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Message from the editor-in-Chief
Professor; Tarik M Malatani

Peer review i.e. asking peers of the authors of scientific studies to review the
studies critically before publication-is the process that is supposed to ensure the
scientific quality of journals. It is a sacred process-and the phrase `peer
reviewed journal' is supposed to guarantee quality. But clearly peer review is
deficient. Despite being central to the scientific process it was itself largely
unstudied until various pioneers-including Stephen Lock, former editor of the
BMJ, and Drummond Rennie, deputy editor of JAMA-urged that it could and
should be studied. Studies so far have shown that it is slow, expensive,
ineffective, something of a lottery, prone to bias and abuse, and hopeless at
spotting errors and fraud.
The benefits of peer review have been much harder to establish. As Rennie says,
‘If it was a drug it would never get onto the market'. Nevertheless, no journal
would dare to abandon peer review. Editors are convinced-even though they are
finding it had to prove-that peer review is invaluable.
Yet the reputation of the Journal is dependent on the contributions of authors.
But the standard of the journal, the level of excellence, is also a consequence of
the efforts of expert reviewers who evaluate submitted manuscripts and
determine their appropriateness for the Umm Al-qura University Medical
Journal. In addition to expressing gratitude to our Editorial Board members, we
are indebted to our ad hoc reviewers for the thoughtful comments that are
integral to the eventual end product and without their timely and prompt help it
would not have been possible for this dream to come true. They are:

Dr. Nawab Mohammad Khan (USA)
Dr. Fazal Karim Aasi (USA)
Dr. Khalid Zawawi (KSA)
Dr. Maher Abdulkareem (KSA)
Dr. Mohammed Mere’ani (KSA)
Dr. Nasser Elhawary (KSA)
Dr. Ghassan Nouman (KSA)
Dr. Syed Tabrez Ali (KSA)
Dr. Fhad Raees Ahmed (KSA)
Dr. Essam Jiffri (KSA)
Dr. Suzan Attar (KSA)
Dr. Osama Bawazir (KSA)
Dr. Alaa Sultan (KSA)
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Dr. Abdul Wahab Tilmisany (KSA)
Dr. Magda Hagras (KSA)
Dr. Azza Hashem (KSA)
Dr. Maged Shalaby (KSA)
Dr. Raid Hamdy (KSA)
Dr. Gamal Abdel-Aziz (KSA)
Dr. Samer ahmed (KSA)
Dr. Hasan Shehata (KSA)
Dr. Adel Galal Elshemy (KSA)
Dr. Ismail Yasin Ahmed (KSA)
Dr. Mohammad Afzal Khan (KSA)
Prof. A/Raouf Sharfi (Sudan)
Prof. Osman Hamour ( KSA)
Dr. Yasir Jamal (KSA)
Dr. Esam Aljafri (KSA)
Dr. Magdy Ismael ( Egypt)
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اﻟﺘﮭﺎب اﻟﻤﻔﺎﺻﻞ اﻟﺮوﻣﺎﺗﯿﺰﻣﻲ وﻓﯿﺘﺎﻣﯿﻦ د :ﻣﺮاﺟﻌﺔ
د .ﻓﺮاس ﺳﻠﻄﺎن اﻟﻌﺰة  ,.*1د .و أﻣﺎﻧﻲ ﻣﺨﺘﺎر**

2

) (1ﻗﺴﻢ اﻟﺘﻐﺬﯾﺔ اﻹﻛﻠﯿﻨﯿﻜﯿﺔ ،ﻛﻠﯿﺔ اﻟﻌﻠﻮم اﻟﻄﺒﯿﺔ اﻟﺘﻄﺒﯿﻘﯿﺔ ،ﺟﺎﻣﻌﺔ أم اﻟﻘﺮى ،ﻣﻜﺔ اﻟﻤﻜﺮﻣﺔ ،اﻟﻤﻤﻠﻜﺔ اﻟﻌﺮﺑﯿﺔ اﻟﺴﻌﻮدﯾﺔ*
) (2ﻗﺴﻢ طﺐ اﻟﻤﺠﺘﻤﻊ و اﻟﺒﯿﺌﺔ وطﺐ اﻟﺼﻨﺎﻋﺎت ،ﻛﻠﯿﺔ اﻟﻄﺐ ،ﺟﺎﻣﻌﺔ ﻋﯿﻦ ﺷﻤﺲ  ،اﻟﻘﺎھﺮة  ،ﺟﻤﮭﻮرﯾﺔ ﻣﺼﺮ اﻟﻌﺮﺑﯿﺔ

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
اﻟﺘﮭﺎب اﻟﻤﻔﺎﺻﻞ اﻟﺮوﻣﺎﺗﯿﺰﻣﻲ ھﻮ ﻣﺮض اﻟﺘﮭﺎﺑﻲ ﻣ ﺰﻣﻦ ﯾﺠﻌ ﻞ اﻟﻐﺸ ﺎء اﻟﺰﻟﯿﻠ ﻲ ﻓ ﻲ اﻟﻤﻔﺎﺻ ﻞ ﻣﻠﺘﮭﺒ ﺎ ،ﻣﻤ ﺎ ﯾﺘﺴ ﺒﺐ ﻓ ﻲ اﻧﺘﻔ ﺎخ
اﻟﻤﻔﺼﻞ و ﯾﺠﻌﻠﮫ ﺻﻠﺒﺎ وﺑﮫ اﻟﻢ وﯾﺤﺪ ﺣﺮﻛﺘﮫ ﻣﻤﺎ ﯾﺴﻲء ﺣﺮﻛﺔ اﻟﻤﻔﺎﺻﻞ وﯾﺘﺴﺒﺐ ﻓﻲ ﺗﺸﻮھﮫ وإﻋﺎﻗﺘﮫ.
 -1،25ﺎﺋﻲ ھﯿﺪروﻛﺴ ﻲ ﻓﯿﺘ ﺎﻣﯿﻦ د3ﺑﻔﻌ ﻞ
ﯾﺴﻤﻰ ﻓﯿﺘﺎﻣﯿﻦ د "ﺑﻔﯿﺘﺎﻣﯿﻦ أﺷﻌﺔ اﻟﺸﻤﺲ "ﺑﺤﯿﺚ ﯾﺘﺤﻮل ﻓﻲ اﻟﺠﺴﻢ إﻟ ﻰ ھﺮﻣ ﻮن ﺛﻨ
ﺎﻣﯿﻦ د دورا ھﺎﻣ ﺎ ،ﺟﻨﺒ ﺎ إﻟ ﻰ ﺟﻨ ﺐ ﻣ ﻊ ﻋﻨﺼ ﺮي اﻟﻜﺎﻟﺴ ﯿﻮم
اﻟﺠﻠ ﺪ.
ﻰ ﻓﯿﺘ
ﻋﻠ ﺐ
اﻟﺘ ﺄﺛﯿﺮ اﻟﻀ ﻮﺋﻲ ﻟﻸﺷ ﻌﺔ ﻓ ﻮق اﻟﺒﻨﻔﺴ ﺠﯿﺔوﯾﻠﻌ
واﻟﻔﺴﻔﻮر ،ﻓﻲ اﻟﻤﺤﺎﻓﻈﺔ ﻋﻠﻰ ﺻﺤﺔ اﻟﻌﻈﺎم واﻷﺳﻨﺎن.

ﺿ

ﺮض اﻟﺘﮭ ﺎب اﻟﻤﻔﺎﺻ
ﺎول ﺑﻓﯿﺘ ﯿﻦﺎﻣﯿﻦ د وﻣ
ﺔ ﺗﻨ
ﻞ
ﯿﺔ
ﻋﻜﺴ
ﺪ ﻋﻼﻗ
ﮫ ﯾﻮﺟ
ﺘﻘﺒﻠﯿﺔ اﻧ
ﺎت اﻟﻤﺴ
ﺾ اﻟﺪراﺳ
ﺤﺖ ﺑﻌ
وﻋﻠﻰ اﻟﺮﻏﻢ ﻣﻦ أن ﻓﯿﺘﺎﻣﯿﻦ د ﻟﮫ دور ﻣﺆﺛﺮ ﻓﻲ ﺗﺨﻔﯿﺾ ﺣﺪة أﻣﺮاض اﻟﻤﻨﺎﻋﺔ اﻟﺬاﺗﯿ ﺔ ﻣﺜ ﻞ ﻣ ﺮض اﻟﻨ ﻮع اﻷول
اﻟﺮوﻣﺎﺗﯿﺰﻣﻲ.
ﻟﻤﺮض اﻟﺴ ﻜﺮي و ﻣ ﺮض ﺗﺼ ﻠﺐ اﻷﻧﺴ ﺠﺔ اﻟﻤﺘﻌ ﺪد ،إﻻ أن دوره ﻓ ﻲ ﺗﺨﻔ ﯿﺾ ﺣ ﺪة اﻟﺘﮭ ﺎب اﻟﻤﻔﺎﺻ ﻞ اﻟﺮوﻣ ﺎﺗﯿﺰﻣﻲ ﻻ ﯾ ﺰال
اﻟﻤﺤﺘﻤﻠﺔ ﺑﯿﻦ ﻣ ﺮض اﻟﺘﮭ ﺎب اﻟﻤﻔﺎﺻ ﻞ اﻟﺮوﻣ ﺎﺗﯿﺰﻣﻲ و ﻓﯿﺘ ﺎﻣﯿﻦ
ﻗﻀﯿﺔ ﺟﺪل .ﺗﻢ ﻛﺘﺎﺑﺔ ھﺬه اﻟﻤﺮاﺟﻌﺔ اﻟﻌﻠﻤﯿﺔ ﻟﺘﻮﺿﯿﺢ اﻟﻌﻼﻗﺎت
د.
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ABSTRACT
Rheumatoid arthritis is a chronic inflammatory disease in which the synovial membrane of
the joint becomes inflamed, resulting in a swelling, stiffness, pain, limited range of motion,
joint deformity and disability.
Vitamin D is the "sunshine vitamin" which is converted in the body to a hormone 1, 25dihydroxyvitamin D3 by the photolytic action of ultraviolet light on the skin. Vitamin D plays
an important role, along with the essential minerals calcium and phosphorus, in the
maintenance of healthy bones and teeth.
An inverse association between vitamin D intake and rheumatoid arthritis was found in some
prospective studies. Although vitamin D has been implicated in a decreased risk of
autoimmune diseases such as type 1 diabetes and multiple sclerosis, its role in decreasing the
risk of rheumatoid arthritis remains equivocal. This scientific review is written to illustrate the
possible relationships between rheumatoid arthritis and vitamin D.
Keywords: Rheumatoid arthritis, Vitamin D, Vitamin D Receptors (VDR)

INTRODUCTION

A

rthritic conditions encompass more than 100 different diseases and conditions
affecting the joints, the tissues surrounding the joints and the connective tissue.
Arthritic conditions are among the most common diseases in the world and include
osteoarthritis, rheumatoid arthritis (RA) and gout.1 Arthritic conditions affect nearly one in
sex North Americans and are the leading cause of disability among Americans 18 years of age
and older,2 and about 22% of U.S. adults have arthritis.3
Common misconceptions about arthritic conditions are they only affect older persons, that
they are an inevitable consequence of aging, they are diagnosed in people of all ages,
including children and teens.4 Juvenile RA affects 70.000 to 100.000 children in US and is
one of the most common chronic conditions of childhood.1 There are several factors known to
increase the risk of arthritic conditions, three of which are modifiable: overweight, joint
injuries and infections. Non-modifiable risk factors include female sex, age and family
history.1
RA is an autoimmune disease, in which a person's immune system attacks his or her own
healthy tissues.4 RA is the most common inflammatory arthritis across the world. Although
the etiology of RA remains a mystery, a variety of studies suggest that a blend of
environmental and genetic factors are responsible, and both affecting the prevalence of
autoimmune disease.5
Vitamin D is the "sunshine vitamin" which is converted in the body to a hormone 1, 25dihydroxyvitamin D3 by the photolytic action of ultraviolet light on the skin. Vitamin D plays
an important role, along with the essential minerals calcium and phosphorus, in the
maintenance of healthy bones and teeth.6 Moreover vitamin D sufficiency, especially during
the childhood and adolescent years, is critically important not only for bone health, but also
for the prevention of many serious chronic diseases, including cancer, cardiovascular heart
disease, and autoimmune diseases. It has been suggested that vitamin D deficiency during
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infancy and childhood may imprint an increased risk of these chronic diseases for the rest of
one's life.7
An inverse association between vitamin D intake and RA was found in the prospective cohort
study done by the Iowa Women’s Health Study.8 Vitamin D is a hormone essential for bone
and mineral homeostasis and is also involved in the regulation of cells in the innate and
adaptive immune system through the vitamin D receptor (VDR) as a suppressor of proinflammatory responses.9 Although vitamin D has been implicated in a decreased risk of
autoimmune diseases such as type 1 diabetes and multiple sclerosis, its role in decreasing the
risk of RA remains equivocal.10,11 The aim of this review is to summarize the currently
available information for the effect of vitamin D on RA disease.
2. Rheumatoid Arthritis
2.1. Introduction
The name (RA) is based on the term "rheumatic fever", an illness which includes joint pain
and is derived from the Greek word rheumatos ("flowing"). The suffix -oid ("resembling")
gives the translation as joint inflammation that resembles rheumatic fever. The first
recognized description of rheumatoid arthritis was made in 1800 by Dr. Augustin Jacob
Landré-Beauvais (1772-1840) of Paris.12
Rheumatoid arthritis is a chronic inflammatory disease in which the synovial membrane of
the joint becomes inflamed, resulting in a swelling, stiffness, pain, limited range of motion,
joint deformity and disability.13 RA affects approximately 0.8% of the population, is more
common in older persons, and affects female three times more often than males.14
Although RA primarily affects the joints, it also can affect other tissues, resulting in anorexia,
weight loss, fatigue, general itching and stiffness.4 Extra-articular ("outside the joints")
manifestations occur in about 15% of individuals with rheumatoid arthritis. It can be difficult
to determine whether disease manifestations are directly caused by the rheumatoid process
itself, or from side effects of the medications commonly used to treat it - for example, lung
fibrosis from methotrexate, or osteoporosis from corticosteroids.15
2.2. Pathophysiology
Rheumatoid arthritis is an autoimmune disease, the cause for which is still unknown. It is a
systemic (whole body) disorder principally affecting synovial joints. As shown in Figure.1, a
normal joint (left) and a joint affected by rheumatoid arthritis (right) are compared. Early
changes shown on the left side of the affected joint include inflammation and thickening of
the synovial membrane. Late changes shown on the right side of the affected joint include
development of pannus, erosion of articular cartilage and bone, and filling of the joint space
by pannus.4
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Figure 1. Pathophysiology of RA
(A normal joint at left and a joint affected by rheumatoid arthritis right)

As with most autoimmune diseases, it is important to distinguish between the causes that
trigger the inflammatory process, and those that permit it to persist and progress. Chemical
mediators (Cytokines) give rise to inflammation of joint synovium. Constitutional symptoms
such as fever, malaise, loss of appetite and weight loss are also due to cytokines released in to
the blood stream. Blood vessel inflammation (vasculitis) affecting many other organ systems
can give rise to systemic complications.16
It has long been suspected that certain infections could be triggers for this disease. The
"mistaken identity" theory suggests that an infection triggers an immune response, leaving
behind antibodies that should be specific to that organism. The antibodies are not sufficiently
specific, though, and set off an immune attack against part of the host. Because the normal
host molecule "looks like" a molecule on the offending organism that triggered the initial
immune reaction - this phenomenon is called molecular mimicry. Some infectious organisms
suspected of triggering rheumatoid arthritis include Mycoplasma, Erysipelothrix, parvovirus
B19 and rubella, but these associations have never been supported in epidemiological studies.
Nor has convincing evidence been presented for other types of triggers such as food allergies.
There is also no clear evidence that physical and emotional effects, stress and improper diet
could be a trigger for the disease. The many negative findings suggest that either the trigger
varies, or that it might in fact be a chance event.17
Epidemiological studies have confirmed a potential association between RA and two
herpesvirus infections: Epstein-Barr virus (EBV) and Human Herpes Virus 6 (HHV-6).18
Individuals with RA are more likely to exhibit an abnormal immune response to the EpsteinBarr virus.19,20 The allele HLA-DRB1*0404 is associated with low frequencies of T cells
specific for the EBV glycoprotein 110 and predisposes one to develop RA.21
The factors that allow the inflammation, once initiated, to become permanent and chronic, are
much more clearly understood. The genetic association with HLA-DR4 is believed to play a
major role in this, as well as the newly discovered associations with the gene PTPN22 and
with two additional genes.22 all involved in regulating immune responses. It has also become
clear from recent studies that these genetic factors may interact with the most clearly defined
environmental risk factor for rheumatoid arthritis, namely cigarette smoking.23
2.3. Diagnosis
When RA is being clinically suspected, immunological studies are required, such as
rheumatoid factor (RF, a specific antibody).24 A negative RF does not rule out RA; rather, the
arthritis is called seronegative. During the first year of illness, RF is frequently negative. 80%
of individuals eventually convert to seropositive status. RF is also seen in other illnesses, like
Sjö gren's syndrome, and in approximately 10% of the healthy population, therefore the test is
not very specific.24
Because of this low specificity, a new serological test has been developed in recent years,
which tests for the presence of so called anti-citrullinated protein antibodies (ACPA). 25 Like
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RF, this test can detect approximately 80% of all RA cases, but is rarely positive if RA is not
present, giving it a specificity of around 98%. In addition, ACP antibodies sometimes can be
detected in early stages of the disease, or even before onset of clinical disease. Currently, the
most common test for ACP antibodies is the anti-CCP (cyclic citrullinated peptide) test.25
Also, several other blood tests are usually done to discriminate for other causes of arthritis,
such as lupus erythematosus. The erythrocyte sedimentation rate (ESR), C-reactive protein,
full blood count, renal function, liver enzymes and other immunological tests (e.g. antinuclear
antibody/ANA).26
Disease activity can be assessed according to the Disease Activity Score including 28 joint
counts (DAS28). Three components of DAS28 test are included: erythrocyte sedimentation
rate, patient-assessed global score (0–100), and swollen and tender joint counts (both 0–28).
High activity of the disease will be defined as a DAS28 > 5.1, moderate activity of disease
will be defined as a 3.2 < DAS28 < 5.1, and low activity of disease will be defined as a
DAS28 < 3.2.5
2.4. Classification criteria
The American College of Rheumatology (ACR) in 1987 (ACR; formerly, the American
Rheumatism Association [ARA]) has defined the following criteria for the classification of
rheumatoid arthritis:








Morning stiffness of more than 1 hour most mornings for at least 6 weeks.
Arthritis and soft-tissue swelling of >3 of 14 joints/joint groups, present for at least 6
weeks
Arthritis of hand joints, present for at least 6 weeks
Symmetric arthritis, present for at least 6 weeks
Subcutaneous nodules in specific places
Rheumatoid factor at a level above the 95th percentile
Radiological changes suggestive of joint erosion

At least four criteria have to be met for classification as RA.27
A joint working group from the ACR and the European League Against Rheumatism
(ACR/EULAR) developed a new approach to classifying RA. The work focused on
identifying, among patients newly presenting with undifferentiated inflammatory synovitis,
factors that best discriminated between those who were and those who were not at high risk
for persistent and/or erosive disease. This new classification system redefines the current
paradigm of RA by focusing on features at earlier stages of disease that are associated with
persistent and/or erosive disease, rather than defining the disease by its late-stage features.28
In the new criteria set as shown in Table. 1, classification as “definite RA” is based on the
confirmed presence of synovitis in at least 1 joint, absence of an alternative diagnosis that
better explains the synovitis, and achievement of a total score of 6 or greater (of a possible 10)
from the individual scores in 4 domains: number and site of involved joints (score range 0–5),
serologic abnormality (score range 0–3), elevated acute-phase response (score range 0–1), and
symptom duration (2 levels; range 0–1).28
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Table 1. The 2010 American College of Rheumatology/European League Against
Rheumatism classification criteria for rheumatoid arthritis.28
Score
Target population (Who should be tested?): Patients who
1) have at least 1 joint with definite clinical synovitis (swelling)
2) with the synovitis not better explained by another disease
Classification criteria for RA (score-base algorithm: add score categories (A-D); a
score of ˃ 6/10 is needed for classification of a patient as having definite RA)
A. Joint involvement
1 large joint
0
2-10 large joints
1
1-3 small joints (with or without involvement of large joints)
2
4-10 small joints (with or without involvement of large joints)
3
˃ 10 joints (at least 1 small joint)
4
B. Serology (at least 1 test result is needed for classification)
5
Negative RF and Negative ACPA
Low-positive RF or low-positive ACPA
0
High-positive RF or high-positive ACPA
2
C. Acute-phase reactants (at least 1 test result is needed for classification)
3
Normal CRP and normal ESR
Abnormal CRP or abnormal ESR
0
D. Duration of symptoms
1
< 6 weeks
˃ 6 weeks
0
1
2.5. Treatment
There is no known cure for rheumatoid arthritis. However, many different types of treatment
can be used to alleviate symptoms and/or to modify the disease process. The goal of treatment
in this chronic disease must be for dual purposes: to alleviate the current symptoms, and to
prevent the future destruction of the joints and resulting handicap if the disease is left
unchecked. These two goals may not always coincide, while pain relievers may achieve the
first goal, they do not have any impact on the long-term consequences. For these reasons,
most authorities believe that most RA should be treated by at least one specific anti-rheumatic
medication to which other medications and non-medical interventions can be added as
needed.29
2.5.1. Pharmacological treatment
Pharmacological treatment of RA can be divided into disease-modifying antirheumatic drugs
(DMARDs), anti-inflammatory agents and analgesics. Anti-inflammatories and analgesics
improve pain and stiffness but do not prevent joint damage or slow the disease progression.
Anti-inflammatory agents used in RA treatment include glucocorticoids and non-steroidal
anti-inflammatory drug (NSAIDs), and analgesics include acetaminophen, opiates,
diproqualone and lidocaine topical.30
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DMARDs have been found to produce durable remissions and delay or halt disease
progression. In particular they prevent bone and joint damage from occurring secondary to the
uncontrolled inflammation. This is important as such damage is usually irreversible. 29
There may be other reasons why starting DMARDs early is beneficial as well as prevention of
structural joint damage. In the early stage of the disease, the joints are increasingly infiltrated
by cells of the immune system that signal to one another and are thought to set up selfperpetuating chronic inflammation. Interrupting this process as early as possible with an
effective DMARD (such as methotrexate) appears to improve the outcome of RA for years
afterwards. Delaying therapy for as little as few months after the onset of symptoms can result
in worse outcomes in the long term. There is therefore considerable interest in establishing the
most effective therapy with early arthritis, when they are most responsive to therapy and have
the most to gain.31
2.5.2. Dietary treatment
There is evidence that lower intakes of vegetables, fruits and dietary sources of
vitamin C are associated with increased risk of developing RA.32 However, a research by
Canter and his colleague at 2007 which they concluded that there is presently no convincing
evidence that selenium, vitamin A, or vitamin C are effective in the treatment of any type of
arthritis.33 Other researchers have been observed that there is a lower risk of developing RA in
countries such as Italy and Greece, where oil-rich fish, olive oil, vegetables and fruits are
consumed in greater amounts compared to other countries have a higher risk of developing
RA.32
Omega-3 fatty acids (eicosapentaenoic acid; EPA, and docosahexaenoic acid; DHA)
consumption from fish oil and other sources reduce the synthesis of chemicals known to
stimulate joints inflammation and cartilage degradation with lesser need to take NSAIDs to
relieve pain.34,35 On the other hand, a diet low in arachidonic acid (omega-6 fatty acids)
ameliorates clinical signs of inflammation in patients with RA.36 Gamma-linolenic acid
(GLA) is an omega-6 fatty acid found in oils of some plant seeds and cow milk. There is
some preliminary evidence conducted by Little and Parsons in 2000 that GLA may be
beneficial for RA. In the body, GLA can be converted into substances that reduce
inflammation. 37
Research on other supplements and herbs for RA symptoms is still in the early stages.
Thunder god vine (Tripterygium wilfordii) has been used for centuries in traditional Chinese
medicine. Extracts are prepared from the skinned root of the herb, as other parts of the plant
are highly poisonous.38 Findings from laboratory and animal studies suggest that thunder god
vine may fight inflammation and suppress the immune system. In small clinical trials
involving people with RA thunder god vine extracts appeared to provide some relief of
symptoms.39 Thunder god vine can cause severe side effects that can cause diarrhea, stomach
upset, hair loss, headache, and skin rash. The herb can also affect the reproductive system,
possibly causing menstrual changes in women and infertility in men. Long-term use of
thunder god vine may decrease bone mineral density in women, potentially increasing the risk
of osteoporosis.38 In animal studies, extracts of turmeric (Curcuma longa) containing the
chemical curcumin were found to protect joints from inflammation and damage.40 Laboratory
studies have identified anti-inflammatory compounds in ginger (Zingiber officinale) which is
gingerol. It has been shown that gingerol is effective against cytokines synthesized and
secreted at sites of inflammation. 41
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Citrus fruits, chocolate, alcohol, red meats, flour products, spices and fizzy drinks are often
implicated in the aggravation of RA symptoms.42 Previous investigations have found that a
period of fasting followed by a regimented vegetarian diet can decrease RA disease activity.
This led to investigations into whether protein and red meat intake play a role in increasing
risk of developing RA.43
3. Vitamin D
Vitamin D deficiency has been a long-standing public health issue. This condition was
first described in association with skeletal deformities by Glisson and his group during the
mid-17th century in London, England. Despite numerous preventive strategies, vitamin D
deficiency has remained a global health problem among children.44
The National Institution of Health (NIH) reported that serum concentration of 25Hydroxyvitamin D3 [25 (OH) D3] is the best indicator of the vitamin D status. It reflects
vitamin D produced cutaneously and that obtained from food and supplements and has a fairly
long circulating half life of 15 days. Different concentrations of serum 25 (OH) D3 are
associated with deficiency, adequacy for bone health, and optimal overall health Table. 2.45
Several factors potentially affect vitamin D status; these include genetic factors, adiposity and
factors affecting the cutaneous synthesis of vitamin D such as skin pigmentation, age, season,
latitude, melanin concentration, clothing and use of sunscreens.46
Table 2. Serum 25-Hydroxyvitamin D [25(OH) D] concentration and health by NIH (2008) *
ng/ml**
<11

nmol/L**
<27.5

Health status
Associated with vitamin D deficiency and rickets in infant and
young children.

<10-15

<25-37.5

Generally considered inadequate for bone and overall health in
healthy individuals.

≥30

≥75

Proposed by some as desirable for overall health and disease
prevention.

Consistently Consistently Considered potentially toxic, leading to hypercalcemia and
>200

>500

hyperphosphatemia.

*Serum concentration of 25 (OH) D are reported in both nanograms per milliliter (ng/ml) and nanomoles per liter
(nmol/L)**1 ng/ml = 2.5 nmol/L

It is clear that both genetic and environmental factors affect the prevalence of autoimmune
diseases. Therefore, the fact that vitamin D has been implicated as a factor in several different
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autoimmune diseases suggests that vitamin D might be one of the environmental factors that
among others normally participates in the control of self-tolerance.47 It has been found that
polymorphisms in the Vitamin D Receptors (VDR) have been correlated with increased
susceptibility of RA.48,49
4. Rheumatoid Arthritis and Vitamin D
The discovery of VDR in the cells of the immune system and the fact that activated dendritic
cells produce vitamin D hormone suggested that vitamin D could have immunoregulatory
properties.50 VDR, a member of the nuclear hormone receptor super family, was identified in
mononuclear cells, dendritic cells, antigen-presenting cells, and activated T-B lymphocytes.47
A physiological role for vitamin D in the immune system is supported by the presence of the
VDR in primary lymphoid organs. The primary lymphoid organs (bone marrow and thymus)
are the centers where the immune system develops and differentiates.51,52 As a matter of fact,
both genetic and environmental factors contribute to the etiology of autoimmnune diseases. T
cells (lymphocytes that differentiate in the thymus) have been shown to play fundamental
roles in autoimmune diseases. Quiescent CD4+ T cells express VDRs at low concentrations,
which increases five-fold after their activation.53 The effects of vitamin D on the acquired,
antigen-specific immune response, are characterized by inhibition of T-lymphocyte
proliferation.54 particularly of the Th1 arm (Th 1 is a subset of the T helper cells that secretes
cytokines).55 Treatment of CD4 T cells with vitamin D inhibits Th1 cell proliferation and
cytokine production.56,57
Addition of vitamin D was shown also to inhibit the expression of the Interleukin-6 (IL-6).
IL-6 is an interleukin that acts as both a pro-inflammatory and anti-inflammatory cytokine.59
Interestingly, in B cells vitamin D has been shown to inhibit antibody secretion and
autoantibody production.60 In vitro, vitamin D inhibits the differentiation of monocytes into
dendritic cells and interferes with the stimulatory activity that T cells exert on them.61 It has
been shown that vitamin D is one of the most efficient blockers of dendritic cell
differentiation and of interleukin secretion. In vitro vitamin D stimulates phagocytosis and
killing of bacteria by macrophages but suppresses the antigen-presenting capacity of these
cells and of dendritic cells.62 Vitamin D has been found to promote the induction of
monocytic differentiation to macrophages and modulate macrophage responses, preventing
them from releasing inflammatory cytokines and chemokines.63
It has been observed that greater intake of vitamin D was associated with a lower risk of RA,
as well as lower vitamin D was found associated with higher disease activity.8 Since lower
vitamin D serum levels have been also associated with higher RA disease activity, in a recent
study were evaluated serum 25(OH)D3 levels in 64 female RA patients from north Europe
(Estonia) and 54 RA patients from south Europe (Italy) during winter and summer and were
correlated with the disease activity score (DAS28).64
In addition, there may be a higher vitamin D requirement for patients at risk for developing
autoimmunity and for those that already have an autoimmune disease such as systemic lupus
erythematosus.65 In fact, the optimal amount of vitamin D to support the immune response
may be different from the amount required to prevent vitamin D deficiency or to maintain
calcium homeostasis.66 One review suggest that the optimal plasma 25(OH)D3 concentration
lies between 50–80 nmoles/L, other experts suggesting between 75–125 nmol/L.67
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CONCLUSIONS
Serum vitamin D levels have been found to correlate inversely with the RA disease activity.
Greater intake of vitamin D was associated with a lower risk of RA, as well as a significant
clinical improvement was strongly correlated with the immunomodulating potential in
vitamin D-treated RA patients.
.
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اﻟﺘﻔﺎﻋﻼت ﺑﯿﻦ اﻷدوﯾﺔ ﻓﻲ اﻟﻮﺻﻔﺎت اﻟﻄﺒﯿﺔ اﻟﺘﺤﺪي واﻟﻔﺮﺻﺔ ﻟﺴﻼﻣﺔ اﻟﻤﺮﺿﻰ
أ.د .ﻟﯿﻠﻰ ﺑﺮھﺎم ،د .ﻣﺤﻤﺪ ﻗﺎروت* ،د .آﻻء ﻓﻠﻤﺒﺎن ،د .ﺻﻔﺎء اﻟﺴﻨﻮﺳﻲ
ﻣﻜ ﺔ اﻟﻤﻜﺮﻣ ﺔ –اﻟﻤﻤﻠﻜ ﺔ
ﺟﺎﻣﻌ ﺔ أم اﻟﻘ ﺮى –
ﻗﺴﻢ ﻋﻠﻢ اﻷدوﯾﺔ و اﻟﺴﻤﻮم و ﻗﺴﻢ ﺻﺤﺔ اﻟﻤﺠﺘﻤﻊ وطﺐ اﻟﺤﺠﯿﺞ* ﺑﻜﻠﯿﺔ اﻟﻄﺐ –
اﻟﻌﺮﺑﯿﺔ اﻟﺴﻌﻮدﯾﺔ .ص .ب7607 : .
اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
أھ

اﻟﺒﺤإﻧﺘﺸ ﺚ إﻟ
اﻟﺒﺤﯾﮭﯿﻢ ﻣﺚ:
ﺎر اﻟﺘﻔﻰ ﺎﻋﻼت اﻟﻤﺤﺘﻤﻠ ﺔ ﺑ ﯿﻦ اﻷدوﯾ ﺔ اﻟﺘ
ﺪفﺪي
ﺪاف ﺗﻘﯿ
اﻟﻤﺴﺘﺸﻔﯿﺎت اﻟﺴﻌﻮدﯾﺔ اﻟﻤﺨﺘﺎرة ﻓﻲ ﻣﺪﯾﻨﺔ ﻣﻜﺔ اﻟﻤﻜﺮﻣﺔ ﺑﺎﻟﻤﻤﻠﻜﺔ اﻟﻌﺮﺑﯿﺔ اﻟﺴﻌﻮدﯾﺔ.

ﻲ ﺗﺤ

ﺪث ﻟﻠﻤﺮﺿ

ﻰﻓ

ﻲ ﺑﻌ

ﺾ

ﻮاﺋﯿﺎ ً ﺎن ﻣ ﻦ اﻟﻤﺴﺘﺸ ﻔﯿﺎت اﻟﺘﻌﻠﯿﻤﯿ ﺔ ﺑﻤﺪﯾﻨ ﺔ ﻣﻜ ﺔ اﻟﻤﻜﺮﻣ ﺔ.ﺗ ﻢ
وﺳﺎﺋﻞ و طﺮق ﺗ ﻢ
اﻟﺒﺤﺚ:إﺧﺘﯿ ﺎر ﺛﻼﺛﻤﺎﺋ ﺔ ﻣ ﺮﯾﺾ ﻣﻋﺸﻦ إﺛﻨﺘ
ﺗﺠﻤﯿﻊ ﺑﯿﺎﻧﺎت اﻟﻤﺮﺿﻰ وﺗﻀﻢ اﻟﺠﻨﺲ ،اﻟﻌﻤﺮ ،اﻟﺠﻨﺴﯿﺔ ،واﻷﻣﺮاض اﻟﻤﺼﺎﺣﺒﺔ ﻟﻜﻞ ﻣﺮﯾﺾ .وﻟﺘﺤﺪﯾﺪ اﻟﺘﻔﺎﻋﻼت اﻟﻤﺤﺘﻤﻠﺔ ﺑﯿﻦ
اﻷدوﯾﺔ ،ﺗﻢ ﺗﺠﻤﯿﻊ وﺗﺤﻠﯿﻞ وﺻﻔﺎت اﻟﻤﺮﺿﻰ واﻟﺘﻲ ﺗﺤﺘﻮي ﻋﻠﻰ دواﺋﯿﻦ أو أﻛﺜﺮ وﻛﺬﻟﻚ ﺳﺠﻼﺗﮭﻢ اﻟﻄﺒﯿﺔ ﻓﻲ ﺧﻼل ﻓﺘﺮة أرﺑﻌﺔ
اﻷدوﯾ ﻢ ﺔ.إدراج اﻟﻮﺻ ﻔﺎت اﻟﻄﺒﯿ ﺔ ﺑﺎﻟﻤﺮﺿ ﻰ ﻓ ﻲ
ﺎﺣﺺ اﻟﺘﻔ ﺎﻋﻼت ﺑ ﯿﻦ ﺗ
ﻓ
® Micromedexو
أﺷﮭﺮ ﺑﺎﺳﺘﺨﺪام ﺑﺮﻧ ﺎﻣﺠﻲ
ﻨﯿﻒ اﻟﺘﻔ ﺎﻋﻼت ﺑ ﯿﻦ اﻷدوﯾ ﺔ ﻓ ﻲ ھ ﺬه اﻟﺪراﺳ ﺔ ﺑ ﺎﻟﻜﺒﺮى واﻟﻤﻌﺘﺪﻟ ﺔ
ﺗﺼﻣﻨﮭﺎ.
ﺧﺮوﺟﮭﻢ
أﺛﻨﺎء إﻗﺎﻣﺘﮭﻢ ﺑﺎﻟﻤﺴﺘﺸﻔﻰ وﻛﺬﻟﻚ ﻋﻨﺪ ﺗﻢ
واﻟﺨﻔﯿﻔﺔ.
اﻟﻮﺻ ﻔﺎت اﻟﻄﺒﯿ ﺔ اﻟﺘ ﻲ ﺗﺤﺘ ﻮي ﻋﻠ ﻰ أدوﯾ ﺔ
اﻟﻨﺘﺎﺋﺞ:ھ ُوﺬه اﻟﺪراﺳ ﺔ أن اﻟﺘﻔ ﺎﻋﻼت اﻟﻤﺤﺘﻤﻠ ﺔ ﺑ ﯿﻦ اﻷدوﯾ ﺔ ﻣﺘﻜ ﻲﺮرة ﻓ
ﺟﺪ ﻓﻲ
ﻣﺘﻌﺪدةھ .ﺬه اﻟﺪراﺳ ﺔ ﻣﻌﺮﺿ ﻮن ﻟﺨﻄ ﺮ إﺣﺘﻤ ﺎل اﻟﺘﻔ ﺎﻋﻼت ﺑ ﯿﻦ اﻷدوﯾ ﺔ ﺧ ﻼل اﻹﻗﺎﻣ ﺔ ﻓ ﻲ اﻟﻤﺴﺘﺸ ﻔﻰ أو ﺑﻌ ﺪ
ﻓﺎﻟﻤﺮﺿﻰ ﻓ ﻲ
اﻟﺨﺮوج ﻣﻨﮭﺎ ﺑﻨﺴﺒﺔ  %75و %45ﻋﻠﻰ اﻟﺘﻮاﻟﻲ .وﻗﺪ ﻛﺎن ھﻨﺎك ارﺗﺒﺎط إﯾﺠﺎﺑﻲ ﺑﯿﻦ اﻟﺘﻔﺎﻋﻼت اﻟﻤﺤﺘﻤﻠﺔ ﺑﯿﻦ اﻷدوﯾﺔ وﺑﯿﻦ ﻋﺪد
دوﯾﺔ اﻟﻤﻮﺻﻮﻓﺔ ،وﻛﺎﻧﺖ اﻟﻮﺻﻔﺎت اﻟﻄﺒﯿﺔ اﻟﺘﻲ ﺗﺤﺘﻮي ﻋﻠﻰ ﺧﻤﺴﺔ أدوﯾﺔ أو أﻗﻞ واﻟﺘﻲ ﺗﺤﺘﻮي ﻋﻠﻰ أﻛﺜﺮ ﻣﻦ ﺧﻤﺴ ﺔ أدوﯾ ﺔ
اﻷ
اﻟﺘﻮاﻟﻲ.ﻮﺣﻆ أن اﻟﺘﻔ ﺎﻋﻼت اﻟﻤﺤﺘﻤﻠ ﺔ ﺑ ﯿﻦ اﻷدوﯾ ﺔ ﺗﺰﯾ ﺪ
ﺑﮭﺎ ﺗﻔﺎﻋﻼت ﻣﺤﺘﻤﻠﺔ ﺑﯿﻦ اﻷدوﯾﺔ ﺑﻨﺴﺒﺔ  %26.7و  %49ﻋﻠﻰ وﻗﺪ ﻟ
وﻛﺒ ﺮى )30.3ﺑ(%ﯿﻦ اﻟﻤﺮﺿ ﻰ
اﻟﻤﺤﺘﻤاﻷدوﯾ ﺔ ﻣﻌﻈﻤﮭ ﺎ ﻣﻌﺘﺪﻟ ﺔ )(%40
ﺎﻋﻼتﺑ ﯿﻦ
وﻛﺎﻧ .ﺖ اﻟﺘﻔ ﻠ ﺔ
ﻣ ﻊ اﻟﺘﻘ ﺪم ﻓ ﻲ اﻟﻌﻤ ﺮ
اﻟﺒﺎﻟﻐﯿﻦ ، ،ﻓﻲ ﺣﯿﻦ أﻧﮭﺎ ﻛﺎﻧﺖ ﻣﻌﺘﺪﻟﺔ ) (٪ 50ﺑﯿﻦ اﻟﻤﺮﺿﻰ ﻛﺒﺎر اﻟﺴﻦ.
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،اﻷدوﯾﺔإﻟﻰ ﺟﻨ ﺐ ﻣ ﻊ اﻟﻤﻌﺮﻓ ﺔ واﻟﺨﺒ ﺮة اﻟﺪواﺋﯿ ﺔ
 إن اﻟﺒﺮاﻣﺞ اﻟﻤﺒﺮﻣﺠﺔ ﻋﻠﻰ إﻛﺘﺸﺎف اﻟﺘﻔﺎﻋﻼت اﻟﻤﺤﺘﻤﻠﺔ ﺑﯿﻦ ﺟﻨﺒﺎ:اﻟﺨﻼﺻﺔ
اﻟﻮﺛﯿ ﻖ ﺑ ﯿﻦ اﻷطﺒ ﺎء اﻟﻤﻌ ﺎﻟﺠﯿﻦ واﻟﺼ ﯿﺎدﻟﺔ
ﺎون ﻰ
ﺑﺎﻹﺿ اﻟﺘﻌﺎﻓﺔ إﻟ
،ﻮرة اﻟﮭﺎﻣ ﺔ ذات اﻟﺼ ﻠﺔ ﺑ ﺎﻟﻤﺮﯾﺾ
وﻣﻌﺮﻓ ﺔ ﻋﻮاﻣﺨﻄ ﻞ اﻟ
. ﺗﻜﻮن ذات ﻗﯿﻤﺔ ﻟﺨﻔﺾ ﻋﺪد اﻟﺘﻔﺎﻋﻼت اﻟﻀﺎرة اﻟﻤﺤﺘﻤﻠﺔ وﻣﻨﻊ اﻟﻤﺨﺎطﺮ اﻟﻤﺘﺼﻠﺔ ﺑﺎﻟﻌﻼج ﺑﺎﻷدوﯾﺔ،اﻟﺴﺮﯾﺮﯾﯿﻦ

ABSTRACT
Aim:
To evaluate the prevalence of potential Drug-Drug Interactions (DDIs) that occur among
patients in selected hospitals in Makkah city, Saudi Arabia.
Methods:
Three hundred (300) patients were randomly selected from two hospitals. Data collected
included gender, age, nationality, and co-morbid diseases. To identify potential DDIs,
patients' prescription forms with two or more drugs and their medical records were analyzed
during a 4-month period. Prescriptions from each patient during hospitalization, and on
discharge were included. DDIs were categorized as major, moderate and minor.
Results:
In our study, potential DDIs were found to be frequent among inpatients with multiple
medication prescriptions. Around 75% and 45% of patients were exposed to drugs with the
risk of potential interactions during hospital stay and on discharge, respectively. There was a
positive correlation between total potential DDIs and number of drugs prescribed.
Prescriptions with five drugs and less and those with more than five drugs produced a risk of
DDIs in 26.7% and 49% of patients, respectively. As age increased, more DDIs were
observed among the study population. DDIs were mostly moderate (40%) and major (30.3%)
among adult patients, while it was moderate (50%) among senior age group in our study
population.
Conclusions:
Computerized programs for detection of DDIs, combined with pharmacological expertise,
knowledge of important patient-related risk factors, and close collaboration between treating
physicians and clinical pharmacists may be valuable for decreasing the number of potentially
harmful drug combinations and preventing the risks related to drug therapy.
Keywords: Soleus, calf, perforator, below-knee amputation.
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INTRODUCTION

T

he expected therapeutic response might be affected by the presence of drug
interactions. Although drug-drug interactions (DDIs) constitute only a small proportion
of adverse drug reactions, which may cause health problems, they are often predictable
and therefore avoidable or manageable.1 This can be considered as an important risk factor
specifically in hospitals, where patients are ill and multiple medications may be prescribed
simultaneously.2
About 5% of all adverse drug reactions in hospitals are caused by DDI, the majority of which
are avoidable.3,4 Up to 10% of all hospitalized patients have at least one adverse drug reaction
after being discharged.5,6,7 A change of medication, an addition of new drugs duringa hospital
stay and a lack of therapeutic or nursing care after discharge are among the most important
risk factors for drug related problems. Some studies show that 40–70% of patients at
discharge have a potential adverse drug interaction combination.8,9,10
Therefore, it is of agreat importance that discharge medication should have the lowest risk of
potential DDIs and that doctors should be aware of possibly preventable, drug-related
complications.11
Drug interaction is the phenomenon which occurs when the effects and/or toxicity of one drug
are modified by the prior or concurrent administration of another drug(s). The effect may be
an increase or a decrease in the action of either drug, or it may be an adverse effect that is not
normally associated with either drug.12,13,14 Although results may be positive (increased
efficacy) or negative (decreased efficacy, toxicity or idiosyncrasy), in pharmacotherapy they
are usually undesirable.15
Risk of occurrence and severity of potential clinically important DDIs rest upon several
factors, including the number of drugs prescribed, duration of treatment, patient age and
stages of disease. Patients who require a large number of drugs, longer duration of treatment,
and those with physiological aging changes or certain diseases are considered at higher risk
for severe drug-drug interactions.16,17
Information on the frequency of drug combinations with the potential to induce dangerous
drug-drug interactions (DDIs) in patients discharged from the hospitals is scarce.10

MATERIAL AND METHODS
Study Population: Three hundred (300) patients of both genders at the age of 15 years and
above were enrolled. In order to identify potential DDIs, patients’ prescription forms that
contain two or more drugs as well as their medical records were analyzed during a 4-month
period. A written informed consent was obtained from each patient before participation.
Study Design: The study was performed using data from the patients' files of medical wards
and ICU at Al-Noor and Al-Zaher hospitals in Makkah city, KSA. The hospitals are teaching
public hospitals, which are also referral centres for hospital care.
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Exposure to potential drug interactions: For each patient exposed to polypharmacy, all pair
wise combinations of drugs were analyzed for potential drug interactions. Potential drug
interactions were classified according to Hansten and Horn18, standard drug interaction source
using Micromedex® and drug interaction checker. Hansten and Horn classification is
internationally accepted and used extensively throughout the world as drug interactions are
updated regularly and the classification system gives detailed summaries of clinical outcome,
mechanism of action and supporting references.19
Drug interactions are categorized as major, moderate and minor depending on the
severity of the outcome and the quality of the documentation. Drug interactions that are either
well documented with the potential of being harmful, or have a limited documentation with
the potential of serious outcome, are classified as ‘major drug interaction’. Drug interactions
that are less likely to cause harm or less well documented are classified as ‘moderate drug
interaction’. Drug interactions, regardless of the degree of documentation, with only a limited
risk are classified as ‘minor drug interaction’.17,19
Variables, including main diagnoses, gender, age, polypharmacy and length of stay (LOS)
were correlated with the frequency of potential DDIs.
Inclusion Criteria: Prescriptions with two or more drugs prescribed were selected once a
week, from January to April 2011. All drug groups were accepted. Patients of both genders
and aged 15 years and above were included in this study. Prescription forms of all patients
during hospitalization and on discharge from hospitals were included.
Statistics:
All analyses were performed by means of the statistical SPSS® program version 16.

RESULTS
The study population was equally chosen from two major hospitals in Makkah city, Kingdom
of Saudi Arabia, (150 patients from each hospital). Females constituted 63% (n = 189) and
males 37% (n = 111). Moreover, 91.7% (n = 275) of patients were from medical wards and
8.3% (n = 25) were from ICU. Around 20.3% (n = 61) of the study population were from the
youth group (from 15 to 24 years old), 51.7% (n = 155) were within the adult age group
(between 25 and 64 years old), and 28% (n = 84) were within the senior group (65 years and
above) (Table 1, Fig. 1).

Table 1: Demographic data of the study population
300
patients
No. of
Participants
% of

Nationality
NonSaudi
Saudi

Gender

Department

Males Females Medical

ICU

Age groups (years)
Youth Adult Senior
> 65
15-24 25-64

203

97

111

189

275

25

61

155

84

67.7

32.3

37

63

91.7

8.3

20.3

51.7

28
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Participants

300
250
200
150
100
No. of Participants

50

% of Participants

0

15-24

Nationality

Gende
r

Department

25-64

> 65

Age Groups
(years)

Figure 1. Summary of demographic data of the study population
Psychiatric diseases, acute infections and cardiovascular diseases were among the most
frequent medical disorders among the study population (Table 2).
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Table 2: Frequency of medical disorders among study population
Medical Disorders

Frequency

%

Rheumatic diseases

1

0.33

Malignancies

1

0.33

Liver diseases

6

2.00

Renal diseases

8

2.67

Epilepsy

11

3.67

Gastrointestinal disorders

17

5.67

Hypertensive heart disease

18

6.00

Diabetes mellitus

21

7.00

Sickle cell disease

22

7.33

Respiratory diseases

26

8.67

Cerebrovascular diseases

54

18.00

Acute infections

56

18.67

Psychiatric diseases

59

19.67

Patients with disturbed liver function tests (LFT) constituted 10.7% (n = 32) of the study
population. Whereas, 14.7% (n = 44) of patients had impaired renal function tests (RFT)
(Table 3).
Table 3: Distribution and percentage of the LFT and RFT results
among study population
Liver functions

Renal functions

300 patients
Normal

Disturbed

Normal

Impaired

No. of cases

268

32

256

44

% of cases

89.3

10.7

85.3

14.7

LFT = Liver function tests

RFT = Renal function tests
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The current study revealed that total number of DDIs increased with the number of prescribed
drugs. Prescriptions of five drugs or less carried a potential total DDIs risk in 26.7% (n = 80)
of the patients. On the other hand, prescriptions of five drugs or more, showed a risk of
potential total DDIs in 49% (n = 147) of patients, most of those DDIs were of moderate and
major types (Table 4, Fig. 2).
Table 4: Frequency of individuals at risk of potential DDIs according to
the number of drugs prescribed
Number of patients
Number of Drugs

No DDIs

Minor

Moderate

Major

Total DDIs (%)

5 drugs and less

56

18

43

19

80 (26.7)

Drugs more than 5

17

10

77

60

147 (49)

160
140

No of Patients

120
100
80

5 drugs and less

60

Drugs more than 5

40
20
0
No DDIs

Minor

Moderate

Major

Total DDIs

Figure 2. Frequency of individuals at risk of potential DDIs according to
the number of drugs prescribed
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Up to 75% (n = 225) of patients could have developed or were at risk of developing DDIs
during their hospital stay. 82% of cases with potential DDIs were found among Al
Al-Zaher
hospital (n = 123/150) as compared to 68% of patients admitted to Al-Noor
Al Noor hospital (n =
102/150). This difference of total DDIs between the two hospitals was statistically significant
(p = 0.005) (Table 5, Fig. 3).

Table 5: Frequency of individuals at risk of potential DDIs during hospital stay

During stay

DDIs
No DDIs

Minor

Moderate

Major

Total DDIs (%)

Al-Noor

48

19

61

22

102 (68)

Al-Zaher

27

9

58

56

123(82)

0.047*

0.637

0.000***

0.005**

P-value

*P < 0.05

140
120

No of Patients

100
80

Al-Noor

60

Al-Zaher

40
20
0
No DDIs

Minor

Moderate

Major

Total DDIs

Figure 3. Frequency of individuals at risk of potential DDIs during hospital stay
Meanwhile, up to 45% (n = 135) of patients could have developed or were at risk of
developing DDIs on discharge. 69.3% (n = 104/150) of cases with potential DDIs were
discharged from Al-Zaher
Zaher hospital as compared to the 20.7% of patients discharged from Al
AlNoor hospital (n = 31/150). This difference of total DDIs between the two hospitals was
highly statistically significant (p = 0.000) (Table 6, Fig. 4).
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Table 6: Frequency of individuals at risk of potential DDIs on discharge
DDIs
On discharge

No DDIs

Minor

Moderate

Major

Total DDIs (%)

Al-Noor

119

6

23

2

31
31(20.7)

Al-Zaher

46

6

53

45

104 (69.3)

0.09

0.000***

0.000***

0.000***

P-value

*P < 0.05

Figure 4. Frequency of individuals at risk of potential DDIs on discharge

As age increased, more potential DDIs were observed among the study population. More
cases at risk of moderate and major DDIs were observed among the adult and senior age
groups as compared to the young age group (p-value
( value of 0.015) (Table 7, Fig. 5). The youth
group (15-24
24 years), accounting for 20.3% of our study population (n = 61), showed equal
number of patients (n = 16) with the risk of developing moderate and major DDIs (26.25%).
Around 51.7% (n = 155) of patients from the adult group were at risk of
of developing moderate
40% (n = 62) and major 30.3% (n = 47) DDIs. Meanwhile, 28% (n = 84) of patients
belonging to the senior group were at risk of developing 50% (n = 42) moderate DDIs.
Contrary to the age, gender showed no significant effect on DDIs amon
among our study
population.
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Table 7: Frequency of individuals at risk of potential drug interactions
DDIs among study population
Number and % of patients
Age groups (years)
Youth (15-24)
%
Adults (25-64)
%
Seniors (65 and above)
%
Total No of Patients
%

No

Minor

Moderate

Major

DDIs

DDIs

DDIs

DDIs

61

18

11

16

16

20.3 %

29.5

18

26.25

26.25

155

37

9

62*

47*

51.7 %

23.9

5.8

40

30.3

84

18

8

42*

16

28 %

21.4

9.5

50

19.1

73

28

120

79

24.3

9.3

40

26.3

Total of
300 patients

*P < 0.05 from youth group
Tables 8, 9 and 10 show drug combinations involved in potential major, moderate and
minor drug interactions, respectively.
Table 8: Drug combinations involved in potential major drug interactions
Drug Combinations

Potential adverse effect

Frequency (%)

Prolongation of QT interval

12 (9%)

Aspirin-Enoxaprin

Bleeding

12 (9%)

Rifampin-Isoniazid

Hepatotoxicity

11 (8.3%)

Rifampin-Pyrazinamide

Hepatotoxicity

9 (7%)

Clopidogrel-Omeprazole

Decrease Cardio protection

9 (7%)

Haloperidol-Risperidone

Prolongation of QT interval

9 (7%)

Enoxaprin-Clopidogrel

Bleeding

7 (5.3%)

Lorazepam-Olanzapine

Hypotension , bradycardia, and
respiratory or CNS depression

5 (4%)

Seizures

5 (4%)

Captopril-Spironolactone

Hyperkalaemia

4 (3%)

Captopril-Potassium Chloride

Hyperkalaemia

4 (3%)

Haloperidol-Promethazine

Morphine-Tramadol
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Table 9: Drug combinations involved in potential moderate drug interactions
Drugs Combination

Potential adverse effect

Frequency (%)

Decrease antihypertensive effect

30 (3.9%)

Bleeding

29 (3.8%)

Insulin-Aspirin

Hypoglycaemia

28 (3.7%)

Insulin-Captopril

Hypoglycaemia

24 (3.1%)

Decrease antihypertensive effect

19 (2.5%)

Simvastatin-Omeprazole

Myopathy

17 (2.2%)

Aspirin-Heparin

Bleeding

16 (2.1%)

Anti-cholinergic intoxication

12 (1.6%)

Aspirin-Perindopril (ACEI)
Aspirin-Clopidogrel

Aspirin-Amlodipine(CCB)

Haloperidol-Benztropine
Insulin-Atenolol

Mask physiological response of
hypoglycaemia

12 (1.6%)

Perindopril-Enoxaparin

Hyperkalaemia

11 (1.4%)

Phenytoin-Omeprazole

Phenytoin toxicity

10 (1.3%)

Table 10: Drug combinations involved in potential minor drug interactions.
Drugs Combination
Aspirin-Omeprazol

Potential adverse effect
Decrease anticoagulants

Frequency (%)
22 (9.2%)

Aspirin-Atenolol

Decrease antihypertensive effect

15 (6.3%)

Aspirin-Furosemide

Decrease diuretics concentration

15 (6.3%)

Heparin-Clopidogrel

Increase probability of bleeding

13 (5.4%)

Captopril-Amlodipine

Additive hypotensive effect

13 (5.4%)

Ranitidine-Acetaminophen

Potentiate hepatotoxicity

12 (5%)

Clarythromycin-Omeprazol

Increase antibiotic concentration

12 (5%)

Additive hypotensive effect

11 (4.6%)

Decrease antibiotic concentration

11 (4.6%)

Decrease H2 blocker concentration

10 (4.2%)

Decrease ACEI level

8 (3.3%)

Amlodipin-Perindopril
Amoxicillin-Clarythromycin
Ranitidine-Sodium Bicarbonate/
Ca Carbonate
Perindopril/Ca Carbonate
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DISCUSSION
In the current study, three hundred patients have randomly and equally been selected from
two hospitals in Makkah city, KSA, of both genders, different age groups and different
nationalities. Of the three hundred patients, 75.7% (n = 227) were found to be at risk of
developing DDIs. These findings are consistent with the results of previous studies, in which
potential DDI were estimated in 40–70% of patients. 9,10,20
The drug interactions that were established in this study were only potential. This means, it
was not known whether these interactions were harmful to the exposed patients or not.
Generally, only a small number of patients receiving potentially interacting drugs show
clinical signs of a drug interaction.21 However, individuals respond differently, in which major
potential interactions may not produce adverse effects in some patients whereas minor
interactions may cause significant adverse effects in others. Drugs with a steep dose-response
curve and/or a narrow therapeutic index, and those are metabolized by enzymes susceptible to
induction or inhibition are most likely to result in clinically significant interactions.19,21
Our data revealed a positive correlation between the number of the prescribed drugs and the
increasing age of the patients on one hand, and number of potential DDIs on the other hand.
Prescriptions contained five or less drugs produced a risk of DDIs in 26.7% (n = 80) of
patients, while 49% (n = 147) of patients having prescriptions enclosed more than five drugs
were at risk of developing DDIs. As age increased, more DDIs were observed among the
study population, and DDIs were mostly moderate and major in the adult group (40% and
30.3%), and moderate in the senior group (50%).
These results are similar to those of previous studies that showed number of prescribed
medications and age of the patients were the major, if not the most important, risk factors for
DDIs.10,22,23 Doubova et al.,24 found that patients at age of 60 years or older, who were
receiving five or more drugs, were at high risk to develop such potential interactions. In
addition, various studies have revealed that potential DDIs are frequent when patients
received multiple medications prescribed by different physicians,25,26,27 therefore,
prescriptions by a single physician would decrease the risk of inappropriate DDIs.28 CruciolSouza and Thomson20 reported that along with prescription size, medical specialty and
number of prescribers are also clear predictors of potential DDIs.
The present study revealed that the prevalence of total moderate and major potential DDIs
among the study population were 40% (n = 120), and 26.3% (n = 79) respectively. These
results are higher than those reported by Langdorf et al.,29 and Cruciol-Souza and Thomson
[20]
in that the prevalence of the potentially major drug interactions judged to be clinically
significant in 25% and 10% of patients respectively.
The most frequent classes of medications that could produce a risk of potential DDIs in our
study were NSAIDs, ACE inhibitors, anticoagulants, antipsychotics, hypoglycemic,
anticonvulsants, antibiotics and calcium channel blockers. These finding are similar to
previous reports which also implicated antibiotics, diuretics, hypoglycemics, calcium-channel
blockers,30 NSAIDs, beta-blockers, steroids, ACE inhibitors, anticoagulants, and
anticonvulsants23,31 in potential drug-drug interactions. Although a number of potential
interactions have been identified, not all of them are clinically relevant. It is important for the
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expert systems to alert the physicians only to the most important interactions; otherwise they
will run the risk of showing too many alerts for the patients on multiple medications.31
Basically the clinical management of potential DDIs implies monitoring of symptoms related
to possible side effects and laboratory parameters, in order to prevent potentially serious
adverse outcomes. In modern medicine, complex therapeutic schemes with multiple drug
combinations have become the rule. Therefore, the collaboration between clinicians and
clinical pharmacists in the evaluation of drug-drug interactions and getting information that
may lead to treatment modification or, at least, to specific patient monitoring in order to
identify early potential harmful DDIs, are of paramount importance.11
The limitations in this study include the sample size which was not large enough, and that the
study focused on potential DDIs while it did not address the question of how many of the
detected potential DDIs were known by the physician and if some of the patients were already
under close clinical monitoring. Also, the study was not designed to determine how often the
potential DDIs identified actually resulted in adverse clinical consequences for patients.
Finally, the present study recommends an essential collaboration between treating physicians
and clinical pharmacists to help to prevent and manage the risks related to drug therapy, and a
close monitoring of the impact of every given drug or drug combination on each patient.

CONCLUSION
In the present study, the potential drug-drug interactions were frequent among inpatients
prescribed multiple medications, as 75% of patients were exposed to drugs with the risk of
potential interactions during their hospital stay, while 45% of patients were exposed to drugs
with the risk of potential interactions upon discharge. There was a positive correlation
between total potential DDIs and the number of drugs prescribed. As age increased, more
DDIs were observed among the study population, and DDIs were mostly moderate and major
among adult age group, whereas moderate DDIs were observe among the senior age group.
Development of alert guidelines and computer-based screening would help physicians to
recognize and prevent potentially dangerous drug-drug interactions. This should be combined
with pharmacological expertise, as well as the knowledge of important patient-related risk
factors to decrease the number of potentially harmful drug combinations. However, in order
to appraise the real relevance of such pharmacological expertise, it is necessary to monitor the
impact of every given recommendation on each patient. Consequently, adverse outcomes
resulting from DDIs can be prevented by making patient- and situation-specific assessments
and, whenever appropriate, avoiding concomitant administration by implementing alternative
therapeutic strategies or taking precautionary measures such as dosage adjustments and
increased monitoring. This may be valuable for decreasing the number of potentially harmful
drug combinations, and contribute to an increase in patient safety. A successful DDIs
evaluation and prevention will have a positive impact on the medication-use system to
improve the quality of patient care and in reducing the occurrence of devastating DDIs in
medical inpatients. Finally, population-based studies are needed to assess the prevalence of
"real" drug-drug interactions and their clinical consequences to report and avoid them for
patient safety.
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دراﺳﺔ ﻣﻘﻄﻌﯿﺔ ﻟﻨﻤﻂ آﻟﻢ اﻟﺒﻄﻦ ﺑﯿﻦ اﻟﺤﺠﯿﺞ ﻓﻲ ﻣﻮاﺳﻢ اﻟﺤﺞ.
د .ﺳﻤﯿﺮ ﺑﻦ ﻋﺒﺪ ﷲ ﺻﻔﻄﺔ
ﻗﺴﻢ اﻟﺠﺮاﺣﺔ * ﺑﻜﻠﯿﺔ اﻟﻄﺐ – ﺟﺎﻣﻌﺔ أم اﻟﻘﺮى – ﻣﻜﺔ اﻟﻤﻜﺮﻣﺔ – اﻟﻤﻤﻠﻜﺔ اﻟﻌﺮﺑﯿﺔ اﻟﺴﻌﻮدﯾﺔ .ص .ب7607 : .
اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
اﻷﻣﻮرﻣﻦاﻷﺳﺎﺳﯿﺔ واﻟﮭﺎﻣﺔ ﻟﻜ ﻞ طﺒﯿ ﺐ ﺧﺎﺻ ﺔ اﻟﻌ ﺎﻣﻠﯿﻦ ﻓ ﻲ ط ﺐ اﻟﺤﺸ ﻮد
ﻣﻘﺪﻣﺔ  :إن اﻟﻮﻋﻲ واﻹﻟﻤﺎم ﺑﮭﺬا اﻟﻌﺮض ﯾﻌﺘﺒﺮ
ﻛﻤﺎ أن اﻟﺘﺨﻄﯿﻂ اﻟﺼﺤﻲ اﻟﺴﻠﯿﻢ ﻗﺪ ﯾﺤﺘﺎج ﻟﻤﻌﺮﻓﺔ أﻧﻤﺎط آﻟﻢ اﻟﺒﻄﻦ اﻟﺠﺮاﺣﻲ .
اﻷھﺪاف  :ﻣﺮاﺟﻌﺔ طﺮاز آﻟﻢ اﻟﺒﻄﻦ اﻟﺠﺮاﺣﻲ ورﻓﻊ اﻟﻮﻋﻲ واﻹﻟﻤﺎم ﺑﺄﻧﻤﺎطﮫ ﻟﻮﺿﻊ ﺳﯿﺎﺳﺎت.
اﻟﻄﺮﯾﻘﺔ  :ﺗﺠﻤﻊ أﻛﺜﺮ ﻣﻦ  2ـ  3ﻣﻠﯿﻮن ﺣﺎجﻓﻲﺳﻨﻮﯾﺎ ً
ﻣﻨﻄﻘﺔ واﺣﺪة و ﻓﻲ وﻗﺖ واﺣ ﺪ ﯾﺠﻌ ﻞ ﺗﻘ ﺪﯾﻢ اﻟﺨ ﺪﻣﺎت اﻟﺼ ﺤﯿﺔ ﺗﺤ ﺪي
ﻓﯿﮭﺎ ﻓﺤﺺ ﻛ ﻞ اﻟﺴ ﺠﻼت اﻟﻄﺒﯿ ﺔ ﻟﻜ ﻞ
ﻣﺴﺘﺸﻔﯿﺎت.
ﺗﻢ
ﻟﮭﻢ  ،ھﺬه دراﺳﺔ ﻣﻘﻄﻌﯿﺔ ﻟﻤﻨﻄﻘﺔ اﻟﻤﺸﺎﻋﺮ أﺛﻨﺎء ﻣﻮﺳﻢ اﻟﺤﺞ ﺷﻤﻠﺖ )(4
ﻣﺮﺿﻰ أﻟﻢ اﻟﺒﻄﻦ ﻣﺒﻨﯿﺔ ﻋﻠﻰ اﻻﺳﺘﺒﯿﺎن واﻟﺪراﺳﺔ اﻟﻤﺴﺒﻘﺔ واﻟﺬﯾﻦ ﺗﻢ ﺗﻨﻮﯾﻤﮭﻢ ﺑﺎﻟﻤﺴﺘﺸﻔﯿﺎت اﻟﻤﻌﻨﯿﺔ.
ﻣﺴﺘﺸ( ﻔﯿﺎت ﻓ ﻲ اﻟﻤﺸ ﺎﻋﺮ ﻟﻤﻮﺳ ﻢ ﺣ ﺞ 1427ھ ـ،
(250ﺮﯾﺾ ﺗﻤ ﺖ دراﺳ ﺎﺗﮭﻢ ﺧ ﻼل )4أﯾ( ﺎم ﺑ ـ )4
اﻟﻨﺘﺎﺋﺞ  :ﻣﻦ واﻗ ﻊ ) ﻣ
وأﻛﺜ ﺮ وھ ﺬا )( % 73.2
أظﮭﺮت اﻟﻨﺘﺎﺋﺞ أن أﻛﺜﺮ اﻷﻋﻤﺎر ﺗﻌ ﺮض ﻵﻟ ﻢ اﻟ ﺒﻄﻦ اﻟﺠﺮاﺣ ﻲ اﻟﺤ ﺎد ھ ﻢ اﻟﻔﺌ ﺔ اﻟﻌﻤﺮﯾ ﺔ ﻣ ﻦ )(41
ﻟﻠﺪراﺳ ﺎت اﻟﻤﻤﺎﺛﻠ ﺔ ﻓ ﻲ اﻟﻈ ﺮوف اﻟﻌﺎدﯾ ﺔ ﻧﺠ ﺪ أن ﺗﻮزﯾ ﻊ
وﻟﻠﻤﻘﺎرﻧ) ﺔ
. (%4.8
وﺗﻤﺜ ﻞ
واﻗﻠﮭ ﻢ ﻣ ﻦ اﻟﻔﺌ ﺔ اﻟﻌﻤﺮﯾ ﺔ ) ـ(21 12
اﻟﻔﺌﺎت اﻟﻌﻤﺮﯾﺔ ﯾﺨﺘﻠﻒ ﻛﻤﺎ أن آﻟﻢ اﻟﺒﻄﻦ ﯾﺨﺎﻟﻒ أﯾﻀﺎ اﻟﻤﻌﮭﻮد ﻓﻲ اﻟﺤﺎﻻت اﻟﻌﺎدﯾﺔ ﺣﯿﺚ اﻟﺘﮭﺎب اﻟﺰاﺋﺪة ھﻮ اﻷﻋﻠﻰ ﺑﻨﺴﺒﺔ ﺑﯿﻨﻤﺎ
اﻻﻧﺴﺪاد اﻟﻤﻌﻮي ﻓﻲ دراﺳﺘﻨﺎ ھﻮ اﻷﻋﻠﻰ ﻛﻤﺎ أن اﻟﺪراﺳﺔ أوﺿﺤﺖ أن ﻣﻌﻈﻢ ﺣﺎﻻت آﻟﻢ اﻟﺒﻄﻦ ﺗﻢ ﻋﻼﺟﮭﺎ ﺟﺮاﺣﯿﺎ ً ).(%95
ﻧﺘﺎﺋﺞ ھﺬه اﻟﺪراﺳﺔ ﺗﺴﺎﻋﺪ ﺗﻮﺟﮫ وﺿﻊ اﻟﺨﻄﻂ واﻟﺴﯿﺎﺳﺎت اﻟﺼﺤﯿﺔ ﻟﻠﺤﺠﯿﺞ ﺑﺼﺒﻐﺔ ﺧﺎﺻ ﺔ وﻟﻄ ﺐ اﻟﺤﺸ ﻮد ﻋﺎﻣ ﺔ .
اﻟﺨﺎﺗﻤﺔ :
ﻛﻤﺎ ﺗﻌﺘﺒﺮ أﺳﺎس ﻟﻠﺪراﺳﺎت.
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ABSTRACT
Hajj (pilgrimage) is the fifth pillar of Islam, approximately 2-3 million pilgrims gather in one
place to perform this ritual of Islam every year.
Abdominal pain is a frequent presentation during Hajj seasons. Varieties of gastrointestinal,
chest pelvic and systemic disorders acute life threading condition as well serious medical and
surgical conditions encountered causes of these presentations. The awareness of this entity by
the clinician is vital to its recognition and crucial to deal with. Planning for health care
requires knowledge of the pattern of diseases, complications, and outcome of pilgrims who
require hospitalization during the Hajj period.
Objectives:
To elucidate the pattern of acute abdominal pain among pilgrims requiring admissions to
hospitals during the Hajj season and to raise the awareness of clinicians for such serious
condition.
Methods:
This was a cross-sectional study conducted in hospitals at Almashaer area, one in
Arafat and the other one in Mina serving the pilgrims during Hajj season. The record
of all abdominal pain cases, together with the diagnosis recorded by various doctors
of these two hospitals during Hajj season of 1427H. over four days period.
Results:
A total of 250 patients admitted over four days time tin two hospitals at Almashaer of acute
abdominal pain during Hajj season of 1427 H. The largest number of admissions occurred in
the age groups above 41 (73.2%) and the lowest incidence was among patients in the age
group (12-21),(4.8%) while those with age 82> were only 8 (3.8%). Cholecystitis as a cause
of acute abdominal pain were 28 (11.2%) which match previous studies.
When compared to previous studies most common causes of abdominal pain in our study
were intestinal obstruction 66 (26.6%),followed by acute appendicitis 52 (20.8%) where non
specific abdominal pain is rated lower cause contrary to previous studies and reports which
were predominant...
Conclusion:
Findings in this study will be used to improve the health programme and planning to best suit
the needs of the pilgrims.
Key Words: Acute abdominal pain, surgical conditions, Hajj season, Pattern.
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INTRODUCTION

H

ajj (pilgrimage) is the fifth pillar of Islam , approximately 2-3 millions pilgrims
gathered in one place from more than 140 countries to perform this ritual of Islam
every year . This large scale mass gathering of Muslims all over the world of
enormous ethnic diversity represents significant challenges for the entire health sector of host
country.1,4

Abdominal pain is a common symptom that can be attributed to a wide variety of acute and
chronic disease processes, many of which represent serious surgical problems. It is one of the
most frequent presenting complaints to Emergency Departments.1,4 The awareness of this
entity by the clinician is vital to its recognition and subsequent medical management.
Abdominal pain can result from a variety of gastrointestinal, chest, pelvic and systemic
disorders. 5,6
Surgical conditions among the many causes, one of the most common and serious , it
represent one quarter of patients visiting health services . For surgical conditions to make a
diagnosis and take decision to operate or not is crucial to safe life. It is vital that the physician
has an understanding and be familiar with the presentations of common diseases that cause
abdominal pain.7,8 The awareness of this entity by the clinician is vital to its recognition and
subsequent medical management and it is of sufficient importance to warrant policy
statements by professional organizations.9
However, few studies were done to establish the pattern of hospital admission during hajj
among them no studies were conducted on surgical acute abdominal pain during Hajj to
describe the clinical profile pattern. Therefore a high index of suspicion should be born in
mind by physician when patients presenting with acute abdominal pain in order to have early
diagnosis, avoid complication and to reduce mortality and cost associated with complicated
surgical conditions.

OBJECTIVES
The aim of this study is to elucidate the pattern of acute abdominal pain among pilgrims
necessating admission to hospitals during the Hajj season, in order to help health policy
makers to plan futuristic services and research.

MATERIAL AND METHODS
This was a cross-sectional prospective study conducted in two hospitals in two
different locations in Al-Mashaer for a period of four days. These hospitals are one of other 7
hospitals serving the pilgrims during Hajj. The record of 250 patients was presented with
acute abdominal pain as their chief complaint were enrolled in this study. Acute abdominal
pain was defined as the onset of any type of abdominal discomfort within the previous 7 days.
History and physical examination findings were obtained prospectively and recorded by
attending physicians using a standardized data collection questionnaire based pro forma with
both open and closed ended questions form. All patients were ordered basic investigations
including full blood chemistry and complete blood count, plain x-ray and US of abdomen and
pelvis as was clinically appropriate. Children below twelve years were excluded.. Data
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collected on paper forms was entered into MS Excel spreadsheet and analysed in SPSS
version 12.

RESULTS
A total of 250 patients were admitted to two of seven hospitals at Almashaer during Hajj
season of 1427 during a four days period. The largest number of admissions occurred in the
age groups above 41 (73.2%) 183 out of the total patients . The lowest incidence was among
patients in the age group (12-21),(4.8%) while those with age 82> were only 8 (3.8%). This
study also showed that most of the patients presented with abdominal pain were from Middle
east 76(30.4%) and African 70(28%) Table 1.
Demographic characteristics of all patients (Table 1)
Characteristics

Numbers & ( %)

Age group:
12-21
22-31
32-41
42-51
52-61
62-71
72-81
82- >
Total
Geographical regions:
Arab countries
Middle east
South east Asian
Africans
Others

12 ( 4.8%)
29 (11.6%)
26 (10.4%)
69 (27.6%)
65 (26 %)
25 (10%)
16 ( 6.4%)
8 ( 3.2%)
250 (100%)
62 (24.8%)
76 (30.4%)
28 (11.2%)
70 (28%)
14 (5.6%)

More than quarter of the causes of presenting abdominal pain of the patients in this study
were intestinal obstruction 66 (26.6%) more than half of them were Africans 38 (54.3%),
which included complicated hernias and adhesions. Acute appendicitis 52 (20.8%) of the total
patients, most of them were perforated. The other causes were cholecystitis 28(11.2%),
perforated peptic ulcer 24(9.6%), pancreatitis 16 (6.4%), ischemic bowel 8 (3.2%). Nonsurgical cause was seen in 56 patient (23.2%). 34 (14.4%) 0f the them were labeled as non
specific abdominal pain and 22 (8.8%) as renal cause. All non surgical patients were made by
clinical resolution of the symptoms or diagnostic laboratory results Tables 2 & 3, In this study
no acute abdominal gynaecological pain were reported.
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Table 2 . Main causes of abdominal pain.
Causes (Diagnosis)
Intestinal obstruction

Numbers (%)
66 (26.4%)

Appendicitis

52 (20.8%)

Cholecystitis

28 (11.2%)

Perforated ulcer

24 (9.6)

Pancreatitis

16 (6.4)

Ischemic bowels

8 (3.2%)

Renal

22 (8.8%)

Non specific abdominal pain

34 (14.4%)

Total

250 (100%)

Others
Total
No:& %

Ischemic bowels

Renal

Non-specific

Total No & %

Africans

Pancreatitis

Asian

Perforated
D.Ulcers

Southeast

Cholecystitis

Middle
east

Appendicitis

Regions
&(%)
Arab
countries

Intestinal
Obstruction

Causes
Diagnosis

Table 3 . Causes of abdominal pain in relation to the geographical regions.

9

17

9

6

4

1

8

8

62(24.8%)

11

21

10

9

8

1

10

6

76(30.4%)

5

8

3

2

1

2

1

7

28(11.2%)

38

6

6

7

3

0

1

9

70 (28%)

3

0

0

0

0

4

3

4

14 (5.6%)

66
52
28
24
16
8
22
34
(26.4%) (20.8%) (11.2%) (9.6%) (6.4%) (3.2%) (8.8%) (14.4%)
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DISCUSSION
Acute abdominal pains continue to be a challenge for practicing surgeons. Acute abdominal
pain has been under diagnosed in the past but is now gradually gaining recognition. All
previous studies were done on people of certain geographical area but in our study patients
were included from all over the world more than 140 country with different racial back
grounds that came to Makkah to perform Hajj.
This is the first study conducted in Almashaer Hospitals on the pattern of acute surgical
abdominal pain. Previous studies were conducted on pattern of general admission and other
medical problems. In our study 216 (86.4%) shown that abdominal pain was serious and
genuine and need surgical intervention , in contrary to most of the previous study world-wide,
which has shown the non specific abdominal pain with no clear explanation is the common
cause.10,11
Also in this study more than quarter of the patients (26.4%) presented with abdominal pain
were diagnosed as intestinal obstruction and more than half 54.3% of them were Africans. this
is contrary to previous studies which reported the nonspecific and acute appendicitis is the
commonest pattern of acute abdominal pain. 5.11,12 Similar findings of intestinal obstruction as
a common cause of acute abdominal pain followed by appendicitis were shown in a study
from Ethiopia13 The present study has shown 8 patients (3.2%) with serious surgical vascular
occlusion and all of them over 80 years of age, which consist with other studies. On the other
hand elderly patients in this mass gathering with variety of background can have atypical
presentations; This vascular events are more common in this population, and a wide
differential diagnosis needs to be considered. 12,14 In our study non-specific abdominal pain
reported in 34 (14.4%) patients where previous studies world-wide shown non-specific
abdominal pain is the most common diagnosis in patients admitted to hospitals,(25–35% of all
patients), and of those patients only a quarter needs surgical intervention.14,15,16 Diagnosis of
non-specific abdominal pain should only be made after thorough assessment, definite
pathology excluded and the patient does not return with the same complaint. Our study
documents the pattern of acute surgical abdominal pain in Hajj pilgrims admitted in
Almashaer two care hospitals.
We are looking forward to conduct another study of larger duration and larger number of
patients with acute abdominal pain on pilgrims coming to Makkah and then we will be able to
suggest a diagnostic criterion and roadmap for acute surgical abdominal pain management.

CONCLUSION
Intestinal obstruction, acute appendicitis and gastroduodenal perforations were the leading
causes of acute admissions for abdominal pain in Mashaer hospitalsl during Hajj season. Non
specific abdominal pain is less than other studies shown. In conclusion, our data showed a
change in the pattern of acute abdominal pain surgery in Hajj season. Diagnoses that have
become more frequent include intestinal obstruction, appendicitis, perforated viscus, while the
non specific abdominal pain were rated less in our study contrary to previous studies. In our
study non of gynaecological abdominal pain has been reported. The limitations of this study
include lack of long-term follow-up, which precludes assessment of morbidity and mortality
as well as the long-term outcome.
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ﺑﻨﺎء ﻧﺎﻗﻞ وراﺛﻲ ﻣﺰدوج وﻓﻌﺎل ﻟﻠﺘﻌﺒﯿﺮ اﻟﺠﯿﻨﻲ اﻟﻤﺘﺰاﻣﻦ ﻟﻌﺎﻣﻞ اﻻﺳﺘﻨﺴﺎخ ان اﻛﺲ  2.2واﻟﺒﺮوﺗﯿﻦ
اﻷﺧﻀﺮ اﻟﻔﻮﺳﻔﻮري ﻓﻲ اﻟﺨﻼﯾﺎ اﻟﺒﺸﺮﯾﺔ
د .ﻓﯿﺼﻞ أﺣﻤﺪ ﻋﻼف
أﺳﺘﺎذ ﻣﺴﺎﻋﺪ  ,ﻗﺴﻢ اﻟﻮراﺛﺔ اﻟﻄﺒﯿﺔ ﺑﻜﻠﯿﺔ اﻟﻄﺐ ﺑﺠﺎﻣﻌﺔ أم اﻟﻘﺮى.
اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
اﻟﮭﺪف:اﻷﺑﺤﺎث اﻟﺘﻲ ﺣﺎوﻟﺖ اﺳﺘﺨﺪام ﺳﻠﺴﻠﺔ دﺧ ﻮل اﻟﺮﯾﺒﻮﺳ ﻮم اﻟﺪاﺧﻠﯿ ﺔ ﻟﺒﻨ ﺎء اﻟﻨﻮاﻗ ﻞ اﻟﻮراﺛﯿ ﺔ اﻟﻤﺰدوﺟ ﺔ واﺟﮭ ﺖ
ﻛﺜﯿﺮ ﻣﻦ
اﻟﺪراﺳ ﺔ ﻗﻤﻨ ﺎ ﺑﺒﻨ ﺎء ﻧﺎﻗ ﻞ وراﺛ ﻲ ﻣ ﺰدوج ﻟﻠﺘﻌﺒﯿ ﺮ اﻟﺠﯿﻨ ﻲ
اﻟﺴﻠﺴﻠﺔ.
ﺻﻌﻮﺑﺔ ﻓﻲ ﺗﺤﻘﯿﻖ ﺗﻌﺒﯿﺮ ﺟﯿﻨﻲ ﻟﻠﺒﺮوﺗﯿﻦ اﻟﺜﺎﻧﻲ ﻓﻲﻓﻲ ھﺬه
 2.2ﻠﺔ ﺑ ﯿﻦ ﺳﯿﺴ ﺘﺮوﻧﯿﺔ وﺳﻠﺴ ﻠﺔ دﺧ ﻮل
ﻛﺎﺳ ﻋﻠﯿﺖ ﯾﺘﻜ ﻮن ﻣ ﻦ ﻋﺎﻣ ﻞ اﻻﺳﺘﻨﺴ ﺎخ اﻟﺒﺸ ﺮي ان اﻛ ﺲوﺳﻠﺴ
اﻟﻤﺘﺰاﻣﻦ ﻰ
ﯾﺤﺘﻮي
اﻟﺮﯾﺒﻮﺳﻮم اﻟﺪاﺧﻠﯿﺔ وﺳﻠﺴﻠﺔ اﻟﺒﺮوﺗﯿﻦ اﻷﺧﻀﺮ اﻟﻔﻮﺳﻔﻮري اﻟﻤﻌﺰز.
اﻟﺴﻠﺴ ﻠﺔ ﺑ ﯿﻦ ﺳﯿﺴ ﺘﺮوﻧﯿﺔ
ﺎخ اﻟﺴﻠﺴ ﻠﺔ اﻟﻤﺤﺘﻮﯾ ﺔ ﻋﻠ ﻰ ﻋﺎﻣ ﻞ اﻻﺳﺘﻨﺴ ﺎخ اﻟﺒﺸ ﺮي ان اﻛ ﻣ ﺲﻊ2.2
إﺳﺘﻨﺴ ﻖ:
ﺗ ﻢ اﻋ ﺎدةاﻟﻄﺮاﺋ
.pIRES-2-eGFPﺬي ﺗ ﻢ ﺑﻨ ﺎءه ﺗ ﻢ ﺗﺤﻠﯿﻠ ﮫ
اﻟﻨﺎﻗ ﻞ اﻟ
ﻰ اﻟﻨﺎﻗ ﻞ اﻟ ﻮراﺛﻲ ﻟﻠﺘﻌﺒﯿ ﺮ اﻟﺠﯿﻨ ﻲ اﻟﻤﺴ ﻤﻰ
وطﻮﻟﮭ ﺪ ﺎاﻟ168
ﻧﯿﻮﻛﻠﺘﯿ
اﺧﺘﺒ ﺎر ﻓﻌﺎﻟﯿ ﺔ اﻟﻨﺎﻗ ﻞ وﻗﺪرﺗ ﮫ ﻋﻠ ﻰ
ﺑﻮاﺳﻄﺔ اﻟﺘﺤﻠﯿﻞ اﻟﺘﺴﻠﺴﻠﻲ ﻟﻠﺤﻤ ﺾ اﻟﻨ ﻮوي ﻟﺘﺄﻛﯿ ﺪ اﻧ ﺪﻣﺎج اﻟﺴﻼﺳ ﻞ ﺑﺎﻟﺸ ﻜﻞ اﻟﺼﺗ ﻢﺤﯿﺢ.
اﻟﺘﻌﺒﯿﺮ اﻟﺠﯿﻨﻲ ﻣﻦ ﺳﻠﺴﻠﺔ ﺗﺤﻔﯿﺰ اﻟﺴﯿﺘﻮﻣﯿﻘﺎﻟﻮ ﻓﯿﺮس ﺑﻮاﺳﻄﺔ اﻟﻮﯾﺴﺘﺮن ﺑﻠﻮﺗﯿﻨﻖ و اﻟﺘﺤﻠﯿﻞ اﻟﻤﺠﮭﺮي اﻟﻔﻮﺳﻔﻮري.
اﻟﻨﺘﺎﺋﺞ:اﻟﺘﺤﻠﯿﻞ اﻟﺘﺴﻠﺴﻠﻲ ﻟﻠﺤﻤﺾ اﻟﻨﻮوي ﻟﻠﻨﺎﻗﻞ اﻟﺬي ﺗﻢ ﺑﻨﺎءه أﻛﺪ اﻧﺪﻣﺎج ﺳﻠﺴﻠﺔ ﻋﺎﻣﻞ اﻻﺳﺘﻨﺴﺎخ اﻟﺒﺸﺮي ان اﻛ ﺲ 2.2ﻓ ﻲ
ﺗﺤﺎﻟﯿﻞ اﻟﻮﯾﺴﺘﺮن ﺑﻠﻮﺗﯿﻨﻖ واﻟﺘﺤﻠﯿﻞ اﻟﻤﺠﮭ ﺮي اﻟﻔﻮﺳ ﻔﻮري
اﻟﻜﺎﺳﯿﺖ اﻟﺜﻨﺎﺋﻲ وﺑﺎﻟﺘﺎﻟﻲ ﺑﻨﺎء اﻟﻨﺎﻗﻞ اﻟﻤﻄﻠﻮب ﺑﺎﻟﺼﻮرة اﻟﺼﺤﯿﺤﺔ.
أﻛﺪت اﯾﻀﺎ ﻓﻌﺎﻟﯿﺔ اﻟﻨﺎﻗﻞ وﻗﺪرﺗﮫ ﻋﻠﻰ اﻟﺘﻌﺒﯿﺮ اﻟﺠﯿﻨﻲ وإﻧﺘﺎج ﻋﺎﻣﻞ اﻻﺳﺘﻨﺴﺎخ اﻟﺒﺸﺮي ان اﻛﺲ  2.2ﺑﻤﻘﺎﺳﮫ اﻟﺼﺤﯿﺢ واﻟﻨﺸﺎط
اﻟﺤﯿﻮي ﻟﻠﺒﺮوﺗﯿﻦ اﻷﺧﻀﺮ اﻟﻔﺴﻔﻮري ﻓﻲ ﻧﻤﻮذج اﻟﺨﻼﯾﺎ اﻟﻤﺴﺘﺰرﻋﺔ.
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ﺳﻠﺴﻠﺔ دﺧﻮل اﻟﺮﯾﺒﻮﺳﻮم اﻟﺪاﺧﻠﯿﺔ ﺗﻤﺜﻞ اداة ﻗﯿﻤﺔ ﻹﻣﻜﺎﻧﯿﺔ اﻟﺘﻌﺒﯿﺮ اﻟﺠﯿﻨﻲ اﻟﻤﺘﺰاﻣﻦ واﻟﻤﺘﻌﺪد اﻟﺴﯿﺴﺘﺮون ﻣ ﻦ ﻧﺴ ﺨﺔ
:اﻹﺳﺘﻨﺘﺎج
اﻟﻤﺘﻌ ﺪد اﻟ ﺬي ﺗ ﻢ إﻧﺘﺎﺟ ﮫ ﺳ ﯿﻜﻮن ﻣﻔﯿ ﺪ.اﻟﻌﻼﺟﯿ ﻞﺔ
اﻟﺤﻤ اﻟﻨﻮوي اﻟﻤﺮاﺳﻞ اﻟﻨﺎﺗﺞ ﻣﻦ اﻟﻨﻮاﻗﻞ اﻟﺠﯿﻨﯿﺔ واﻟﻨﻮاﻗ ﻞ اﻟﻮراﺛﯿ ﺔ اﻟﻨﺎﻗ
ﺾ
.ﻟﻠﻨﻘﻞ اﻟﺠﯿﻨﻲ وﻟﺪراﺳﺔ ﺗﺨﺼﯿﺺ اﻟﺨﻼﯾﺎ اﻟﺠﺬﻋﯿﺔ ﻓﻲ اﻟﻤﺴﺘﻘﺒﻞ

ABSTRACT
Objective: Many researchers using Internal Ribosome Entry Site (IRES) elements for
construction of bicistronic gene transfer vector reported difficulties to achieve significant
expression of the second cistron. In the present study, we have constructed an expression
vector containing a bicistronic cassette composed of the human oligodendrocyte transcription
factor 2 cDNA (hNkx2.2cDNA), an inter-cistronic sequence, the IRES and enhanced green
fluorescent protein (eGFP) sequences.
Methods: The hNkx2.2 cDNA sequence together with an inter-cistronic sequence of 168bp in
length was subcloned into the pIRES-2-eGFP mammalian expression vector. Expression of
the transgenic proteins from the upstream cytomegalovirus (CMV) promoter was confirmed
by Western and fluorescence microscopy analyses.
Results: DNA sequence analysis was performed on nascent vector DNA confirmed the
integrity of Nkx2.2 cDNA in the bicitronic cassette and the construction of the desired vector.
Analyses of vector containing the cassette clearly confirm the functionality of the produced
vector, correct size of the generated Nkx2.2 protein and the biological activity of the eGFP
reporter in the cell culture model. Transcription of the bicistronic cassette is driven by a
massage from a common upstream CMV promoter and translation of the two cistrons is
uncoupled.
Conclusion: IRES sequence provides a valuable tool for simultaneous expression of bicistron
from a single mRNA transcript incorporated in the gene transfer and therapeutic vector. The
produced bicistronic hybrid vector will be useful for gene transfer and of great value for
future stem cells transdifferentiation studies.
Keywords: Diabetes, Miletus, Infection, Bacteria and fungus
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INTRODUCTION

S

imultaneous expression of multiple genes from a single gene transfer vector is an
important requirement in molecular and cellular therapies.1,4 There are generally three
common strategies in which two genes can be co-expressed from a single vector.
Firstly, two genes can be fused together in frame to produce a chimeric sequence, ensuring
simultaneous expression of both genes in one protein.5,7 However, this strategy may not work
for all combinations of proteins, some of which could result in protein misfolding or
mistargeting. Secondly, two transcriptional units can be constructed with separate promoters
to drive expression of different genes in the same vector. The major disadvantage of
constructing such a dual promoter vector is possible transcriptional interference and/or
dissociated gene expression, with a fraction of the transfected cells expressing the selectable
marker but not the gene of interest and vice versa.8,10 To overcome the above shortcomings,
the third strategy involve the construction of a bicistronic cassette, in which the two
heterologus genes are separated by an element known as internal ribosome entry site (IRES)
sequence. Transcription of both genes in the bicistronic cassette is driven by a massage from a
common upstream promoter, thus eliminating promoter interferance. As a result, a single
messenger unit including the bicistronic transcript of both genes spaced by IRES is produced.
Translation initiation of the first cistron at the 5’ of IRES is typically mediated by a capdependent translation initiation mechanism11 but the second cistron at the 3’ of IRES is
translated via cap independent translation initiation, mediated by the IRES element which
functions as ribosome-binding sites for internal initiation of translation.
Since both the first and the second genes in a bicistronic cassette are under the control of the
5’ upstream promoter, detection of the protein encoded by the second cistron is theoretically
the insurance that the first cistron is also being expressed. However, many researchers using
IRES elements for construction of bicistronic gene transfer vector reported difficulties to
achieve significant expression of the second cistron. In the present study, we have constructed
an expression vector containing bicistronic cassette under control of the CMV promoter. This
bicistronic cassette contains the human oligodendrocyte transcription factor 2 cDNA
(hNkx2.2cDNA) and the IRES-eGFP cassette sequences. We then examined the efficiency of
this vector with the aim to use it in future gene transfer studies for stem cells
transdifferentiation and stem cells based gene therapy.

MATERIAL AND METHODS
Plasmid Construction and Cloning
The hNkx2.2cDNA insert was excised from pBatl2-Nkx2.2 plasmid by digestion with
XhoI/BamHI using BamHl buffer from NEB in a total volume of 200µl reaction mix topped
with 3 drops of oil and incubated at 37C for 14 hrs. The tube was incubated at 65C for
20mins to inactivate the endonucleases. Digested DNA was then cleaned with PCR
purification column (Qiagen) and eluted in 40µl sterile DPEC treated H2O to ensure removal
of enzymes and salts. Approximately, 5µg of the pIRES-2-eGFP plasmid DNA was also
digested with XhoI/BamHI enzymes, heat inactivated at 65C for 20 mins and column
purified to remove the short XhoI-BamHI flanking sequence. Purified digested vector and
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insert DNA were mixed together in 1:10 ratio and ligated using T4 DNA ligase for overnight
at 16C. Ligated mix was purified again using the Qiagen column and eluted in 30µl TE
buffer. Only 2ul of eluted ligation mix was used to tranform Top 10 competent cells.
Transformation was performed according to invitrogen recommendations and 300µl of
serially diluted SOC media containing transformed bugs was plated on Kan resistance plates.
Colonies were allowed to grow for overnight and then subcultured on Kan and Amp resistance
plates. Only Kan resistance colonies were screened further by insert-vector PCR method (12)
using the forward primer 5’-CAC CAA AAT CAA CGG GAC TT-3’ and the reverse primer
5’-TTT GTG TTG GTC AGC GAC AT-3’ which anneals to the 5' and 3' restriction/ligation
site. Colonies producing an amplicon 244bp were inoculated for overnight culture and the
integrity of the hNKx2.2-insert in the pNKx2.2-IRES-eGFP clones was examined by
restriction digestion and DNA sequence analysis.
Gene transfer into cultured cells
The human embryonic kidney epithelial (HEK 293), the Hela, and hfMSCs cells were
cultured with Dulbecco’s modified Eagle’s medium (Invitrogen or Sigma, UK) supplemented
with 10% fetal calf serum (FCS, Sigma). All cells were incubated at 37°C with 5% CO2 in a
humidified incubator. Cells were seeded into a 10cm2 dishes at 60-70% confluence with a
density of 5x106 cells and transfected the following day with 10μg of the expression vector
DNA using FuGene6 (Roche, UK) according to the manufacturer’s instructions. Forty-eight
hours later, cellular expression of fluorescent proteins was examined with a fluorescence
microscope (type). Mock transfected cells were used as controls. All transfection experiments
were repeated at least three times. Approximately 48 hours post-transfection, HEK 293T cells
were analysed for cellular expression of eGFP using fluorescence microscopy.
Western blot analysis of protein expression
Forty eight hours after transfection, cells were harvested by scrubbing and re-suspended in
30μl/106 cells ice-cold lysis buffer (10mM Tris pH 7.5, 1mM EDTA, 1% NONIDET P-40
(Sigma, UK), protease inhibitor cocktail at indicated dilutions (Roche, UK)). Cell suspensions
were then centrifuged at 13,000×g for 20 mins at 4°C. The protein content of cell lysate
supernatants was assayed by the bicinchoninic acid method using a commercial assay kit from
Pierce with bovine serum albumin as a standard. Five milligrams protein of each lysate were
combined with equal volumes of Laemmli sample buffer, boiled for 5 min and were separated
on a 13% or 11% SDS-PAGE gel for NKx2.2, and β-actin protein detection, respectively.
Gels were then blotted onto PVDF membranes with a Hoefer apparatus (200 mA). After 1 h
incubation at room temperature in blocking solution (5% dried skimmed milk in PBS-Tween20 0.1%), membranes were incubated overnight at 4°C with specific primary antibodies,
diluted as specified below with blocking solution. After three 5-min washes in PBS-Tween20, blots were incubated at room temperature for 1h with peroxides-conjugated goat antirabbit antibody (Abcam) or rabbit anti-mouse polyclonal antibody (Dako, UK) diluted 1:1000
in blocking solution. Following the final wash detection on autoradiography hyper-films was
performed after inducing a chemiluminescence reaction with the Amersham Supersignal
detection kit. Primary antibodies used in this study were anti-NKX2.2 (polyclonal, 1:2000;
Research Diagnostic, USA) and anti-GFP (polyclonal, 1:2000; abcam, UK) and anti-betatubulin (1:2000; Sigma, UK).
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RESULTS
Structure of the bicistronic cassettes and proof of clonality
We placed the hNkx2.2cDNA sequence, at the 5’ of IRES element (Figure 1-A). The
hNkx2.2cDNA and the 168bp downstream spacer sequences were derived from the pBatl2Nkx2.2 plasmid which was a kind gift of Dr Huseyin Mehmet, Imperial College London, UK.
The pIRES2-eGFP expression vector was chosen because it contains the IRES of the
encephalomyocarditis virus (ECMV) which has high translation efficiency compared to other
IRES sequences including those from hepatitis A and C viruses, poliovirus, human rhinovirus,
and foot-and-mouth disease virus.13,16 In addition to its high efficiency, ECMV IRES possess
a broad tissue tropism.17 which makes it the most widely used in gene transfer protocols.18,20
This vector also permits high level of plasmid DNA production and the multi-cloning site
offer the possibility of convenience cloning. The eGFP incorporated in this vector is a redshifted variant 21,22 of wild-type GFP which has been optimised for brighter fluorescence and
higher expression in mammalian cells. Moreover, sequences flanking the eGFP have been
converted to a Kozak consensus translation initiation site 23 to further increase the translation
efficiency in eukaryotic cells. The initiator AUG codon of the eGFP is located 12 bases
downstream of the IRES element. Such a short distance is nevertheless sufficient to greatly
affect the eGFP expression. The eGFP was used as a marker for easy, rapid and less
expensive detection and monitoring of expression.
DNA fragment containing the hNkx2.2cDNA was subcloned into the pIRES2-eGFP
(Clontech) mammalian expression vector and its integrity was confirmed by PCR colony
screening method (Figure 1-B) and DNA sequence analyses (Figure 1-C).
The correct 244bp fragment size was found in 8 colonies (Figure 1-B), indicating
Nkx2.2cDNA insertion in the desired orientation. The other twelve screened colonies showed
no PCR product and therefore excluded from further screening. The ligation mixture was also
examined by insert-vector PCR12 as positive control to confirm the physical presence of the
expected recombinant plasmid containing the hNKx2.2cDNA in correct orientation. The PCR
positive colonies were then grown individually in LB growth media under kanamycin
selection. DNA sequence analysis was performed on nascent vector DNA which also
confirmed the integrity of Nkx2.2 cDNA in the bicitronic cassette and the construction of the
desired mammalian expression vector (Figure 1-C).
Analysis of hNKx2.2 expression by Western blotting
Analysis of gene expression was performed by Western blotting and fluorescence microscopy
after cells transfected with bicistronic construct containing 5'-Nkx2.2-IRES-eGFP-3' cassette.
Western analysis ensures that the expressed proteins of a correct mature sizes and the
fluorescence microscopy permits accurate assessment of gene transfer and expression at a
single cell level.
Immunoprobing with anti-hNKx2.2 antibody (Figure 2-A) shows the mature form of the
hNKx2.2 protein from cell extracts transfected with the pNkx2.2-IRES-eGFP construct. The
hNKx2.2 is migrating as one band of apparent molecular masses of 32kDa (lane 2). No
signals were detected from the mock transfected negative controls (lane 1) or from extract of
cell transfected with pIRES-2-eGFP mother plasmid (lane 3). Immunoprobing of the
membrane with anti-β-actin antibody in Figure 2-B shows the production of β-actin protein of
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the expected molecular mass of approximately 47kDa from cells. No other proteins were
recognised from cell extract immunoprobed with these antibodies.
In summary, the data provided above show that the produced vector is functional and the
generated proteins of correct sizes.
Analysis of eGFP expression by fluorescence microscopy
Fluorescence microscopy analysis was carried out for the detection of cellular expression of
eGFP approximately 48 hours post-transfection. Transfected human kidney epithelial (HEK
293T) cells were able to express high levels of eGFP compared to mock transfected control as
shown in Figure-3. Transfection efficiency of cells was estimated to be more than 90%.
Figure 1. Diagram of the constructed 5’-NKx2.2-IRES-eGFP-3’ bicistronic expression
cassettes and the clonality analysis. A) Schematic diagram of the constructed expression
vector showing the orientation of 5’-NKx2.2-IRES-eGFP-3’ transcriptional unit and the
position of the upstream CMV promoter. B) Insert-vector PCR analysis for screening and
selection of the desired clone. Amplicon size of 244bp generated from lane 3, 4, 5, 6, 7, 8, 9,
10, 14, indicate clonality and integrity of Nkx2.2 cDNA in the bicistronic cassette. The
ligation mixture was used as positive control. Clone at lane 10 was used in the subsequent
analysis. C) Sequence analysis at the ligation site from purified plasmid DNA proof
construction of 5’-NKx2.2-IRES-eGFP-3’ bicistronic expression cassettes.

Figure 1.
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Figure 2. Expression of NKx2.2 protein from HEK 293 cells transfected with pNKx2.2IRES-eGFP constructed vector. 5µg of HEK 293 cellular extracts transfected with 10g
DNA of the pNKx2.2-IRES-eGFP construct were loaded into lane of 13% (A) and 11% (B)
SDS-PAGE gel for NKx2.2, and β-actin protein detection, respectively. A) Immunoblotting
with anti-hNKx2.2 antibody shows the mature form of the hNKx2.2 migrating as one band of
apparent molecular mass of 32kDa (lane 2). No signals were detected from the mock
transfected negative controls (lane 1) or from extract of cell transfected with pIRES2-eGFP
mother plasmid (lane 3). Positive control is extract of primary culture of rat oligodendrocyte
precursor CG4 cells (+). B) Immunoblotting of the membrane with anti-β-actin antibody
shows the production of β-actin protein of the expected molecular mass of approximately
47kDa from cells. No other proteins were recognised from cell extract immunoprobed with
these antibodies.
Do not forget a and b

Figure 2.

Figure 3. Fluorescence microscopy analysis of IRES-mediated eGFP expression from
pNKx2.2-IRES-eGFP bicistronic construct in mammalian cells.
A) Phase contrast photo of transfected HEK 293T cells. B) High levels of eGFP expression
which confirms functionality of the bicistronic vector.

Figure 3.
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DISCUSSION
When an IRES is used for the construction of a multi-cistronic cassette in gene transfer and
expression vectors, it has been frequently observed that the DNA sequence subcloned at the
3’ to the IRES element is poorly expressed compared to the sequence subcloned at the 5’ of
the IRES.24,28 In most of the reported articles this phenomenon is attributed to the low
efficiency of IRES mediated translation initiation compared to cap dependent translation. This
is possibly due to the following; firstly, a higher affinity of translation factors for the cap
structure than for the IRES element, therefore, transcription factors may become less available
for the internal initiation of translation.27 Secondly, the IRES may requires additional host
trans-acting factors, which modulate its function in a cell or tissue type specific manner
(29,31)
. Thus, high levels of IRES mediated internal translation initiation can be anticipated
depending on the nature of the IRES sequence and its tissue tropism.13 Another possible
explanation for this phenomenon is the length and possibly the nature of the ICS sequence
flanking the IRES element at both its 5’ and 3’ ends. 13, 17
In this work, an IRES derived from the ECMV genome was used to mediate eGFP marker
gene translation initiation. We have successfully constructed bicistronic cassette containing
the hNkx2.2cDNA and the IRES/eGFP elements. We then analysed the expression levels of
the respective transgenes systematically at the DNA and protein levels. We showed
functionality of the produced vector and the correct size of the transgenic proteins.
Expression efficiency of the eGFP was obtained when the ICS was 168bp in length. However,
the expression levels of eGFP become completely undetectable at a spacer length of 450bp
(data not shown). These results are in agreement with data published by Attal et al.32 who
found that IRES elements from ECMV as well as from poliovirus function optimally when
about 100 nucleotides were added after the termination codon of the first cistron (luciferase).
These authors also showed that IRES elements become totally inefficient when added after a
300-500 nucleotide spacer.32 In a similar study using the IRES elements from poliovirus and
from SV40, respectively in bicistronic cassettes containing the firefly luciferase gene as the
first cistron and the CAT gene as the second cistron, Attal et al.25 also showed that the
expression of the second cistron was undetectable when the spacer fragment was 500
nucleotides. To exclude the effect of tissue tropism, we have also transfected our construct
into Hela and hfMSCs cells and obtained similar results.
The produced bicistronic hybrid vector will be useful for simultaneous gene transfer and
expression of the hNKx2.2 and the marker eGFP genes and of great value for stem cells
transdifferentiation studies. The human NKx2.2 gene encodes a homeobox protein which acts
as a nuclear transcription factor involved in the morphogenesis of the central nervous
system33 and in the control of expression of myelin genes as Nkx2.2 is able to drive gene
expression of myelin proteolipid protein, an OL-specific marker. Specifically, cells hosting a
proteolipid protein promoter-GFP reporter construct showed fluorescence when transfected
with an Nkx2.2 encoding vector.33 In addition to its role in neural development and
differentiation, Nkx2.2 is also critical for the early pancreatic endocrine development and the
following differentiation into pancreatic β cells.34 as Nkx2.2 knockout mice are completely
devoid of insulin expression.35 In 2005, Zhang et al.36 used transfection methods and
expression plasmids to deliver Nkx2.2 gene inside neural stem cells and accomplished a
transient expression up to 12 days with a 60-80% efficiency of transfection. Accurate
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assessment of gene transfer and expression following transfection may require a marker gene
to evaluate levels and longevity of expression. In the present study, transfection of HEK 293
cells permit up to 90% transfection and eGFP expression.
We are also aware that transdifferentiation of stem cells by gene transfer may require longlasting expression of the transgenic NKx2.2 in the relevant cell model, therefore, future work
will focuses on subcloning the 5'-NKx2.2-IRES-eGFP-3' into an integrated virally based gene
transfer vector system to ensure permanent expression of the integrated transgenes.

CONCLUSIONS
In conclusion, we have overcome the previously reported problem of insignificant second
cistron expression and have produced a functional 5’-hNKx2.2-IRES-eGFP-3’ expression
cassette containing a 168bp spacer..
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دور ﻋﺪد ﻛﺮات اﻟﺪم اﻟﺒﯿﻀﺎء واﻟﻌﺪﻻت اﻟﺘﻔﺎﺿﻠﯿﺔ ﻓﻲ ﺗﺸﺨﯿﺺ اﻟﺘﮭﺎب اﻟﺰاﺋﺪة اﻟﺪودﯾﺔ
د.ﺟﻤﺎل ﺣﻤﺪي
ﻗﺴﻢ اﻟﺠﺮاﺣﺔ,-ﻛﻠﯿﺔ اﻟﻄﺐ – ﺟﺎﻣﻌﺔ أم اﻟﻘﺮي – ص .ب - 8343 :ﻣﻜﺔ اﻟﻤﻜﺮﻣﺔ -اﻟﻤﻤﻠﻜﺔ اﻟﻌﺮﺑﯿﺔ اﻟﺴﻌﻮدﯾﺔ
اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
ﺨﯿﺺ اﻟ ﺪﻗﯿﻖ ﻻﻟﺘﮭ ﺎب اﻟﺰاﺋ ﺪة اﻟﺪودﯾ ﺔ ﺻ ﻌﺐ  ،ﻣﻤ ﺎ
اﻟﺘﺸ ﺒﻄﻦ.
اﻟﺘﮭﺎب اﻟﺰاﺋﺪة اﻟﺪودﯾﺔ اﻟﺤﺎد ھﻮ أﻛﺜﺮ ﺣﺎﻟﺔ ﺟﺮاﺣﯿﺔ ﺣﺎدة ﻓﻲ اﻟ
ﯾﺆدى إﻟﻰ ارﺗﻔﺎع ﻣﻌﺪﻻت اﺳﺘﻜﺸﺎف اﻟﺒﻄﻦ اﻟﺴﻠﺒﯿﺔ ﺧﺎﺻﺔ ﻓﻲ اﻹﻧﺎث  ،وﻛ ﺬﻟﻚ ﺗ ﺄﺧﺮ اﻟﺘﺸ ﺨﯿﺺ واﻧﻔﺠﺎراﻟﺰاﺋ ﺪه اﻟﺪودﯾ ﺔ ﻋﻨ ﺪ
وﺗﺤﺎول ھﺬه اﻟﻮرﻗﺔ ﺗﻘﯿﯿﻢ دﻗﺔ اﻟﺘﺸﺨﯿﺺ ﻣﻦ ﻣﺰﯾﺞ ﻣﻦ ﻋﺪد ﻛﺮات اﻟﺪم اﻟﺒﯿﻀ ﺎء واﻟﻨﺴ ﺒﺔ اﻟﻤﺌﻮﯾ ﺔ ﻟﻠﻌ ﺪﻻت اﻟﺘﻔﺎﺿ ﻠﯿﺔ
آﺧﺮﯾﻦ.
ﻋﻠﻰ ﺗﺸﺨﯿﺺ اﻟﺘﮭﺎب اﻟﺰاﺋﺪة اﻟﺪودﯾﺔ اﻟﺤﺎد.
اﻟﻤﻨﮭﺠﯿﺔ :دراﺳﺔ اﺳﺘﻄﻼﻋﯿﺔ أﺟﺮﯾﺖ ﻋﻠﻰ ﻣﺎﺋﺔ ﻣﺮﯾﺾ أزﯾﻠﺖ ﻣﻨﮭﻢ اﻟﺰاﺋﺪه اﻟﺪودﯾﺔ .ﺗﻢ ﻗﯿﺎس ﻋﺪد ﻛﺮات اﻟﺪم اﻟﺒﯿﻀﺎء
واﻟﻌﺪﻻت اﻟﺘﻔﺎﺿﻠﯿﺔ ﻟﻜﻞ ﻣﺮﯾﺾ.ﺗﻢ ﺣﺴﺎب اﻟﺤﺴﺎﺳﯿﺔ واﻟﻨﻮﻋﯿﺔ واﻟﻘﯿﻤﺔ اﻟﺘﻨﺒﺆﯾﺔ اﻹﯾﺠﺎﺑﯿﺔ واﻟﻘﯿﻤﺔ اﻟﺘﻨﺒﺆﯾﺔ اﻟﺴﻠﺒﯿﺔ ﻟﻜﻞ اﺧﺘﺒﺎر
ﺑﻤﻔﺮده وﺑﺎﻻﺷﺘﺮاك ﻣﻊ اﻻﺧﺘﺒﺎر اﻷﺧﺮ ﻋﻠﻰ ﻗﯿﻢ ﻣﺨﺘﻠﻔﺔ وﻣﺘﻨﻮﻋﺔ.
اﻟﻨﺘﺎﺋﺞ :ﻛﺎن ھﻨﺎك  46ﻣﻦ اﻟﺬﻛﻮر و  54ﻣﻦ اﻹﻧﺎث  ,ﻣﻊ  ٪ 80ﻣﻦ اﻟﻤﺮﺿﻰ ﻓﻲ ﻧﻄﺎق  10اﻟﻲ  30ﻋﺎﻣﺎ .وﻋﺜﺮ ﻋﻠﻰ اﻟﺰاﺋﺪه
اﻟﺪودﯾﮫ ﻣﻠﺘﮭﺒﺔ ﻓﻲ  ٪ 80،4ﻣﻦ اﻟﺬﻛﻮر  ،و  ٪ 64،8ﻣﻦ اﻟﻤﺮﺿﻰ ﻣﻦ اﻹﻧﺎث .وﻛﺎن ﺧﺼﻮﺻﯿﺔ ﻛﺮات اﻟﺪم اﻟﺒﯿﻀﺎء
 %100إذا ﺗﻢ ﺗﻌﯿﯿﻦ اﻟﻘﯿﻤﺔ ﻓﻲ )<  / 910 × 16ﻟﺘﺮ(  ،واﻟﻌﺪﻻت اﻟﺘﻔﺎﺿﻠﯿﺔ % 93إذا ﺗﻢ ﺗﻌﯿﯿﻦ اﻟﻘﯿﻤﺔ <  . ٪ 85اﻟﺤﺴﺎﺳﯿﺔ
واﻟﻨﻮﻋﯿﺔ واﻟﻘﯿﻤﺔ اﻟﺘﻨﺒﺆﯾﺔ اﻹﯾﺠﺎﺑﯿﺔ واﻟﻘﯿﻤﺔ اﻟﺘﻨﺒﺆﯾﺔ اﻟﺴﻠﺒﯿﺔ واﻟﻜﻔﺎءة ﻻﺧﺘﺒﺎر ﻛﺮات اﻟﺪم اﻟﺒﯿﻀﺎء <  / 910 × 10ﻟﺘﺮ ،
واﻟﻌﺪﻻت اﻟﺘﻔﺎﺿﻠﯿﺔ <  ٪ 75اﻟﺘﻲ ھﻲ اﻟﺤﺪود اﻟﻌﻠﯿﺎ ﻣﻦ اﻻﺧﺘﺒﺎرات اﻟﻌﺎدﯾﺔ ﺗﻢ ﻗﯿﺎﺳﮭﺎ ﻋﻠﻲ ﺣﺪه ،ﺑﺎﻻﺿﺎﻓﮫ اﻟﻲ ﻣﺰﯾﺞ ﻣﻦ
اﻻﺧﺘﺒﺎرﯾﻦ.
ﻣﻨﺎﻗﺸﺔ :ﻓﻲ ھﺬه اﻟﺪراﺳﺔ ﻛﺮات اﻟﺪم اﻟﺒﯿﻀﺎء <  / 910 × 10ﻟﺘﺮ واﻟﻌﺪﻻت اﻟﺘﻔﺎﺿﻠﯿﺔ <  ٪ 75أﻋﻄﺖ أﻋﻠﻰ ﻛﻔﺎءة ٪ 75
ﻟﻜﻞ اﺧﺘﺒﺎر ﻋﻠﻲ ﺣﺪه .اﻟﺠﻤﻊ ﺑﯿﻦ اﻻﺧﺘﺒﺎرﯾﻦ أدي إﻟﻲ ﻛﻔﺎءة  ، ٪ 83وﺣﺴﺎﺳﯿﺔ ﻣﻦ  ، ٪ 93،1واﻟﻘﯿﻤﺔ اﻟﺘﻨﺒﺆﯾﺔ اﻹﯾﺠﺎﺑﯿﺔ ﻣﻦ
) ، (٪ 84.8وھﻮ ﻣﺴﺘﻮي ﻣﻌﻘﻮل ﻟﺘﺸﺨﯿﺺ اﻟﺘﮭﺎب اﻟﺰاﺋﺪة اﻟﺪودﯾﺔ اﻟﺤﺎد  ،وﺗﺠﻨﺐ ﻋﻤﻠﯿﺎت اﻻﺳﺘﻜﺸﺎف اﻟﺴﻠﺒﯿﺔ.
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ABSTRACT
Acute appendicitis is the most common severe surgical condition of the abdomen. The
accurate diagnosis of appendicitis is difficult, resulting in a higher incidence of negative
laparotomies especially in females, as well as delayed diagnosis and rupture of appendix in
others. The aim of the present work was to assess the diagnostic accuracy of the combination
of white cell count (WCC) and neutrophil differential (ND) on the diagnosis of acute
appendicitis.
Methodology: A prospective study was carried out on one hundred consecutive patients. The
white cell count (WCC) and neutrophil differential (ND) tests were done for every patient.
The sensitivity (SN), specificity (SP), positive predictive value (PPV), and negative predictive
value (NPV) of the individual test were assessed at different values. The SN, SP, PPV, NPV,
and efficiency of WCC>10×109/L, and ND>75% which are the upper limits of normal tests,
were measured, as well as the combination of the two tests.
Results: There were 46 males and 54 females with 80% of the patients in the range 10 to 30
years. The acutely inflamed appendix was found in 80.4% of male, and 64.8%of female
patients. The specificity of the WCC was 100 if the value was set at (>16×109/L), and of ND
was 93 if the value was set as >85%.
Conclusion: In this study WCC at cut off >10×109/L and ND>75% gave the highest
efficiency of 75% for each test on its own. The combination of the two tests gave an
efficiency of 83%, a sensitivity of 93.1%, and positive predictive value of (84.8%), which is
reasonably accurate to diagnose acute appendicitis, and avoid negative laparotomy.
Keywords: White cell count, neutrophil differential, specificity, sensitivity.

INTRODUCTION

A

cute appendicitis is the most common severe surgical condition of the abdomen[1].
The overall mortality rate for appendicitis is less than 1%, but it increases to 3% if the
appendix is ruptured and approaches 15% in the elderly.2 The diagnosis of
appendicitis is more difficult in the extremely young and the elderly, resulting in a higher
incidence of delayed diagnosis and rupture in these populations. Because a ruptured appendix
can be associated with increased morbidity and mortality, it is felt that a certain number of
negative laparotomies is acceptable (approximately 15% in the United States). However,
negative laparotomies are twice as common in young women as in men (20% vs. 9%,
respectively). 3, 4
Combining various signs and symptoms into a scoring system may be more useful in
predicting the presence or absence of appendicitis. The Alvarado score, originally described
in 1986, is the most widely reported scoring system for acute appendicitis 5 (Table 1). The
Alvarado score combines patient symptoms, physical examination results, and laboratory
values to assign a score from 0 to 10.
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Table 1: Alvarado score in acute appendicitis.

Symptoms

Signs

Laboratory

Migration
Anorexia-acetone (in the urine)
Nausea-vomiting
Tenderness in right lower quadrant
Rebound pain
Elevation of temperature (>37.3°C measured orally)
Leukocytosis (>10,000/mm3)
Shift to the left (>75% neutrophils)

Total score

Value
1
1
1
2
1
1
2
1
10

Wang 6 reported a positive likelihood ratio of 9.8 for both elevated white blood cells(WBC)
count and left shift, but the diagnostic value of the WBC count remains controversial7.Many
authors found a relatively unimpressive positive likelihood ratio (LR) between 1.59 and 2.7
and a negative ratio between 0.25 and 0.50 for the WBC count in appendicitis. 8 , 9 , 10 , 11
Nearly over 50% of all emergency appendectomies were performed on normal or mildly
inflamed appendix. This figure rises to 60% if we consider females alone. 12, 13 These patients
would definitely benefit from conservative treatment with observation and antibiotics, if we
can identify them preoperatively.14,15 Hence the recent trend for more conservative treatment
and more diagnostic accuracy of non inflamed appendix to avoid negative appendectomies.
This paper tries to assess the diagnostic accuracy of the combination of white cell count
(WCC) and neutrophil differential (ND) on the diagnosis of acute appendicitis.

MATERIAL AND METHODS
This was a prospective study which was carried on one hundred consecutive patients admitted
with the diagnosis of acute appendicitis through the emergency room of a district hospital and
subjected to surgery for that diagnosis. The white cell count (WCC) and neutrophil
differential (ND) tests were done for every patient prior to surgery. The histopathology of the
removed appendix was taken as the golden standard for the presence or the absence of acute
appendicitis. Different values of WCC and ND were assessed against the presence or absence
of acute appendicitis. The sensitivity (SN), specificity (SP), positive predictive value (PPV),
and negative predictive value (NPV) of the individual test were assessed at different values
including the upper normal limit of each test and for the combination of the two tests.

RESULTS
A total on one hundred patients were included in this study. There were 46 males and 54
females. The range of age was from 7 years to 45 years, with 43% between 10 to 20 years,
and 37% between 20 to 30 years, accordingly, 80% of the patients were in the range 10 to 30
years. According to the histopathology records; acute appendicitis either perforated or nonperforated was found in 72% compared to normal appendix in 28%. The acutely inflamed
appendix was found in 37 males (80.4% of all males), and 35 females (64.8%of all females).
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Table (2) shows the mean values of WCC and ND in both acutely inflamed appendix and
normal appendix groups. Using t-test there is a significant difference (p<0.05) between the
two groups in both WCC and ND.
Table 2: showing the mean values of WCC and ND in both appendicitis and
non-appendicitis groups.
Test
WCC(×109/L
ND (%)

Total
10.8
72%

Appendicitis
11.7
77%

Non-appendicitis
8.5
59%

The specificity of the WCC was 100 if the value was set at (>16×109/L), but the sensitivity
was only 19.4 at that set value, which means that if you suspect acute appendicitis and
WCC>16×109/L, then it is very likely that the appendix is inflamed, but only a small
proportion of acute appendicitis present at that level.
The specificity of the ND was 93 if the value was set as >85%,but the sensitivity at that value
was only 33.3,which means that if you suspect acute appendicitis and ND>85% then it is
likely that the appendix is inflamed , but only a third of acute appendicitis can be detected at
that level(Table 3).
Table 3: showing Sensitivity and Specificity to WCC (>16×109/L) and ND (>85%)
Test
WCC>16×109/L

Sensitivity

Specificity

19.4

100

33.3

93

ND>85%

Table(4) shows the sensitivity(SN), Specificity(SP),positive predictive value(PPV), negative
predictive value(NPV),and efficiency of WCC>10×109/L which is considered as the upper
limit of normal WCC, and ND>75% which is considered also as the upper limit of normal
neutrophil percentage. The combination of these two upper normal limits of WCC and ND is
also shown in the table. The relative efficiency of these two tests is 83, comparing with a
figure of 75 for each test on its own.
Table 4: showing SN, SP, PPV, NPV and efficiency of WCC>10×109/L and
and the combination of the two tests
Test
WCC>10×109/L
ND>75%
WCC+ND

ND>75%

SN

SP

PPV

NPV

Efficiency

76.4

71.4

87.3

54

75%

79.2
93.1

64.3
57

85
84.8

54.6
76.2

75%
83%
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DISCUSSION
This was a prospective clinical study on 100 consecutive patients with appendicectomy
operations. Appendiceal inflammation proved by histopathology in 72%, with negative
laparotomy in 28% and perforation in 9%.These figures are compatible with other studies
with laparotomy ranging from 11-76% and perforation rate ranging from 8-29%.3,15,16 The
diagnostic accuracy was 80.4%for males, but only 64.8%for females, which is compatible
with other studies.15,16,17
The mean values for WCC and ND of the appendicitis group were 11.7×109/L and 76.9%.In
non-appendicitis group the values were 8.49×109/L and 59.3% respectively. There was a
significant difference between the mean values of the groups, which reflects clinical values of
WCC and ND in the diagnosis of acute appendicitis.
The diagnostic accuracy of any test could be improved by changing the cut off values above
which the test is considered positive. By lowering this level the sensitivity of the test
increases, but at the expense of the specificity of the test. If the cut off is elevated then the
sensitivity detected by the test decreases, while the specificity increases. The optimal
discriminating point is that one which gives the highest efficiency.
In this study WCC at cut off >10×109/L and ND>75% gave the highest efficiency of 75% for
each test on its own. The combination of the two tests gave an efficiency of 83%, which is
reasonably good for any test or combination of tests. Also this combination has a sensitivity
of 93.1%, which means that the false negatives are very low relative to the true positives.
Also the positive predictive value is reasonably good (84.8%), which means that the false
positives are reasonably low relative to true positives.
The clinical application of this data means that if you apply this combination of tests on
clinically suspected cases of acute appendicitis, then you can pick up the vast majority of true
acute appendicitis. Good clinical acumen would compensate for the low specificity and
reduce the rate of negative appendicectomy operations.
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اﻻﻋﺘﻤﺎد اﻻﻛﺎدﯾﻤﻲ ھﻞ ھﻮ ﻣﻮﺿﺔ ام ﺿﺮورة ؟
ﺳﻠﯿﻤﺎن ﻋﺒﺪ اﻟﻌﺰﯾﺰ ﺟﺴﺘﻨﯿﺔ * اﻟﺒﺎﻗﺮ ﻋﻠﻲ اﺣﻤﺪ اﻟﻔﻜﻲ
ﻣﻜﺔ- اﻟﻤﻤﻠﻜﺔ اﻟﻌﺮﺑﯿﺔ اﻟﺴﻌﻮدﯾﺔ ﻣﺴﺘﺸﻔﻰ اﻟﻨﻮر اﻟﺘﺨﺼﺼﻲ- ﻣﻜﺔ اﻟﻤﻜﺮﻣﺔ- ﺟﺎﻣﻌﺔ أم اﻟﻘرى- ﻛﻠﯾﺔ اﻟطب-ﻗﺴﻢ اﻟﺠﺮاﺣﺔ
اﻟﻤﻜﺮﻣﺔ
اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
اھﻤﯿ ﺔ اﻻﻋﺘﻤ ﺎد اﻻﻛ ﺎدﯾﻤﻲ و
 ﻧﺎﻗﺸ ﻨﺎ.اﻟﮭﺪف اﻟﺮﺋﯿﺴﻲ ﻣﻦ ھﺬه اﻟﻮرﻗﺔ ھﻮاﻟﺘﻘﺪﯾﻢ ﻟﻤﻔﮭﻮم اﻻﻋﺘﻤﺎد اﻷﻛﺎدﯾﻤﻲ ﻟﻜﻠﯿﺎت اﻟﻄ ﺐ
ﻣﻊ ﺧﺎرطﺔ طﺮﯾﻖ اﻻﻋﺘﻤﺎد اﻻ ﻛ ﺎدﯾﻤﻲ ﻟﻜﻮﻧ ﮫ.واﻟﻔﻮاﺋﺪ وﻣﻌﺎﯾﯿﺮ وإﺟﺮاءات اﻋﺘﻤﺎد اﻟﻤﺆﺳﺴﺎت اﻟﻄﺒﯿﺔ، اﻟﺘﻌﺮﯾﻒ واﻷﻏﺮاض
وﻓﻘ ﺎﺔ ﻟﻠﻤﻌ ﺎﯾﯿﺮ اﻟﻘﯿﺎﺳ ﯿﺔ اﻟﻌﺎﻟﻤﯿ ﺔ وذﻟ ﻚ
ﺑﺎﺧﺘﺼﺎر ﻟاﻟﻘﻀ ﺎﯾﺎ ﻟﻠﻨﻘ ﺎش ﺑﺸ ﺄن اﻋﺘﻤ ﺎد اﻟﻤﺆﺳﺴ ﺎت اﻟﻄﺒﯿ
ﺿﺮورة وﺗﻄﺮﻗﺘﻨﺎ ﺒﻌﺾ
اﻻﻋﺘﻤ ﺎد اﻷﻛ ﺎدﯾﻤﻲ
ﻣﻀ ﻤﻮﻧﮭﺎ اﻟﻌ ﺎم ﻋﻠ ﻰ اﻟﺘﻄ ﻮﯾﺮ واﻟﺘﺤ ﺪﯾﺚﻟﻤﺒ ﺪا
اﻟﻄﺒ ﻲوﺗﻨﻄ ﻮي ھ ﻓﺬه اﻟﻰ
ﻮرﻗ ﺔ
ﻟﻜ ﻮن اھﻤﯿ ﺔاﻟﺘﻌﻠ ﯿﻢ
.وﻣﺒﺎدئ ﺿﻤﺎن ﺟﻮدة اﻟﺘﻌﻠﯿﻢ واﻻﻋﺘﻤﺎد
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ABSTRACT
It is argued that accreditation is one of the influential mechanisms for assessing the
performance of healthcare organizations and improving the quality and safety of healthcare
services. Its aim is to encourage continuous improvement of quality rather than simply
maintaining minimal levels of performance. It is also described as the public recognition
emanating from the achievement of specific standards by a health care which is demonstrated
after an independent external assessment of the organization's performance. Accreditation
process involves evaluating programs in light of their own training models and goals and
judging the degree to which a program has achieved those goals and objectives. It is the
processes by which the programme's outcomes should be reached; rather it evaluates a
programme's success in achieving outcomes and goals that are consistent with its stated
mission (including religious mission, if relevant). Accreditation is viewed as an important
process in the continuing development of quality health service management curricula and
preparing competent practitioners for the health care field.
Introduction and Background
Medicine is becoming increasingly globalized, as manifested by the worldwide growth in the
number of medical schools. 1 Presently, as of 2010, there were 2,200 recognized and operating
medical schools (public and private) in 177 countries or territories listed in the International
Medical Education Directory (IMED).2 Within this listed medical institutes, more than 300
located in the 22 countries of EMRO region. Relatively little is known about the
characteristics or the quality of these institutions. In a world with this expansion in medical
schools and rapidly changing technology, certifying an adequate process of education is
challenging.
There is significant variation in the structure and quality of undergraduate medical education
around the world. Their graduates are educated in countries with diverse educational systems,
including variations in teaching traditions, curricular models, instructional methods, clinical
opportunities, assessment principles, and available resources3. A rising urgency of
accountability and accreditation for medical education developed in the late 20th century, also
as a result of individuals and societal expectations with the rise in the numbers of physicians
who migrate from their native countries to other parts of the world for medical education and
graduate training opportunities. Accreditation is viewed as an important process in the
continuing development of quality health service management curricula and preparing
competent practitioners for the health care field 4. The need for starting this process has come
both from a self felt requirement of the rapid growth of medical schools and an external
initiative.5
Along with global expectations the concept of accreditation is becoming a necessity and
important issue for learners, educators, regulatory bodies and the public in general.
Accreditation processes can encourage institutional improvement and help promote highquality education experiences.6, 7
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What is accreditation and what its purpose?
Accreditation is a process by which a group of peers and medical education experts
systematically review every facet of a medical institution programme and its contributing
elements, and determine whether the quality of the education provided to the students meets
the high standards expected. It is a pprocedure by which an authoritative body gives formal
recognition that a body or person is competent to carry out specific tasks 8. Accreditation is
also known as a process of quality assurance aiming to fosters programme improvement and
continuously upgrade the educational and service quality. It is fundamental to be based on
standards which is a statement of excellence, eveloped by peers, against which conformity of
the agency is evaluated. The standards for accreditation are set by a peer review board whose
members include faculty from various accredited colleges and universities and perhaps
accredited bodies. These standards can be international, regional, national or sub-national (in
countries with large numbers of medical schools).9
The basic characteristics of accreditation its prevailing sense of volunteerism but strongly
recommended, strong tradition of self-regulation, reliance on evaluation techniques and
primary concern with quality.
Purpose and benefits of accreditation:
An important factor in realizing a successful career is choosing a reputable institute. Institutes
that have been through the accreditation process are more likely to offer degrees those
employers, clients and recruiters recognize. By accreditation the institute will: ensure the
accountability of educational institutions and provide public confidence in educational
processes. Also institutional strengths can be identified, and strategies can be put in place to
ensure strengths are maintained. Any problems or issues requiring action can be addressed.
Accreditation decisions are usually limited to a fixed and stated period of time, after which
the institution or programme is required to engage with a more or less rigorous reaccreditation process.10
Types of Accreditation:
Two recognized types:
1- Institutional accreditation: Most accreditation is institutional, meaning an entire
college is accredited. This gives credibility to the college as a whole. This type of
accreditation can be given by either a “regional accreditation agency” or a “national
accreditation agency.”
2- Specialized and programmatic accreditation: Certain specialized professional
programs are accredited independently of their parent institution. There are
specialized accrediting bodies for these programs.
What is the difference between program accreditation and institutional accreditation?
Program Accreditation: refers to the accreditation of academic courses such as liberal arts,
sciences, education, commerce, law, engineering, nursing, etc.
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Institutional Accreditation: refers to the accreditation of the school, college, universities or
institution as a whole. Only when all the programs of an institution are accredited may that
particular institution be considered an accredited institution.
Road map and accreditation process:
The accreditation process requires educational programs to provide assurances that their
graduates exhibit general professional competencies that are appropriate for entry to the next
stage of their training, and that serve as the foundation for life-long learning and proficient
medical care. In order for potential institute to proceed with the accreditation process
smoothly, they must meet the general standards set by the peer review accreditation and other
accepted global rules for accreditation. Each institute is typically assessed using the following
pathway: First of all the institute should be legible for accreditation and evaluated in terms of
the appropriateness and adequacy of:






Mission, objectives and Goals.
Student Requirements for Admissions.
Services Available to Students.
Quality of Education.
Reputation of Faculty.

Necessity of accreditation:
Most of us if not all have learned important material from unaccredited programmes over the
course of our career. This is not to say that so called unaccredited programms do not have
educational value.
But on the regional and global movement of health professionals, the complexity of
international labour markets and trade agreements make render such procedure as
accreditation as a mandatory element of any educational program.. In addition, the demands
of different regulatory bodies for well defined graduates competences, safe doctors and
fitness-to-practice add much pressure on all health professionals’ education institutes and
governments to start initiating and sustaining national and institutional systems of
accreditation as soon as possible. All these factors began to pressure institutions to prove their
worth in clear ways.

CONCLUSION
The accreditation is expected to help today doctors to cope with the explosion in medical and
scientific knowledge and technologies by acquiring the abilities of lifelong self learning.11
For institution accreditation is expected to initiate and promote culture of external evaluation
and self-review, and to assist in resource mobilization. With globalization (manifested by
expansion in trade in health services accreditation and in numbers of migrating doctors) can
be a tool for international recognition and categorization of medical schools.12
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اﻟﻮرم اﻟﻠﺜﻮي اﻟﺨﻠﻘﻲ :ﺗﻘﺮﯾﺮ ﺣﺎﻟﺔ
د .اﺳﺎﻣﺔ ﺑﺎوزﯾﺮ
أﺳﺘﺎذ ﻣﺴﺎﻋﺪ
ﺟﺎﻣﻌﺔ أم اﻟﻘﺮى ،ﻛﻠﯿﺔ اﻟﻄﺐ ،واﻟﺠﺮاﺣﺔ اﺳﺘﺸﺎري أﻣﺮاض اﻷطﻔﺎل وﺟﺮاﺣﺔ اﻟﻤﺴﺎﻟﻚ اﻟﺒﻮﻟﯿﺔ ﻟﻸطﻔﺎل ،ﻣﺴﺘﺸﻔﻰ اﻟﻤﻠﻚ ﻓﯿﺼﻞ
اﻟﺘﺨﺼﺼﻲ وﻣﺮﻛﺰ اﻷﺑﺤﺎث ،ﺟﺪة ،اﻟﺴﻌﻮدﯾﺔ.
اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
ﯾﻌﺪ اﻟﻮرم اﻟﻠﺜﻮي اﻟﺨﻠﻘﻲ او ورم ﻧﯿﻮﻣﺎن او اﻟ ﻮرم اﻟﺤﺒﯿﺒ ﻲ اﻟﺨﻠﻘ ﻲ ﻟﺤ ﺪﯾﺜﻲ اﻟ ﻮﻻدة ﻣ ﻦ اﻻورام اﻟﻨ ﺎدرة اﻟﺘ ﻲ ﺗﻨﺸ ﺄ ﻣ ﻦ ﺧﻼﯾ ﺎ
ﻧﻮﺟﺰ ھﻨﺎ ﺣﺎﻟﺔ ﻣﺴﺠﻠﺔ ﻟ ﻮرم ﻟﺜ ﻮي ﺧﻠﻘ ﻲ
ﺣﺮف اﻟﻠﺜﺔ وھﻮ ورم ﺣﻤﯿﺪ ﯾﺤﺪث ﻓﻲ ﺣﺪﯾﺜﻲ اﻟﻮﻻدة ﺑﻨﺴﺒﺔ ) 1:9اﻻﻧﺎث:اﻟﺬﻛﻮر( .
ﺑﺎﻟﺠﺎﻧﺐ اﻻﯾﺴﺮ ﻟﺤﺮف اﻟﻔﻚ اﻟﻌﻠ ﻮي ﻟﻄﻔﻠ ﺔ ﺳ ﻌﻮدﯾﺔ ﺗﺒﻠ ﻎ ﻣ ﻦ اﻟﻌﻤ ﺮ ﺛ ﻼث أﯾ ﺎم ﻻﺣﻈ ﺖ واﻟ ﺪﺗﮭﺎ ﺻ ﻌﻮﺑﺔ اﻟﺮﺿ ﺎﻋﺔ واﻟﺘﻐﺬﯾ ﺔ
ﺑﻨﺠﺎح ﺪ -ﻟﻄﺒﯿﻌ ﺔ اﻟ ﻮرم ﺑﺎﻟﺘﺸ ﺨﯿﺺ اﻟﻨﺴ ﯿﺠﻲ ﻛﻤ ﺎ ﻗﻤﻨ ﺎ ﺑﻌ ﺮض
اﻟﻔﻤﯿﺔ دون اﻧﺴﺪاد ﻓﻲ اﻟﺘﻨﻔﺲ ﺗﻢ ا ﺳﺘﺌﺼﺎﻟﮫ ﺟﺮاﺣﯿﺎﺗﻢ اﻟﺘﺄﻛ
اﻻدب اﻟﻄﺒﻲ ﻟﮭﺬه اﻻورام ﻋﻨﺪ ﺣﺪﯾﺜﻲ اﻟﻮﻻدة ﻣﻊ ﻋﺮض وﺳﺎﺋﻞ اﻟﺘﺸﺨﯿﺺ وﻧﺴﺒﺔ ﺣﺪوﺛﮫ ﻣﻊ اﻻھﺘﻤﺎم ﺑﺎﻟﺘﺸﺨﯿﺺ اﻟﺘﻔﺮﯾﻘﻲ
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ABSTRACT
Congenital epulis , Neumann’s tumor or congenital granular cell tumor (CGCT), of the
newborn is a rare gingival tumor that occurs along the alveolar ridge.This benign condition,
seen more frequently in females, with multiple Epuli occurring in  مonly 10% of cases. In this
article we present a case report of an otherwise healthy Saudi female neonate with congenital
epulis noticed at birth on the left anterior maxillary ridge intervening with feeding and was
not cause any respiratory obstruction. We also present a review of the literature and an
estimation of the incidence of Congenital Epulis of 0.006% is reported.

INTRODUCTION
Medicine The term congenital epulis of the newborn refers to a rare gingival tumor that most
commonly occurs along the alveolar ridge of the maxilla in newborn. Congenital epulis is a
rare lesion found on the alveolar process of a newborn child, diagnosed soon after birth.
Usually without associated abnormalities of the teeth or additional congenital malformations.
The characteristic features of congenital epulis are a pedunculated, flesh-pink coloured
tumour with a predominant occurrence on the anterior maxillary alveolar ridge in a female
newborn8 depend on their size they interfere with normal feeding and potentially compromise
airway and respiration. The lesion has a site predilection for the anterior maxillary alveolar
process and a 9:1 sex predilection for females. Once diagnosed the traditional management of
the lesion has been surgical excision under general anesthesia.
Neumann is credited in documenting the first case congenital epulis. In 1871 he described a
red smooth-surfaced bilobed tumor resembling a polyp that was attached by a stem to the
gums on the left jaw's upper edge of a normally built/shaped newborn. He portrayed the tumor
as being composed of large coarse-grained cells with numerous blood vessels that was
separated from the overlying oral mucosa by a loosely defined boundary1. Since then,
multiple cases have been reported, primarily in the pathologic, dental, and otolaryngologic
literature 2–4. Two recent articles in the otolaryngologic literature report the in utero
sonographic findings of larger lesions. In one case,the patient had hydramnios; in the other
case, the authors also describe the postnatal computed tomographic (CT) findings.3,4 It is
normally diagnosed at birth, but there are some cases in which diagnosis can be made on the
third trimester pre-natal.5 The recommended treatment for congenital epulis is prompt surgical
excision due to interferences with feeding, respiration or adequate closure of the mouth.6
Although some cases of congenital epulis have been reported in the literature 6., it is
important to allow pediatric dentists to be aware of this congenital tumor and its presentation,
differential diagnosis, treatment and histopathology.7

CASE
A full term newborn Saudi girl , product of unevntfull pregnancy to 34 years old mother with
history of smoking during the pregnancy (1 pack/day). This newborn noticed at birth to have a
soft tissue mass protruding from her mouth. The mass did not seen on antenatal ultrasound
which was done on the 32 weeks. At birth the baby weight was 2900g. On examination
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pedinculated firm mass measure 1 x 1.5 cm., fix to the anterior alveolar ridges toward the
left side with no ulceration or bleeding ,no other oral or
or congenital abnormality was found,
and the adjacent tissues were normal in appearance Fig 1. The mother reported that the baby
have feeding problems with no airway obstruction or respiratory distress. Dif
Differential
diagnosis of teratoma,, neuroectodermal tu
tumour,
mour, haemangioma and fibroma with a provisional
diagnosis of congenital granular cell tumour ( CGCT). Nasogastric feeding was instituted and
3 days after birth, the infant was operated on under general anesthesia with oral intubation and
cautary was use. Blood loss was insignificant. The area of the resection was left open for
closure
osure by secondary intention Fig 2. Uneventful post operative course,patient start oral feed
in first post operative day and discharged on the second post operative day, the gingiv
gingiva reepithelized
d completely within 2 days Fig 3. Histopathology examination of the tumor
confirmed the diagnosis of a congenital GCT,

F
Figure
1. PRE-OPERATIVE
Smooth, pink-colored
colored soft tissue mass on the alveolar ridge to the left of the alveolar ridge,
with no other anomalies could be observed.
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Figure
igure 2.
2 POST - OPERATIVE
Immediate post operative appearance,showing good haemostasis and cosmosis.

Figure 3. Post-operative
operative clinical image 8 months after surgery. vivid looking .
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DISCUSSION
Congenital epulis has been reported with an 9:1 female and 3:1 maxillary alveolar site
predilection, with a Caucasian predisposition.8 Zucker and Buenecha found only 167 cases
reported before 1993-9. Some antenatal events have been described associated with CE.
Pellicano etal.10 have reported that the tumor may obstruct the fetal mouth and cause
polyhydramnios, a medical condition describing an excess of amniotic fluid in the amniotic
sac. Post-natally, feeding and respiration problems and also interference with mouth closure
have been reported.11 In the present case, the lesion was not interfering with feeding and
breathing, which could be attributed to lesion size, as already described by Kannan and
Rajesh.12 It is important to stress that clinicians should know differential diagnoses of growths
in the oral cavities of newborns, including hemangioma, lymphangioma, fibroma, granuloma,
rhabdomyosarcoma and osteogenic and chondrogenic sarcomas, as treatment modalities will
be different for each case.2,13 In the present case, the clinical diagnosis of congenital epulis
was further confirmed by the histopathology of the fibrotic mass removed from the patient .
which showed a stratified squamous mucosa and a prominent branching fibrovascular
network. In our case, the lesion was interfering with feeding and was not interfering with
breathing, which could be attributed to lesion size, as already described by Kannan and
Rajesh.12 Our case,is not associated with any other congenital abnormalities. Perhaps our case
has an atypical presentation of a CE, which is a female Caucasian neonate diagnosed with a
pedunculated mass in the maxillary alveolar ridge. In our case the tumor was not diagnosed
by ultrasoundon the 25th week of gestation, suggesting that it may have developed later.
There have been reports of prenatal diagnosis and in those cases, in which the tumor was
detected late in gestation.14 The treatment adopted in this case was the surgical excision under
general anesthesia ,using cautery as cutter and haemostatic measures. It is important to stress
that clinicians should know differential diagnoses of growths in the oral cavities of newborns,
including teratoma, hemangioma, lymphangioma, fibroma, granuloma, rhabdomyosarcoma
and osteogenic and chondrogenic sarcomas, as treatment modalities will be different for each
case,and team work is mandatory. The presentation of congenital epulis can be impressive
due to size and appearance, although in our case the lesion was relatively small, a
considerable apprehension by the mother observed. Therefore, surgical intervention should be
performed as soon as possible to benefit both infant and family well-being.
CONCLUSION
CGCT is relatively common in Caucasia newborns but appears to be much less common in
colored or black newborns, and the occurrence of more than one lesion is rare. The tumor is
often misdiagnosed and cause anxiety to the family and pediatrician. The family of an infant
with CGCT should be assured of the benign nature and the simple early excision is the
treatment of choice for this condition with good cosmetic result. Recurrences of the tumor and
damage to future dentition have not been reported, suggesting that radical excision is not
warranted. Simple excision of the tumor is the treatment of choice with good cosmetic result.
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