderate intensity,
2000 - 4,999 epg while heavy intensity, ≥ 5, 000. For
Trichuris trichiura, light intensity should contain 1
- 999 epg, moderate intensity, 1,000 - 9,999 epg, and
heavy intensity, ≥ 10,000 epg[26].
The blood samples were screened for the
presence of HIV antibody using the indirect
solid phase enzyme immunoassay (EIA) method
(Immunocomb HIV-1 and HIV-2) as described by
Orgenics. The screening was carried out according
to manufacturer’s instructions.

June 2010

KUWAIT MEDICAL JOURNAL

131

Table 1: Occurrence of intestinal parasitic infection among the studied groups
Males
Groups
PTB only
PTB-HIV co-infection
Total PTB
Control
Total

Females

No. of Patients
examined

Patients infected
n (%)

No. of Patients
examined

36
4
40
74
114

13 (36.1)
2 (50)
15 (37.5)
19 (25.7)
34 (29.8)

49
7
56
82
138

Total

Patients infected
n (%)

No. of Patients
examined

Patients infected
n (%)

85
11
96
156
252

27 (31.8)
6 (54.6)
33 (34.4)
46 (29.5)
79 (31.3)

14 (28.6)
4 (57.1)
18 (32)
27 (32.9)
45 (32.6)

PTB only = Patients having pulmonary tuberculosis (PTB) only; PTB-HIV = Patients having pulmonary tuberculosis and Human
immunodeﬁciency virus (HIV) infection; Total PTB = PTB patients + PTB – HIV patients ; Control = Normal patients without PTB or HIV
Table 2: Occurrence of helminthes and protozoa among the studied groups

Helminthes
Protozoa
Total

PTB only
n = 85 (%)

PTB-HIV co-infection
n = 11 (%)

Total PTB
n = 96 (%)

Control
n = 156 (%)

Total
n = 252 (%)

23 (27.1)
8 (9.4)
31 (36.5)

4 (36.4)
4 (36.4)
8 (72.7)

27 (28.1)
12 (12.5)
39 (40.6)

34 (21.8)
14 (9.0)
48 (30.8)

61 (24.2)
26 (10.3)
87 (34.5)

PTB = pulmonary tuberculosis; PTB-HIV = pulmonary tuberculosis and Human immunodeﬁciency virus

RESULTS
Of the 252 subjects examined (114 males 138
females), a total of 79 (31.3%) were infected with
intestinal parasites. Infection in females, 45 (32.6%),
was higher than males, 34 (29.8), but the difference is
not statistically signiﬁcant ( χ2 = 0.225) (P = 0.635) (Table
1). Table 1 also shows that infection with intestinal
parasites were higher among the PTB patients, 33
(34.4%), than the control, 46 (29.5%), but the difference
is not statistically signiﬁcant ( χ2 = 0.660) (P = 0.417).
Of the 252 subjects examined, 96 had PTB based on
sputum AFB positive. Of the 96 PTB patients, 11 were
also co-infected with HIV (PTB-HIV), while 85 patients
had PTB only. Though intestinal parasitic infection
rate was higher among the PTB-HIV patients, 6
(54.6%), when compared with those with PTB only, 27
(31.8%), the difference was not statistically signiﬁcant
( χ2 = 2.241) (P = 0.134) (Table 1).
Table 2 shows the occurrence of helminths and
protozoan in the studied group. Of the total 96 PTB and
156 control subjects examined, 27 (28.1) and 34 (21.8)
were infected with intestinal helminths respectively,

however the difference was not statistically signiﬁcant
( χ2 = 1.298) (P = 0.255). Protozoan infection rate was
also higher among the PTB patients 12 (12.5%) when
compared with control patients 14 (9.0%) but the
difference is not statistically signiﬁcant ( χ2 = 0.798)
(P = 0.372).
The common intestinal helminthes detected
generally in this study are: Ascaris lumbricoides 39
(15.5%), Ancylostoma duodenale 9 (3.6%), Trichuris
trichiura 7 (2.8%) and Strongyloides stercoralis 6 (2.4%).
(Table 3).
Generally, infection rate due to Ascaris
lumbricoides was highest 39 (15.5%) followed by
Ancylostoma duodenale - 9 (3.6%), Trichuris trichiura
- 7 (2.8%) and Strongyloides stercoralis - 6 (2.4%). The
differences was statistically signiﬁcant (χ2 = 52.819)
(P<0.001) (Table 3).
Among the total PTB patients, Ascaris lumbricoides
- 18 (18.8%) was also statistically higher than other
helminthes (χ2 = 26.891) (P < 0.001). It is also statistically
higher than other helminthes among the subjects
with PTB only (χ2 = 26.254) (P < 0.001). However, the

Table 3: Distribution of intestinal helminthes among the studied groups
Helminthes
Ascaris lumbricoides
Ancylostoma duodenale
Trichuris trichiura
Strongyloides stercordis
Total

PTB only
n = 85 (%)

PTB-HIV
n = 11 (%)

Total PTB
n = 96 (%)

Control
n = 156 (%)

Total
n = 252 (%)

16 (18.8)
3 (3.5)
2 (2.4)
2 (2.4)
23 (27.1)

2 (18.2)
- (0)
1 (9.1)
1 (9.1)
4 (36.4)

18 (18.8)
3 (3.1)
3 (3.1)
3 (3.1)
27 (28.1)

21 (13.5)
6 (3.9)
4 (2.6)
3 (1.9)
34 (21.8)

39 (15.5)
9 (3.6)
7 (2.8)
6 (2.4)
61 (24.2)

PTB = pulmonary tuberculosis; PTB-HIV = pulmonary tuberculosis and Human immunodeﬁciency virus

132

Intestinal Helminthiasis among HIV-Related Pulmonary Tuberculosis Patients in Abeokuta, Nigeria

June 2010

Table 4: Infection intensity of the helminthes among the studied groups
Infection
Intensity

Light
Moderate
High
Total

PTB
Al
n (%)
11(68.7)
5 (31.3)
- (10)
16

Ad
n (%)
3(100)
- (0)
- (0)
3

PTB-HIV
Tt
n (%)
2(100)
- (0)
- (0)
2

Al
n (%)
2 (100)
- (0)
- (0)
2

Ad
n (%)
- (0)
- (0)
- (0)
-

Total PTB
Tt
n (%)
1 (100)
- (0)
- (0)
1

Al
n (%)
13 (72.2)
5 (27.8)
- (0)
18

Control

Ad
n (%)

Tt
n (%)

3 (100)
- (0)
- (0)
3

3 (100)
- (0)
- (0)
3

Al
n (%)

Ad
n (%)

Tt
n (%)

20 (95.2)
1 (4.8)
- (0)
21

5 (83.3)
1 (16.7)
- (0)
6

1 (25)
1 (75)
- (0)
4

PTB = pulmonary tuberculosis; PTB-HIV = pulmonary tuberculosis and Human immunodeﬁciency virus
Al = Ascaris lumbricoides; Ad = Ancylostoma duodenale; Tt = Trichuris trichiura.

difference in infection rate due to Ascaris lumbricoides
among those with PTB-HIV was not statistically
signiﬁcant ( χ2 = 2.200) (P = 0.532) (Table 3)
The intensity of the egg load varies between light to
moderate in each studied group. None of these groups
recorded a heavy intensity of egg load (Table 4).
DISCUSSION
The overall prevalence of intestinal parasitic
infection (31.3%) recorded in this study is in agreement
with Agi[27] and Okodua et al[28]. Agi[27] reported a
prevalence rate of 33.6% in Sagbana community of the
Niger-Delta, Nigeria, while Okodua et al[28] had earlier
reported a rate of 28.4% from Abeokuta, Nigeria.
The prevalence rate in this study is at variance to
that reported by Awogun and Oyerinde et al. In their
study, Awogun[29] reported a prevalence of 70.8% in
Ilorin, Nigeria; while Oyerinde et al[30] also reported a
prevalence rate of 89.5% in Lagos State, Nigeria. The
relatively low rate observed in our study could be due
to chemotherapy and public awareness on personal
hygiene.
The 54.6% prevalence rate of intestinal parasites
recorded in patients co-infected with pulmonary
tuberculosis (PTB) and HIV (PTB-HIV) as against
31.8% among those with PTB only and 29.5% among
control patients could be due to low immune status
of such patients. Immunocompromise patients have
been found to have a high infection rate of intestinal
parasites[25].
The relatively higher intestinal helminthic infection
rate recorded among the general PTB patients (28.1%),
those with PTB only (27.1) and PTB-HIV patients
(36.4%) as against control patients (21.8%) conﬁrm
the ﬁnding of Tristao-Sa et al.[29] who reported 57.8%
of intestinal nematode among patients with TB and
20.9% in control groups in Brazil, South America.
The common intestinal helminthes detected in this
study are: Ascaris lumbricoides 39 (15.5%), Ancylostoma
duodenale 9 (3.6%), Trichuris trichiura 7 (2.8%) and
Strongyloides stercoralis 6 (2.4%); while the intestinal
helminthes detected among the PTB patients are,

Ascaris lumbricoides 18 (18.8%), Ancylostoma duodenale
3 (3.1%), Trichuris trichiura 3 (3.1%) and Strongyloides
stercoralis 3 (3.1%). The presence of most of these
parasites including others had been reported from
non-PTB patients in various parts of Nigeria[27,32,33].
The relatively high prevalence of Ascaris lumbricoides
observed in our study may be related to the resistance
of the ova to conditions such as cold and disinfectant[34],
thereby increasing the opportunities for environmental
contamination. Ascaris lumbricoides also produce more
ova than other helminthes, which are passed out to the
environment by the host[35].
The intensity of infection was generally low in all
the studied groups. This may be due to chronic infection
that may lead to low egg output by the helminthes.
The relative higher frequency of intestinal helminthes
among patients with pulmonary tuberculosis (PTB)
observed in this study suggests that the immune
modulation induced by worms may facilitate the
progression of TB infected patients to disease state.
CONCLUSION
The effect of intestinal helminthes infection is
multidimensional. Apart from being associated with
poor-growth, impaired learning ability and reduced
physical activity, especially in children[7, 8], they also
impair the cellular immune responses needed to protect
against HIV and tuberculosis [36]. There is accumulating
evidence however, that prevention of helminthiasis
could be part of the solution to the pandemics of HIV/
AIDS and tuberculosis [37]. Therefore, there is a need for
proper treatment and effective preventive measures to
be put in place especially among the children who are
more susceptible. These preventive measures need to
incorporate poverty alleviation, effective sanitation,
supply of clean water, appropriate education and
deworming programmes. All patients with TB or HIV,
who have intestinal helminthes, should be treated
properly so as to improve their cell mediated immune
response.
More research on the effect of Th1 and Th2 activity
on patients infected with intestinal helminthes and

June 2010

KUWAIT MEDICAL JOURNAL

pulmonary tuberculosis in developing countries like
Nigeria is recommended.
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ABSTRACT
Objective: To determine the pneumococcal vaccine
immunization status of citizens 65 years and older.
Design: Prospective study
Setting: Akdeniz University, Faculty of Medicine, Antalya,
Turkey
Subjects: The study was performed by using a
representative sample of the population of Antalya city
center. One hundred and ﬁfty clusters of 20 persons each
were chosen from districts within Antalya city center.
Intervention: A total of 2383 people were interviewed.
Main Outcome Measures: People characteritics and
vaccination status
Results: We ascertained that only 10.7% of the people
involved in the study were aware of pneumococcal

vaccines and only 0.9% had been vaccinated. Of the
vaccinated people, 68.2% had shots on their physicians’
advice and 31.8% were vaccinated on their own initiative
or on the suggestion of their children. Out of the total
vaccinations, 45.4% were performed at hospitals.
The cost of vaccine was borne by the person in 45.4%
vaccinations.
Conclusions: The rate of pneumococcal vaccination was
low among people aged 65 and older in Antalya. This
result could be due to insufﬁcient information on this
issue and the cost of vaccine not being covered by social
security institutions. We recommend that physicians play
a more pro-active role in encouraging people aged 65years and above to have a pneumococcal vaccination.

KEY WORDS: elderly, immunization, pneumococcal polysaccharide vaccine

INTRODUCTION
Streptococcus pneumoniae (pneumococcus) is a
bacterial pathogen that causes disseminated invasive
diseases (e.g., bacteremia, meningitis, pneumonia) and
other lower and upper respiratory system infections
in children and adults worldwide. These diseases may
be fatal for patients with underlying diseases and /
or for older patients. Pneumococcal infections lead to
approximately 40,000 deaths every year in the USA;
more than any other disease that can be prevented
by vaccines. It is estimated that nearly half of these
deaths could be prevented by vaccination. Casedeath rates are at their highest for meningitis and
bacteremia, in patients with underlying diseases and
for older patients. Despite appropriate antimicrobial
treatment and intensive care, case-death rate due to
pneumococcal bacteremia is 15 to 20% among adults
and 30-40% among the elderly[1].
The polysaccharide vaccine contains 23 serotypes,
covering 85-90% of the serotypes that cause invasive

pneumococcal infections. Using the polysaccharide
vaccine recommended for adults, protective antibody
levels are achieved for over 80% of healthy individuals
in 2-3 weeks. Antibody responses may be lower in the
elderly and for patients with underlying diseases such
as cirrhosis, diabetes mellitus and chronic obstructive
pulmonary disease (COPD). However, the efﬁcacy
of pneumococcal vaccine against invasive diseases
and pneumonia has been proven in various clinical
studies, case-control and serotype prevalence studies.
Polysaccharide vaccine is well-tolerated by children
and adults. It has also been proven that vaccination of
the elderly against pneumococcal pneumonia is costeffective[1,2].
If we consider the ever-increasing number of
individuals reaching 65 years and above, then
vaccination is clearly one of the most important
protective health services in terms of maintainability of
a healthy and functional life. Although pneumococcal
vaccine takes place at adult vaccination schedules

Address correspondence to:
Ozge Turhan, MD, Department of Infectious Diseases and Clinical Microbiology, Akdeniz University Faculty of Medicine, Arapsuyu, 07070,
Antalya, Turkey. Tel: +90 242 2496716, Fax: +90 242 2274490, E-mail:ozgeturhan@akdeniz.edu.tr

136

Pneumococcal Vaccination Status in Adults Sixty-Five Years and Older

worldwide and is known as an efﬁcient, reliable and
cost-effective vaccine, it does not reach the desired
vaccination rates[1,3,4]. We aimed to determine the
immunization status of pneumococcal vaccine in
residents in the city center of Antalya for the ages
of 65 and above (the vaccine being recommended
for all people within this age group, if there are no
contraindications).
SUBJECTS AND METHODS
According to the records of the Antalya Health
Department, quantiﬁed by population count at
Health Centers in 2005, 704,000 people live within
the 132 districts. Districts and their populations were
divided into 150 sets where 704,000 / 150 = 4693
people per single set.
The research population was comprised of a total
of 42,466 people over the age of 65 years who lived in
the 132 neighborhoods and were registered at one of
the neighborhood primary health care clinics within
the city limits of Antalya Municipality. Formula
consisting (n = (N . t2 . p .q) / (D2 (N-1) + t2 .p . q)
was used while calculating the size of the samples,
t-value was 98% ( 2.33) and frequency of vaccination
(P) was decided as 10%. According to this formula, it
was calculated that a sample size of 1221 individuals
would be adequate. In order to decrease the possibility
of originating from cluster sampling method, it was
decided to reach for more samples, and in the end a
total of 3000 individuals participated in the survey in
150 clusters, each consisting of 20 people. These 20
individuals from each cluster were administered the
survey questionnaire. However, only 2383 individuals
could complete the interview and questionnaire. The
participation rate was 79.4%. Since there was no
possibility of returning to the same area, those who
did not agree to be interviewed and those who were
not at home were not included.
Questionnaires were ﬁlled-out with the assistance
of eighty 4th year students of Akdeniz University
Health Academy Nursing Program who visited
houses and interviewed people face-to-face. The
students had Public Health Training and before
undertaking the survey, were trained in administering
questionnaires. The questions were about relevant
personal data and whether or not the individuals had
received pneumococcal vaccine. All questionnaires
were completed between March 1 and 31, 2006.
Students going to each deﬁned district took the
reeve’s house as the starting point and direction
was decided by a draw. When they completed their
quota for one district, they moved on to the next.
Questionnaires could not be applied to people who
refused the interview or those not at home, as there
was no possibility of visiting the house for a second
time. On completion of the questionnaire, individuals

June 2010

were informed of the necessity of pneumococcal
vaccination for people over 65 years of age. The
data were evaluated with SPSS 12.0 software on
computer.
RESULTS
Out of 3000 planned visits to individuals to
complete questionnaires, 2383 individuals were
interviewed (79.4%). Distribution of study group
according to age and gender represents distribution
of Antalya population according to age and gender
(p > 0.05). Mean age of study group was 70.2 ± 5.1
years. Distribution of study group according to
characteristics is shown in Table 1.
Out of all participants, 50.6% were male, 82.7%
had an education level of primary school or less and
10.7% had no social security. There was no statistically
Table 1: Distribution of study group according to some characteristics
(N = 2383)
Characteristics
Distribution of Age Groups
65 - 69
70 - 74
75 - 79
80 +
Gender
Female
Male
Education Level
Primary school and less
Secondary education
Higher education
Social Security
Government Retirement Fund
Occupational Pension Fund
Employee Pension Fund
Green Card*
None

Number
of people
979
702
419
283
1205
1178
1969
313
101
532
512
877
208
254

%
41.1
29.4
17.6
11.9
50.6
49.4
82.7
13.1
4.2
22.3
215
36.8
8.7
10.7

*Green card: If an individual applies to government units and
proves that he / she is in poor wealth and has no job, he / she is
given a Green card and all his / her health care expenses are paid
by the government.

signiﬁcant relationship between age distribution,
gender and social security and the immunization
status of the study group. Vaccination rate signiﬁcantly
increased as education level increased (χ2:14.942, p <
0.001).
Out of all participants, 10.7% knew about
vaccination against pneumococci but only 0.9%
of the study group had acquired the vaccination.
Percentage of vaccination performed at health
institutions was 90.8%. Vaccinations performed due to
recommendation of physicians were 68.2% and 45.4%
of the individuals paid for the vaccine themselves.
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DISCUSSION
Infections caused by Streptococcus pneumoniae are an
important reason of morbidity and mortality especially
for the elderly with chronic diseases. The 23-valent
polysaccharide pneumococcal vaccine is available in
order to protect people from these infections since 1983
and it is recommended for people at risk groups and
for the elderly[1,5]. Efﬁcacy of polysaccharide vaccine is
proven for protection from pneumococcal pneumonia
with or without bacteremia, to decrease rates of all
pneumonia cases and to decrease deaths caused by
pneumonia in the elderly[1,5,6]. It has also been shown
that the vaccine is cost-effective[1,2,5].
Application rates of the effective and reliable
pneumococcal vaccine have not yet reached the
desired levels in Turkey or worldwide. In 1985, the
vaccine was recommended for an estimated 31 million
people aged 65 and over. However, it was detected
in 1993 that only 28% of the targeted recipients had
received pneumococcal vaccination[1]. In SpainCatalonia, a program was prepared for vaccination
of individuals aged 65 and over with pneumococcal
vaccine. Before this program, the prescription rate of
pneuomococcal vaccine at hospitals and outpatient
clinics for the elderly was 5.8% for the risk group[5].
Vila-Córcoles et al[5] reported that after the instigation
of this program, vaccination rates raised to 38.6%
in 2000, 44.4% in 2001, 50.9% in 2002 and 53.1% by
the end of 2003. In other studies, pneumococcal
vaccination rates were reported as 35 - 55%[7-9]. There
is not sufﬁcient data for Turkey, especially about
the elderly, but in a study by Zeybek et al[4] of 112
individuals aged 65 and over, it was observed that
none had a shot of pneumococcal vaccine although
they had information about the application of the
vaccine. The percentage of individuals interviewed in
our study who were aware of pneumococcal vaccine
was 10.7%. However, only 0.9% of individuals within
this age group had been vaccinated. The Center for
Disease Control and Prevention (CDC) is aiming
for 90% coverage of people aged 65 and over with
pneumococcal vaccination in 2010[10]. The very low
vaccination rates are dependant on many factors;
insufﬁcient comprehension of diseases which are
preventable with vaccination, suspicion regarding
the reliability and efﬁcacy of adult vaccines, concerns
about side effects, a lack of awareness regarding
the seriousness of pneumococcal diseases and the
beneﬁts of vaccination, insufﬁcient groundwork for
vaccine distribution and the lack of cost coverage
for vaccine expenses by ofﬁcial health institutions.
Adult vaccination, especially for the elderly, is often
neglected[1,4,7].
Adult vaccination has come into prominence in
Turkey over recent years. The 2005 budget application
instruction, which was operative at the time of our
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study, stated that: “children over the age of two and
adults with chronic pulmonary and cardiovascular
system diseases including asthma; adults and children
with any chronic metabolic disease including diabetes
mellitus, renal dysfunction, hemoglobinopathy
or immunosuppression; children and adolescents
between the ages of 6 months - 18 years who have
been receiving aspirin for a long period may have their
vaccination expenses covered by their institutions
every ﬁve years, if the vaccines are prescribed by
physicians and supported by board reports”. We
believe that lack of coverage of vaccine expenses for
adults aged 65 and over – with or without risk factors is an important factor in low vaccination rates. With the
change in budget application instruction in 2008, new
risk factors were added to coverage conditions and
the statement, “Vaccine expenses are covered every
ﬁve years for individuals 65 years and older with no
need for reports” was added. Impact of this important
change for adult vaccination, on pneumococcal
vaccination should be evaluated with new studies.
Another important factor for increasing vaccination
rates is community awareness. In a study by
Santibanez et al[7] in which the researchers interviewed
1007 people by telephone, people reported that they
were unaware of the necessity for pneumococcal
vaccine and these results were similar to those of the
study by Zeybek et al. In this study, it was detected
that individuals completely relied on their physicians
for health advice and were not vaccinated because
it was not recommended by their physicians. We
also found that 68.2% of the studied cases who had
received vaccination had done so on their physician’s
recommendation. We conclude that physicians have
a frontline responsibility for increasing vaccination
rates. Physicians performing adult health care should
establish the vaccination status of ill and healthy
individuals who consult them for any reason and
encourage them to complete the missing vaccines. We
believe that by giving information about the necessity
of pneumococcal vaccine for people aged 65 and over,
after individuals completed our study questionnaire,
we contributed to that aim.
CONCLUSION
In conclusion, invasive pneumococcal infections
and pneumococcal pneumonia are major causes of
morbidity and mortality for people aged 65 and older.
Although it is well-known that polysaccharide vaccine
is effective in prevention of infections, desired levels of
vaccination have not been achieved worldwide and in
Turkey. For these reasons, vaccine application services
for adults should be enhanced and appropriate and
sufﬁcient education of communities about vaccination
should be provided. Administrators and physicians
have considerable responsibility for achieving this.
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The change to budget application instruction in Turkey
is encouraging. As well as pneumococcal vaccination,
inﬂuenza and diphtheria-tetanus vaccinations should
be considered. Countrywide data of vaccination rates
should be investigated. Our study is important as it
presents data for our region and establishes a precedent
for further studies.
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ABSTRACT
Objectives: Childhood diabetes puts an enormous burden on
both the child and his family and may put them at increased
risk for psychological problems. The purpose of the study
was to assess the psychological reactions to type 1 diabetes in
children and the effect of glycemic control on them.
Design: A specially designed questionnaire was used to
collect demographic data. The children behavioral check list
and the Arabic childhood depression inventory were used to
assess depression, anxiety and other behavioral disorders.
Setting: Social workers and research assistants interviewed
the patients in the outpatients of the 5 hospitals. Controls
were interviewed at school.
Subjects: A total of 215 diabetic and 221 age and sex matched
healthy subjects were enrolled in the study.
Main Outcome Measure: Measure depression, and other

behavioral disorders in diabetic patients.
Results: Mild depression was reported in 63% of the
diabetic subjects, 3-fold higher than in the control group (p
< 0.05). Medium and high anxiety scores were signiﬁcantly
more frequent in diabetic children (p <0.001, and p < 0.01
respectively) Attention, concentration problems, hyperactivity
and aggressive behavior were signiﬁcantly more frequent in
the diabetic children compared to matched controls. There
was a signiﬁcant association between poor glycemic control
and depression; p < 0.001. hyperactivity (p = 0.001), poor
attention (p = 0.007), and aggression (p = 0.03).
Conclusion: Children with diabetes are at increased risk of
depression and behavioral problems. Regular psychological
assessment along with medical treatment must be addressed
to optimize control.

KEY WORDS: ACDI, anxiety, CBCL, childhood diabetes, depression.

INTRODUCTION
The incidence of type 1 diabetes in children,
0-14 years of age is increasing[1, 2]. A diabetic child is
expected to deal with complicated daily routines of
blood glucose monitoring, insulin injections, dietary
regulations and exercise. Moreover, children and
adolescents with diabetes are encouraged to lead a
normal life as much possible, while at the same time,
maintaining the demanding routines required as part
of their disease management. These stresses have been
regarded as risks for the development of different
psychological problems[3].
Psychiatric disorders and social problems are
reported to be common in children and adolescents
with chronic medical disorders, including diabetes[4,5].
Although regular medical follow-up visits are usually
scheduled, psychological intervention is not routinely
directed at any speciﬁc time after diagnosis when

children are at risk for the development of psychological
problems
The results of studies addressing whether the rate
of psychiatric disorders is increased in diabetic children
compared to healthy controls have been equivocal[6-9].
Kovacs et al[5,6] reported an increased rate of psychiatric
disorders only immediately after the onset of diabetes,
but not after 7 - 9 months. Lavigne et al[7] described
an increased rate of psychiatric disorders only in
boys. Other studies[10-13] reported a 2 - 3 fold increase
in depression, adjustment problems and withdrawal
symptoms in diabetic children compared to their peers
without diabetes.
Little is known about the rates of anxiety and
depression in children with diabetes in Kuwait.
Moussa et al[14], using the Hopkin’s symptoms checklist to assess psychological stress, reported higher
levels of stress and worse psychological adjustment
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compared to controls. A positive correlation between
glycemic control and poor psychological adjustment
was found in their study. Other studies addressing
possible association between childhood diabetes and
psychiatric disorders have yielded divergent results,
ranging from highly signiﬁcant linkage to no detectable
association[15-19].
The aims of our study were: (1) to assess the
psychological reactions to type 1 diabetes in children
(8 - 18 years), including anxiety, depression, attentionhyperactivity disorder and aggressive behavior using
different measurement scales, and (2) to evaluate the
hypotheses that children with poor glycemic control
have more psychological symptoms than those with
good control.
SUBJECTS AND METHODS
In the State of Kuwait, children and adolescents,
aged 0-18 years, with type 1 diabetes are primarily
followed–up in diabetic out-patient clinics at ﬁve
government hospitals.
Subjects included in the sample comprised
215 children and adolescents (110 males and 105
females) aged 8-18 years with type 1 diabetes for at
least 12 months, and who were attending a hospital
diabetic clinic. With the exception of one subject,
all approached agreed to participate. The control
group comprised 221 healthy children (116 male
and 105 female). Each diabetic child was matched
with a child without diabetes from the same class
to ensure same age range, sex and social class
proﬁle. A total of 256 families were approached;
239 (93.3%) responded’ and 221 (92.5%) agreed to
participate. The aim and the procedure of the study
were explained to the patients and/or their parents,
and consents to participate were obtained before
inclusion in the study. Written informed consent
was obtained from the parents of each participating
children. Study design and methodology was
approved by the Research Ethics Committee in the
Ministry of Health, Kuwait.
The Questionnaire:
A questionnaire was designed to collect
demographic data including gender, nationality,
age at time of study, place of residence, family
dynamics (living with one, both or neither parents)
and psychosocial aspects. This instrument was
pre-tested on a sample of 50 children by two
interviewers, and only children eight years of age
and above were able to answer the questionnaire
without the help of the caregivers. To eliminate the
effect of parents’ response on the child, the analysis
was limited to those children eight years old and
above. Social workers and research assistants trained
to administer such questionnaires went to the
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outpatient clinics where children were interviewed
either while waiting to see their physicians or after
their medical assessment.
Socio-demographic measures:
Family socioeconomic status (SES) was measured
at the beginning of the study using a SES score
adapted for the Kuwaiti population[14]. This is based
on the education level of the parents (0 = illiterate,
1 = primary/intermediate, 2 = secondary, and 3 =
university and above), occupations of the parents
(0 = unemployed, 1 = laborer, 2 = semiskilled, 3 =
semiprofessional, 4 = skilled, and 5 = professional), and
family income (1 means < 1000 Kuwaiti Dinars (KD),
2 means 1000 - 1500 KD, 3 means > 1500 KD, where
KD 1 equals approximately US$ 3.3). SES score (ranges
from 1 - 19) categorized families as low (scoring 1 - 7),
medium (8 - 14) or high (15 - 19).
Diabetes-related data:
Disease-related data including age at diagnosis,
duration of the disease and compliance with insulin
injections were documented by the treating doctors.
Date on frequency of home blood glucose monitoring,
insulin injections, and following a meal plan (always,
most of the time, infrequently) were obtained through
log books, meter downloads and parents reports. Mean
HbA1c value (at least 3 measurements) were used as a
measure of metabolic control (less than 7% = excellent,
7 - 8.5 % = good, more than 8.5% = poor; in accord with
ISPAD 2007-2008 guidelines).
School performance:
Assessment was based on the children’s last report
card. The scoring system in all government schools in
Kuwait is standardized by the Ministry of Education.
It is divided into excellent, very good, good, average
and failed.
Psychiatric evaluation and diagnosis:
Children were subjected to psychiatric assessment
using two separate scales.
1. Arabic Children’s Depression Inventory
(ACDI): This scores on ﬁve subscales: negative mood,
interpersonal problems, ineffectiveness, anhedonia
and negative self-esteem[20]. The literature on the CDI
suggests that it discriminates successfully between
clinical and nonclinical samples of children[20-21]. ACDI
can be used across all age groups, has no cultural
bias, and provides a depression score normalized to
age and sex. Reliability and validity have been tested
and conﬁrmed in an Arabic cultural setting by Dr.
Abdel-Khalek[20] who named it ACDI. The inventory
contains 27 brief items; each item is scored on a 3-point
intensity scale: rarely, sometimes and often; keyed as
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zero (absence of symptoms), 1 (mild symptoms), or
2 (deﬁnite symptoms) - with higher scores indicating
increasing severity and yielding a total scale score that
can range from zero through to 54. A cut-off value of 15
is established for distinguishing depressed from nondepressed children. This cut-off value has a sensitivity
of 80% and a speciﬁty of 84%. Scores 15 - 29 describes
mild depression, 30 - 43 moderate and more than 43
describes severe depression. The inventory has now
been translated into Arabic and evaluated in pilot
studies[20]. Validation was carried out on 17,000 subjects
from eight countries (Kuwait, Egypt, Saudi Arabia,
Qatar, Bahrain, Syria and USA). The reliability coefﬁcient was 0.88-0.92. Review of the results provided
strong evidence for the utility of the ACDI in assessing
depression in these eight countries[20]. The scale was
re-validated on 2,299 Kuwaiti children in 1999-2000[21].
The overall alpha value (reliability coefﬁcient) for the
ACDI was 0.85, conﬁrming the validity of the inventory
for use in Kuwait to assess childhood depression.
2. The Child Behavioral Check-list (CBCL): This
is a scale containing behavioral expressions that can
be applied on boys and girls aged 2 - 18 yrs[22]. The
checklist can be self-administered or administered
by an interviewer. It comprises 118 items related to
behavior problems, each of which is scored on a 3point scale (0 = not true; 1 = sometimes/sometimes
true; 2 = very true/often true) and are based on the
child’s behavior in the previous two months. Scoring
will yield a total score, as well as a syndrome score such
as anxiety, attention problem and others. Raw scores
can be converted to age-standardized scores (T scores
having a mean = 50 and SD = 10) that can be compared
with scale scores obtained from normative samples of
children within the same broad age range. A minimum
T score of 50 is assigned to scores that fall at midpoint
percentiles of 50 on the competence scale. T scores less
than 67 are considered in the normal range, T scores
ranging from 67 - 70 are considered to be borderline
clinical, and T scores above 70 are in the clinical range.
The scale measures anxiety, psychosomatic complaints,
social problems, thought problems, attention disorders
and delinquent behavior. Individual item intraclass
correlations (ICC) of greater than 0.90 were obtained
from mothers completing the CBCL at an interval of
one week. The CBCL was translated into Arabic and
was tested on Kuwaiti population in 2000[23]. Several
studies[24,25,26] have supported the validity of the
instrument, and recommend its use as a viable tool
for assessing children’s behavior in clinical or research
environments.
Statistical analysis:
The Statistical Package for the Social Science
Version 11 (SPSS Inc. Chicago, Il, USA) was used for
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Table 1: Socio-demographic features of the patients at entry into
study
Feature
Sex

Male
Female
Age Distribution (years)
7-9
10-12
> 12
Social Class
Low
Medium
High
Family Situation
Living with 2 parents
Living with mother
Living with father

Children with
diabetes n (%)

Control
n (%)

p -value*

110 (51.2)
105 (48.8)

116 (52.5)
105 (47.5)

0.9

59 (27.4)
68 (31.6)
88 (40)

62 (28)
66 (29.9)
93 (42.1)

1.00

48 (22.3)
105 (48.8)
62 (28.9)

52 (23.5)
109 (49.3)
60 (27.2)

0.96

194 (90.2)
10 (4.7)
11 (5.1)

200 (90.5)
14 (6.3)
7 (3.2)

0.88

data analysis. Two-sided p-value of 0.05 or less was
used as the cut-off level of statistical signiﬁcance.
Statistics used included means, frequencies, Pearson
product−moment correlation, Student’s t-test,
analysis of variance (ANOVA), χ2 and multiple
linear regressions. The t-test and ANOVA were used
to determine whether means were signiﬁcant. The
Spearman’s rank correlation coefﬁcient was used to
assess the extent of association between psychological
adjustment indices and other quantitative variables.
RESULTS
Socio-demographic features at study entrance:
Children with diabetes and their non-diabetic
controls were comparable at the outset of the study
in age, gender, social class and family situation (Table
1). In the diabetic group, mean duration of diabetes
was 5.1 yrs (3.5 - 12.5 yr). Based on the data from
their log book, 145 (67.4%) patients were taking their
insulin regularly, while 70 (32.6%) were omitting at
least one injection per week. One hundred-forty
eight patients (68.8%) performed regular home blood
glucose measurement (at least 2/day), while 67 (31.2%)
performed no testing. Regarding dietary routines,
only 71 (33%) patients reported following a diet plan
recommended by their dietitian. Mean HbA1c, over
the last 6 -12 months was 8.5% (6.4 - 9.2).
Psychological adjustments:
There was more than 3-fold increase in the frequency
of mild depression in the diabetics compared to the
control group (63% vs 21%, p<0.05; Fig. 1). Similar
observation was made in the moderate depression
category.
Similarly, anxiety scores were signiﬁcantly higher
in diabetic children than controls (p <0.001, Fig. 2).
High scores on the attention and concentration
problem scales were found in 123 (57.2%) patients
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Categories of depression

Total ACDI scores

r = 0.87
p < 0.001

Mean HbA1c values

CBCL score for aggression
(Mean +/- SD)

Fig 3: A scatter plot of ACDI total score against the mean HbA1c.
Linear regression analysis revealed a signiﬁcant correlation, r = 0.87,
p <0.001.

Glycemic control groups
Fig 5: Mean CBCL scores for aggressive behavior: Diabetics with poor
glycemic control had signiﬁcantly higher scores than non-diabetics,
p < 0.005. Aggressive behavior of any degree was signiﬁcantly
higher in boys compared to girls (p < 0.001).

in the diabetic group, compared to 24 (10.8%) in the
control, p < 0.001. Similar results were found in the
medium category (34% vs. 15%, p < 0.05). Male gender
was associated with signiﬁcantly higher scores in
attention and concentration problem of any degree (p
< 0.01 for all).

Fig 2: Anxiety CBCL Scores. T scores less than 67 are considered
normal, 67-70 are borderline and scores above 70 (high) are in the
range of clinical anxiety. p < 0.05

CBCL score for hyperactivity
(Mean +/- SD)

Fig 1: Categories of depression by ACDI score in diabetics and
controls. Less than 15 is considered normal, 15-29 is mild depression,
30-43 is moderate and more than 43 is severe depression.

Glycemic control groups
Fig 4: Mean CBCL scores for hyperactivity in different glycemic
control groups. Mean+/- SD score were signiﬁcantly higher in the
poor glycemic control group compared with those with excellent
and good control, p < 0.001.

Higher mean scores for hyperactivity were found
in the diabetic group compared to the controls (Fig
3). In both groups, scores were signiﬁcantly higher in
boys compared to girls (p < 0.001).
Aggressive behavior of any degree (frequent and
occasional) was reported more frequently in diabetic
patients compared to controls (p < 0.005 and p <
0.001 respectively). It was signiﬁcantly higher in boys
compared to girls (p < 0.001).
Neither school phobia nor refusal was reported as
a ‘frequent’ behavior in the diabetic group.
Glycemic control and psychological disturbance:
We tested three different hypotheses addressing
possible links between psychological status and
glycemic control. To study the effect of glycemic
control on psychological adjustment, patients with
diabetes for at least two years (179) were included in
the analysis.
There was a signiﬁcant association between poor
metabolic control and depression in children with
type 1 diabetes. Comparing different subgroups of
glycemic control, depression of any severity was
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found signiﬁcantly more frequent in the poor glycemic
control group (p < 0.001). Further analysis of the data
showed signiﬁcant positive correlation between mean
HbA1c level and total ACDI depression scores (Fig. 3,
r = 0.87, p < 0.001).
Both, borderline and clinical anxiety, were also
signiﬁcantly more frequent in the group with poor
glycemic control, p < 0.001 and p < 0.01 respectively.
Furthermore, children with poor metabolic control
had signiﬁcantly higher scores in hyperactivity, lower
scores in attention and higher scores for aggressive
behavior. When subgroups were compared according
to degree of glycemic controls, there was a highly
signiﬁcant difference in the scores for hyperactivity
(p = 0.001, Fig 4). Attention and concentration scores
showed that children with poor control (HbA1c > 8.5%)
had the lowest attention among the three groups, p =
0.007.
Moreover, when the three groups were compared
in their performance in aggressive behavior measures
by CBCL, results showed higher scores for aggressive
behavior in the group with poor glycemic control
compared to those with good or excellent control (p
= 0.03. Fig 5).
DISCUSSION
Our study is the ﬁrst to use the ACDI and CBCL to
assess depression and behavior disorders in diabetic
children in Kuwait. However, accurate data are not
available regarding the prevalence of depression in
children and adolescents in the general population.
Few population-based studies have addressed
depression in children and adolescents with diabetes.
However, it has been suggested that the prevalence
of depression in this population ranges between
2 to 3 fold above that of peers without diabetes[24].
In the present study, the prevalence of both mild
and moderate depression was three times higher in
the diabetic group than in healthy control subjects
matched for age, sex and socioeconomic status. This
excess is consistent with the results of the Moussa et al.
study[14], which used the Hopkins System Checklist-25
(HSCL-25) in a comparable population group: higher
mean scores were reported for depression, anxiety and
total distress than controls.
In adolescents, the challenge of diabetes and its
management responsibilities is combined with the
development tasks of adapting to puberty, changing
body image, peer pressure and increasing autonomy
from parents. Although, Lawrence et al[15] found no
increased risk of depressed mood in diabetic subjects
compared with controls. Blanz et al[16] reported
psychiatric disorders in 33.3% of adolescent diabetics
(aged 17 - 19 yr) compared to only 9.7% in controls.
Although, depression and other disorders are generally
more common in older children and adolescents,
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type 1 diabetes has been reported to be a risk factor
for psychiatric disorder at all ages from childhood to
adulthood[12,25,]. This effect was not found in our study.
Hood et al[26] found that self-reports from nearly one in
seven adolescents with diabetes met the clinical cutoff
for depression, close to the highest estimate for the
prevalence of depression in this population[27-29].
Our study failed to show a signiﬁcant effect of
gender on depression in the diabetic children. In
another study[15] performed on a similar population,
but using different scales, depression was more
common in females with diabetes than diabetic males.
This ﬁnding is consistent with other studies[25-26]. On
the other hand, some other studies[5,13] have reported
that mean scores for depression were higher in boys
(p = 0.001) . Our study also showed no correlation
between depression and their duration of diabetes or
age at onset of the disease. Kovacs et al[5] reported an
increase in the rate immediately after diagnosis, but
the increase was no longer signiﬁcant 9-12 months
later.
We found that depression failed to correlate with
metabolic control measured by HbA1c. Moussa et
al[14] reported that children with poor glycemic control
(HbA1c > 10%) had signiﬁcantly more depression
and anxiety. Blanz and others[5,9,10,14] compared three
subgroups with good, moderate, or poor control.
There was no signiﬁcant difference in the prevalence
of depression between the three groups. Hood et al[26]
found that subjects who monitored glucose less often
had higher rates of depression, a possible indicator
of suboptimal metabolic control. Earlier studies[30,31,32]
pointed to an association between psychiatric
problems (including depression and anxiety) and good
metabolic control. The authors suggested that routine
monitoring of blood glucose and insulin injections is
likely to be demanding and careful control of glycemia
may itself be stressful. This stress could increase the
risk of psychological sequale including depression in
the group with good control.
In the present study, attention and concentration
problems, hyperactivity and aggressive behaviors were
all signiﬁcantly more frequent in the diabetic children.
Increased prevalence of these conditions correlated
signiﬁcantly with glycemic control. Moussa et al[14],
found higher levels of anxiety and total distress in the
diabetic population compared to the control, and these
correlated positively with metabolic control. Blanz et
al[16] reported that diabetic adolescents suffer from
signiﬁcantly more introversive symptoms than their
healthy counterparts, especially in somatic symptoms,
sleeping disturbances and compulsive behavior. In
adolescents, 10 yr after ﬁrst diagnosis, conduct and
generalized anxiety disorders were reported in 47%
in the study of Kovacs et al[5]. Another study[22] using
the CBCL in children with diabetes found that both
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internalized and externalized behavior problems were
increased: boys with diabetes became more aggressive
than boys without diabetes. Northam et al[32] reported
that adolescents with type 1 diabetes are at high risk for
psychiatric disorder. Though the association between
diabetes, metabolic control, and psychiatric disorders
suggest that diabetes predisposes to such disorders, it
is also clear that poor attention and concentration, for
example, are likely to impact negatively on metabolic
control.
Studies addressing possible association between
childhood diabetes and psychiatric disorders have
yielded divergent results, ranging from highly
signiﬁcant linkage to no detectable association. This
variation has been ascribed to several factors[30-32].
First, some reports have employed study instruments
of unknown reliability and validity. Second, different
types and combinations of instruments (interviews,
questionnaires) were used in various studies. Third,
studies had addressed different age groups. Fourth,
some studies included no control group.
One potential limitation of our present study is
that all the data for diabetic children were obtained
by self-reporting at interview in a clinical setting,
while non-diabetic controls were interviewed in a
school environment. Different interview contexts may
underlie some of the differences observed.
However, our study has a number of strong points.
The study employed scales that have been fully
validated for use in Kuwaiti children. Diabetic and
control children were included from across all the
health areas in Kuwait and from all socioeconomic
strata .The large number of children enrolled has
permitted reliable assessment of statistical signiﬁcance.
Moreover, this work addresses an understudied
population: psychological studies are most commonly
performed in older children and adults, whereas our
study population comprised children aged 8 - 18
years.

therefore, be addressed together, in order to optimize
overall outcome.
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ABSTRACT
We report a rare case of pyloric stenosis as a presenting
symptom of Crohn’s disease. Clinical improvement and long
term relief of pyloric obstruction were obtained following
a one year course of inﬂiximab (Remicade®). In contrast

to most of the cases described previously in the literature,
surgical treatment was not required and inﬂiximab was used
as a monotherapy.

KEY WORDS: endoscopy, gastroscopy, inﬂammatory disease, pyloric obstruction

INTRODUCTION
Gastroduodenal involvement in Crohn’s disease
(CD) is relatively rare (0.5 to 13%)[1]. It can occasionally
cause obstruction, for which medical therapy may be
ineffective and surgery or balloon dilatation may be
required. The clinical presentation is often confused
with that of peptic ulcer disease. The current Crohn’s
disease treatment algorithm involves a “step-up”
approach in which conventional medications such as
corticosteroids are given ﬁrst, and anti-tumor necrosis
factor-a (TNF-a) agents are reserved for refractory
cases. Early use of biologic therapy in Crohn’s disease
has been associated with increased rates of response
and remission[2-4]. Recent studies have shown that
“top-down” therapy using anti-TNF-a agents in
newly diagnosed patients improves long-term rates
of mucosal healing, a therapeutic endpoint that
correlates with reduced hospitalization and surgery,
thereby reducing overall costs and enhancing patients’
quality of life[5]. Our case demonstrates the occurrence
of pyloric stenosis in a young man as a presenting
symptom of CD and the efﬁcacy of anti-TNF-a
monotherapy (inﬂiximab) in improving symptoms.
CASE HISTORY
A 19-year-old boy was admitted to the hospital
complaining of a two-month history of recurrent,
post-parandial vomiting, epigastric discomfort with
dyspepsia, mild constipation, right lower quadrant
abdominal pain, and weight loss of about 8 kg over six

months. There was no history of diarrhea or bloody
stool, nor a history of peptic ulcer disease. At the
beginning of his symptoms, the patient had undergone
a gastroscopy that showed pyloric stenosis. He was
treated with a Proton Pump Inhibitor (PPI) but with
no response. There was no family history of cancer or
inﬂammatory bowel disease. Physical examination
revealed a thin male (weight = 51 kg, height = 169 cm,
BMI = 17.8). He had a body temperature of 36.7 °C,
respiratory rate of 14 / minute, and a regular pulse
at a rate of 75 / minute. His blood pressure was 122 /
60 mmHg. Lungs were clear at auscultation and heart
sounds were normal. No murmurs or any friction rub
was detected. Abdominal examination revealed a soft
abdomen with no tenderness and no organomegaly.
Bowel sounds were present. Neurological examination
was normal.
Laboratory results, upon admission, revealed mild
anemia with a hemoglobin of 10.5 g/dl (13.0 - 17.0)
with an MCV of 75ﬂ (80 - 96), hematocrit at 31% (40
- 50), leukocyte count of 11 x 109/l (4.0 - 10.0 x 109), and
platelets at 400 x 109/l (150 - 400 x 109). Sodium and
potassium were both normal. Glucose, electrolytes,
kidney and liver function tests were all within the
normal range: iron 8 mcg/dl (5 - 33), transferrin 2 g/l
(2.0 - 4.0), Vit B12 641 pg/ml (130 - 878), and albumin
3.8 g/dl (3.5 - 4.8), erythrocyte sedimentation rate of
80 mm in two hours, and C-reactive protein 60 mg/dl
(0 - 5). Serology for hepatitis B, C, and HIV were all
negative. Antinuclear antibody (ANA) was negative.
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Fig. 1: CT scan of the abdomen showing dilated stomach
and obstruction at pyloric level

Fig. 2: Dilated stomach with pyloric stenosis and edematous mucosa with
superﬁcial erosions

Fig. 3: Intermediate power view of histological section
from the pylorus showing a typical granuloma and
mononuclear cells

Fig. 4: Cobble stone appearance of the ﬁrst part of duodenum (6 weeks after
treatment)

C-ANCA (antineutrophil cytoplasmic antibody) and
p-ANCA were within normal limits. Tumor markers
and TSH were all normal. Chest X-ray showed normal
ﬁndings. Abdominal CT scan revealed a dilatation
of the stomach and suspected obstruction at pyloric
level. No masses or lymph nodes were observed, but
a marked thickening of the ileal loops in the region of
the right iliac fossa was observed (Fig. 1). A barium
swallow and follow through showed a dilated stomach
with markedly reduced emptying.
A repeat gastroscopy revealed a dilated stomach
with pyloric stenosis and multiple superﬁcial erosions
and aphthous ulcers. The tight stenosis precluded
the passage of the gastroscope. Fig. 2 shows that the
mucosa was edematous with cobble stoning. A biopsy
was performed, and Helicobacter pylori was negative.
Colonoscopy revealed hyperemia, ulceration, edema,

and cobble stoning of the terminal ileum and patchy
colitis with superﬁcial scattered erosions. The diagnosis
of CD was conﬁrmed by histopathologic examination of
the ileocolonic and pyloric biopsies (Fig. 3). The option
of balloon dilatation was entertained, but was refused
by the patient after discussing the risks and beneﬁts of
the procedure. The patient was treated initially with
three doses of inﬂiximab 5 mg/kg at weeks zero, two,
and six, then every eight weeks for 48 weeks. The
patient started showing signs of improvement two
weeks after the initial dose, and it took him about six
weeks to be completely asymptomatic.
A controlled gastroscopy done at six weeks to
check for mucosal healing demonstrated resolution
of the stenotic lesion and easy gastroscopic passage
(Fig. 4). The patient continued to be free of symptoms,
but unfortunately was lost to follow up after his last
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Fig. 5: Resolution of pyloric obstruction and healing of mucosa (18
months after treatment)

Fig. 6: Normal mucosa of the ﬁrst part of the duodenum (18 months
after treatment)

inﬂiximab dose. An endoscopy was repeated (Fig. 5
and 6) six months later, because the patient had nonspeciﬁc dyspeptic symptoms. However, it failed to
show any abnormalities.

surgery. For these reasons we recommend endoscopy
and biopsy in all suspected patients.

DISCUSSION
CD is an inﬂammatory disease of unknown
etiology that can affect any portion of the intestinal
tract from the mouth to the anus. Approximately
80% of patients have small bowel involvement,
usually in the distal ileum, with one-third of patients
having exclusively ileitis. The possible causes
of pyloric stenosis such as healing of a previous
gastric or duodenal ulcer, bezoars, carcinoma,
and extrinsic postoperative adhesion[6-8] were all
excluded in our patient. Furthermore, our patient
did not have the classical symptoms encountered in
CD, but showed endoscopic and histopathological
ﬁndings compatible with CD. Few cases have been
described in the literature with this association and
the majority was treated surgically. In comparison,
our patient was treated effectively with inﬂiximab
monotherapy and was symptom free for 18
months.

1.

CONCLUSION
Clinicians should be aware of the possibility
that in young adults such symptoms as epigastric
pain, vomiting, and weight loss may occur as initial
manifestation of CD. Rapid diagnosis and initiation
of inﬂiximab monotherapy, as done in our patient, can
lead to fast recovery and prevention of unnecessary

6.
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ABSTRACT
Pica is a common eating disorder in children and pregnant
women involving repeated or chronic ingestion of nonnutritive substances. We report a case of a three-yearold boy who was admitted in a local hospital for chronic

constipation. The child was a known case of constipation
and was on laxatives. Our initial suspicion was of chronic
constipation but on further investigation, the X-ray abdomen
showed tiny rod shaped shiny substances.

KEY WORDS: bowel obstruction, laxatives, non-nutritive substances

INTRODUCTION
Pica is a disorder of eating behavior in childhood.
It is deﬁned as persistent intake of non-nutritive
substances for at least one month, in an inappropriate
way from an evolutionary perspective, and provided
that its practice is not culturally banned. Documented
from antiquity, in most cases it has been considered
a symptom of another related disorder rather than as
an independent condition. Its prevalence is unknown.
It is mainly described in mentally disabled people,
pregnant women, autism, mentally ill patients,
children and others. The ingestion of earth, ice, starch,
ropes, wood and other products has been observed,
although some authors also include the obsessive and
reiterative consumption of eatable substances[1,2].
Constipation means that bowel movements are
hard and dry, difﬁcult or painful to pass, and less
frequent than usual. It is a common problem in
children, but it is usually temporary and is not a cause
for parents to be concerned[3].
Symptoms of constipation include no bowel
movement for several days or daily bowel movements
that are hard and dry, cramping abdominal pain,
nausea, vomiting, weight loss, liquid or solid claylike stool in the child’s underwear - a sign that stool is
backed up in the rectum[4].
Although constipation is usually harmless, it
can be a sign or cause of a more serious problem. A
child should see a doctor, if episodes of constipation
last longer than three weeks, the child is unable to
participate in normal activities, small, painful tears
appear in the skin around the anus, a small amount

of the intestinal lining is pushed out of the anus
(hemorrhoids), normal pushing is not enough to expel
stool, liquid or soft stool leaks out of the anus.
CASE REPORT
A three-year-old boy presented in the ER with no
passage of bowel motion for the past seven days. The
boy started to have constipation six months ago when
the parents started toilet training for him. The mother
used to give laxative syrups daily following which he
passed stools. This time, in addition to laxatives, even
glycerin suppositories were tried, but there was no
bowel movement. There was no history of abdominal
pain or vomiting.
The child was born by full term vaginal delivery
to a third degree consanguineous marriage couple
with birth weight of 3 kg. He was exclusively breast
fed for the ﬁrst six months and this was continued
till 12 months of age. Semisolid food in the form of
cereals, mashed vegetables and fruits were given from
six month onwards. By the age of two years, he was on
regular family diet. He had regular bowel and bladder
function till the age of two and a half years and was
not yet toilet trained. He had normal developmental
milestones and had no history of chronic illness.
The parents were from India and from a middle
class family. The father was the working member of
the family and mother was a housewife. There was no
history of any chronic illness in the family and they
were not on any medication.
On examination, the boy looked well, alert and
oriented, was not in pain or in distress. His abdomen

Address correspondence to:
Dr Abdallah Shamsah, FRCP (C), FAAP, FPEM, Consultant, Department of Pediatrics and Pediatric Emergency Medicine, Dar Al Shifa Hospital,
Kuwait. Tel: + 965 – 6112333, E-mail: bohussain@hotmail.com

150

Constipation as a Complication of Pica

June 2010

Fig. 1: Supine X-ray abdomen showing multiple rod shaped radio
opaque substances in the ascending and descending colon

Fig. 2: Erect abdomen X-ray during admission

Fig. 3: X-ray abdomen taken 4 hours after treatment

Fig. 4: X-ray abdomen 24 hours after treatment showing complete
resolution of opaque substances

was soft, not tender without any hepatosplenomegaly.
However, a 5 cm x 5 cm mass was palpable in the right
inferior quadrant. Digital PR examination conﬁrmed
stool impaction.
Investigations revealed microcytic, hypochromic
iron deﬁciency anemia. The WBC count was 13.9 x
109/l, RBC 5.34 x 1012/l, HGB 9.7 g/l, HCT 31.5, MCV
58.9 fL, MCH 18.2 pg, MCHC 308 g/l and platelets 416
x 109/l. Abdominal X-ray revealed small rod shaped
multiple radio-opaque substances in the ascending
and descending colon (Fig. 1 and 2).
The boy was given polyethylene glycol enema
(golytely) following which he had ﬁve bowel
movements. The stool showed many small tiny pieces
of metal. The mother recognized that it was the metal
that his father used to grind and make bangles from it
(Fig. 3). The boy was sent home on iron supplements

and was reviewed after one week with full resolution
on X-ray abdomen, which showed no more metal
pieces. His constipation also improved (Fig. 4).
DISCUSSION
Pica is quite common in children. As many as
10 to 20% of children may suffer from pica at some
point in time till they reach adulthood. It is found
more common in children with epilepsy, mental
retardation and developmental problems[5]. Although
the speciﬁc cause of pica is unknown, there are many
theories prevalent trying to explain its cause. Most
commonly it is suspected that emotional disturbances
and deﬁciencies of iron and zinc may lead to this
condition.
It is controversial whether iron deﬁciency leads
to pica or pica leads to iron deﬁciency. Problems
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encountered by children with pica are worm and
parasitic infestation, intestinal obstruction or
perforation and lead poisoning[6,7]. Treatment of pica
includes behavior and development, environmental
and family education approaches. Treatment should
also be added on any missing nutrients like iron
and zinc and other medical problems, such as lead
exposure[8].
CONCLUSION
We are the ﬁrst to report a case pica involving
tiny rod shaped steel pins used to make designer
bangles. We believe that pica is one of the causes of
constipation. We highly recommend abdominal X-ray
for chronic constipation as literature shows that 10
to 20% of children have pica problem. This approach
could prevent complication and inappropriate use
of medication. We also encourage family education
towards health issues related to constipation and
pica, and we stress highly on safety, making sure
that all medicines, toxic substances, metals and other
harmful substance be kept away from the reach of
children. Further studies are needed to ﬁnd the exact
mechanism behind pica that leads to constipation.
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ABSTRACT
Brucellosis is a zoonotic infectious illness. It is the
commonest zoonotic illness in the world. Our patient, a
forty-year-old Saudi lady had fever, diminished level of
consciousness, bilateral optic atrophy, bilateral sensorineural
deafness and upper motor neurone type paraparesis with
bladder involvement. This is an uncommon and rare
combination of clinical presentation in acute brucellosis.
Brain magnetic resonance imaging (MRI) showed features

of acute demyelinating encephalomyelitis (ADEM).
Electrophysiological studies of the extremities revealed
motor sensory neuropathy with axonal involvement. To the
best of our knowledge, a case of acute brucellosis with such
a combination involving both the central and peripheral
systems simultaneously in a patient has not been reported
before. After appropriate diagnosis our patient responded
remarkably well to the treatment.

KEY WORDS: Brucella melitensis, neurobrucellosis, zoonosis

INTRODUCTION
Brucellosis is zoonotic infectious illness. It is the
most common zoonosis in the world with an annual
occurrence of more than 500,000 cases. It is endemic in
the regions where animals are raised in large numbers,
in the absence of correspondingly high level of hygiene.
It is transmitted to humans through consumption
of raw milk or infected milk products, contact with
infected animals or through the respiratory tract,
abraded skin or conjuctiva[1]. It is characterized by
recurrent attacks of fever, hepatosplenomegaly,
lymphadenopathy and joint pain particularly affecting
the sacroiliac, knee, ankle, elbow and shoulder joints.
Less commonly it affects myocardium, lungs, kidney,
brain meninges and gonads. Among the nations
for which reliable data are available, those with the
highest current incidence in annual cases per million
people are: Syria (1603.4), Mongolia (605.9), Kyrgystan
(362.2), Iraq (278.4), Turkey (262.2), Iran (238.6), Saudi
Arabia (214.4), Tajikistan (211.9), Macedonia (148),
Kazakhstan (115.8), Algeria (84.3), Albania (63.6),
Azerbaijan (52.6), Turkmenistan (51.5), Lebanon (49.5),
United Arab Emirates (41), Oman (35.6), Peru (34.9),
Tunisia (34.5) and Kuwait (33.9)[1,2].
Nervous system involvement can be categorized
into central and peripheral forms. The former is
commonly acute and is seen in about ﬁve percent

cases, resulting in meningoencephalitis, while the
latter may either be acute or chronic in presentation[1-3].
We present this case to highlight the unusual and rare
combination of clinical features involving both the
central and peripheral nervous system simultaneously
in acute brucellosis.
CASE REPORT
A 40-year-old Saudi lady presented with fever
and headache of 20 days duration. She had difﬁculty
in walking, dysphasia, incontinence of bladder and
bowel since two weeks and dimness of vision since 18
months. On examination she had diminished level of
consciousness with a Glasgow coma score of 5, neck
rigidity and a positive Kernig’s sign. She had bilateral
sensorineural deafness, bilateral optic atrophy and
bilateral sixth cranial nerve palsy. She had an upper
motor neurone type of paraparesis with clonus and
power in lower limbs of 2-3 / 5.
The routine investigations such as complete blood
count, erythrocyte sedimentation rate, coagulation
proﬁle, urine routine and biochemical proﬁle were
all normal. Chest X-ray and electrocardiogram
were normal. Brucella agglutination test was
negative. Cerebrospinal ﬂuid (CSF) was clear with
hypoglycorrhachia, increased proteins and no cells.
CSF gram, acid fast stain and acid fast bacilli (AFB)
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Fig. 1: T2 weighted image shows periventricular hyperintensities
- sagittal section

Fig. 2: T2 weighted image shows periventricular hyperintensities coronal section

culture was negative. Mantoux test was negative.
Initial cultures for blood, CSF and urine were all
negative.
Magnetic resonance imaging (MRI) of brain
(Fig. 1 and 2) showed evidence of extensive patchy
irregular conﬂuent areas of hyperintensities on T2
involving bilateral periventricular white matter
with extension into subcortical ﬁbres. Similar patchy
areas were also seen involving bilateral centrum
semiovale possibly due to demyelination or acute
demyelinating encephalomyelitis (ADEM). MRI of
the spine was normal. Electroneuromyogram (ENMG)
revealed motor sensory neuropathy with axonal
involvement. Repeat CSF analysis showed normal
glucose with increased proteins, 170 RBCs and 260
WBCs predominantly lymphocytes. The appearance
of cells in the follow up CSF analysis is due to the
Jarisch Herxheimer reaction to the treatment, a well
known phenomenon. The patient was being treated
provisionally as tuberculous meningitis. She showed
gradual improvement in her sensorium, deafness and
paraparesis. About two weeks subsequently the blood
culture grew Brucella melitensis. She was subsequently
treated for neurobrucellosis with doxycycline
100 mg twice daily, rifampicin 900 mg daily and
gentamycin 180 mg daily in divided doses for the
initial two weeks with which the patient started to
show gradual improvement over a period of one
month. Her sensorium improved ﬁrst followed by her
vision and then her sixth nerve palsy. Over the next
two months she recovered power in both her lower
limbs completely with improvement in her bladder
function. The last to recover though not completely
was her deafness which took about six months. She
was simultaneously followed by neurologist and the
treatment (doxycycline and rifampicin) was continued
for a total of 24 months as recommended to prevent
any episodes of relapse.

DISCUSSION
In the Mediterranean region and the Middle east
(ME), the species of greatest importance is B melitensis[2].
Among the highest prevalence for human B melitensis
is that of the Bedouins of Kuwait[3]. Brucella are Gram
negative, intracellular coccobacillary orgainsms that
resemble ﬁne grains of sand[4].
Human brucellosis is traditionally described as a
disease of protean manifestations. However, fever is
invariable and can be spiking and accompanied by
rigors, if bacteremia is present, or may be relapsing,
mild, or protracted. Malodorous perspiration is
almost pathognomonic. Constitutional symptoms are
generally present. Physical examination is generally
nonspeciﬁc, though lymphadenopathy, hepatomegaly,
or splenomegaly is often present[4].
Neurobrucellosis or nervous system affection
by Brucella organisms is a rare manifestation and is
seen about 5 - 7% of patients and such complications
often have an ominous prognosis[4,5]. Neurological
complications can occur in both acute and chronic
forms. Encephalopathy is most likely to arise with
melitensis (irritability, confusion, obtundation,
coma)[6]. In areas of endemicity, it may be the most
common cause of acquired sensorineural deafness[7].
Shakir et al have categorized the neurobrucellosis
into central and peripheral forms, the former
occurring commonly as acute meningoencephalitis
and the latter as polyradiculoneuropathy[8]. CNS
manifestations include transient ischemic attacks
(TIA), hemiplegia, abscess, increased intracranial
tension, intracerebral hemorrhage, subarachnoid
hemorrhage,
peripheral
neuritis,
radiculitis,
papilledema, posterior fossa syndromes various
cranial nerve palsies, parkinsonism, chorea, athetosis,
narcolepsy or cataplexia or acute inﬂammatory
demyelinating polyneuropathy mimicking GuillainBarré syndrome (GBS)[9].
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Why the nervous system presents itself as the
primary site of focal brucellosis in some patients is not
known. It may be a favored site of chronic infection
because of inadequate immune surveillance, or it may
be particularly vulnerable to autoimmunity engendered
by Brucella organisms that have chronically infected
other parts of the body or by reintroduction of infection
to an already sensitized individual[5,9].
The occurrence of inﬂammatory central and
peripheral demyelination as the pathological
manifestation of some types of neurobrucellosis,
associated with inﬂammatory perivenular inﬁltration
but not with histologically demonstrable organisms,
strongly suggests that autoimmune mechanisms is
virtually identical to that found in ADEM, while the
change that may be found in peripheral nerves or
spinal roots may be identical to that found in acute
inﬂammatory polyneuritis of the GBS variety. In these
types of chronic neurobrucellosis, axons tend to be
spared, although in severe cases, as in severe ADEM
or GBS, there may be considerable axonal loss and
associated encephaloclasia or peripheral neuraxonal
dissolution. The pathological changes observed also
share certain aspects of their appearance with multiple
sclerosis (MS) or neuroborreliosis[5,9].
Diagnosis of brucellosis can be established by
blood cultures in about 15-70% of patients. Bone
marrow cultures are considered the gold standard
because the relatively high concentration in the
reticuloendothelial system makes it easier to detect the
organism[4]. Serum agglutination tests can be used for
diagnosis as well especially in the recommended titers
based on the endemicity of the disease. Rising titers
are more informative than a single reading. In patients
with neurobrucellosis, enzyme linked immunosorbent
assay (ELISA) offers signiﬁcant diagnostic advantages.
MRI may disclose multiple plaques as in MS or ADEM.
These plaques tend to be found in the frontal white
matter and the centrum semiovale. In some cases, it
might be symmetrical and extensive. ENMG studies
show delay in F-wave latencies and mild slowing of
nerve conduction (motor nerves affected more than
sensory)[10].
There are various treatment regimens. Doxycycline,
rifampicin and streptomycin form the basis of treatment.
Doxycycline is used in dose of 100 mg BD, rifampicin
in doses of 600 – 900 mg daily and streptomycin in
the dose of 15 mg/kg/day. The duration of treatment
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for neurobrucellosis is prolonged, varying from six
months to two years based on the clinical response
and analysis of the cerebrospinal ﬂuid. Other drugs
being used are sulphonamides, ﬂuoroquinolones and
other aminoglycosides[4].
CONCLUSION
Brucellosis is a worldwide disease with areas of
endemicity. Its clinical manifestations are protean and
it is a great mimicker. In areas of endemicity it should
always be kept in mind inspite of negative serology or
cultures. Our case highlights that acute brucellosis may
not restrict itself typically to the central or peripheral
forms and there might be widespread neurological
involvement which needs to be kept in mind. Our
patient was diagnosed, received appropriate treatment
and had an excellent response with no neurological
sequelae.
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Case Report

Primary Aneurysmal Bone Cyst at C5 and C6
Presenting as an Extradural Mass
Ekinadoese Juliana Aghahowa, Venkata Mallikarjuna Sontenam
Department of Radiology, Al Jahra Hospital, Kuwait
Kuwait Medical Journal 2010; 42 (2): 155-158

ABSTRACT
Aneurysmal bone cysts are rare in the spine, and when they
do occur, there is the possibility of spinal cord compression
with its consequent surgical risks and morbidity. We report
a case of a 14-year-old girl who presented with a four
month history of left-sided neck swelling. Radiological

imaging consisting of plain radiographs, CT and MRI
showed cervical aneurysmal bone cyst involving C5
and C6 vertebrae with extradural cord compression and
displacement. Aneurysmal bone cyst should be one of the
considerations in the evaluation of a neck swelling.

KEY WORDS: bone tumors, cervical, neck swelling

INTRODUCTION
Aneurysmal bone cysts (ABCs) are benign bone
lesions that account for approximately 1 - 6% of all
bone tumors. They typically occur in the second
decade of life with greater than 50% occurring in long
bones and 3 - 20% in the spine. The thoracic (32%)
and lumbar (34%) vertebrae are the most common
sites for ABC with those in the cervical spine making
up only 2% of cases[1,2]. ABCs in the spine typically
involve the posterior elements, but are not uncommon
in the vertebral body and may eventually extend
to more than one vertebra, leaving the disc space
intact. They tend to expand the vertebra with cortical
thinning or destruction and may cause vertebra plana.
Clinically, cervical ABCs present with neck pain,
stiffness, swelling, torticollis and reduced range of
movement[2] and because of their location, could result
in neurological complications secondary to spinal cord
or nerve root compression.
CASE REPORT
A 14-year-old girl presented with a four month
history of progressive left shoulder and upper limb
pain with swelling on the left side of the neck. There
was no history of previous inﬂammatory disease or
relevant trauma. There was no neurological deﬁcit.
Conventional cervical spine radiographs showed an
expansile lytic lesion of C6 spinous process, extending
into the soft tissues of the neck and osteopenia of

C6 vertebral body (Fig. 1). CT and MRI revealed
expansile lytic destruction of the left aspect of C5
vertebral body and left transverse process; expansile
lytic lesion of C6 vertebral body extending into the
left posterior elements and compromising C5 and
C6 fossa transversarium and neural foramina which
were poorly delineated. There was an associated 4.3
cm x 3.6 cm lobulated multicystic mass displacing
the left posterior paraspinal muscles, with ﬂuid-ﬂuid
levels of different signal intensities on T1 and T2WI,
representing different stages of blood by products and
intense rim contrast enhancement of the cysts and
septae. There was anterior displacement of the left
vertebral artery and intraspinal extension of the mass
from C5 to C7, causing extradural cord compression
and displacement of the cord to the right. There was no
signal intensity alteration within the spinal cord. There
was increased signal intensity on T2WI of C6 vertebral
body with associated reduced vertebral height (Figs.
2 - 6). There was also prevertebral extension with
displacement of the left prevertebral muscles. There
was no cortical fracture seen. A diagnosis of ABC
was made. ABC is the only benign tumor which has
contiguous vertebral involvement while relatively
sparing the intervertebral disc.
DISCUSSION
ABCs comprise approximately 1.4% of all bone
tumors and 15% of all primary spine tumors. Overall,
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Fig. 1: Lateral cervical radiograph showing expansile lytic lesion
of C6 spinous process with irregularity of the anterior aspect of
the vertebral body

Fig. 3a
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Fig. 2: Axial CT with IV contrast. Soft tissue window showing
expansile lytic lesion of the left aspect of C5 vertebral body,
transverse process, pedicle and lamina with resultant egg shell
thinned cortex; associated ﬂuid-ﬂuid levels and intraspinal
extension are seen.

Fig. 3b

Fig. 3a: Coronal T1WI and Fig. 3b: Coronal T2WI showing lobulated multicystic left paraspinal mass extending to the extradural
space and displacing the cord to the right and surrounding left posterior paraspinal muscles laterally

women are slightly more affected than men, with a
ratio of 1.04:1. Primary ABCs (65 - 99%) are as a result
of local circulatory disturbance due to trauma while
secondary ABCs (1 - 3%) arise in preexisting tumors,
causing venous obstruction / arterio-venous ﬁstula.
Primary ABCs are found in children and are not
associated with any other tumor, whereas secondary
ABCs are common in adults and develop in pre-existing
ﬁbrous dysplasia, chondroblastoma, osteoblastoma,
angioma, telengiectatic osteosarcoma, solitary bone
cyst, chondromyxoid ﬁbroma, non-ossifying ﬁbroma
or metastatic carcinoma.
The mean age at presentation is 16 years. The
duration of symptoms prior to presentation is usually

four to eight months. Local pain is the most common
feature and is often worse at night with recumbency.
This may be associated with swelling. Palpable mass
occurs in 6% of ABCs of the spine. Most of spinal
ABCs originate in the posterior elements of the spine.
Capanna et al conﬁrmed dorsal involvement in each
of the 22 examined spinal ABCs, with asymmetrical
involvement of the vertebral body in 12 cases,
symmetrical involvement in two cases and the posterior
vertebral arch solely involved in eight cases[3]. While
ABCs in long bones usually present as geographic and
osteolytic lesions with well deﬁned margins, spinal
ABCs present vesicular structural lacunae in the area
around the lesion with pronounced paraosseous tumor
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Fig. 4: Coronal T1WI with IV Gadolinium showing rim contrast
enhancement of the left paraspinal and extradural mass with
compression of the cord

Fig. 5: Sagittal T2WI showing loss of height of C6 vertebral body
with increased marrow signal intensity and extradural compression
of spinal cord posteriorly

Fig. 6: Axial T1WI showing left multiloculated paraspinal and
extradural mass with ﬂuid-ﬂuid levels of different signal intensities
and increased signal intensity in one of the cysts due to acute bleed

expansion and better deﬁned margins adjacent to the
undestroyed bone. Eggshell periosteal calciﬁcation
that is a typical feature of spinal ABC on conventional
imaging[4] was not seen in our patient. ABCs show
typical imaging features on CT and MR with bony
expansion, cortical thinning and destruction and either
multiple double ﬂuid level cysts or an additional solid
component with enhancement of the stroma. In cases
where there is a solid component, it is impossible to
differentiate ABC macroscopically from a giant cell
tumor or hemangioblastoma and only histological
analysis can determine the type of tumor.
Pathological fracture with partial collapse of the
vertebral body is common, which may progress to
vertebra plana. Our patient had loss of height of C6

vertebral body. CT is better for determining the extent
of bone destruction, integrity of cortical bone and for
detecting calcium deposits[5]. MRI provides better
evaluation and delineation of the cyst contents and
extent of bone marrow and soft tissue involvement. The
varying signal intensities seen within the cysts on T1
and T2 weighted images are due to different oxidation
levels of blood and blood breakdown products in
the cyst ﬂuid. MRI also better delineates the degree
of compression of the neural elements. Differential
diagnosis of cystic lesions in the head and neck region
which show ﬂuid-ﬂuid level on MR images are cystic
schwannoma, neuroﬁbroma, cystic hygroma, soft
tissue hemangioma and simple bone cyst [6].
Neurological symptoms may be the initial
presentation. Early nerve root compression may cause
paraesthesia and radicular pain that can be referred
to the chest wall, abdomen or extremities. Extradural
spinal cord compression due to the rapidly enlarging
lesion or vertebral body collapse can result in
myelopathy or acute paraparesis. Rapid deterioration
to complete paraplegia can occur if the lesion is left
untreated[2]. Spinal ABC in young patients presenting
with acute cord compression symptoms has been
previously reported[4-6] and therefore, early recognition
of the condition is required. Our case showed a large
extradural component compressing the spinal cord,
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but surprisingly without any neurological deﬁcit at
the time of presentation. The diagnosis of ABC in our
patient was based on morphological imaging aspects
of blood ﬁlled cysts with rim contrast enhancement,
contrast enhancing thin smooth septae and a growth
pattern sharply demarcated from soft tissue. Also, there
was no involvement of the intervertebral disc even
though there was contiguous vertebral involvement.
Many authors strongly recommend biopsy for
tissue diagnosis[2]. Needle biopsy is the mode of choice
to obtain tissue for histological evaluation, although
it carries the risk of hemorrhage or failure to make
a diagnosis. Due to the rarity of cervical ABC, no
established therapeutic regimen exists. Traditionally,
the treatment of choice for ABCs has been surgical
resection, but the high recurrence rate, especially after
curettage or partial resection, has led to other treatment
options. These include selective arterial embolization,
either as sole treatment or as an adjunct to surgery,
radiation therapy, injection of methylprednisone and
calcitonin or radionuclides and percutaneous ethibloc
injection. Local recurrence has been also noted in
patients who only had radiotherapy[3]. In our case, the
patient’s guardian refused permission for the patient
to have a biopsy or any form of surgery.
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CONCLUSION
A high index of suspicion is necessary for early/
prompt diagnosis and treatment of cervical ABC to
avoid acute cord compression.
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Case Report

Twiddler’s Syndrome in a Patient with an
Implantable Cardioverter Deﬁbrillator
Fawzia Yousef Al Kandari, Abdul Mohammed Shukkur
Department of Cardiology, Electrophysiology Division, Kuwait Heart Center, Kuwait
Kuwait Medical Journal 2010; 42 (2): 159-161

ABSTRACT
Twiddler’s syndrome is a rare complication in patients
with permanently implanted deﬁbrillator or pacemaker.
It typically presents with device malfunction as a result of
torsion, dislodgment and/or fracture of leads. This condition
occurs when the patient either consciously or unconsciously
manipulates the implanted device in its pocket. We report

a case of Twiddler’s syndrome presenting one year after
deﬁbrillator implantation with device malfunction as noncapture and intermittent non-sensing. Chest radiography
revealed twiddling of implantable cardiac device (ICD) leads
in the pocket. The treatment option was discussed and a new
deﬁbrillator was implanted without any complication.

KEY WORDS: deﬁbrillator implantation, device malfunction, pacemaker

INTRODUCTION
Twiddler’s syndrome is an uncommon complication
of deﬁbrillator or permanent pacemaker implantation,
caused by device malfunction. It occurs as a result of
torsion, dislodgment and/or fracture of the deﬁbrillator
or pacing lead when the patient either knowingly or
unknowingly rotates or twiddles the implanted device
in its pocket[1]. This syndrome was ﬁrst described in
1968 by Bayliss and his group[2]. Deﬁbrillator Twiddler’s
syndrome is another variant of this condition in which
the implanted device is an implantable cardioverterdeﬁbrillator and was ﬁrst described by Veltri et al in 1984
in a patient with abdominally implanted implantable
cardiac device (ICD). Since then there are a number of
reports of deﬁbrillator Twiddler’s syndrome described
by many authors[3-7].
CASE REPORT
A 76-year-old Kuwaiti gentleman with diabetes
mellitus, hypertension, chronic atrial ﬁbrillation and
hyperlipidemia sustained anterior wall myocardial
infarction, was found to have triple vessel coronary
artery disease, post coronary artery bypass graft
(CABG in year 2000) and ischemic cardiomyopathy.
Echocardiography revealed severe left ventricular
systolic dysfunction with left ventricular ejection
fraction of 20% and signiﬁcant mitral regurgitation.
Prophylactic single chamber cardioverter-deﬁbrillator

was implanted on January 2007 (Guidant Vitality
2 VR) with the deﬁbrillator lead advanced to right
ventricular apex. During follow up in our outpatient
division at three, six and nine months, the patient
did not complain of any speciﬁc symptoms apart
from those of class 1 heart failure. Interrogation of
the device did not reveal any episode of ventricular
arrhythmia. At one year routine follow up ICD lead
testing showed signiﬁcant drop in R wave sensing,
intermittent non-sensing, very high lead impedance
(more than 2000 Ohms), non-capture at maximum
output and one inappropriate shock after which the
patient went into sinus rhythm. Chest radiography
showed that the deﬁbrillator lead had been pulled out
from the right ventricle with loss of loop and clearly
twiddled tightly many times near the device (Fig. 1A).
On direct interrogation, the patient stated that he had
never intentionally pulled out or manipulated the
deﬁbrillator lead. Intra-operatively an incision was
made over the ICD pocket in the left pectoral region.
ICD was explanted and lead was clearly looped
repeatedly on itself in the pocket with fracture within
the loop (Fig. 1B). The lead was cut, capped and a new
deﬁbrillator lead was advanced to the right ventricular
apex with new atrial pacing lead in the right atrium.
Both leads were connected to a new dual chamber
ICD (Guidant Vitality 2 EL DR) (Fig. 2). To reduce the
future risk of Twiddler’s syndrome the deﬁbrillator
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Fig. 1B: Photograph obtained on opening the deﬁbrillator pocket
showing loops and tight coils of leads

Fig. 1A: Chest radiography showing retraction of the deﬁbrillator
lead from the right ventricle, loss of loop and twisting and coiling of
the lead near the device

was anchored to the underlying fascia with nonabsorbable suture.
DISCUSSION
Twiddler’s syndrome is a rare condition and
potentially serious complication in which manipulation
with the device leads to twisting, fracture or
dislodgment of the pacing or deﬁbrillator lead. We
report a case of Twiddler’s syndrome in which the
patient’s manipulation of the deﬁbrillator lead was the
cause of failure of ICD system.
Twiddler’s syndrome was ﬁrst described in 1968
by Bayliss et al[2]. It refers to permanent malfunction
of pacemaker due to patient’s manipulation of the
pulse generator. Deﬁbrillator Twiddler’s syndrome
is caused by the failure of deﬁbrillator lead and was
ﬁrst described by Vetri et al in 1984. Since then there
have been similar cases reported in patients with
ICD[1,3-7]. Our patient had many features similar to
those in earlier reports of deﬁbrillator Twiddler’s
syndrome. The patient was a 76-year-old obese,
diabetic, hypertensive, post CABG with ischemic
cardiomyopathy, atrial ﬁbrillation and chronic renal
failure who had undergone ICD implantation one year
earlier and who presented with device failure. Chest
X-ray remains the most important diagnostic tool. In

Fig. 2: Chest radiography showing new dual chamber implantable
cardioverter-deﬁbrillator with old lead capped

our case the CXR showed retraction of the deﬁbrillator
lead from the right ventricle with typical twisting and
coiling of lead near the device. Multiple risk factors
(as in our case) increase the subcutaneous tissue
compliance and have been associated with Twiddler’s
syndrome[8,9]. Various therapeutic approaches have
been proposed[10,11]. In our case, a new dual chamber
ICD was implanted.
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CONCLUSION
Deﬁbrillator Twiddler’s syndrome is an infrequent
and potentially dangerous late complication of ICD
implantation. Problems speciﬁcally related to ICDs are
the failure of anti-tachycardia therapy or inappropriate
shocks due to non-sensing or under-sensing, high lead
impedance and non-capture. Therefore steps to avoid
Twiddler’s syndrome should be taken at the time of
implantation which might include anchoring the ICD
in a sub pectoral position, placing the ICD in a Dacron
pouch and avoiding oversizing of the ICD pocket.
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ABSTRACT
We report a case of incidental asymptomatic cor triatriatum
that was diagnosed in the 7th decade of life. The patient
had progressive renal failure secondary to obstructed
left kidney. He had hypertension. Routine transthoracic

echocardiography revealed a septum in the left atrium.
Transesophageal echocardiography conﬁrmed the diagnosis
of cor triatriatum. We present our case, along with a review
of this rare congenital cardiac anomaly.

KEY WORDS: cardiac anomaly, cor triatriatum, echocardiography

INTRODUCTION
Cor triatriatum is a rare congenital cardiac
anomaly in which a common pulmonary venous
chamber (proximal chamber) is separated from the left
atrium (distal chamber) by a ﬁbromuscular septum
(membrane)[1, 2]. Majority of the patients have one or
more openings in the membrane. Cor triatriatum is
usually an isolated congenital anomaly, but may be
associated with cyanotic and acyanotic congenital heart
diseases[3, 4]. The clinical manifestations depend on the
size of the opening in the membrane. Approximately
75% of patients with severely restrictive cor triatriatum
die in infancy unless corrected surgically[2]. In this
case, we report a very rare incidental ﬁnding of left cor
triatriatum in a 67-year-old gentleman.
CASE HISTORY
In April 2007, a 67-year-old man with a history
of type II diabetes mellitus (DM) complicated
by retinopathy and nephropathy was admitted
with bilateral ﬂank pain and progressive renal
impairment. He had no history of fever. The baseline
serum creatinine was 159 mmol/l.
Moreover,
he had hypercholesterolemia and long standing
hypertension. Physical examination revealed a blood
pressure of 130 / 80 mmHg, regular pulse and normal
jugular venous pressure. His systemic examination
was normal. His serum creatinine was elevated
at 227 mmol/l. Complete blood count and liver
proﬁles were normal. Electrocardiogram and chest
X-ray were normal. Transthoracic echocardiography
revealed normal biventricular systolic function.
The aortic valve was sclerotic with mild aortic

insufﬁciency. There was a linear ﬁbrous strand across
the left atrium. Transesophageal echocardiography
conﬁrmed the diagnosis of left cor triatriatum with
a discrete membrane in the left atrium (Figs. 1 & 2).
No concomitant cardiac anomaly was detected. The
echocardiographic images clearly show the absence
of signiﬁcant hemodynamic obstruction to the blood
ﬂow across the discrete membrane due to the presence
of a large aperture (2.4 cm diameter). A Doppler ﬂow
evaluation did not show signiﬁcant gradient across
the cor triatriatum membrane. Hence, this congenital
anomaly did not cause any cardiac symptoms over
the past decades and was incidentally discovered.
DISCUSSION
Cor triatriatum is a rare congenital anomaly causing
a barrier to the emptying of the pulmonary veins.
The incidence has been variously reported as 0.1[5] to
0.4%[3]. In this condition, the pulmonary veins empty
into an accessory chamber lying superior to the true
left atrial chamber communicating with it by means of
a narrow opening. The narrow opening between the
accessory chamber and the true left atrium constitutes
a point of obstruction to the pulmonary venous ﬂow.
Functionally, the condition resembles mitral stenosis[1].
Loefﬂer[6] in 1949 classiﬁed cor triatriatum into three
groups on the basis of the number and size of the
openings in the ﬁbromuscular septum into the left
atrium: Group I = no opening; Group II = 1 or more
small openings; and Group III = a wide opening.
Patients with Group III cor triatriatum may reach late
adulthood (similar to our patient). Either atrium can be
subdivided, but unspeciﬁed, the term ‘cor triatriatum’
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Fig.1 : Transesophageal echocardiographic view of discrete
membrane in the left atrium (LA) with a large aperture (arrows).
LA = left atrium, LV = left ventricle

Fig. 2: Transesophageal echocardiographic view shows LUPV
draining into the superior chamber of the left atrium. LA = left
atrium, LUPV = left upper pulmonary vein, LAA = left atrial
appendage, LV = left ventricle

invariably is used in the context of a subdivided
left atrium – cor triatriatum dexter being used for
subdivided right atrium. There are several variants
of the left atrial type which have been categorized in
exquisite detail by Thilenius, Bharati and Lev[4, 7]. In
the most frequent form the veins drain to a proximal
chamber, which is separated by an oblique muscular
partition from a distal chamber. The distal chamber
communicates with the left atrial appendage, contains
the ﬂap-valve of the fossa ovalis and communicates
with the left ventricle. The variants of this classical form
depend upon the communication of the fossa ovalis
with the proximal chamber and the association with
anomalous pulmonary venous drainage. Sometimes,
there is total anomalous pulmonary venous drainage to
the coronary sinus, but in the absence of cor triatriatum
as deﬁned above, the sinus can be so dilated as to
appear as a third atrial cavity. Cor triatriatum dexter
is almost always due to persistence of the right valve
of the sinus venosus. Prominent in fetal life, when
it diverts the richly oxygenated inferior vena caval
blood to the left atrium, it usually regresses during
infancy. It may persist in tricuspid atresia when there
is no egress from the right atrium other than through
the fossa ovalis. Rarely, a persistent right valve may
divide the right atrium in the normally structured
heart. In that condition, however, this anomaly leads
to an obstruction to right atrial outﬂow.
The embryologic basis of this anomaly remains
controversial. The three main theories involve
malseptation, malincorporation, and entrapment[2].
The malseptation hypothesis was put forward by
Fowler[8] in 1881. He proposed that the septum subdividing the left atrium was an abnormal growth of
septum primum. The malincorporation hypothesis
suggests that cor triatriatum is the result of incomplete
incorporation of the embryonic common pulmonary
vein into the left atrium[9]. Van Praagh and Corsini[10]
proposed the entrapment hypothesis, which holds that
the left horn of the sinus venosus entraps the common

pulmonary vein and thereby prevents its incorporation
into the left atrium. The clinical manifestations and
longevity patterns of uncomplicated cor triatriatum
depend on the degree of obstruction, which ranges
from functionally insigniﬁcant ridges of tissues
(similar to our patient) to complete absence of a direct
communication between upper and lower atrial
compartments[11,12]. Cor triatriatum usually comes to
light in infants or young children, but symptoms may
await adolescence or adulthood[13]. In asymptomatic
adults with mild obstruction, cor triatriatum may be
an incidental echocardiographic ﬁnding similar to our
patient or, as was in a 70-year-old man, an incidental
ﬁnding at necropsy[2,6,14]. The most common presenting
symptoms in adults are dyspnea, hemoptysis, and
orthopnea[11]. Heart murmurs are the most signiﬁcant
ﬁnding during physical examination[2,15,16]. Cor
triatriatum is frequently associated with other cardiac
anomalies. In adults, the most common abnormalities
associated with cor triatriatum[2,8,14,16] are mitral
regurgitation, secundum atrial septal defect, and the
presence of left superior vena cava with unroofed
coronary sinus. The recent increase in the reported cases
of cortriatriatum may be related to the improvement
of echocardiographic and cardiac catheterization
technology. Recently, 3-D echocardiographic imaging
and cardiac MRI have been helpful in the diagnosis of
this rare cardiac anomaly. The surgical management of
patients with cor triatriatum in adult depends on the
degree of obstruction to pulmonary venous ﬂow and the
associated intracardiac defects. An important aspect of
surgical procedure in correcting cor triatriatum and its
associated anomalies is to delineate (intraoperatively)
the complex anatomy at the outset, before proceeding
to correction[2]. In order to do that, one should approach
the largest atrial chamber on the right side ﬁrst. The
left atrial chambers and their pathologic membranes
must ultimately be approached through the interatrial
septum and excised. Subsequently, the interatrial
septum is closed with a pericardial bafﬂe or patch, in
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accordance with the size and nature of the defect. In a
recent study, surgical correction of cor triatriatum was
associated with low mortality and good long-term
results[17]. This result is well reproduced, if surgical
correction is undertaken earlier in the course of the
disease process.

7.

CONCLUSION
An excellent long-term prognosis and quality of
life are to be expected in uncomplicated cases of cor
triatriatum. The diagnosis of this rare cardiac anomaly
is becoming more accurate with the advance of
echocardiographic and radiological technology.

10.
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Case Report

Cerebral Sinovenous Thrombosis in children
Noor Zaman Khan, Mona Al Ajmi, Najeeb AlOthman
Pediatric Intensive Care Unit, Department of Pediatrics, Al Sabah Hospital, Kuwait
Kuwait Medical Journal 2010; 42 (2): 165-168

ABSTRACT
Cerebral sinovenous thrombosis in childhood is a serious
disease. There are many predisposing and inﬂuencing factors
which should be unraveled to identify patients at risk and
to establish treatment regimens in children. We report two
cases, in which the predisposing risk factors for the cerebral

sinovenous thrombosis were antithrombin III deﬁciency in
one case, and severe dehydration in the other. In both cases
diagnosis was conﬁrmed by standard imaging methods,
computerized tomography (CT) followed by magnetic
resonance imaging/venography (MRI & MRV).

KEY WORDS: antithrombin III, magnetic resonance imaging, venography

INTRODUCTION
Cerebral venous thrombosis in children is a rare
disorder that is being increasingly diagnosed because
of greater clinical awareness, sensitive neuro-imaging
technique and the survival of children with previous
lethal disease that confer a predisposition to sinovenous
thrombosis[1]. The literature on sinovenous thrombosis
in children consists mainly of case reports and analysis
of small case series. We report two cases of cerebral
venous thrombosis with different predisposing factors
– one survived and one expired.
CASE REPORT
Case I
A two-month-old Kuwaiti boy presented with
fever, cough, and shortness of breath and lethargy of
one week duration. He had an episode of apnea with
cyanosis. On admission he was found to be drowsy,
tachypneic and tachycardic with diminished peripheral
perfusion. Anterior fontenela (AF) was open with
normal tension and pupils were equal and reactive.
The initial diagnosis was septicemia with septic shock.
The child was intubated and shifted to the pediatric
intensive care unit (PICU) for further management.
After admission to PICU patient had a generalized
convulsion which was controlled with phenobarbitone
and phenytoin. Computerized tomography (CT) brain
showed diffuse hypodensity involving the parietooccipital lobes bilaterally, consistent with edema,
evidence of venous sinus thrombosis involving the
left transverse and straight sinus and part of left
sigmoid and superior sagittal sinus and no evidence
of intraventricular hemorrhage (IVH) (Fig. 1). CT

was followed by magnetic resonance imaging (MRI)
and venography MRV which showed thrombosis of
left transverse and sigmoid sinus with slow ﬂow in
superior saggital sinus (Figs. 2& 3).
On admission, the Hb was 87 g/l, WBC 11.6 x
109/l, platelet 433 x 109/l, PT 13.7 seconds, INR 1.1,
APTT 36 seconds and ratio 1.17. Serum electrolytes
and liver function tests were normal. Protein C 59%
activity (NR = 50 -105%), Protein S 87% activity (NR
= 61 – 145%) and Antithrombin III 43% activity, When
repeated after one week, it showed 54% activity (NR
= 87.8 – 132. 2%). The child was also screened for
metabolic disorders and this was found to be negative.
CSF study was normal. In view of the above ﬁndings
cerebral venous thrombosis was considered to be due
to antithrombin III deﬁciency. Patient was started on
anticoagulation treatment. Initially with unfractionated
heparin (UFH - standard heparin), with a loading dose
50 units/kg infusion over 30 minutes, followed by
maintenance dose 10 units/kg infusion continuously
for 10 days titrated by monitoring the APTT four
hourly. On 7th day of the heparin infusion, warfarin
was added at a dose of 0.2 mg/kg single dose orally
monitored by INR. The heparin infusion was stopped
after 10 days. Warfarin was continued as maintenance
at a dose of 0.1 mg/kg orally for three months and then
stopped. Repeated MRI and MRV done after 10 days
of anticoagulation therapy showed normal ﬂow in the
superior saggital sinus with attempt at recanalization
of the thrombosed sinus. Patient was extubated after
seven days on mechanical ventilation. He was awake,
moving all limbs and was followed by neurologist for
any neurological deﬁcit.
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Fig.1: NCCT, brain, axial. Hyperdense thrombus visualized in left
transverse sinus

Fig. 3: Axial T1 TSE depicting hyperintense thrombus within the
left transverse sinus

Case II
A three-month-old male Bangladeshi child
presented with severe dehydration with history
of diarrhea of two weeks duration. In the casualty,
the patient was found to be dusky with generalized
stiffness and shallow breathing. Arterial blood
gases (ABG) showed a picture of mixed metabolic and
respiratory acidosis (pH 7.1, PO2 7.6 kpa, PCO2 9.7 kpa,
HCO3 15.2 mmol/l). Hence, the patient was intubated
and ventilated. Patient was then transferred to PICU
for further management. At admission to PICU he was
severely dehydrated with poor peripheral perfusion,
HR 156/min, BP 48/37 mmHg. Auscultation of the
chest showed fair and bilateral air entry. The heart
sounds were normal with no murmur. Abdomen was
soft with no organomegaly. CNS examination revealed
an open and depressed AF, HC 40 cms, pupils 2 - 3 mm,
sluggish reaction to light. The child was managed as
per protocol. Laboratory parameters were as follows;
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Fig.2: 2D TOF MRV – coronal image showing non-visualized left
transverse and sigmoid sinuses

CBC – Hb 83 g/l, WBC 19.4 x 109, platelet 526 x 109/
L. PT, APTT, INR normal. CT brain reported bilateral
parietal-occipital infarct with bulky posterior aspect
of the superior sagittal sinus, suggesting superior
sagittal sinus thrombosis. MRA and MRV ﬁndings
were suggestive of diffuse brain edema with diffuse
occlusion of the interdural venous sinuses. Special
investigations showed Protein C 37.1 activity (NR =
50-105%), Protein S 40% activity (NR = 61.9 – 145.3),
Antithrombin III 53% activity (NR = 87.8 – 134.2%).
All three anticoagulants were found to have low
activity. This was considered a part of sepsis as opined
by the hematologist. The patient was also screened
for any metabolic disorder. Guthrie test was normal,
urine organic acid analysis found no abnormality and
aminoacid chromatography was normal. The patient
developed renal failure as result of severe dehydration
with shock. At admission the blood urea was 9.3
mmol/l and serum creatinine 91 mmol/l, which
increased to 115 and 214 mmol/l respectively after
one week. Renal vein thrombosis was excluded by
Doppler ultrasonographic study. In view of the history,
laboratory and imaging studies, it was established
that the dehydration was the cause of cerebral venous
thrombosis. Patient received anticoagulation therapy
as per protocol. Unfractionated heparin (UFH) was
started with loading dose 50 unit/kg followed by a
maintenance dose 10 units/kg infusion continuously,
titrated by APTT monitoring four hourly. On 7th day
of heparin infusion, warfarin was added at a dose
of 0.2 mg/kg single dose orally monitored by INR.
Heparin infusion was stopped after 10 days. Warfarin
was continued for one month and then stopped, as
the patient had severe neurological deﬁcit with ﬁxed
dilated pupils. MRI was repeated one month after the
ﬁrst MRI and MRV. It showed dural sinus thrombosis,
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non-visualization of dural sinuses due to occlusion of
dural sinuses associated with multiple cortical venous
infarction. The child expired in the PICU after 40 days
of stay on mechanical ventilation.
DISCUSSION
The incidence of cerebral venous thrombosis
is at least 0.67 per 100,000 children per year[2]. The
predisposing risk factors include local (in the head
and neck) or systemic infections. Acute and chronic
systemic diseases such as vascular traumas, iron
deﬁciency anemia[4], acute lymphoblastic leukemia[5],
dehydration[6], nephrotic syndrome[7], drug toxicity,
lupus erythematosis, asphyxia, pregnancy and
metabolic disorders[8] and prothrombotic disorders.
Recently published data have suggested that
multiple additional factors including prothrombotic
risk factors contribute to the symptomatic onset of
cerebral sinovenous thrombosis (CSVT). Assays for
antithrombin III, protein C, S, lupus anticoagulant,
anticardiolipin antibody and presence of factor V
Leiden should be checked[2,8]. In our two cases, one
had prothrombotic risk factor, antithrombin III (AT)
deﬁciency, and the other case had dehydration as the
predisposing factor. There are two major causes of
antithrombin III deﬁciency: (a) an inherited deﬁciency
due to a genetic abnormality (mutation), and (b), an
acquired deﬁciency. The inherited AT deﬁciency is
an uncommon genetic disorder. It is inherited in a
dominant pattern. Homozygous individuals rarely
survive and the fetus usually dies before birth. They
are either quantitative (type I) or qualitative (type
II). Type II is subdivided into the more common, but
less thrombogenic, type IIb deﬁciency caused by a
defect in the heparin-binding region of AT and the
less common, but more thrombophilic, type IIa variant
caused by mutations in the thrombin-binding site.
The antithrombin activity level is the best initial test
to obtain if one suspects that a patient may have AT
deﬁciency. Normal ranges differ from laboratory to
laboratory, but typically, are in the order of 80 – 120%.
A 50% reduction in the level of antithrombin activity
is sufﬁcient to diagnose in favor of thrombosis in
homozygous and heterozygous state. There are many
different mutations in the antithrombin gene that can
lead to inherited AT deﬁciency. Genetic testing is,
therefore, not possible in routine clinical practice[13].
Five European Pediatric Neurology stroke registries,
studied 42 children with CSVT, patients aged from three
weeks to 13 years[10]. Symptoms on presentation were
lethargy, anorexia, headache, vomiting, seizures, focal
signs or coma. The same clinical ﬁndings were present
in our cases. Sinovenous thrombosis was conﬁrmed
by CT, MRI with or without MRV[8]. Transverse sinus
thrombosis was more common (73%) than sagittal
sinus thrombosis (35%)[9]. In case I, the CT head
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reported venous sinus thrombosis involving the left
transverse, straight sinus and part of left sigmoid and
superior sagittal sinus. This was followed by MRI and
MRV, whose ﬁndings were consistent with thrombosis
of left transverse and sigmoid sinus with slow ﬂow in
the superior sagittal sinus. In case II, CT head and MRI
and MRV ﬁndings were suggestive of diffuse brain
edema, with severe hypoxic changes, and occlusion of
dural sinuses.
Treatment of CSVT has historically involved
general supportive or symptomatic measures such
as hydration, antibiotics for septic cases, control of
seizure activity with anticonvulsant, and measures
aimed at decreasing intracranial pressure[8]. In children
with ﬁrst episode of venous thromboembolism (VTE),
anticoagulant therapy is recommended with either
UFH or low-molecular-weight heparin (LMWH).
Dosing of IV UFH should prolong the activated partial
thromboplastin time (APTT) to a range that corresponds
to an anti-factor Xa assay (anti-FXa) level of 0.35 to 0.7
U/ml, whereas LMWH should achieve an anti-FXa
level of 0.5 to 1.0 U/ml 4 h after an injection for twicedaily dosing. In neonates with ﬁrst VTE, management
is suggested with either anticoagulation or supportive
care with radiologic monitoring and subsequent
anticoagulation, if extension of the thrombosis occurs
during supportive care[11]. In the absence of major CNS
hemorrhage, anticoagulant therapy is appropriate.
Anticoagulation therapy is administered for three
months, if full recanalization is seen on the three
month monitoring CT scan / MRV examination or for
six months, if only partial recanalization is seen on the
three monthly monitoring CT or MRV examination[11].
If no anticoagulants are administered due to signiﬁcant
hemorrhage, repeat MRV, or CT venography should
be obtained at one week after diagnosis. For children
with CSVT, suggested treatment is for 5 to 7 days with
either UFH or LMWH followed by LMWH or VKAS
(vit. K antagonists), (target INR 2.5, INR range 2.0 to
3.0) for 3 to 6 months even in the presence of localized
hemorrhagic infarct[12]. In our cases, we followed the
same protocol for anticoagulant therapy for both
patients.
The ﬁrst case showed improvement evident by both
clinical and radiological evaluation on follow up, except
for mild neurological deﬁcit which needed further
follow up for long term outcome determination. In the
second case, the patient had dural sinus thrombosis
associated with multiple cortical venous infarct with
severe ischemic changes. Unfortunately, the patient
expired.
CONCLUSION
The long term neurological outcome of sinovenous
thrombosis in children is unclear. Long term follow up
of affected children is very important, especially, in
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neonates, since the onset of signs of neurological injury
is delayed in this age group. Given the increasing
incidence of sinovenous thrombosis in children, the
variation in treatment and the adverse outcomes in
half of the children with this disorder, there is a need
to identify some effective immediate and secondary
preventive therapies.
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Diagnosis of Papillary Thyroid Carcinoma in Fine Needle Aspiration
Smears: Factors That Affect Decision Making
Das DK, Sharma PN
Department of Pathology, Faculty of Medicine, Kuwait University, Mubarak Al-Kabeer Hospital, Safat, Kuwait
E-mail: dilip76@hotmail.com

Acta Cytol 2009; 53:497-506
Objective: To investigate into the limitations in decision making in papillary thyroid carcinoma (PTC) in
ﬁne needle aspiration smears.
Study design: We studied the cytology reports of 21 cases with deﬁnitive diagnoses of PTC, 17 suspicious/
suggestive of (S/O) PTC, and 17 rule out (R/O) PTC, 8 R/O neoplasms and 15 nonneoplastic lesions
with 1 or more cytologic features of PTC. Five important cytomorphologic features-papillary formation,
intranuclear cytoplasmic inclusions, nuclear grooves, ﬁne nuclear chromatin and psammoma bodies-were analyzed for their frequency and through a scoring system.
Results: Three or more cytologic features of PTC were present in 18 (85.7%) cases with a deﬁnitive
diagnosis of PTC as opposed to 7 (41.2%) cases diagnosed as S/O PTC, 2 (11.8%) of R/O PTC, 0% of R/O
neoplasia and 0% of nonneoplastic lesions (p = 0.0062-<0.0001). The scores of PTC cases (5.8 +/- 1.14) were
signiﬁcantly higher (p <0.0001) than those of S/O PTC (3.8+/-1.47), R/O PTC (2.4+/-1.27), R/O neoplasia
(1.4 +/- 0.69) and nonneoplastic lesions (1.1 +/- 0.62). Available histopathology reports in PTC, S/O PTC
and R/O PTC cases conﬁrmed the presence of PTC in 92.9%, 62.5% and 16.7%, respectively.
Conclusion: During decision making, the number of cytomorphologic features as well as some speciﬁc
features and their extent in FNA smears give varying amounts of conﬁdence to the cytopathologist in
diagnosing the cases as PTC or otherwise.

Circulating Markers of Inﬂammation and Endothelial Dysfunction in
Arab Adolescent Subjects: Reference Ranges and Associations with
Age, Gender, Body Mass and Insulin Sensitivity
Al-Isa AN, Thalib L, Akanji AO
Department of Community Medicine, Faculty of Medicine, Kuwait University, Kuwait

Atherosclerosis 2010; 208: 543-549
Introduction: Important biochemical markers for the low-grade vascular inﬂammation and endothelial
dysfunction that characterize the earliest events in the pathogenesis of atherosclerosis are CRP and the
adhesion molecules ICAM-1 and VCAM-1. This study aims to evaluate, in healthy Arab adolescent subjects
aged 10-19 yr, the reference ranges for these markers and their associations with such determinants as age,
gender, body mass and insulin sensitivity.
Continued..
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Methods: There were 774 Kuwaiti subjects (316 boys and 456 girls) aged mean (SD) 14.5 (2.2) yr. All had
detailed clinical examination, anthropometry (to derive BMI) and assessment of fasting serum levels of
CRP, ICAM-1, VCAM-1 and insulin (and HOMA-IR) to derive their reference values. Associations with
putative determinants were explored by logistic regression analyses.
Results and discussion: The reference ranges (mean (SD)) were: CRP 0.28 (0.49) mg/dl; ICAM-1, 286
(119) ng/ml; VCAM-1, 1148 (352) ng/ml; HOMA-IR, 4.57 (5.05). These parameters were signiﬁcantly
higher in boys than in girls, and in the overweight/obese and those aged </= 14 yr. BMI was signiﬁcantly
and independently related to CRP and ICAM-1 even after adjusting for age, gender, socio-demographic
factors, diet and exercise. Levels of these markers were signiﬁcantly inﬂuenced by age and gender.
Conclusion: BMI, age and gender are signiﬁcant predictors of serum levels of circulating inﬂammatory
biomarkers, particularly ICAM-1, CRP and HOMA-IR. These atherogenic processes therefore probably
cluster together in early life in individuals at increased later heart disease risk. Preventive public health
measures should therefore commence in early childhood.

Expression of Estrogen Receptor Alpha And Estrogen Receptor Beta in
Fine Needle Aspirates of Breast Carcinoma
Kapila K, Anim JT, Francis IM, Al-Mulla F, George SS, Behbehani AI
Cytology Unit and Cytology Laboratory, Department of Pathology, Faculty of Medicine, Kuwait University, Safat,
Kuwait. E-mail: kkapila@yahoo.com

Acta Cytol 2010; 54:25-30
Objective: To evaluate the expression of estrogen receptor beta (ERbeta) in ﬁne needle aspirates (FNAs)
and correlate the ﬁndings with its expression in tissue sections.
Study Design: In 38 cases of breast carcinoma, expression of estrogen receptor alpha (ERalpha) and ERbeta
in aspirates and tissue sections was correlated with the cytologic and histologic grade of the tumor.
Results: ERalpha and ERbeta were expressed as nuclear staining in 80% and 90% of the cases in tissue
sections and 47% and 45% of the cases in aspirates, respectively. Tissue expression of ERalpha (grade
1, 81%; grade 2, 100%) and ERbeta (grade 1, 94%; grade 2, 100%) was greater than in grade 3 tumors
(ERalpha, 50%; ERbeta, 70%). In FNAs, they were equally distributed in the different cytologic grades.
In aspirates 30% of ERalpha negative tumors were positive for ERbeta, while in tissues 75% of ERalphanegative tumors were positive for ERbeta (p = 0.007).
Conclusion: Demonstration of ERbeta on FNA smears is feasible. It helps identify the speciﬁc subcohort
of ERbeta-positive tumors in ERalpha-negative breast cancers; that may have therapeutic importance.

Toxic Tacrolimus Blood Levels with Rifampin
Administration in a Renal Transplant Recipient
Abdel Halim M, Al-Otaibi T, Gheith O, El-Kholy O, Abdel Tawab K, Said T, Nair P, Nampoory MR
Hamed Alessa Ogran Transplantation Center, Ibn Sina Hospital, Safat, Kuwait.
E-mail:medhatmohamed2000@yahoo.com

Ann Transplant 2010; 15:57-60
Background: Induction of the hepatic and intestinal cytochrome P450-3A4 system and intestinal Pglycoprotein is an unavoidable consequence of rifampin administration which requires substantial
increase in tacrolimus dose when given concurrently. Chronic diarrhea is known to precipitate tacrolimus
Continued..
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toxicity irrespective of its cause in renal transplant recipients.
Case Report: A 28 years old lady had a second renal transplant when she was 15 years old which is
functioning normally. She was maintained on prednisolone, azathioprine, omeprazole and tacrolimus.
Tacrolimus was maintained on therapeutic levels (5-7 ng/ml). She developed pyrexia of unknown
origin associated with chronic diarrhea. Detailed investigations didn’t reach any deﬁnite diagnosis.
Antituberculous drugs including rifampin were started emperically. During the ﬁrst four months of
antituberculous treatment diarrhea worsened and unexpected high tacrolimus trough blood levels were
observed requiring successive dose reduction from 7 mg/day up to 0.5 mg every other day with rise
of serum creatinine from 100 to 140 umol/l. Tacrolimus was changed to low dose sirolimus and renal
function gradually improved to its baseline while still on rifampin treatment.
Conclusions: We conclude that chronic diarrhea may cause toxic tacrolimus blood levels even in presence
of rifampin, this would be due to its signiﬁcant cytochrome P450-3A4 and P-glycoprotein enzyme
inhibitory effect.

Headscarf Pin Tracheobronchial Aspiration: A Distinct Clinical Entity
Al-Sarraf N, Jamal-Eddine H, Khaja F, Ayed AK
Department of Thoracic Surgery, Chest Disease Hospital, Kuwait. E-mail: trinityq8@hotmail.com

Interact Cardiovasc Thorac Surg 2009; 9:187-190
Foreign body (FB) aspiration is commonly seen in children and less commonly in the elderly. However,
due to some social and cultural factors, a distinct group of tracheobronchial FB aspiration is increasingly
recognized. We sought to assess our experience with such entity. A retrospective review of all cases with
veil pin tracheobronchial FB aspiration in a single center over a 13-year period was carried out. There
were 35 cases of headscarf tracheobronchial FB aspiration. All were females with mean age of 14 years. All
patients experienced coughing and all had positive chest radiography ﬁndings. Commonest anatomical
location was right main bronchus (32%) followed by left main bronchus (23%). Tracheal pins occurred in
17%. Rigid bronchoscopy was used more often than ﬂexible bronchoscopy (83% vs. 17%, respectively).
Repeat bronchoscopy was required in two cases (6%). Thoracotomy was required in one patient (3%).
There were no complications or hospital deaths. Headscarf pin aspiration is seen in middle-aged women
who inappropriately place the pins between their lips prior to securing their veils. Bronchoscopy is the
treatment modality of choice and surgery is rarely required. Preventative educational strategies should be
implemented to reduce such an avoidable risk.

Emotional Reaction to Diagnosis of Infertility in Kuwait and Successful
Clients’ Perception of Nurses’ Role During Treatment
Omu FE, Omu AE

BMC Nurs 2010; 9:5 [Epub ahead of print]
Background: The unfulﬁlled desire of millions of infertile couples worldwide to have their own biological
children results in emotional distress. This study evaluated the emotional reactions of couples attending a
combined infertility clinic in Kuwait and successful clients’ perception of nurses.
Methods: Quantitative and qualitative methods were used. The ﬁrst phase was by structured interview
using two standardized psychological scales: the 25-item Hopkins Symptom Checklist and Modiﬁed
Fertility Adjustment Scale. Data were collected from 268 couples attending the combined infertility clinic,
Continued..
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between October 2002 and September 2007. The second phase was a semi-structured interview of 10
clients who got pregnant following treatment. The interview explored their feelings and perception of the
nurses’ role. Interviews were transcribed verbatim and analyzed.
Results: The average duration of infertility was 4 years; 65.7% of the women and 76.1% of men suffered
from primary infertility. Emotional reactions experienced were: anxiety in women (12.7%) and men (6%),
depression in women (5.2%) and men (14.9%) and reduced libido in women (6.7%) and men (29.9%).
Also in men, 14.9% experienced premature ejaculation, 5.2% weak ejaculation and 7.9% had impotence
although 4.9% were transient. In the semi-structured interviews, the emotions expressed were similar
and in addition to anger, feelings of devastation, powerlessness, sense of failure and frustration. In the
survey, 12.7% of the men were found to show more anxiety than women (6%). Although all the 10 women
interviewed conﬁrmed they were anxious; only 4 of their partners were reported to be sad or anxious.
Successful clients’ perception of nurses’ roles included nurses carrying out basic nursing procedures,
communicating, educating about investigative and treatment procedures, providing emotional support
by listening, encouraging, reassuring and being empathetic.
Conclusions: This study illuminates the emotional reactions of infertile clients. Fertility nurses in Kuwait
can provide emotional support through communication. The need for additional and continuous training
for nurses employed in fertility settings in Kuwait is paramount.

Anterior Cruciate Ligament Reconstruction using Autologous Hamstring
Double Bundle Graft Compared with Single Bundle Procedures
Ibrahim SA, Hamido F, Al Misfer AK, Mahgoob A, Ghafar SA, Alhran H.
Department of Sports Unit, Al Razi Orthopaedic Hospital, Safat, Kuwait. E-mail: samirabdulrazik@yahoo.com

J Bone Joint Surg Br 2009; 91:1310-1315
A total of 218 patients with unilateral anterior cruciate ligament deﬁciency were randomly assigned to one
of four groups. In group A, an anatomical double bundle anterior cruciate ligament reconstruction was
performed; group B were treated by a single bundle using an Endobutton for femoral ﬁxation; in group
C, by a single bundle using RigidFix cross pins for femoral ﬁxation; and in group D, by a single bundle
using a bioabsorbable TransFix II screw for femoral ﬁxation. For tibial ﬁxation a bioabsorbable Intraﬁx
interference screw was used for all the groups and the graft was fashioned from the semitendinosus
and gracilis tendons in all patients. In all, 18 patients were lost to follow-up. The remaining 200 were
subjected to a clinical evaluation, with assessment of the anterior drawer, Lachman’s and the pivot-shift
tests, and KT-1000 arthrometer measurement. They also completed the International Knee Documentation
Committee, Lysholm knee and Tegner activity scores. At a mean of 29 months (25 to 38) follow-up there
were no signiﬁcant differences concerning time between injury and range of movement and Lysholm
knee scores among the four groups. However, the double bundle method showed signiﬁcantly better
results for the pivot-shift test (p = 0.002). The KT 1000 measurements showed a mean difference between
the reconstructed knee and the patients’ normal knee of 1.4 mm in the double bundle group and 2.4
mm in the single bundle group; which was statistically signiﬁcant. The Lachman and anterior drawer
tests also showed superior results for the double bundle method. The International Knee Documentation
Committee scale showed no signiﬁcant difference among the groups (p < 0.001). On clinical evaluation
the double bundle group showed less laxity than the single bundle groups. However, regardless of the
technique, all knees were improved by anterior cruciate ligament reconstruction compared with their
pre-operative status.
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Babichan K Chandy
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9th Asian-Paciﬁc Congress of Cardiovascular and
Interventional Radiology (APCCVIR 2010)
Jun 01 - 04, 2010
Seoul, Republic of Korea
Contact: Secretariat - APCCVIR
Phone: 82-2-3471-8555; Fax: 82-2-521-8683
E-Mail: apccvir@insession.co.kr
11th European Congress of Pediatric Surgery
Jun 02 - 05, 2010
Berne, Switzerland
Contact: Mrs U. Gueder
Fax: 39-0-409-870-136
E-Mail: direktion.kchk@insel.ch
3rd congress of EASAPS (European Association of
Societies of Aesthetic Plastic Surgery) incorporating
the Spring Academy VDÄPC (Association of the
German Aesthetic Plastic Surgeons)
Jun 04 - 06, 2010
Aachen, Germany
Contact: Francesca Rustler
Phone: 0-3641-353-3273
E-Mail: francesca.rustler@conventus.de
46th American Society of Clinical Oncology (ASCO)
Annual Meeting 2010
Jun 04 -08, 2010
Chicago, IL, United States
Contact: Meeting Organiser: 2318 Mill Road, Suite 800,
Alexandria, VA 22314
Phone: 888-282-2552 or 571-483-1300
E-Mail: membermail@asco.org
6th World Congress of the International Society of
Physical and Rehabilitation Medicine
Jun 04 - 09, 2011
San Juan, Puerto Rico
Contact: Werner Van Cleemputte, Managing Director
Medicongress Waalpoel 28/34, B-9960 Assenede,
Belgium
Phone: 32-0-93-443-959; Fax: 32-0-93-444-010
E-Mail: werner@medicongress.com
The 10th Congress of The European Society of Pediatric
Otorhinolaryngology (ESPO)
Jun 05- 08, 2010
Pamplona, Spain
Contact: Congress Secretariat
Phone: 34-91-575-9393; Fax: 34-91-431-2692
E-Mail: orlcongresos@seorl.net

29th European Academy of Allergy and Clinical
Immunology Congress (EAACI)
Jun 05- 09, 2010
London, England, United Kingdom
Contact: Congress Secretariat
E-Mail: eaaci2010@congrex.com
57th Society of Nuclear Medicine (SNM 2010) Annual
Meeting
Jun 05 - 09, 2010
Salt Lake City, UT, United States
Contact: Secretariat - SNM
Phone: 703-708-9000 ext 1229
E-Mail: MeetingInfo@snm.org
The International Council of Ophthalmology World
Congress (WOC 2010)
Jun 05 - 09, 2010
Berlin, Germany
Contact: Congress Secretariat
E-Mail: info@icoph.org
International College of Neuropsychopharmacology
2010 Congress
Jun 06 - 10, 2010
Hong Kong, China
Contact: Organiser
Phone: 0-1-355-244-966; Fax: 0-1-355-249-959
E-Mail: cinp2010@congrex.com
29th World Congress of Biomedical Laboratory Science
Jun 06 - 10, 2010
Nairobi, Kenya
Contact: Hila Vakrat
Phone: 41-0-22-533-0948; Fax: 41-0-22-580-2953
E-Mail: secretariat@akmlso-ifbls2010.org
13th International Conference on Emergency Medicine
Jun 09 - 12, 2010
Singapore, Singapore
Contact: Stella Chee
Phone: 65-63-795-261; Fax: 65-64-752-077
E-Mail: admin@icem2010.org
The World Conference on Interventional Oncology
(WCIO 2010)
Jun 09 - 12, 2010
Philadelphia, PA, United States
Contact: Yvonne Grunebaum
Phone: 978-927-8330; Fax: 978-524-0498
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The 43rd Annual Meeting of the European Society
for Paediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN)
Jun 09 - 12, 2010
Istanbul, Turkey
Contact: Meeting Organiser
Phone: 44-0-845-1800-360; Fax: 44-0-870-442-9940
E-Mail:espghan2010@mci-group.com

June 2010

Cardiostim 2010 - 17th World Congress in Cardiac
Electrophysiology and Cardiac Techniques
Jun 16- 19, 2010
Nice, France
Contact: Jocelyne Toulouse
Phone: 33-01-47-56-24-56; Fax: 33-01-47-56-24-55
E-Mail: cardiostim@wanadoo.fr

World Psychiatric Association 2010 Regional Meeting
Jun 10 - 12, 2010
St. Petersburg, Russian Federation
Contact: Dr. Valery Krasnov
E-Mail: krasnov@mtu-net.ru

20th International Federation for Psychotherapy World
Congress of Psychotherapy
Jun 16 - 19, 2010
Lucerne, Switzerland
Contact: Dr. Ulrich Schnyder
E-Mail: ulrich.schnyder@psyp.uzh.ch

Euroanaesthesia 2010: The European Anaesthesiology
Congress
Jun 12 - 15, 2010
Helsinki, Finland
Contact: Secretariat
Phone: 32-0-27-433-290; Fax: 32-0-27-433-298
E-Mail: registration@euroanesthesia.org

12th
Danube
Symposium
International
Otorhinolaryngological Congress
Jun 17- 19, 2010
Mikulov, Czech Republic
Contact: Prof. Dr. Ivo Slapak
Phone: 00-420-532-234-225; Fax: 00-420-532-234-430
E-Mail: islapak@med.muni.cz

2nd International Congress on Metabolic Syndrome,
Obesity & Diabetes
Jun 16 - 18, 2010
Zanjan, Islamic Republic of Iran
Contact: Dr. Faranak Shariﬁ
Phone: 00-982-417-270-814; Fax: 00-982-417-270-815
E-Mail: zmdrc@zums.ac.ir

16th World Congress for Bronchology - WCB; 16th
World Congress for Bronchoesophagology - WCBE
Jun 20 - 23, 2010
Mannheim, Germany
Contact: Heike Esmann
Phone: 0049-0-89-307-1011; Fax: 0049-0-89-307-1021
E-Mail: heike.esmann@cocs.de

Nordic Federation of Societies of Obstetrics and
Gynaecology: 37th Nordic Congress of Obstetrics and
Gynaecology
Jun16- 18, 2010
Copenhagen, Denmark
Contact: Meeting Organiser
Phone: 45-70-237-823; Fax: 45-70-237-888
E-Mail: nfog2010@ics.dk
World Congress of Cardiology
Jun 16- 19, 2010
Beijing, China
Contact: Conference Secretariat: KIE
Phone: 551-150-521-215; Fax: 551-150-520-286
E-Mail: tjioekie@uol.com.br
6th Congress of the European Association of
Dermatologic Oncology
Jun 16 - 19, 2010
Athens, Greece
Contact: Mrs. Penelope Mitroyianni
Phone: 30-210-725-7693; Fax: 30-210-725-7532
E-Mail: info@eado2010.org

3rd International Conference on Osteoimmunology:
Interactions of the Immune and Skeletal Systems
Jun 20- 25, 2010
City: Santorini , Greece
Contact: Conference Secretariat
Phone: 1-610-527-7630; Fax: 1-610-527-7631
E-Mail: 3rdOsteoimmunology@aegeanconferences.org
International Congress of the Royal College of
Psychiatrists
Jun 21- 24, 2010
Edinburgh, Scotland
United Kingdom, Caroline Simms
Phone: 44-207-235-2351
E-Mail: conference@rcpsych.ac.uk
BIT’s 3rd World Cancer Congress 2010
Jun 22 - 25, 2010
Singapore, Singapore
Contact: Ms. April Wang or Nancy Jiang
Phone: 0086-411-8479-5469 or 0086-411-8479-9609
ext. 803; Fax: 0086-411-8479-9629
E-Mail: april@bitlifesciences.com
or nancy@cancercon.com
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XI International Congress on Traumatic Stress and
Anxiety Disorders
Jun 23 - 25, 2010
Buenos Aires, Argentina
Contact: Congress Secretartiat
Phone: 00-5411-4903-0493; Fax: 00-5411-4903-0493
E-Mail: info@psicotrauma.org.ar

Psoriasis International Network Congress (PSO 2010)
Jul 01- 04, 2010
Paris, France
Contact: Congress Secretariat
Phone: 33-0-153-858-259
Fax: 33-0-153-858-283
E-Mail: pso2010@mci-group.com

ISCAS - 14th Annual Conference of the International
for Computer Aided Surgery
Jun 23 - 26, 2010
Geneva, Switzerland
Contact: CARS Conference Ofﬁce - Mrs. Franziska
Schweikert
Phone: 49-7742-922-434; Fax: 49-7742-922-438
E-Mail: ofﬁce@cars-int.org

Second International Trauma Conference
Jul 03- 08, 2010
Queenstown, New Zealand
Contact: Bron Chesterman
Phone: 61-8-8267-6660; Fax: 61-8-8267-6668
E-Mail: events@learningandleisure.com.au

2nd Italian Conference on Thoracic Oncology
Jun 24 - 26, 2010
Rome, Italy
Contact: Conference Secretariat
E-Mail: Rosella.spinetti@alice.it
Symposium in Reconstructive Microsurgery
Jun 24 - 27, 2010
Rochester, MN, United States
Contact: Conference Organizer
Phone: 800-323-2688
E-Mail: cme@mayo.edu
2010 Annual Meeting of the Canadian Urological
Association
Jun 27- 30, 2010
Charlottetown, Canada
Contact: CUA Central Ofﬁce, 1155 University, Suite
1155, Montréal, QC, Canada H3B 3A7 Phone: 1-514395-0376; Fax: 1-514-875-0205
E-Mail: cua@cua.org
12th World Congress on Gastrointestinal Cancer
(WCGI & ESMO)
Jun 30 - Jul 03, 2010
Barcelona, Spain
Contact: Secretariat
Phone: 770-751-7332; Fax: 770-751-7334
E-Mail: meetings@imedex.com
6th Asian Interventional Cardiovascular Therapeutics
Congress
Jul 01 - 03, 2010
Singapore, Singapore
Contact: Congress Secretariat
Phone: 65-6496-6845 or 65-6496-6850
Fax: 65-6496-6853
E-Mail: conferenceinfo@nhg.com.sg

2nd Symposium of Clinical and Applied Anatomy
Prague 2010
Jul 09 - 11, 2010
Prague, Czech Republic
Contact: Assoc. Prof. Vaclav Baca, PhD.
Phone: 420-267-102-508; Fax: 420-267-102-504
E-Mail: vaclav.baca@lf3.cuni.cz
World Congress of the World Federation of
Hemophilia
Jul 10 - 14, 2010
Buenos Aires, Argentina
Contact: Maria Milagros Salas - Congress & M
Manager
Phone: 1-514-394-2837
E-Mail: hemophilia2010@wfh.org
7th International Congress on Neuroendocrinology
Jul 10 - 15, 2010
Rouen, France
Contact: Secretary General: William Rostene, INSERM
U.732 Hôpital Saint-Antoinie, 184, rue du Fauborg
Saint Saint-Atoine 75012 Paris, France
Phone: 33-149-284-676
E-Mail: william.rostene@st-antoine.inserm.fr
14th Asia Paciﬁc League of Associations
Rheumatology (APLAR 2010)
Jul 11 - 15, 2010
Hong Kong, Hong Kong
Contact: APLAR 2010 Congress Secretariat
Phone: 852-2559-9973; Fax: 852-2547-9528
E-Mail: enquiry@aplar2010.com
16th World Congress of Basic &
Pharmacology
Jul 13 - 23, 2010
Copenhagen, Denmark
Contact: Prof. Kim Brøsen / Tina Ludvig
E-Mail: kbrosen@health.sdu.dk /
tludvig@health.sdu.dk
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XIX Biennial Meeting of the International Society for
Eye Research (ISER 2010)
July 18 - 23, 2010
Montreal, QC, Canada
Contact: KENES International
E-Mail:iser@kenes.com
XVIII International AIDS Conference (AIDS 2010)
Jul 18 - 23, 2010
Vienna, Austria
Contact: International AIDS Society HQ, PO Box 20,
CH - 1216 Cointrin, GENEVA, Switzerland
Phone: 41-0-22-7-100-800; Fax: 41-0-22-7-100-899
E-Mail: info@iasociety.org
British Association of Paediatric Surgeons 57th Annual
Congress
Jul 21 - 24, 2010
Aberdeen, Scotland, United Kingdom
Contact: British Associaiton of Paediatric Surgeons,
Royal College of Surgeons, 35-43 Lincolns Inn Fields,
London WCA 3PN
Phone: 02-0-78-696-915; Fax: 02-0-78-696-919
The 17th Scoliosis Research Society (SRS) International
Meeting on Advanced Spine Techniques
Jul 21 - 24, 2010
Toronto, Canada
Contact: Meetings Department
Phone: 1-414-289-9107; Fax: 1-414-276-3349
E-Mail: meetings@srs.org

June 2010

The 26th International Pediatric Association Congress
of Pediatrics (IPA 2010)
Aug 04 - 09, 2010
Johannesburg, South Africa
Contact: Liraz Bregman
Phone: 41-229-080-488; Fax: 41-227-322-850
E-Mail: IPAcongress@ipa-world.org
The American Society of Emergency Radiology 2010
Annual Meeting and Postgraduate Course in Trauma
and Emergency Radiology
Aug 11 - 14, 2010
Seattle State, WA, United States
Contact: Jessica Whalen
Phone: 713-965-0566; Fax: 713-960-0488
E-Mail: asermeetingsdept@meetingmanagers.com
XXIII International Congress of the Transplantation
Society
August 15 - 19, 2010
Vancouver, BC, Canada
Contact: Diana Klingner
Phone: 1-604-681-2153; Fax: 1-604-681-1049
E-Mail: tts2010@meet-ics.com
14th International Congress of Immunology
Aug 22 - 27, 2010
Kobe, Japan
Contact: Prof. Masayuki MIYASAKA
Phone: 81-6-6879-3972; Fax: 81-6-6879-3979
E-Mail: mmiyasak@orgctl.med.osaka-u.ac.jp

9th International Congress on the Future of Breast
Cancer
Jul 22 - 25, 2010
La Jolla, CA, United States
Contact: Registration Team
Phone: 888-949-0045; Fax: 214-367-3305
E-Mail: info@cancerlearning.com

2nd European Plastic Surgery Research Council
Meeting
Aug 26 - 29, 2010
Hamburg, Germany
Contact: Stefanie Becker
Phone: 49-0-3641-3533-2708; Fax: 49-0-3641-353-321
E-Mail: stefanie.becker@conventus.de

15th World Congress on Heart Disease, Annual
Scientiﬁc Sessions 2010
Jul 24 - 27, 2010
Vancouver, BC, Canada
Contact: Asher Kimchi, M.D.
Phone: 310-657-8777; Fax: 310-659-4781
E-Mail: klimedco@ucla.edu

World Congress on Gastrointestinal Cancer: Asian
Perspectives
Aug 27- 29, 2010
Hong Kong, China
Contact: Theresa Jones
Phone: 1-678-242-0906; Fax: 1-678-242-0920
E-Mail: meetings@imedex.com

20th Annual Mayo Clinic Hematology/Oncology
Reviews
Jul 29 - 31, 2010
Amelia Island, FL, United States
Contact: Linda Gibson
Phone: 800-462-9633; Fax: 904-953-2954
E-Mail: cme-jax@mayo.edu

Intercongress Meeting of the European Society of
Pathology (ESP 2010)
Aug 31- Sep 04, 2010
Krakow, Poland
Contact: Congress Secretariat
Phone: 49-30-300-66-90; Fax: 49-30-305-73-91
E-Mail: esp-krakow@cpo-hanser.de
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28th World Congress of Endourology
Sep 01 - 04, 2010
Chicago, IL, United States
Contact: Bailey-Turner Chernise
E-Mail: cturner@bsdad.uchicago.edu
Society of Laparoendoscopic Surgeons: 19th SLS
Annual Meeting and Endo Expo 2010
Sept 01- 04, 2010
New York, NY, United States
Contact: SLS Secretariat
Phone: 1-800-446-2659 / 1-305-665-9959;
Fax: 1-305-667-4123
E-Mail: conferences@sls.org
World Psychiatric Association 2010 Regional
Meeting
Sept 01 - 05, 2010
Beijing, China
Contact: Dr. Yizhuang Zou
E-Mail: yzouy@263.net
33rd Annual Meeting of the European Academy of
Facial Plastic Surgery
Sep 01 - 05, 2010
Antalya, Turkey
Contact: Prof. Fazil Apaydin
Phone: 90-216-449-4945 Fax: 90-216-449-6410
E-Mail: eafps2010@k2-events.com
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European Society of Urogenital Radiology: 2010
Symposium of the ESUR
Sep 09 - 12, 2010
City: Bruges, Belgium
Contact: ESUR Head Ofﬁce
Phone: 43-15-334-064
Fax: 43-15-334-064 - 448
E-Mail: ESURSecretary@ecr.org
AAO-HNSF Annual Meeting and Oto Expo 2011
Sep 11 - 14, 2011
San Francisco, CA, United States
Contact: Meeting Organiser: AAO-HNSF, 1650
Diagonal Road, Alexandria, VA 22314-2857, USA
Phone: 1-703-836-4444 Fax: 1-703-519-1546
E-Mail: meetings@entnet.org
XVIIth International Congress of Neuropathology
Sep 11 - 15, 2010
Salzburg, Austria
Brigitte Millán-Ruiz
Phone: 43-1-404-005-573; Fax: 43-1-404-005-511
E-Mail: brigitte.millan-ruiz@meduniwien.ac.at
ITC 2010: The 14th International Thyroid Congress
Sep 11 - 16, 2010
Paris, France
Contact: Conference Secretariat
Phone: 0-153-858-280 Fax: 0-153-858-283
E-Mail: itc2010info@mci-group.com

45th Annual Meeting American Society of Head and
Neck Radiology (ASHNR)
Sep 07 - 11, 2011
San Diego, CA, United States
Contact: Meeting Organiser: ASHNR, 2210 Midwest
Road, Suite 207 Oak Brook, Illinois 60523-8205
Phone: 630-574-0220; Fax: 630-574-0661

International Federation of Fertility Societies (IFFS):
20th World Congress on Fertility & Sterility
Sept 12 - 15, 2010
Munich, Germany
Contact: INTERPLAN Congress, Meeting and Event
Management AG Ofﬁce
Phone: 49-8-954-823-473; Fax: 49-8-954-823-442
E-Mail: f.rama@interplan.de

2010 World Molecular Imaging Congress
Sep 08 - 11, 2010
Kyoto, Japan
Contact: Nichole Navar
Phone: 310-215-9730; Fax: 310-215-9731
E-Mail: ami@ami-imaging.org

38th Annual Meeting of the International Society for
Pediatric Neurosurgery
Sept 13 - 16, 2010
Jeju, Korea
Contact: Gordon Mccomb
E-Mail: gmcomb@chla.usc.edu

28th ESOPRS Annual Meeting - European Society of
Ophthalmic Plastic and Reconstructive Surgery
Sep 09 - 11, 2010
Munich, Germany
Contact: Frau Claudia Schäfer
Phone: 0049-0-89-307-1011; Fax: 0049-0-89-307-1021
E-Mail: claudia.schaefer@cocs.de

11th Congress on Reproductive Biomedicine and 6th
Congress on Stem Cell Biology & Technology
Sep 15 - 17, 2010
Middle East, Islamic Republic of Iran
Contact: A. Orae
Phone: 098-21-2231-0406; Fax: 098-21-2231-0406
E-Mail: royancongress@gmail.com
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15th Congress of the European Society of Surgical
Oncology (ESSO)
Sep15 - 17, 2010
Bordeaux, France
Contact: Congress Secretariat
Phone: 32-0-2-775-0201; Fax: 32-0-2-775-0200
E-Mail: ESSO2010@ecco-org.eu

The 1st World Congress on Controversies in
Gastroenterology & Liver Diseases (C-GOLD)
Sep 23 - 26, 2010
Prague, Czech Republic
Contact: Ilana
Phone: 972-3-566-6166; Fax: 972-3-566-6177
E-Mail: cgold@comtecmed.com

2010 European Respiratory Society (ERS) Annual
Congress
Sep 18 - 22, 2010
Barcelona, Spain
Contact: Conference Secretariat: ERS 2010 c/o K.I.T.
Group GmbH
Phone: 49-0-30-246-032-20 Fax: 49-0-30-246-032-00
E-Mail: ers2010registration@kit-group.org

Cardiovascular and Interventional Radiological
Society of Europe (CIRSE 2010) Annual Congress
Oct 02 - 06, 2010
Valencia, Spain
Contact: Secretariat - CIRSE
E-Mail: info@cirse.com

World Congress on Refractive Error
Sep 20 - 22, 2010
Durban, South Africa
Contact: Conference Secretariat
Phone: 27-31-201-1470; Fax: 27-31-201-1510
E-Mail: events@confcall.co.za
Central European Congress
(CECR2010)
Sep 22 - 24, 2010
Sopron, Hungary
Contact: Prof Gyula Poór
Phone: 36-1-336-0464
E-Mail: titkarsag@mre.hu

of

Rheumatology

40th Annual Meeting of the German Society of
Immunology
Sep 22 - 25, 2010
Leipzig, Germany
Contact: Nadia Al-Hamadi
Phone: 49-0-3641-3533-2236; Fax: 49-0-3641-353322309
E-Mail: immunologie2010@conventus.de
ESPE 2010: 49th Annual Meeting of the European
Society for Pediatric Endocrinology
Sep 22 - 25, 2010
Prague, Czech Republic
Contact: Congress Secretariat
Phone: 46-0-8-459-66-00; Fax: 46-0-8-661-91-25
E-Mail: espe2010@congrex.com
The 13th Annual International Congress of Pediatric
Hepatology, Gastroenterology and Nutrition
Sep 22 - 25, 2010
Sharm-El Sheikh, Egypt
Contact: Mortada El-Shabrawi
Phone: 201-2313-3705; Fax: 202-3761-9012
E-Mail: melshabrawi@medicine.cu.edu.eg

American College of Surgeons 96th Annual Meeting
Oct 03 - 07, 2010
Washington, DC, United States
Contact: American College of Surgeons
Phone: 312-202-5000; Fax: 312-202-5001
E-Mail: postmaster@facs.org
XVIII World Congress on Psychiatric Genetics
Oct 03 - 07, 2010
Athens, Greece
Contact: Mrs Penelope Mitrogianni
Phone: 30-210-725-7693; Fax: 30-210-725-7532
E-Mail: info@ispg2010.org
18th International Congress on Palliative Care
Oct 05 - 08, 2010
City: Montreal, QC, Canada
Contact: Frank Salvatori
Phone: 450-292-3456 ext 224; Fax: 450-292-3453
E-Mail: frank@odon.ca
WINFOCUS 2010: 6th World Congress on Ultrasound
in Emergency & Critical Care Medicine
Oct 06 - 09, 2010
Rome, Italy
Contact: Winfocus Secretariat
Phone: 39-051-230-385; Fax: 39-051-221-894
E-Mail: secretariat@winfocus.org
19th Congress of the European Academy of
Dermatology and Venereology (EADV)
Oct 06 - 10, 2010
Gothenburg, Sweden
Contact: EADV Ofﬁce
Phone: 322-650-0090; Fax: 322-650-0098
E-Mail: ofﬁce@eadv.org
MASCON 2010
Oct 08 - 10, 2010
Mumbai, India
Contact: Dr.Vijay Shetty or Dr.Mayuri Shetty
Phone: 0-982-107-6279 or 0-982-018-5527; Fax: 91-222590-6346
E-Mail: info@mumbaiana.org
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EMAA 2010 - European Masters in Aesthetic & AntiAging Medicine
Oct 15 - 17, 2010
Paris, France
Contact: Christophe Luino
Phone: 01-56-837-800; Fax: 01-56-837-805
E-Mail: contact@euromedicom.com

6th International Congress of the Asia-Paciﬁc Metabolic
and Bariatric Surgical Society
Oct 21- 23, 2010
Singapore, Singapore
Contact: Mrs Norizam
Phone: 656-772-2920; Fax: 656-774-6077
E-Mail: info@apmbss2010.com

2010 Annual Meeting of the American Academy of
Ophthalmology
Oct 16 - 19, 2010
Chicago, IL, United States
Contact: American Academy of Ophthalmology
Phone: 415-447-0320
E-Mail: meetings@aao.org

48th Annual Meeting of the Infectious Diseases Society
of America
Oct 21 - 24, 2010
Vancouver, BC, Canada
Contact: IDSA, 1300 Wilson Blvd, Suite 300, Arlington,
VA 22209
Phone: 703-299-0200; Fax: 703-299-0204
E-Mail: info@idsociety.org

The 7th Combined Meeting of Orthopaedic Research
Societies
Oct 16 - 20, 2010
Kyoto, Japan
Contact: Secretariat
Fax: 81-52-950-6146
E-Mail: cors2010@cs-oto.com
ASA 2010: American Society of Anesthesiologists
Annual Meeting
Oct 16 - 20, 2010
San Diego, CA, United States
Contact: Meeting Organiser
E-Mail: annmtg@asahq.org
20th World Congress of the IASGO
Oct 20 - 23, 2010
Cairo, Egypt
Contact: Dr. Shahenda El Hawary
Phone: 20-233-023-642; Fax: 20-233-027-672
E-Mail: cobshahi@link.net
Turkish Respiratory Society 32 Annual Congress
Oct 20 - 24, 2010
City: Antalya, Turkey
Contact: ERDINC TAN
Phone: 902-164-494-945; Fax: 902-164-494-945
E-Mail: solunum2010@k2-events.com
nd

2010 ASDS (American Society for Dermatologic
Surgery) Annual Meeting
Oct 21 - 24, 2010
Chicago, IL, United States
Contact: American Society for Dermatologic Surgery
Phone: 847-956-0900
Lymphoma & Myeloma 2010: An International
Congress on Hematologic Malignancies
Oct 21 - 23, 2010
New York, NY, United States
Contact: Imedex Customer Service
Phone: 1-678-242-0906; Fax: 1-678-242-0920
E-Mail: meetings@imedex.com

American Society for Reproductive Medicine 66th
Annual Meeting
Oct 23 - 27, 2010
Denver, CO, United States
Contact: American Society for Reproductive Medicine,
1209 Montgomery Highway, Birmingham, Alabama
35216-2809
Phone: 205-978-5000; Fax: 205-978-5005
E-Mail: asrm@asrm.org
The American Academy of Child and Adolescent
Psychiatry 57th Annual Meeting
Oct 26 - 31, 2010
New York, NY, United States
Contact: The American Academy of Child and
Adolescent Psychiatry 3615 Wisconsin Avenue, N.W,
Washington, D.C.20016-3007
Phone: 202-966-7300; Fax: 202-966-2891
E-Mail: meetings@aacap.org
32nd
Turkish
National
Congress
of
Otorhinolaryngology and Head & Neck Surgery
Oct 27 - 31, 2010
Antalya, Turkey
Contact: Prof. Atilla Tekat
Phone: 90-216-449-4945; Fax: 90-216-449-6410
E-Mail: kbb2010@k2-events.com
2010 American Society of Clincial Pathology (ASCP)
Annual Meeting
Oct 27 - 31, 2010
San Francisco, CA, United States
Contact: Meeting Organiser
Phone: 800-267-2727; Fax: 312-541-4472
E-Mail: info@ascp.org
Chest 2010: American College of Chest Physicians
(ACCP) Annual Meeting
Oct 30 - Nov 04, 2010
Vancouver, BC, Canada
Contact: Meeting Organiser
Phone: 847-498-1400 or 800-343-2227
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1. Urban Planning Essential for Public Health
2. Drug-Resistant Tuberculosis now at Record Levels
3. All Hands on Deck in the Battle against Dengue Mosquito
4. Human Health under Threat from Ecosystem Degradation
5. WHO Releases New Malaria Guidelines for Treatment and Procurement of Medicines
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1. URBAN PLANNING ESSENTIAL
FOR PUBLIC HEALTH
Dramatic and rapid rise of people living in cities
poses health threat and opportunity
Urban settings have a direct impact on the health of
the people who live there. On World Health Day WHO
is launching a campaign to highlight urban planning
as a crucial link to building a healthy 21st century. In
particular, the Organization calls upon municipal
authorities, concerned residents, advocates for healthy
living and others to take a close look at health inequities
in cities and take action.
The world is rapidly urbanizing with signiﬁcant
changes in our living standards, lifestyles, social
behaviour and health. Thirty years ago, four out of
every 10 people were living in cities, but by 2050 this
number will grow to seven out of 10.
“In general, urban populations are better off than
their rural counterparts. They tend to have greater
access to social and health services and their life
expectancy is longer. But cities can also concentrate
threats to health such as inadequate sanitation and
refuse collection, pollution, road trafﬁc accidents,
outbreaks of infectious diseases and also unhealthy
lifestyles,” says Dr Margaret Chan, WHO DirectorGeneral.
Many cities face a triple threat: Infectious diseases
which thrive when people are crowded together;
chronic, noncommunicable diseases including
diabetes, cancers and heart disease which are on the
rise with unhealthy lifestyles including tobacco use,
unhealthy diets, physical inactivity and harmful use of
alcohol and urban health is often further burdened by
road trafﬁc accidents, injuries, violence and crime.

Despite these challenges, cities also bring
opportunities. Five actions will signiﬁcantly increase
the chance people will be able to enjoy better urban
living conditions:
• promote urban planning for healthy behaviours
and safety
• improve urban living conditions
• ensure participatory governance
• build inclusive cities that are accessible and agefriendly
• make cities resilient to disasters and emergencies
“The wide range of health issues in cities and its
determinants require coordinated policies and actions
across multiple disciplines including environment,
transport, education, parks and recreation, and
urban planning,” says Dr Ala Alwan, WHO Assistant
Director-General for Noncommunicable Diseases and
Mental Health. “We are at a critical turning point in
history where we can make a difference.”
Coordinated policies and actions are also needed
to address the underlying conditions of major health
issues in cities today. For instance, outdoor urban air
pollution kills some 1.2 million people worldwide.
Road trafﬁc injuries among children are of
signiﬁcant concern in urban areas. Globally, road
trafﬁc injuries are the leading cause of death among
youth aged 15–24 years, and the second leading cause
of death for those in the 10–14 years old.
In many cases, rapid population growth outpaces
the municipal capacity to build essential infrastructure
that make life in cities safe and healthy, leading to the
proliferation of informal settlements. Urbanization,
both in the developed and particularly in the
developing world, is accompanied by a concentration
of poverty. Today, an estimated one of three urban

Address correspondence to:
Ofﬁce of the Spokesperson, WHO, Geneva. Tel.: (+41 22) 791 2599; Fax (+41 22) 791 4858; Email: inf@who.int; Web site: http://www.who.int/
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dwellers, amounting to nearly one billion people, live
in urban slums and informal settings -signalling the
call for urgent action to address their needs.
For more information contact:Jacob Kumaresan,
Director, WHO Centre for Health Development,
Kobe, Japan Mobile: +81 80 2435 1861, E-mail:
kumaresanj@wkc.who.int
2. DRUG-RESISTANT TUBERCULOSIS
NOW AT RECORD LEVELS
In some areas of the world, one in four people
with tuberculosis (TB) becomes ill with a form of the
disease that can no longer be treated with standard
drugs regimens, a World Health Organization (WHO)
report says.
For example, 28% of all people newly diagnosed
with TB in one region of north western Russia had
the multidrug-resistant form of the disease (MDRTB) in 2008. This is the highest level ever reported
to WHO. Previously, the highest recorded level was
22% in Baku City, Azerbaijan, in 2007.
In the new WHO’s Multidrug and Extensively
Drug-Resistant Tuberculosis: 2010 Global Report on
Surveillance and Response, it is estimated that 440,000
people had MDR-TB worldwide in 2008 and that a
third of them died. In sheer numbers, Asia bears the
brunt of the epidemic. Almost 50% of MDR-TB cases
worldwide are estimated to occur in China and India.
In Africa, estimates show 69,000 cases emerged, the
vast majority of which went undiagnosed.
Tuberculosis programmes face tremendous
challenges in reducing MDR-TB rates. But there
are encouraging signs that even in the presence
of severe epidemics, governments and partners
can turn around MDR-TB by strengthening efforts
to control the disease and implementing WHO
recommendations.
Two regions in the Russian Federation - Orel
and Tomsk - have achieved a remarkable decline in
MDR-TB in about ﬁve years. These regions join two
countries - Estonia and Latvia - which have reversed
rising high rates of MDR-TB, ultimately achieving
a decline. The United States of America and China,
Hong Kong Special Administrative Region (SAR),
have achieved sustained successes in controlling
MDR-TB.
Progress remains slow in most other countries.
Worldwide, of those patients receiving treatment,
60% were reported as cured. However, only an
estimated 7% of all MDR-TB patients are diagnosed.
This points to the urgent need for improvements in
laboratory facilities, access to rapid diagnosis and
treatment with more effective drugs and regimens
shorter than the current two years.
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WHO is engaged in a ﬁve year project to strengthen
TB laboratories with rapid tests in nearly 30 countries.
This will ensure more people beneﬁt early from lifesaving treatments. It is also working closely with the
Global Fund to ﬁght AIDS, Tuberculosis and Malaria
and the international community on increasing access
to treatment.
TB, MDR-TB and XDR-TB
Multidrug-resistant TB (MDR-TB) is caused by
bacteria that are resistant to at least isoniazid and
rifampicin, the most effective anti-TB drugs. MDR-TB
results from either primary infection with resistant
bacteria or may develop in the course of a patient’s
treatment.
Extensively drug-resistant TB (XDR-TB) is a form of
TB caused by bacteria that are resistant to isoniazid and
rifampicin (i.e. MDR-TB) as well as any ﬂuoroquinolone
and any of the second-line anti-TB injectable drugs
(amikacin, kanamycin or capreomycin).
These forms of TB do not respond to the standard
six-month treatment with ﬁrst-line anti-TB drugs and
can take up to two years or more to treat with drugs that
are less potent, more toxic and much more expensive,
from 50 to 200 times higher. While a course of standard
TB drugs cost approximately US$20, MDR-TB drugs
can cost up to US$ 5000, and XDR-TB treatment is far
more expensive.
In 2008, there were an estimated 9.4 million new
TB cases, and 1.8 million TB deaths. 440,000 MDR-TB
cases are estimated to have emerged in the same year
with 150,000 MDR-TB deaths. No ofﬁcial estimates
have been made on the number of XDR-TB cases, but
there may be around 25,000 a year with most cases
fatal. Since XDR-TB was ﬁrst deﬁned in 2006, a total
of 58 countries have reported at least one case of
XDR-TB.
In 27 high burden countries (i.e. countries estimated
to have had at least 4000 MDR-TB cases arising annually
and/or at least 10% of newly registered TB cases with
MDR-TB), 1.3 million M/XDR-TB cases will need to be
treated between 2010 and 2015.
Strengthening laboratories
There is an urgent need to expand and accelerate
in countries access to new, rapid technologies that can
diagnose MDR-TB in two days rather than traditional
methods which can take up to four months. EXPAND
TB is a ﬁve year project targeting 27 countries, launched
in 2008 and implemented by WHO, the Foundation
for Innovative New Diagnostics (FIND), the Stop
TB Partnership’s Global Drug Facility (GDF) and
the Global Laboratory Initiative (GLI) with ﬁnancial
support from UNITAID. So far, it has carried out a wide
range of activities in 12 countries, including upgrading
of infrastructure and training of staff. Technology
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transfer has started in countries, paving the way for
more patients to be diagnosed accurately and rapidly
enrolled on treatment. These upgrades should lead
to eventual routine surveillance of drug resistance in
affected countries.
Risk factors: HIV and MDR-TB
Studies show that TB patients co-infected with HIV
in three Eastern European countries (Estonia, Latvia,
and the Republic of Moldova) were at a higher risk of
having MDR-TB compared to TB patients without HIV
infection. Similar ﬁndings have been made in studies
from Lithuania, Ukraine and Mozambique.
The report highlights several reasons why drugresistant TB may be associated with HIV, particularly
in some Eastern European countries. However, more
research is needed to determine whether there is an
overlap between the MDR-TB and HIV epidemics
worldwide.
Reporting on MDR-TB globally
This report presents drug resistance data from 114
countries and updated information from 35 of them.
Despite the growing understanding of the magnitude
and trends in drug-resistant TB, major gaps remain
in geographical areas covered. Since 1994, only 59%
of all countries globally have been able to collect high
quality representative data on drug resistance. There is
an urgent need to obtain information, particularly from
Africa and those high MDR-TB burden countries where
data have never been reported: Bangladesh, Belarus,
Kyrgyzstan, Pakistan and Nigeria. Moreover, countries
need to expand the scope of their surveys to cover
entire populations, repeat surveys are needed to better
understand trends in drug resistance and countries
need to move towards adopting systematic continuous
surveillance.
For more information contact: Mr Glenn Thomas, Senior
Communications Adviser, Stop TB Department, WHO.
Telephone:+ 41 22 791 39 83; Mobile: +41 79 509 0677,
E-mail: thomasg@who.int
3. ALL HANDS ON DECK IN THE BATTLE
AGAINST DENGUE MOSQUITO*
Dengue is a serious, potentially lethal, illness.
Infections have dramatically increased in recent decades
due to increased urbanization, trade and travel. No
effective drug or vaccine is available yet, so the only
solution is to prevent the disease-carrying mosquito
from breeding and biting humans.
The battle against the mosquito that spreads
dengue, a serious illness that affects around 50 million
people each year, needs more than insecticides alone,
according to a study published in March 2010, in the
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international public health journal, the Bulletin of the
World Health Organization.
This important study held in six Asian cities explored
the breeding patterns of the Aedes aegypti mosquito
(the species that transmits dengue) and discovered
signiﬁcant differences in breeding and dengue
transmission between the sites, affected by such factors
as household habits, local environmental conditions
and the ecology and behaviour of the mosquito.
For the ﬁrst time, this large-scale multi-country
study, supported by a research partnership between the
Special Programme for Research and Training in Tropical
Diseases (TDR) at the World Health Organization and
the International Development Research Centre in
Canada, comprehensively combed public and private
buildings and open spaces in selected areas in six
cities in India, Indonesia, Myanmar, the Philippines,
Sri Lanka and Thailand. It identiﬁed almost 50,000
containers holding water and found the highest number
of mosquito larvae in unused and uncovered outdoor
containers on private land.
While the study found that this mosquito prefers
to breed in containers ﬁlled with rainwater, when
larvicides were used at the study site in Thailand, the
mosquitoes found alternative breeding sites indoors in
covered containers ﬁlled with tap water.
“Traditionally, communities expect public health
services to carry out mosquito control, normally
through insecticide fogging,” says co-author Dr
Johannes Sommerfeld, of TDR in Geneva. “Largescale insecticide spraying, however, is not effective
in reducing immature (larval) stages of the mosquito.
These mosquitoes breed in various water containers in
and around households, so individuals, families and
communities have an equally important role to play in
reducing these breeding sites in their own backyards.
Communities need to work closely with public health
and other services in this battle.”
*This was created by WHO as a forum for public
health experts and the views expressed by the writers
in these pages do not necessarily represent the views of
WHO. Full coverage of the paper is available at: http://
www.who.int/bulletin/volumes/88/3/09-067892.pdf
For more information contact: Sarah Cumberland, Bulletin
of the World Health Organization, Geneva, Switzerland.
Ofﬁce: +41 22 791 2570, Mobile: +41 79 206 1403, E-mail:
cumberlands@who.int
4. HUMAN HEALTH UNDER THREAT FROM
ECOSYSTEM DEGRADATION
Threats particularly acute in poorer countries
The World Health Organization (WHO) is
publishing a report, ‘Ecosystems and Human Well-
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being: Health Synthesis’, which represents an attempt
to describe the complex links between the preservation
of healthy and biodiverse natural ecosystems and
human health.
“Over the past 50 years, humans have changed
natural ecosystems more rapidly and extensively than
in any comparable period in human history,” said Dr
LEE Jong-wook, Director-General of the World Health
Organization. “This transformation of the planet has
contributed to substantial net gains in health, wellbeing and economic development. But not all regions
and groups of people have beneﬁted equally from this
process.”
Approximately 60% of the beneﬁts that the global
ecosystem provides to support life on Earth (such as
fresh water, clean air and a relatively stable climate)
are being degraded or used unsustainably. In the
report, scientists warn that harmful consequences of
this degradation to human health are already being
felt and could grow signiﬁcantly worse over the next
50 years.
“The beneﬁts should be acknowledged,” said Dr
Carlos Corvalan, WHO’s lead expert on the report. “But
these beneﬁts are not enjoyed equally. And the risks
we face now from ecosystem degradation, particularly
among poor populations directly dependent on
natural ecosystems for many basic needs, has to be
addressed.”
Ecosystem services are absolutely vital to
preventing disease and sustaining good health, the
Health Synthesis report underlines. Many important
human diseases have originated in animals, and so
changes in the habitats of animal populations that are
disease vectors or reservoirs, may affect human health,
sometimes positively and sometimes negatively. For
example, the Nipah virus is believed to have emerged
after forest clearance ﬁres in Indonesia drove carrier
bats to neighbouring Malaysia, where the virus
infected intensively-farmed pigs, and then crossed to
humans.
Intensive livestock production, while providing
beneﬁts to health in terms of improved nutrition, has
also created environments favorable to the emergence
of diseases, the report notes. Increased human contact
with wild species and “bush meat” as a result of
encroachment in forests and changes in diet also
create opportunities for disease transmission.
Trends ranging from forest clearance to climateinduced habitat changes also appear to have impacted
certain populations of mosquitoes, ticks and midges,
altering transmission patterns for diseases like malaria
and Lyme disease.
Pressures on ecosystems could have unpredictable
and potentially severe future impacts on health, the
report states. Regions facing the greatest present-day
risks, meanwhile, include sub-Saharan Africa, Central

183

Asia, parts of Latin America, and certain areas in
South and Southeast Asia. Some of the most serious
problems include:
• Nutrition: Degradation of ﬁsheries and agroecosystems are factors in the malnutrition of some
800 million people around the world. At least
an additional billion people experience chronic
micronutrient deﬁciency.
• Safe Drinking-Water: Water-associated infectious
diseases claim 3.2 million lives, approximately 6%
of all deaths globally. Over one billion people lack
access to safe water supplies, while 2.6 billion lack
adequate sanitation, and related problems of water
scarcity are increasing, partly due to ecosystem
depletion and contamination.
• Solid Fuel Dependency: About 3% of the global
burden of disease has been attributed to indoor
air pollution, a major cause of respiratory diseases.
Most of the world’s population uses solid fuels to
cook and heat, a factor in deforestation.
“Human health is strongly linked to the health
of ecosystems, which meet many of our most
critical needs,” said Maria Neira, Director of WHO’s
Department for the Protection of the Human
Environment. “We in the health sector need to take
heed of this in our own planning, and together with
other sectors, ensure that we obtain the greatest
beneﬁt from ecosystems for good health – now and
in the future.”
The Health Synthesis Report is WHO’s contribution
to the broader Millennium Ecosystem Assessment, a
four-year series of studies and reports, involving over
1300 scientists, considering impacts on human wellbeing, past, present and future.
For more information contact: Dr Carlos Corvalan,
Coordinator and Scientiﬁc Expert, Department for the
Protection of the Human Environment,
World Health Organization, Geneva
Mobile phone: +41 79 445 1624.
E-mail: corvalanc@who.int
5. WHO RELEASES NEW MALARIA GUIDELINES
FOR TREATMENT AND PROCUREMENT
OF MEDICINES
The World Health Organization (WHO) is releasing
new guidelines for the treatment of malaria, and the
ﬁrst ever guidance on procuring safe and efﬁcacious
anti-malarial medicines.
In recent years, a new type of treatment called
artemisinin-based combination therapy (ACTs) has
transformed the treatment of malaria, but if not used
properly the medicine could become ineffective.
The Guidelines for the Treatment of Malaria
(second edition) provides evidence-based and current
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recommendations for countries on malaria diagnosis
and treatment. The main changes from the ﬁrst edition
of the guidelines (published in 2006) are the emphasis
on testing before treating and the addition of a new
ACT to the list of recommended treatments.
The world now has the means to rapidly diagnose
malaria and treat it effectively” said Dr Robert
Newman, Director of the WHO Global Malaria
Programme (GMP).
“WHO now recommends
diagnostic testing in all cases of suspected malaria.
Treatment based on clinical symptoms alone should
be reserved for settings where diagnostic tests are not
available,” he added.
In 2008, just 22% of suspected malaria cases were
tested in 18 of 35 African countries reporting. Until
now, most clinics had to rely on microscopy, but
the recent development of quality-assured Rapid
Diagnostic Tests (RDTs) using a dip stick and a drop
of blood means a policy change is possible. The tests
can reliably demonstrate the presence or absence of
malaria parasites in the blood and can be performed
at all levels of the health system, including community
settings.
The move towards universal diagnostic testing of
malaria is a critical step forward in the ﬁght against
malaria, as it will allow for the targeted use of ACTs
for those who actually have malaria. The aim is to
reduce the emergence and spread of drug resistance
and to help identify patients who have fever, but do
not have malaria, so that alternative diagnoses can be
made and appropriate treatment provided. Therefore,
better management of malaria has a positive impact
on management of other childhood illness and overall
child survival.
WHO is supporting malaria endemic countries
to improve the quality of their diagnostic services
using both microscopy and RDTs, and urging the
manufacturers of RDTs to continue improving the
accuracy and quality of these critically important
diagnostic tests.
WHO estimates that 80 countries have adopted
ACTs for ﬁrst-line treatment of uncomplicated
P. falciparum malaria. In the guidelines, WHO
emphasizes the importance of treating this deadliest
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form of the disease with artemisinin-based
combination therapies. WHO has now added a ﬁfth
ACT - dihydroartemisinin plus piperaquine - to the
previous list of recommended medicines.
WHO recommends oral artemisinin-based
monotherapy should be removed from the market
because their use will hasten the development of
parasite resistance. Countries need to ensure that
patients are diagnosed properly and take the full
dose of ACTs to prevent the development of drug
resistance.
The ﬁrst ever guidelines on “Good procurement
practices for artemisinin-based antimalarial medicines”
are based on the newest stringent internationally agreed
production and procurement quality standards. This
manual aims to improve the capacities of national and
international procurement ofﬁcers in the understanding
of key quality elements and required documentation.
The content is presented as a practical and concise
16-step practical checklist to guide the selection and
procurement of safe and effective medicines meeting
international quality standards.
“Pharmaceutical markets in malaria endemic
countries are often unregulated and national
authorities need practical help to assess the quality
of malaria medicines before they buy them” says Dr
Andrea Bosman, Coordinator of the Medicines and
Diagnostics Unit at GMP. “Procurement channels
are highly fragmented and so, there are too many
antimalarials of varying quality on the market.”
Poor-quality medicines affect the health and lives of
patients, damage the credibility of health services and,
by generating sub-therapeutic drug levels in malaria
patients, help develop resistance to this important lifesaving class of pharmaceuticals.
Half of the world’s population is at risk from
malaria. Each year almost 250 million cases occur,
causing 860,000 deaths. Approximately 85% of these
deaths are among children, and most occur in Africa.
For more information contact: Samantha Bolton,
Communications Advisor, Geneva.
Mobile: +41 79 239 2366; email:
samanthabolton@gmail.com

