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LEADING ARTICLE
Coronavirus-2019 (COVID-19): A Novel
Pandemic Disease with Global Health Care
Burden
Abdulghani Mohamed Alsamarai, Aalborg Academy College of
Medicine [AACOM], Denmark. Tikrit University College of
Medicine, [TUCOM], Tikrit, Iraq. Email:
galsamarrai@yahoo.com; abdulghani.Mohamed@tu.edu.iq;
Mobile: +9647701831295,
ORCID: http://orcid.org/0000-0002-7872-6691
DOI: https://doi.org/10.32441/aajms.3.3.1
Coronavirus is an ancient virus with a worldwide distribution
[1]. This virus group is the second common cause of common cold
after Rhinoviruses [2]. Both human and animals are infected by
Coronaviruses and induced mild respiratory infections with rare case
severity. Bats, cats and camels are the reservoirs of coronaviruses and
the viruses may be transmitted from animals to human and thus
included in zoonotic infectious diseases. During the period from the
1st human coronavirus isolation, the virus without medical interest as
they mostly induced mild upper respiratory infections [3].
Coronaviruses are present for at least 500-800 years in human and all
originated in bats [4,5]. Additionally, this virus group is responsible
for infections induction in mammals and birds [6]. In medical history,
only 3 global pandemics were reported, plague pandemic in 1720,
Cholera pandemic in 1820, and Spanish influenza pandemic in 1920
[7]. However, the COVID-19 pandemic differs from the previous 3
pandemics in its transmission in an exponential manner (Exponential
equation). COVID-19 caused by SARS-CoV-2 which was naturally
evolutes in animal and transmitted to human [7].
Before the outbreak of COVID-19, only six coronaviruses
reported that are with the ability to infect human: MERS-CoV, SARSCoV, HCoV-HKU1, HCV-229E, HCoVNL63, HCoV-OC43 [8-10].
1
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The last four are endemic locally and associated mainly with the mild,
self-limiting disease, while the first two can cause severe illness [1113].Genetic diversity of Coronaviruses, genome frequent
recombination, high prevalence rate, unavailability of an effective
vaccine and antiviral agents, and high prevalence rate and animalhuman interface increasing activity form a continuous threat to human
health [14,15]. The health threat became obvious in December 2019
and early 2020 as the novel coronavirus (SARS-CoV-2) was identified
as the aetiology of rabidly and large outbreaks of respiratory disease,
including potentially fatal pneumonia, in Wuhan, China [16]. In a
short period the COVID-19 transmitted from China to about all
worlds.
COVID-19 mortality was lower than that of Severe Acute
Respiratory Syndrome Coronavirus (SARS-CoV), and Middle East
Respiratory Syndrome Coronavirus (MERS-CoV) [17,18]. Both
SARS and MERS were spread between people with close contact.
MERS outbreak still occurring and spread outside the Middle East
region such as South Korea [19].
The respiratory viral diseases are the common viral infections
that are spread frequently among people through droplets of coughing,
sneezing and maybe talking [2]. In the last two decades, three
coronavirus strains that induced respiratory diseases outbreaks [20].
SARS-CoV-2 was different from SARS-CoV and MERS-CoV as it
leads to pandemics, while the other two were epidemic .
The sequence databases indicated that all human coronaviruses
were of animal origin [21,22]. Previous studies documented the
spillover of coronaviruses from animal to animal and from animal to
human [23-58].
The natural course of the disease indicated that
immune and inflammatory responses form the effective arm that
controls the outcome of the infection. However, the disease severity
and mortality may be a side effect to both immune and inflammatory
responses [2]. In literature, the virus-host interaction was studied and
multiple scenarios were proposed for the effectiveness of immune
responses in disease control and outcome and immunityinflammatory influence on disease mortality [59-137].
Although there are a global research works that evaluate the
effectiveness of drugs/compound as a therapeutic approach for
COVID-19, however, to date none found to be with promising effect.
The Russian researcher formulated an effective antiviral agent
2
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(Favipiravir] against SARS-CoV-2 and introduced to the market for
their use. Additionally, the vaccine evaluation takes a long period until
the development of the novel potential vaccine. The research efforts to
find effective antiviral agents panel and effective vaccines take a long
time to introduce promising results. The best approach to find an
effective drug against SARS-CoV-2 infection is to test new
compounds, not to rely on the testing of that used in another virus's
treatment. The novel drugs are that which prevent viral attachment
with the host cell to get rid of immune and inflammatory harmful
responses [138].
COVID-19 is the first disease that takes the attention of WHO;
national, regional and global health authorities; all worldwide political
directors; non-governmental organization; human rights organization,
and social leaders. The COVID-19 pandemic illustrated the following
outcomes:
1. Globally there is no perfect health care system that deals
effectively with COVID-19 pandemic in both developed and
developing countries.
2. To date, the only antiviral agent that assumed to be effective in
the treatment of COVID-19 is Avifavir (Favipiravir) and may be
Remdesivir.
3. The main common methods of disease transmission are through
droplets of coughing, sneezing or maybe talking.
4. The most effective preventive measures are social distancing,
mask-wearing, personal hygiene (frequent hand washing),
wandering prevention, quarantine of contact and isolation of the
infected individual.
5. Area isolation is essential for disease control.
6. Social and personal compliance with orders of wandering
prevention, social distancing, personal hygiene and none
attendance to crowded places for the risk factors that leads to the
exponential increase in COVID-19 cases.
7. Forman et al [139] addressed key lessons which include:
Transparency, solidarity, coordination, decisiveness, clarity,
accountability, refocusing and increased funding to ensure the
WHO is capable of coordinating global responses to major health
challenges, Existing global insurance institutions and policies are
inadequate, and these require significant changes and
improvements, Efforts to develop COVID-19 vaccines and
3
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9.

10.
11.

12.
13.
14.

15.
16.
17.

treatments are commendable, but there is still much more to do,
We need to test the responsiveness and resilience of health
systems and make changes and improvements based on the
results, Effective communication must occur at the highest
political levels, and There are opportunities to introduce novel
approaches, such as using robots and artificial intelligence (AI),
in this – and in future – pandemic response .
Attention for human rights and health education are needed
globally.
We noticed the spread of SARS-CoV-2 to individuals working in
the hospital management department, operation theatre, X-ray
section, and the wards that are away from those dealing in the
management of COVID-19 patients. This suggests that
mechanical ventilation and air conditioning system may play a
role in virus transmission. Thus this must be taken into
consideration at the time of hospital building design or to go back
to our previous infectious disease hospitals.
The infrastructure of the ministry of health needs urgent SWOT
evaluation and actions must be taken to improve the health care
system and MOH budget reform.
The disease pandemic not led efficiently as there is misconduct
and conflict or opposition between the political leaders and
healthcare leader's actions. In the current situation, the leadership
must be operated by healthcare personnel.
The pandemics uncontrolled and characterized by a steady
increase in cases with time due to political orders not to close
border as early as possible. i. e. the disease focus is from Iran.
A contradictory opinion released from WHO.
The government did not cover the needs of the self-employed
workers and thus they forced not to comply with orders of
wandering movement with subsequent exposure to disease
focuses.
Lack of infection control measures in MOH hospitals and primary
care centers.
Lack of health care personnel training on the control of infections.
No role for an epidemiologist, virologist and immunologist in the
control and preventive measures.

4
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18. The pandemic clarifies the importance of medical colleges,
Health technical colleges and laboratory technical college's
curriculum reform.
19. The cases mainly managed by a physician specialized in internal
medicine, which is not the sound approach. Thus sub-specialty
post-graduate establishment in Iraqi Board of Medical
Specialization and Arab Board of Medical Specialization or
medical colleges is required urgently .
20. MOH financial support from the central government is not
enough to provide 15% of health care services.
21. There is no global agreement on the origin of the virus. Is the
virus mutated naturally in its animal host or is it a human-induced
strain? No dogmatic answer yet, the future will explore that fact.
22. Herd immunity approach would not solve the COVID-19
problem.
23. MOH not provided enough personal protective equipment for all
health care workers.
24. There are non-ethical research working as reported by retraction
of two large scale research works by Lancet and New England
Journal.
25. To date, the most effective treatment as antiviral agent is the use
of plasma from previously infected individuals. However, the
reduction if IgG and neutralizing antibody levels in the early
convalescent phase might have implications for immunity
strategy and serological survey [140].
26. Vaccine production trials may be promising.
27. There is a wide gap between expected incidence and MOH daily
cases reporting and this mostly due to low screening coverage
[1.33% of total Iraqi population, 29/6/2020].
28. Although the Iraqi Health Care System is with many deficits, the
health care providers working properly and influence pandemic
outcomes.
29. Recent study [141] indicated a 3p21.31 gene cluster as genetic
susceptibility locus in patients with COVID-19 with respiratory
failure. Additionally, ABO blood group system also involved in
the influence of individual susceptibility to COVID-19 infections.
Blood group A was with higher risk, while group O was with
lower risk for SARS-CoV-2 infection.
5
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30. One social problem that challenges COVID-19 management in
Iraqi community is the believe that the disease is STIGMA.
31. The disease mortality rate was 4.766% (28/7/2020) and the
prevalence rate was 0.287% for Iraqi population
(115332/40138387). The recovery rate was 70.3%.
32. The cases incidence increased dramatically during the period
from 5/6/2020 to 28/7/2020 (54 days) as compared to the period
of 98 days from 24/2/2020 to 4/6/2020. The cases at 28/7/2020
12 times (106492) that that at 4/6/2020 (8840). This cases
incidence increase may indicate that COVID-19 may be out of
control. The increase in COVID-19 incidence was mostly
attributed to the personal behavior as they not apply the
recommendation of WHO and national and local crises
committees. Nosocomial infection especially in healthcare
providers increased due to none availability of protection
equipments and this may play another was for disease
transmission. Disease stigma in community prevent many of
infected individuals from healthcare consultation and thus play a
focus of infection in their communities. Recently, the heresy of
typhoid fever classification of moderate number of cases provide
another focus for infection in the community.
In conclusion, SARS-CoV-2 pandemic infection indicated the
needs for global health care systems reform. In addition, the pandemic
illustrated the need for health education and establishment of
infectious disease subspecialty in medical institutes and warranted
building of infectious disease isolated hospitals with a special design
that overcome nosocomial infections.
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Abstract
Cancer is one of the most important global health problems and
it is the most common diagnosed cancer in women in developing and
developed countries. Around two-thirds of new cases are in developed
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countries. Breast cancer is also the most common cancer in females in
developing countries with the age standardized incidence rate around
20 per 100,000. The factors that contribute to the international
variation in incidence rates are largely due to the differences in
reproductive and hormonal factors and the availability of early
detection services, Incidence rates in some countries, including the
United States, United Kingdom, France, and Australia, sharply
decreased from the beginning of the millennium, partly due to lower
use of combined postmenopausal hormone therapy. In all countries
of the Arab world, breast cancer now occupies the number one
position of all female malignancies. Cases tend to be young and
almost half of patients are below 50, with a median age of 49-52 years
as compared to 63 in industrialized nations. In recent years the higher
increase in incidence of cancer worldwide is likely to be in the
Eastern Mediterranean Region, where breast cancer is reported as the
commonest type of female malignancy in almost all national cancer
registries. Breast cancer ranks the first among cancers in Iraqi
population and forms 16.28/100000. Additionally, breast cancer
account for 34% of the reported cancer cases for the year 2018. The
incidence of breast cancer in Iraqi women increased in the last two
decades and forms one of the major threats to female health.
Keywords: Breast cancer, Cytomegalovirus, Epstein-Barr virus,
Eastern Mediterranean Region, Risk factor, Breast feeding,
Parity, Menarche.
I. Anatomy and physiology of the Breast
Breasts develop as down growths from the epidermis along the
milk line which runs obliquely from the axilla toward the groin on
each side. The nipple and its simple system of ducts are present at
birth, but full development does not occur until puberty, and then
usually only in females. Continued estrogen secretion after onset of
puberty leads to progressive enlargement and complexity of the breast
[1], due initially to an increase in adipose tissue, and then the ductular
system of the nipple becomes more complex, with branches extending
into the adipose tissue [2].
Inside the breasts are located the mammary glands, modified
sweat glands responsible for the production and secretion of milk,
which are composed of 12-20 distinct lobes, with its own separate
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opening at the nipple. Each lobe form of a branching ducts which
penetrating deeply into the breast fibroadipose tissue. The branching
duct system ends in a cluster of blind-ending terminal ductules, each
cluster and its feeding duct comprising a mammary lobule. The
terminal ducts and lobules are embedded in a loose fibrous support
tissue, which is rich in capillaries and also contains a few
lymphocytes, macrophages and mast cells [2,3]. The ducts are lined
by cuboidal epithelium (luminal side) with an outer discontinuous
layer of myoepithelial cells (basal surface). This polarity of cellular
organization allows transport through the mammary epithelium in a
single direction: secretion into the lumen. Contractile myoepithelial
cells have the ability to generate a flow of milk through the ducts to
the nipple [4].
Breast’s full functional activity is only reached under the
influence of pituitary (prolactin) and ovarian hormones (estrogen and
progesterone), which are secreted in high concentrations during
pregnancy and throughout breastfeeding. During the follicular phase
of the menstrual cycle, cell proliferation is low and does not increase
with the pre-ovulatory peak of estrogen. Following ovulation,
progesterone stimulates up to three times the proliferation of the
epithelial cells in the terminal ductules that become enlarged and
begin to show evidence of early secretary activity. If fertilization does
not occur, progesterone levels fall dramatically at the end of the
menstrual cycle and the structure of the breast lobule reverts to
normal along with some cell death. However, if fertilization occurs,
increasing amounts of progesterone stimulate the continued
proliferation and secretary activity in the terminal ductules of the
lobule, in order to produce milk. When breastfeeding ceases, the
breast returns to its normal state by gradual involution together with
massive apoptosis leading to the loss of alveolar structures [2,5,6].
Throughout a woman’s lifetime the breast goes through a 450
cycles of growth and involution in response to hormones produced
during the menstrual cycle and pregnancy [4]. As women age the
amount of fibrocollagenous tissue in the breast increases, replacing
some of the adipose tissue, and the mammary lobules become
enclosed in dense collagen [2]. Knowledge of normal histological
appearances is essential to recognize abnormal structures, and to
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understand how the altered biochemical and physiological processes
result in disease.
II. Epidemiology
Breast cancer is the most common form of malignancy
affecting women worldwide [7,8] accounting for 23% of all cancers
in women [9]. It is estimated that more than one million women are
diagnosed with breast cancer every year worldwide [10]. Overall, one
in ten women will develop breast cancer in their lifetime [11]. It is a
leading killer in women. Its mortality is second to mortality from
cancer of the lung and bronchus [11]. Despite significant
developments seen in diagnostic as well as improvement in the early
recognition and intensive treatment, every fourth women suffering
from breast cancer dies because of progression of the illness [12].
Nowadays , breast cancer ranks as the fifth cause of death from
cancer overall [13].
Around two-thirds of new cases are in developed countries.
Breast cancer is also the most common cancer in females in
developing countries with the age standardized incidence rate around
20 per 100,000 [9]. The factors that contribute to the international
variation in incidence rates are largely due to the differences in
reproductive and hormonal factors and the availability of early
detection services, Incidence rates in some countries, including the
United States, United Kingdom, France, and Australia, sharply
decreased from the beginning of the millennium, partly due to lower
use of combined postmenopausal hormone therapy [14].
In all countries of the Arab world, breast cancer now occupies
the number one position of all female malignancies. Cases tend to be
young and almost half of patients are below 50, with a median age of
49-52 years as compared to 63 in industrialized nations [15,16] .
There is also a high rate of advanced or metastatic stage reaching 60
to 80% of cases, and high Mastectomy rates [10,15]. In recent years
the higher increase in incidence of cancer worldwide is likely to be in
the Eastern Mediterranean Region (EMR), where breast cancer is
reported as the commonest type of female malignancy in almost all
national cancer registries [17].
Breast cancer ranks the first among cancers in Iraqi population
and forms 16.28/100000. Additionally, breast cancer account for 34%
of the reported cancer cases for the year 2018 [18]. The incidence of
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breast cancer in Iraqi women increased in the last two decades and
forms one of the major threats to female health [19]. The age
standardized incidence rate of breast cancer is 18.4/100000 for Iran,
22.4 for Saudi Arabia, 23.0 for Syria, 28.3 for Turkey, 31.1 for Iraq,
47.0 for Jordan, and 47.7 for Kuwait [20]. Al-Hashimi and Wang
conducted incidence trends from 2000 to 2009 and included 23,792
cases reported that breast cancer in Iraqi women increased from 26.6
per 100000 in 2000 to 31.5 /100000 in 2009 [21], while it increased to
32/100000 in 2018 [18]. The incidence rate of breast cancer in Iraqi
women is Iraqi National Programs for early detection of breast cancer
were developed in order to decrease morbidity and mortality of breast
cancer [22]. Age at which breast cancer diagnosed is with important
implications since cancer in younger age group is more aggressive
[23,24].
III. Histological Types of Breast Cancer
3.1. In Situ Breast Carcinoma
Although the initiating steps and precise pathways of breast
tumorigenesis remain poorly defined, it appears that nearly all
invasive breast cancers arise from in situ carcinomas [25,26].
3.1.1 Ductal Carcinoma in Situ (DCIS):
Called intraductal carcinoma [26], accounts for approximately
20% of mammographically detected breast cancers [25].
Morphologically, DCIS resembles and often coincides with ductal
and related (tubular, cribriform, mucinous) types of invasive breast
cancer [27]. It can recur or progress to invasive breast cancer, but the
ability to predict the outcome of patients with DCIS remains limited
[25].
The pathological classification of ductal carcinoma in situ is
based on the nuclear grade of the tumor cells (low, intermediate, or
high), the architectural pattern of tumor growth (solid, papillary,
micropapillary, cribriform, clinging, or cystic hypersecretory), and the
presence or absence of comedonecrosis [25,26,28]. DCIS has no
metastatic potential. Clinically, however, from 1% to 2% of patients
with a diagnosis of pure DCIS subsequently develop metastases either
because of occult invasion or the progression of unsuspected residual
disease to Invasive breast cancer [25].
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3.1.2 Lobular carcinoma in situ:
The clinical significance of lobular carcinoma in situ has been
debated since it was first described in 1941[29]. It is now considered
a high-risk marker for the development of infiltrating breast
carcinoma and not a premalignant lesion. Moreover, lobular
carcinoma in situ is thought to be an incidental finding at breast
pathology [30]. Intracytoplasmic vacuoles, pagetoid ductal
involvement and loss of cohesion are characters of lobular carcinoma
in situ; however, in ductal carcinoma in situ these three characters are
absent. In contrast, microacini, absent in lobular carcinoma in situ, are
present in ductal carcinoma in situ. In reality, the distinction is not
always clear [29].
From the point of view of the differential diagnosis with DCIS,
the two important immunohistochemical features of LCIS are the lack
of reactivity for E-cadherin and ß-catenin [31]. The term
“indeterminate in situ lesions” or “mixed type lesions” is used to
describe certain breast carcinomas in situ, in which the cytological or
architectural properties and distribution deviated from the typical
patterns, render it difficult, if not impossible, to determine whether
the proliferation was lobular or ductal, based only on morphological
criteria [32,33].
3.2. Invasive breast carcinoma
Invasive ductal (IDC) and lobular carcinomas (ILC) are the
most common histological types of invasive breast cancer [34].
3.2.1. Invasive ductal carcinoma not otherwise specified (IDCNOS)
This is the most common type, accounting for 75% of breast
cancer cases. Microscopically, the tumor can grow in diffuse sheets,
well-defined nests, cords, or as individual cells. Tubular/glandular
differentiation may be well developed, hardly detectable, or altogether
absent. The tumor cells vary in size and shape, but by definition they
are larger and more pleomorphic than those of the classic form of
invasive lobular carcinomas. There are more numerous figures of
mitosis and more prominent nucleoli and nuclei. Areas of necrosis,
foci of squamous metaplasia, apocrine metaplasia, or clear cell
changes may be seen. The amount of stroma ranges from none to
abundant, and its appearance from densely fibrotic to cellular
(desmoplastic), with or without elastosis and calcifications [31].
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3.2.1.1. Mucinous carcinoma:
This type usually occurs in women after menopause and also
named as colloid, gelatinous or mucoid carcinoma. Mucinous
carcinoma is a rare histological type of breast cancer characterized by
abundant production of extracellular and/or intracellular mucin [35].
Pure mucinous carcinomas (defined as tumors with more than 90% of
mucinous component) account for up to 2% of all breast carcinomas,
preferentially affect older women, and are usually associated with a
good clinical outcome [36]..Such tumors are characterized by uniform
neoplastic cells arranged in clusters floating in a large amount of
mucin, nuclear atypia and mitotic figures are uncommon [35].
3.2.1.2. Medullary carcinoma:
It represents a rare breast cancer subtype [37], accounts for 1.1–
7% of all mammary carcinomas [38], and tends to affect patients of
younger age [39]. Despite their aggressive morphology, with nuclear
atypia and high mitotic indices [37].
3.2.1.3. Tubular carcinoma:
It is an uncommon histologic subtype, accounting for 1% to 4%
of invasive breast cancer [40]. It has been shown to have a favorable
prognosis as manifested by a low incidence of metastases and
recurrences and an excellent overall survival [41].
3.2.1.4. Inflammatory carcinoma (IC):
Inflammatory breast carcinoma is a rare, aggressive tumor
associated with poor outcome owing to early metastases [42]. The
diagnosis depends on clinical (erythema, edema and breast heat
without any pain) and/or histological findings (any subtype of breast
carcinoma with tumor emboli in the dermal lymphatics or/and tumor
emboli in the vessels) [43]. Recent studies have demonstrated that Ecadherin is always over-expressed in inflammatory breast cancer
specimen and cell lines [44].
3.2.1.5. Paget Disease:
It is accompanied in nearly all instances by an underlying breast
carcinoma of in situ ductal type, with or without associated stromal
invasion. Specifically, it is characterized by a red, oozing, crusted
lesion which is often unresponsive to topical steroid and antibiotics
[45]. Microscopically, large clear cells with atypical nuclei are seen
within the epidermis, usually concentrated along the basal layer but
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also permeating the Malpighian layer. The cells can be isolated or in
clusters, and sometimes they form small glandular structures [31].
3.2.2. Invasive lobular carcinoma (ILC): (Classic Type)
Also known as infiltrating lobular carcinoma is a type of breast
cancer that starts in a lobule and spreads to surrounding breast tissue.
ILC comprises approximately 10-15% of breast cancers and appears
to have a distinct biology [46]. Data from a recent epidemiologic
study indicate that for unknown causes the incidence of this type of
breast cancer is increasing, especially among postmenopausal women
[47]. Replacement hormonal therapy may be implicated as the
underlying cause [48].
Microscopically, classical ILC is characterized by the presence
of small and relatively uniform tumor cells growing singly, in Indian
file, and in a concentric (pagetoid) fashion around lobules involved by
in situ lobular neoplasia [31], less well appreciated is a group of
variant forms of ILC, which includes solid, alveolar, mixed, apocrine,
signet-ring, histiocytoid, and tubulolobular variants [49,50]. Lobular
carcinomas are more likely to be ER and PR positive and to have
normal p53 status and low to absent HER-2 [46], with loss of
expression of E-cadherin and β-catenin [51] as Inactivation of Ecadherin by mutation, loss of heterozygosity, or methylation is
considered a characteristic of ILC [52].
ILC has a tendency to spread diffusely or between the collagen
fibers of the breast and produces little desmoplastic response with a
substantially increased propensity for multifocal and multicentric
distribution and for bilaterality [53]. Metastatic IDC commonly
involves the lung, bones and liver, whereas ILC can spread on the
surfaces of the leptomeninges and peritoneum; permeate through the
walls of the gastrointestinal tract organs, uterus, and ovaries; and
diffusely infiltrate through the retroperitoneal soft tissues [48,54,55].
Now, it seems reasonable to conclude that at least four groups
of women are at increased risk for lobular breast cancer: women with
lobular breast cancer and a family history of breast cancer, women
with a known CDH1 mutation, women from families with diffuse
gastric cancer in whom no CDH1 mutation has yet been identified;
and women with a germline BRCA2 mutation [56].
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3.2.2.1. Mixed Ductal and Lobular Breast Carcinomas
Biphasic carcinomas which are composed in part of a
component with definite features of invasive ductal carcinoma and in
part of a component with definite features of invasive lobular
carcinoma do occur, but they are very rare. These tumors, of course,
should be distinguished from the cases in which two separate
neoplasms of different microscopic appearances are present in the
same breast [31].
IV. Prognosis
Despite the huge number of discovered prognostic and
predictive factors for breast cancer, the American Society of Clinical
Oncology has concluded that most of them are not satisfactory yet to
be recommended for general clinical use. The factors that are
currently used include: staging (size of the tumor), lymph node
involvement and distant metastasis, grading, ER, progesterone
receptor (PR) and human epidermal receptor-2 neu (HER2/neu)
expression [57-59]. Patients with breast cancer grouped according to
disease extent and these groups referred to as tumor staging.
The first clinical staging system was the Columbia Clinical
Classification, which was developed in the 1940-50's. In 2002, a new
system was introduced adopted by the International Union against
Cancer and the American Joint Committee on Cancer. This system is
the one currently in use and is based on the principle of the tumor size
(T), nodes involvement (N) and metastases (M) known as TNM [60].
These factors are only prognostic for breast cancer death regardless of
other tumor characteristics but do not predict response to therapy.
Lymph node involvement is another important independent
prognostic factor. Women with lymph node involvement and
increasing number of affected lymph nodes are associated with poorer
prognosis [61]. Finally, metastasis is a third factor of clinical
importance. In general, women with distant metastasis have a median
overall survival time of only 2 years [62].
Tumor grade is the classification of the differentiation of the
tumor into three groups: low, high and moderate. High grade cancers
may be faster growing and more likely to spread. Grading was first
introduced by Greenough in 1925 and modified by Bloom and
Richardson in 1957, using three criteria; glandular formation, cell size
and shape and proliferation. Currently the most commonly used
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grading system is the Nottingham histological grade [63]. Grade is
moderately reproducible [64] but is nevertheless a prognostic factor
used after adjustment for tumor size and lymph node involvement.
The most important predictive markers is the expression of two
members of the steroid hormone receptor group, ER and PR.
Expression of ER and PR is associated with better survival and higher
response rate to hormonal therapy. Women expressing both receptors
have 80% better response, women expressing only ER have 30% and
women who do not express either of the two receptors do not respond
to estrogen receptor modulators [65].
The last few years a huge effort has been given to discover
expression profiles that could eventually prove useful to predict the
likelihood of breast cancer recurrence and response to treatment. The
following four gene expression assays Oncotype DX (evaluates the
likelihood of breast cancer recurrence and assesses the benefit of
adjuvant chemotherapy), Mamma Print test (to predict the likelihood
of breast cancer recurrence within five to 10 years), Rotterdam
Signature (predict risk of breast cancer recurrence), and the Breast
Cancer Gene Expression Ratio (to help predict recurrence of breast
cancer) are under investigation and for the first two expression
profiles trials are underway to confirm their clinical value [66].
V. Invasion and Metastasis
One of the most lethal aspects of breast tumors is their ability to
invade the surrounding normal mammary tissue and re-locate to other
sites in the body distal to the primary tumor, whereby tumor growth
begins anew (metastasis). While the process by which cancer cells
lose adherence to the primary tumor and develop migratory and
invasive capacities has been well-described at the cellular level, the
progression of invasion is still poorly understood at the molecular
level [67,68]. Cancer cells from a primary tumor enter lymphatic and
blood vessels, circulate through the bloodstream, and settle down to
grow within normal tissues elsewhere in the body. Malignant tumors
mostly metastatised to other sites if not treated. In contrast, some
tumors are with very low potential for metastasis such basal cell
carcinoma and glioma. When tumor cells metastasize, the new tumor
is known as a secondary or metastatic tumor, and often displays
properties of the original (primary) tumor. Metastasis can occur long
after the apparent elimination of the primary tumor. In breast cancer,
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metastases have been known to occur decades after the primary
treatment [68]. Cancer cells can exist in three separate states in a
secondary site, solitary cells in quiescence, active pre-angiogenic
micro metastases, in which proliferation is balanced with apoptosis
and no net increase in tumor size occurs, and vascularize metastases,
either small and clinically undetectable, or large and detectable by
current technology [69].
The spread of cancer cells may occur via the blood or the
lymphatic system or through both routes. Some tumors metastised to
particular organs [70]. Successful formation of metastases requires
angiogenesis at the primary tumor, down regulation of cohesive
molecules, increased motility of tumor cells, invasion into neovessels, tumor cell embolism, arrest and attachment in capillary beds
of distant organs, extravasations and proliferation in the organ
parenchyma and re-establishment of angiogenesis when the tumor
reaches > 1-2 mm in size [67].
VI. Risk Factors of Breast Cancer
A wide variety of factors have been incremented in the
aetiology of breast cancer. Some of these factors have been
causatively related to the disease and are called “established” risk
factors; other has a suspected association with breast cancer and is
called “speculated” risk factors. While the rest are still have little or
no scientific support and are called unsupported risk factors [71].
6.1 Gender
Simply being female is the most important risk factor for
breast cancer. Although men can do develop breast cancer, the disease
is 100 times more likely to occur in women than in men. Women are
at higher risk of breast cancer because they have much more breast
tissue than men do. In addition, the female hormone estrogen
promotes the development of breast cancer [72].
6.2 Age
The incidence of breast cancer increases with age, doubling
about every 10 years until menopause, when the trend of increase
slows dramatically [73]. The peak of breast cancer incidence around
menopause might be due to the physiological hormonal changes [74].
Breast cancer is uncommon in younger women. Several studies have
shown that women who develop breast cancer in their 20s and 30s
have a poorer prognosis and worse survival with more biologically
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aggressive cancers and higher rates of proliferation and
lymphovascular invasion than older patients with cancers of the same
stage [75].
In developed countries about 0.3%, 4% and 19% of breast
cancer cases are younger than 30, in their 30s and in their 40s
respectively [76]. Patients under 30 year age form about 5% while
about 75% of cases occurred in women older than 40 years of age
[77]. In Iraq there has been a sharp increase in the incidence of this
tumor in younger age groups. Recent study in Iraq indicated a shift of
breast cancer development toward younger age group [78]. Age
distribution indicated that 52.7% of breast cancer cases were in
women with age of < 30 years and odd ratio confirmed a significant
association between age and breast cancer development. Women with
age of 21 to 30 years show the higher frequency of breast cancer as
compared to other age groups.
6.3 Benign Breast Disease
A history of benign breast disease has been shown to confer a 2
to 3 fold increase in risk for the subsequent occurrence of breast
cancer. Moreover, only 5% of breast cancer patients reported earlier
benign breast disease [79]. The various types of benign breast disease
are not all associated with the same degree of risk; some types have
little or no effect on the risk. While others may represent early stages
in the progression to breast cancer. Women with severe atypical
epithelial hyperplasia have 4 to 5 times higher risk of developing
breast cancer than women who do not have any proliferate changes in
their breast. Women with this change and a family history of breast
cancer (first degree relative) have nine folds increase in risk [73,
80,81].
Women whose earlier breast biopsies detected proliferative
breast disease without atypical or usual hyperplasia have a slightly
higher risk of breast cancer (1.5 to 2 times greater than other women).
Furthermore, fibrocystic changes without proliferative breast disease
do not affect breast cancer risk [82,83].
Several studies have also assessed the relation between palpable
breast cyst and breast cancer, studies that have followed up groups of
women with cysts diagnosed mainly or exclusively by aspiration have
all suggested that patient with palpable breast cysts are at an increased
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risk of breast cancer, which range from 1.7 to 7.5 times that expected
[84].
6.4 Previous Breast Cancer
A woman who has previously had breast cancer has a three to
four times increased risk of developing a new cancer in the other
breast. Such a new or second cancer arises from a completely
different location and should not be confused with a cancer that has
recurred or metastasized from another site [80]. The likelihood of a
new cancer increases by 0.5% to 0.7% each year after the original
diagnosis. After 20 years, a woman has a 20% to 15% chance of
developing a new breast cancer [71].
6.5 Family History/Genetic Factors
The most important risk factor for breast cancer, besides
advanced age, is a family history of breast cancer [85]. Development
of breast cancer increased in women with family history of breast
cancer and the risk increased in those with history in the first degree
family relatives. The risk is even higher if more than one first-degree
relative had breast cancer, or if the relative developed breast cancer at
an early age, or in both breasts [86-88]. Approximately 5% to 10% of
breast cancer cases result from inherited mutations in breast cancer
susceptibility genes, such as BRCA 1 and BRCA 2 [89,90].
The absolute risk of breast cancer mutation carriers has not
been estimated precisely, but seems to be at least 50% by age 50 years
with little increase in risk after the menopause [91]. The inheritable
type of breast cancer is characterized by an early age onset,
bilaterality, an autosomal dominant mode of inheritance and
associated with other cancer. Susceptibility to breast cancer is
inherited as an autosomal dominant trait, whereas the allele generally
behaves as a recessive allele in somatic cells. On average, half of the
off spring of a parent with BRCA 1 or BRCA 2 mutation will inherit
the same mutation and the females will be at high risk of breast
cancer [92].
There is increasing evidence that BRCA1 and BRCA2 are
classic tumor suppressor genes and not oncogenes creating a protein
that repairs DNA and prevents carcinogenesis. Every cell in mutation
carriers has been demonstrated to lack one functional allele (i.e. the
tumor-suppressor function of that gene is lost); a situation that favors
cancer development [93-95].
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The BRCA1 is a large gene, encoding a messenger RNA
(mRNA) of 1865 amino acids. It is expressed during cellular
proliferation and its function is necessary for cell proliferation and
tissue differentiation. Recent research has suggested that BRCA 1
protein may also have more specific roles in controlling the rate of
cellular proliferation, ensuring the fidelity of DNA duplication,
maintaining genome integrity and/or preventing the replication of
damaged DNA [96].
At the present time over 250 different disease causing
mutations, scattered throughout the genes, have been discovered [97].
It has been estimated that between 1 in 2000 and 1 in 500 in the
general population carry high risk mutations in BRCA 1, Mutations in
BRCA1 account for breast cancer in about 50% of families with three
or more cases of early onset breast cancer [98]. The lifetime risk of
breast cancer in women with BRCA 1 mutations was estimated to be
87%. Recent studies of women who develop breast cancer at a very
young age indicate that 13% of those who are diagnosed with breast
cancer under the age of 30 years, and 7% of women who are
diagnosed with breast cancer under the age of 35 years, have gremlin
BRCA 1 alterations [99].
The cumulative risk of developing a second breast cancer was
estimated to be 60-80% of affected mutation carriers who live to the
age of 70 years [100]. The BRCA 2 is almost twice as large as BRCA
1 and so even more complex to screen fully for mutations. It encodes
a protein of 3418 amino acids [101]. Over 100 mutations have been
described in BRCA 2 [102]. Women with BRCA 2 mutations appear
to have a breast cancer risk similar to that of women with BRCA 1
mutations (about 70% by age 70 years) [100]. Many studies were
done in many Arab and Asian countries and all of them concluded
that BRCA1 and BRCA2 mutations are likely to contribute to the
pathogenesis of familial breast cancer [92,103,104].
Another gene associated with breast cancer is the human P53
gene. This gene is known to be a tumor suppressor gene that can be
inactivated by point mutations. The risk of breast cancer is increased
in women of families suffering from Li-Fraumeni syndrome, which is
an autosomal dominant cancer syndrome [105]. The onset of breast
cancer is often at a very early age (20-30 years) [106]. Rarely, people
suffering from cowden disease, which is a rare autosomal dominant
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syndrome, are more liable to develop breast cancer due to the
presence of PTEN gene [107,108].
The risk breast cancer in women with cowden disease is 3050% by age 50 years [109]. It is often bilateral and typically is
diagnosed at a younger than average age [110]. In our recent study in
Iraq, P53 mean serum level was significantly higher in women with
breast cancer as compared to control [111]. Another gene, encoded by
sequences on chromosome 2, named BARD 1 (BRCA 1-associated
RING-domain 1) has recently been identified [112]. The role of
BARD1 in the development of both sporadic and familial breast and
ovarian cancer is currently under investigation. Many other cancer
related genes, such as myc, erb B2, cyclin D1, M dhi and Tsg 101,
have been shown to be involved in the tumorigenesis of breast cancer
[113].
6.6 Reproductive Factors
Several studies have suggested that reproductive factors
influence breast cancer risk through their effect on cell proliferation
and DNA damage, as well as promotion of cancer growth [114,115].
Women who reach menarche at a relatively early age (12 or younger)
and these who reach menopause at a relatively late age (55 or older)
are more likely than other women to develop breast cancer [111] .
Those relationships are believed to be mediated through the effect of
estrogen, and the risk of breast cancer is associated with the period of
exposure of breast tissue to the hormone [71,116,117]. Estrogen
action is mediated by a nuclear receptor, the estrogen receptor [118].
Two studies performed in Iraq reported increased mean serum levels
of estrogen and progesterone receptors in women with breast cancer
[78,119].
The increase in breast cancer risk, associated with a five-year
increase in age at menopause, is about 17%. Similarly, the decrease in
breast cancer risk associated with a two-year delay in menarche is
about 10% [71]. Women who have a natural menopause after the age
of 55 are twice as likely to develop breast cancer as women who
experience the menopause before the age of 45. Furthermore, women
who undergo bilateral oophorectomy before the age of 35 have only
40% of the risk breast cancer of women who have a natural
menopause [73].
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Another important reproductive factor is age at first full term
pregnancy [111]. Nulliparity and late age at first full term birth both
increase the life time incidence of breast cancer [120]. The risk of
breast cancer in women who have their first full term baby after age
of 30 is about twice that of women who have their first child before
the age of 21 year [73]. Several studies have been done in different
developed countries, as in Northern Italy, a case control study was
conducted at 2000 by Vecchia [121]. This study confirms that age at
first full term birth is the major determinant of subsequent breast
cancer risk while the age at subsequent birth has independent effect.
Similar results have been reported from different studies conducted in
developed and developing countries. In a case control study carried
out in Spain, it was found that breast cancer risk decreased with
increasing number of full term pregnancies and also it indicates that
parity is an independent risk factor associated to breast cancer [122].
Pregnancy may reduce breast cancer risk by bringing about persistent
changes in the mammary gland that make the breast less susceptible
to carcinogenic factors[123].
Recent study in Kirkuk, Iraq, indicated that serum mean value
of prolactin, progesterone receptor, estrogen receptor, glucose,
HbA1C and calcium were significantly higher in women with breast
cancer than in controls [119]. However, circulating estrogen,
progesterone, IGF-1, parathyroid hormone, and vitamin D mean
values were significantly higher in controls as compared to that in
women with breast cancer [124]. In addition, another study performed
in Erbil, Iraq, indicated nulliparity and non married women are risk
factors for development of breast cancer [111]. However, they found
that increased parity and pregnancy are with protective effect against
development of breast cancer.
6.7 Obesity and Physical Inactivity
Breast cancer risk increased in obese postmenopausal women
[125]. Fat cells liberate some estrogen and obese postmenopausal
women, therefore, tend to have higher blood estrogen levels than lean
women do. Obesity does not seem to be a risk factor for breast cancer
in premenopausal women [71,126]. However, most studies indicated
that overweight is a risk factor for breast cancer development in
postmenopausal women. Some studies have found that timing of
weight gain and body fat distribution could be more significant
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factors of an increased risk. Obesity and central fat distribution are
believed to act through endocrine intermediates such as hyper
insulinaemia and steroid hormones. Since obesity is one of the few
breast cancer risk factors that can be modified. The influence of
weight loss, particularly in women at high risk, deserves to be further
investigated [127].
The degree of obesity, age at onset of obesity, weight gain (peri
to post menopausal) and possibly body fat distribution are the major
determinants of post menopausal estrogen levels which might be the
key risk factors for post menopausal breast cancer [128]. Physical
activity has been thought to be associated with a reduction in breast
cancer risk. In a review article conducted by Gammon [129], covered
16 published studies on recreational physical activity. Ten were casecontrol studies, and a risk reduction was found in 8 of them which
ranged from 26% to 60%. The other six were cohort studies, where
the results observed ranging from 50% reduction in risk to a 20%
increase in risk.
There is some evidence that exercise delays age at menarche
associated with an earlier age at menopause, with a reduction in life
time estrogen exposure and this may be the causal link observed. A
recent scientific workshop concluded that available evidence supports
a small inverse (protective) association between physical activity and
breast cancer. The protective effects may be greater among lean
women, women who have carried children to term, and
premenopausal women. The underlying mechanism of this potential
protection are not well understood, although it has been hypothesized
that the benefit may be due to the effects of physical activity on
hormones, energy balance, and the immune system [130].
6.8 Exposure to High Doses of Radiation
Women who were exposed to high doses of radiation,
especially association has been observed both among atomic bomb
survivors and among women who received high-dose radiation for
medical purposes. Doubling of the risk together with a dose response
relationship was observed in some studies [131,132]. The risk has
been found to be increased among medical diagnostic X-ray workers,
especially in those who have been worked more than 25 years and
those who are exposed before the age of 30 years [133,134].The low
dose radiation exposures involved in modern X-ray (including chest
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X-ray and mammograms) have not been associated with any
measurable increase in breast cancer risk [71].
6.9 Alcohol Consumption
Alcohol is the dietary factor most consistently associated with
an increased breast cancer risk. A meta-analysis of more than 50
epidemiologic investigations suggested that the equivalent of two
drinks a day may increase breast cancer risk by approximately 25%.
This increased risk is dose-dependant, and exists regardless of the
type of alcoholic beverage consumed. [135]. A recent pooled analysis
of cohort studies also concluded that alcohol consumption is
associated with a linear increase in breast cancer incidence, and that
reducing alcohol intake may be a useful strategy for reducing breast
cancer risk for regular consumers of alcohol [136].
A case-control study conducted by Levi [137] in Switzerland
concluded that alcohol is a correlate of breast cancer risk in the
European population and alcohol could explain 25% of breast cancer
cases of this population. The same association was consistent for
wine, beer and spirits.
6.10 Breast-feeding
Breast-feeding may modestly reduce the risk of developing
breast cancer and may play as protective factor [111]. Many studies,
reported that women who breast-fed had a decreased risk of
developing breast cancer (ranging from 10%-64%) compared to
women who never breast-fed [138,139]. The others reported that
breast-feeding had no influence on the risk of developing breast
cancer [140]. Additionally, women age at first birth and number of
children influence breast-feeding and thus these may be risk factors
for breast cancer. Finally, it is also possible that breast-feeding has
different effects on the risk of developing premenopausal breast
cancer compared to postmenopausal breast cancer [141]. Compared
with parous women who never breast fed, women who had breastfed
for 25 months or more had a lower relative risk. If women who do not
breastfed or who breastfed for less than 3 months were to do so for 4
to 12 months , breast cancer among parous premenopausal women
could be reduce by 11% , if all women with children lactated for 24
months or longer , the incidence might be reduced by nearly 25[142].
Women who were breastfed as infants , even if only for a short time ,
showed an approximate 25% lower risk of developing premenopausal
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or postmenopausal breast cancer ,compared to women who were
bottle-fed as an infant, Lactation provides a hypo estrogenic effect
with less stimulation of the endometrial lining . This event may offer
a protective effect from endometrial cancer [143]
6.11 Diet
There are conflicting results concerning the relationship
between dietary fat and breast cancer. Many U.S. studies have found
no association between the two; however, international findings
suggest that breast cancer rates are minimal in countries where the
standard diet is low in fat [144]. Food pattern consumption is
associated with breast cancer risk [145]. The effect of diet on the risk
of breast cancer is probably exerted via its influence on hormone
metabolism. Epidemiological evidence indicates that the nutrition
determines the levels of circulating estrogen, and may affect the risk
of breast cancer [146].
The ideal condition to determine the risk of breast cancer
associated with a dietary exposure is to compare an intervention
group with a control group which is restricted from related exposures
(null contamination). In the Women's Health Initiative Dietary
Modification trial, a randomized, controlled, primary prevention trial
with over forty-eight thousand participants, Rohan and colleagues
[147] showed that a benign proliferative breast disease not influence
by modest reduction in increase in vegetable, grain and fruit intake
with low consumption of fat.
6.12 Smoking of Tobacco
There is some evidence that a small increase in breast cancer
risk may be associated with cigarette smoking. . Also smoker women
may carry a poor prognosis. In a case-control study conducted in
Switzerland, between 1992 and 1993, active and passive exposure to
tobacco smoke found to increase the risk of breast cancer [148]. In a
cohort study conducted in USA, current smoking was significantly
related to fatal breast cancer risk. This association was also increased
with the increasing number of cigarettes smoked per day and with
total number of years of smoking. [149]. On the other hand, many
studies showed no association between tobacco smoking and breast
cancer risk. In a well designed case-control study conducted in USA,
showed no association between breast cancer risk and tobacco
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smoking, nor were any apparent relationship, with more detailed
exposure measures [150].
6.13 Duration of Pregnancy and Risk of Breast Cancer
Women who have had a pregnancy interruption might be at
increased risk of breast cancer, compared with women have delivered
at term, in incomplete pregnancy, the breast is exposed only to the
high estrogen levels of early pregnancy and thus may be responsible
for the increased risk seen in these women. However, some other
studies have found no association between abortions and increased
risk of breast cancer [151].
Epidemiological studies of the relation between abortions that
occur during the first trimester of pregnancy and risk of breast cancer
have yielded conflicting results [152]. Hsieh and colleagues [153],
shows a possible link between delivery during third trimester of
pregnancy and breast cancer risk. They report a significantly
increased risk of breast cancer among women aged 40 years and older
who have a premature delivery, compared with women who delivered
at term. Another study conducted by Ekbom and colleagues [154],
they concluded that the risk of breast cancer increased two-fold in
women whose babies were born before 33 weeks of gestation
(OR=3.96), compared with women who delivered before 37 weeks
(OR=1.17). About induced abortion as a risk of breast cancer many
studies have been conducted. Daling et al. [155] concluded that
women with history of induced abortion have a 20% increased risk of
breast cancer than those who had not. The increase risk appeared to
be confirmed to nulliparous women. He also concluded that there was
no excess risk of breast cancer associated with induced abortion
among parous women. Another study concluded that induced abortion
among significant independent risk factors for breast cancer,
regardless of parity or timing of abortion relative to the first full term
pregnancy [156].
6.14 Hormones associated with breast cancer
Hormonal factors associated with breast cancer development in
women include endogenous and exogenous oestrogens, progesterone
and prolactin.
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6.14.1 Exogenous Hormone Use
6.14.1.1 Oral Contraceptives
Most oral contraceptive formulations are a combination of
ethinyl estradiol or mestranol and a progestin. Initial concern focused
on the possibility that the hormones in an oral contraceptive would
provide higher levels of estrogen and progestin during an oral
contraceptive cycle than the woman would have produced during a
normal ovulatory cycle [157].
The Collaborative Group on Hormonal Factors published a
reanalysis of data from 54 epidemiological studies which specifically
collected detailed information on oral contraceptive use [158]. The
results showed that ever use of oral contraceptives was associated
with a very small increase in risk (relative risk 1.07). The greatest risk
was observed among current users, with the risk decreasing after
stopping use. There was no increased risk in women who had
discontinued use 10 or more years ago. Odd ratio and AUC not
confirmed a positive association between oral contraceptive and
breast cancer development in one of our study [111], while other
study shows a positive association [119].
6.14. 1.2 Hormone Replacement Therapy
The increase in breast cancer risk associated with hormone
replacement therapy depends on the duration of exposure and whether
estrogen is used alone or in combination with progestin's. A
reanalysis of data from 51 studies reported that current or recent use
of hormone replacement therapy increases the relative risk of breast
cancer by 2.3% for each year of use [159]. Long-term use for five
years or more among current or recent users appears to be associated
with a 30 – 50% increase in breast cancer risk [160].
Current evidence suggests that use of estrogen alone increases
breast cancer risk more modestly than combination hormone use
(estrogen plus progesterone). In these combined regimens, progestins
may enhance the proliferative effects of estrogen [161].
Several large scale population-based epidemiologic studies
have shown that adding a progestin to estrogen regimens increases
breast cancer risk after five years of use from 10% (estrogen alone) to
30% (combined estrogen and progestin) [161]. Data from Women’s
Health Initiative Randomized Controlled Trial showed a 27% increase
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in breast cancer risk in the estrogen plus progesterone treatment
[162].
6.14. 2. Endogenous Hormone
6.14. 2.1. Estrogen
The steroid hormone group of estrogens induces responses in
the reproductive tract, mammary tissue, and pituitary gland during the
reproductive process, as well as playing roles in non-reproductive
processes, such as bone formation and cardiovascular health [163].
The ovary is the main source of estrogen during most of the
reproductive period, except during pregnancy, when the placenta is
the main source. In premenopausal women, the serum levels of
estrogens, mainly in the form of estradiol (E2), is 100 pg/ml during
the follicular phase and approximately 600 pg/ml at the time of
ovulation, but levels of estrogen, mainly estriol (E3) elevates to nearly
20,000 pg/ml during pregnancy. The level of estrogen falls to less
than 20 pg/ml after menopuase, when estrone (E1) becomes the
dominant forms. The growth and differentiation of ductal cells in
breast tissue are stimulated by estrogens, which also plays an indirect
role in the development of the mammary glands [164].
Estrogen normally binds to SHBG (Sex- hormone binding
globulin) (approximately 37%). “Non-SHBG-bound hormone”
(approximately 2% free estrogen) and estrogen bound to albumin
(approximately 61%) are referred to as bioavailable [165] and affect
target cells, including both normal and malignant breast cells. The
serum concentration of bioavailable estradiol is thought to be more
strongly associated with the risk of breast cancer than the total level
of estradiol [165,166]. Estrogen bound to SHBG is also available to
responsive tissues, where it reduces cell proliferation, so that a
reduction in the binding capacity of SHBG results in more rapid
proliferation in steroid-sensitive tissue such as breast cells [165]. In
premenopausal women, the bibding capacity of SHBG is higher than
that in postmenopausal women and an association between the levels
of SHBG and ER has been detected in connection with
postmenopausal, but not premenopausal breast cancer [167]. From
conception until the 30th week of pregnancy, the level of SHBG is 6
to 10-fold higher in pregnant women than in those who are not
pregnant [168].
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A number of investigations on the difference in serum estrogen
levels between pregnant compared and non-pregnant women and its
association with the risk of breast cancer have been published. One
review [169] concluded that the mean estrogen level in
premenopausal women is 12% higher in those diagnosed with breast
cancer, while another similar review on postmenopausal women
arrive at a 15% higher value for those with breast cancer [170]. A
meta-analysis on 9 prospective studies revealed that high levels of
serum estrogen are associated with higher risk of postmenopausal
breast cancer [171]. It has also been reported that the elevated level of
estrogen during the first trimester of pregnancy is positively
associated with the risk of developing breast cancer before 40 years of
age, but that this association becomes negative at more advanced age
[172]. Moreover, a European study observed that the estrogen levels
in women diagnosed with breast cancer is higher than in control
subjects three year prior to diagnosis [170]. The association between
estrogen and breast cancer risk appears to be independent of family
history [172]. Women with breast cancer show increased mean serum
levels of ER in Iraqi community. [111,119].
6.14. 2.2 Progesterone
Progesterone is secreted by the ovary during most of the
reproductive period, but primarily by the corpus luteum and placenta
during pregnancy [173]. The main responsibilities of progesterone are
to prepare the uterine muscles for implementation of the fertilized
ovum and then support the pregnancy by inducing the proliferation
and differentiation of uterine muscles to protect early embryonic
development [174].
Whereas, Progesterone acts through its own receptor, and its
levels may be important in breast carcinogenesis. Breast epithelial cell
growth is related to progesterone levels [175]. The cell growth of the
breast is greatest during the luteal phase of the menstrual cycle when
levels of progesterone are highest, suggesting that progesterone may
enhance breast cell growth [176]. Progesterone is expressed in the
majority of breast carcinoma tissues and considered an important
mediator of hormonal additive therapy in human breast tumors [177].
A possible association between the level of progesterone and
risk of breast cancer remains unclear: certain reports have shown a
negative association with premenopausal women [178], while no
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association was found for postmenopausal women [179] or all cases
of breast cancer [179,180]. However, estrogen and progesterone
might interact to elevate the risk of breast cancer; the so-called
(estrogen plus progesterone hypothesis) [178]. In Iraqi women with
breast cancer, two studies demonstrated increased serum levels of PR
as compared to controls [111,119].
6.14. 2.3 Prolactin
Prolactin was first determined as a hormone that plays an
important role in the breast cancer initiation and development in
rodents, and later partly in humans. In the culture there is evidence of
a direct stimulatory role of prolactin on mammary epithelial cells and
the breast cancer cells. Prolactin may play active roles in tumor
development by stimulating angiogenesis and activating pathways
involved in cellular adhesion and motility [181]. Serum prolactin
concentrations in some breast cancer patients and women at risk of
developing familial breast cancer may be increased [182]. Prolactin is
generated by tumors and by a variety of normal tissues, placenta
being the richest source of the extra pituitary prolactin and
responsible for high levels in human amniotic fluid. The immune
system, uterus, brain, dermal fibroblasts [182], human breast tissues
and cells also produce prolactin. Prolactin levels decrease with each
additional pregnancy [182,183] and concentrations are higher in
nulliparous than porous women and among women using certain
types of oral contraceptive [183].
VII. ABO Blood Group Polymorphism and Breast Cancer
Although the relation between ABO blood group and cancer
was the subject of intensive research in the mid 1900’s, there has been
renewed interest after the recent publication of reports establishing
associations between ABO blood groups and different types of
malignancies [184,185]. Usually older studies reject the association,
but recent studies confirm the association between ABO blood groups
and specific subtypes of breast cancer like ductal or familial [186].
ABO blood group system as risk factor for breast cancer were
studied [187]. Group A is more predominant in women with breast
cancer and in these women the treatment response are not
satisfactory and with high recurrence rate [186,188]. In contrast,
women with blood group O are with resistance for the development of
breast cancer and if they developed the cancer, their survival will be
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more than the other women with different blood groups. The cause of
these findings is not definite, but it seems that genetic products of this
genetic position allele can have antigenic role [186,187].
ABO blood groups are erythrocyte-surface antigens coded for
by a gene locus mapped at 9q34.2 region, and represented by three
alleles (I*A, I*B and I*O). Alleles I*A and I*B are co-dominantly
inherited, but both of them are dominant over the allele I*O [189].
Antigens of blood group has an important biologic role in the
immunological system and effect on some tumors development like
breast cancer [190]. The ABO antigen expressed on the surface of
malignant cells appears to be different from the antigen expressed on
normal tissue [191]. The different expression of antigens on the
surface of cancer cells might alter motility, apoptosis and immune
escape [192]. Thus cancer initiation and metastasis may be influenced
by these mechanisms. The loss or presence of blood group antigens
can increase cellular motility or facilitate the interaction between
tumor cells and endothelial cells of distant organs [193].
The deficiency of B or A epitope has been reported in many
cancer type and this is associated with accumulation of their
precursor, which causes enhanced malignancy. Blood group
carbohydrate antigens on the surface of cancer cells can be regarded
as an end product of tumor progression that can be used as useful
prognostic and diagnostic markers [194].Many studies documented
the susceptibility to cancer development and blood groups [187].
With respect to breast cancers, some investigators suggested that
blood groups may possess a predictive value independent of other
known prognostic factors, and augmented further that a degree of the
susceptibility to breast cancer, from a gene perspective, might be a
result of a breast cancer-susceptibility locus linked to the ABO locus
[190]. In this regard, it has been observed that blood group A women
have a generalized tendency to worse outcomes and a more rapid
progression with this cancer, and they have poorer outcomes. In
contrast, blood group O has been shown to infer a slight degree of
resistance against breast cancer, and a significantly lower risk of
death [186]. Breast cancer was more predominant in women with
blood group A in a study performed in Erbil, Iraq [111].
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VIII. Viruses and Breast Cancer
A viral a etiology is one recently evocated theory behind the
physiopathology of breast cancer [195-197]. Viruses may induce
cancers through multiple mechanisms which related to the virus direct
bor indirect oncogens or induction of immunosprresion [198-200].
Among the putative viruses observed in BC tissue, the presences of
HCMV and EBV of the Herpesviridae family have been implicated as
a cause of breast cancer. There was significance of EBV expression in
breast tissue of young patients with breast cancer[201] and this
finding confirmed by polymerase chain reaction (PCR)-based studies,
positive correlation was shown [202], and the presence of EBV DNA
was associated with more severe forms of breast cancer [203]. Human
Cytomegalovirus had be shown to be involved in many cancers
including malignant glioma, and prostate, skin, and colorectal cancers
[204]. Increasing evidence in the last 10 years suggests that HCMV is
associated with several human malignancies, and that HCMV gene
products can modulate oncogenic properties of cells in vitro [205].
Since persistent of HCMV infection of breast epithelium could, in
theory, promote malignant transformation of infected breast
epithelium, that sought to determine the HCMV gene products in
normal and neoplastic breast [206]. The risk factors for development
of breast cancer is the high seroprevalence of CMV in Iraqi
community [207-210].
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Abstract
E- technology use in health education and healthcare delivery
expanded in recent years. The E-health is with positive effect on
professional health education and healthcare providing for
community. E-health mean the use of information and communication
technologies (ICT) for improvement of population health. WHO
established E-health unit that collaborate with country, regional and
global levels to strengthen and promote the use of ICT in health
systems design and care providing to community. Big data in
healthcare mean collection, analysis, consumer benefit, patient
physical and clinical data that it is difficult to dealt with using
traditional tools for data processing. Thus technology adoption is vital
to face the healthcare data challenges which include soundness,
volume, variety, and velocity in order to collect, store and analyse
information to produce outcomes that improve healthcare systems and
education. Now globally healthcare is influenced by the increase in
healthcare data volume, healthcare costs growing and the desire for
healthcare personalization.
Keywords: E-health, Big data, electronic system, security,
cryptography, coding.
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Background
Many definitions describe big data, which is characterized by
the v3 (Volume, variety and velocity) are called big data and
sometimes in some sources we see properties v5 that are being added
to v3 (veridicality+ value) [1] But few of these sources focused on big
data in health, medicine and e-health Big data in the medical and
health field refer to big data in the form of groups that are routinely or
traditionally automatically collected, captured or collected and stored
electronically and can be entered into the health field quality system
and electronic health system.[2]
Purpose
When collecting big data in the health field, it is classified and
analyzed, stored according to databases, it is divided according to
interrelated relationships using digital electronic analysis tools for the
purpose of improving the healthcare system and the performance of
the medical system [3] These operations need large logistical efforts
and computer power used in the field of application in the health field,
including generation the data is collected, then stored and processed.
Coding system is needed to code information in order to maintain
complete confidentiality of the information, or there may be future
monitoring of the data, or for example, the data is analyzed
retroactively.[4]
Methodology
This decade has witnessed a significant increase in the amount
of information that we believe is produced routinely, collected and
stored, and this is what we call big data. World now live in the age of
information technology and most of what practiced is related to
access to huge amounts of data and this buzzword that we describe
this huge amount of data is big data.[2]
In the field of healthcare, not far from it, the increased
technological development allowed the possibility of dealing with this
huge amount of data and with a deeper issue of profits and expenses is
its contribution to the prediction of epidemics, treatment and disease
diagnosis, increase the efficiency and accuracy of the medical decision
and avoid errors that can be made by providers.[2]
Health and medical care.
Information technology has become an integral part of the
concept of health management, as the use of massive information
technology works to promote development and development in the
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health field and improve health services. Which will have an impact in
reducing health care costs and provide high-quality services with
attention to consideration of the topic of medical rights and
professional ethics. The great challenges in healthcare delivery that
facing physician, patients, healthcare providers and community need
proper legislation of laws to control the confidentiality of data,
privacy, access to this private information, and activating the principle
of legal accountability.[5]

Better healthcare = Better technology

Better technology = Big data management
Fig.1. Better healthcare
So the need to process big data in the field of healthcare began
so that the results when analyzing these data will become positive and
life-saving results by digitizing everything that is combined and
analyzed by specific techniques, especially in the field of health care
such as health data for a specific population or individual that may
help prevent epidemics, treatment of some diseases, and lowering
costs.[2] Therefore, collecting huge amounts of data for medical use
for long time and with today's techniques that help in development
and improvement so that this data turns into critical visions related to
providing better healthcare. The purpose of analyzing big data is to
use the results to predict the problem and its solution before it is too
late, especially in crises of health disasters and epidemics. The use of
treatments faster, so the need to digitalize health institutions for the
purpose of helping to collect huge health data and develop the
infrastructure to provide health data.
Medical Big data:
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Collection of data sets that are large and complex in nature,
they consist both structured and unstructured data, that grow large so
fast that they are not manageable by traditional relational data base
systems or statistic tools.
Big data analyzing tools [2]
1- Hadoop and distributed file system: divided the data in smaller
parts and distributed in across various nods.
2- SQL: allows posts can be downloaded and in to hadoop.
3- Map reduces: process that transforms data loaded in to hadoop in to
format that can be used for analysis.
4- Hive: run time Hadoop support Structure Queries Language with
Hadoop platform.
5- Jaql: converts high-level queries in to low level queries.
6- Zoo keeper: coordinate parallel processing across big clusters.
7- HBase: is a column _oriented data base management system that
sites on top (HDFS) by using SQL approach.

Fig.2. Pig healthcare data
Technological development
Software solutions are developed to facilitate the smooth and
easy collection of data and also how to link and analyze this data and
make it relevant data by supporting digital solutions that simplify the
sharing of this data within health institutions in order to facilitate data
and retrieve it quickly and add software solutions to process health
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records taking into consideration data merging into databases with big
data.
Application areas[3]

Analysis

Coordination

Surveillance

Monitoring

Research

Fig.3. Big data application
The most prominent challenges in big data in the medical field: [6]
1- Lack of awareness of the importance of big data in the health field
2- Data quality and integrity
3-High cost
4-Data security
5- Digital informational privacy
6-Legal aspects
7-Administrative aspects.
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Abstract
Background: Acinetobacter baumannii is an opportunistic bacterium
associated with many nosocomial infections as Acinetobacter
calcoaceticus, Acinetobacter nosocomialis, and Acinetobacter pittii.
Aim: To determine the Biotyping of Acinebactor baumannii Iraqi
Isolates.
Materials and Methods: One hundred Acinetobacter species samples
were collected from wound and burns in hospitalized patients in Alyarmook Teaching Hospital in Baghdad province. Twenty isolates of
Acinetobacter baumannii were identified by conventional and
molecular methods, the highest rate of the bacterial isolates were 12%
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from wounds and 8% from burns. All isolates were detected
phenotypical, microscopical and biochemical tests and confirmed by
ViTEK2 device.
Results: Most of bacterial isolates showed resistant to the antibiotic
Cephalexin (CL) (100%), Piperacillin (PRL) (65%), Ceftazidime
(CAZ) (60%), Ticarcillin-Clavanic acid (TIM) (75%), AmpicillinSulbactum (SAM) (65%), Ceftriaxone (CRO) (60%), Imipenem (IMP)
(50%). In contrast, all isolates were found sensitive to Cefotaxime
(CTX) (100%). About 90% of Acinetobacter baumannii isolates were
positive to biofilm formation, 70% were own efflux Pump, 100% have
ability to adhere to the epithelial cells, 60% could extended spectrum
β- Lactamase. Molecular subtyping of ITS region or 16S rRNA gene
got through RNA 16 amplified the target gene and sequences of PCR
products; sequenced data was blasted in NCBI and analysis to
construction of rooted phylogenetic tree.
Conclusion: ITS region or 16S rRNA gene was more discriminative
than the other gene especially in closely related bacterial isolates,
identification and categorization using PCR and sequence technique
for 16S rRNA gene is dependable and provides epidemiological
importance of Acenetobacter baumannii.
Keywords: Acinetobacter baumannii, ITS region, 16S rRNA
Introduction
The Acinetobacter species are widespread in environment, they
have been found in soil, air, water, and specimens of animal and
human. Before 1970s the genus of Acinetobacter was considered safe
for humanity. Later, this attitude changed when the scientists were
noted that the bacteria of Acinetobacter have become epidemic, and
multi-drug resistant (MRD). In addition, the Acinetobacter species
were increasingly isolated from hospitalized patients [1].
Opportunistic infections by Acinetobacter baumannii in particular
have become collaborate with hospital-acquired infections. It has a
clinical notoriety in incidence associated with infected military
conflict troops reverting from conflict regions such as desert conflicts,
and Operation Iraqi freedom (OIF), the moniker “Iraqi bacter” that
was earned it in this period [2].
Acinetobacter baumannii have major factors that able to be
pathogenic bacteria include adhesion with epithelial cells, biofilms
formation, resistance of antimicrobial agents and acquire genetic
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characteristics another genera that have led to difficult control on its
[3]. A. baumannii is a causative agent to emergence of nosocomial
infections particularly in Intensive Care Unit (ICU). For example,
infections of primary and secondary meningitis, blood stream
infections (bacteremia), infections of urinary tract is associated with
antibiotic therapy or catheterization, infective keratitis, peritonitis,
endocarditis, infections of traumatic injuries, postsurgical wounds, and
infections of burns [4,5].
The main reason of A. baumannii is opportunistic bacterium
associated with nosocomial phenomena that have ability to multi-drug
resistant strains of this species, adhesion and invasion of host
epithelial cell. However, this genus is ability to persist in the
environmental hospital by spread in the middle of ill patients and it is
difficult to eradication [6]. A. baumannii bacterium is characterized by
their ability to change pathogenic features constantly [7,8]. Generally,
the approaches of traditional investigations those known as “culturing,
phenotyping and biochemical tests” to identify pathogenic bacteria are
unwieldy and time-intensive because of difficult to differentiate the
species. Sequencing rely on amplification of ITS region or 16S rRNA
gene that the best methods to differentiation and identification among
species especially in a taxonomic studies so the amplification of 16S
rRNA gene (target sequence) matching with loci 10-1,507 of the
numbering system for Escherichia coli is compared to database of
species in closely related to it. In addition, this region (16S rRNA
gene or ITS region) is featured to universality, conserved nature [9,
10].
Materials and methods
Bacterial isolation and cultivation
One hundred wounds and burns samples were collected from
hospitalized patients at Al-yarmook Teaching Hospital in Baghdad
province during period from15January-15 July 2016. All samples
were sub cultured on Congo- red agar, Simmon citrate, Urea agar
medium, and blood agar and incubated aerobically at 37°C for 24 h.
The isolates were identified by traditional biochemical tests including
, Gram stain, Oxidase, Catalase test, Indol test, Triple – Sugar iron,
Urease production test, Methyl – Red test, Voges-proskauer test,
Motility test, and by VITEK2 system (bio-Mérieux, France), and the
growth test at 44° C to confirm this species A. baumannii [11-13].
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Antimicrobial sensitivity assay
Antimicrobial susceptibility of isolates was estimated using
Kirby-Bauer’s single disk diffusion technique in Mueller Hinton Agar
[17, 19]. The test was performed using eight antibiotics includes
Cephalexin (CL 30 mg), Piperacillin (PRL 100 mg), Ceftazidime
(CAZ 30 mg), Ticarcillin-Clavanic acid (TIM 5 mg), AmpicillinSulbactum (SAM 20 mg), Ceftriaxone (CRO 30 mg), Imipenem
(IMP10 Mg), and Cefotaxime (CTX 30%). Suspension of bacterial
isolates as a turbidity compared to a 0.5 McFarland standard was
inoculated on the media plates, there after Minimum inhibitory
concentrations (MIC) were estimated by the E-test strips, and to
investigate of metallo-beta lactamase MBL enzymes using the
Imipenem (IPM) –EDTA [14].
Virulence factors of A. baumannii
Biofilm formation was detected using tissue culture plate
method (TCP) as described previously [13]. Bacterial isolates efflux
activity was evaluated using Efflux Pump substrates such as Ethidium
bromide (EB). The test was performed using EB agar cartwheel
method as described before [15], adhesion with epithelial cells [16].
The Extended Spectrum β- Lactamase (ESβLs) activity of the isolates
was determined using double-disk synergy test [17].
DNA extraction
Extraction of genomic DNA from twenty bacterial isolates
using genomic DNA kit Geneaid (Bioneer Company, Korea) and the
test was performed according to manufacturer’s instructions.
Concentrations and purity of genomic extract determined using
Nanodrope Instrument.
16S rRNA amplification and sequencing
Amplification of gene 16S rRNA was performed using primer
set: Forward primer F27: AGA GTTTGATCMTGGCTCAG, and
reverse primer R 1492: CGGTTACCTTGTTACGACTT, in
conventional PCR (Apindroofe, Germany) using the run program
(1cycle 95C for 10min, 40 Cycles: 95C 20s, 59C 30s, 72C 40s,I cycle
72 for 10 min). Amplified fragments PCR products were cleanup by
(microClean,), and submitted to the sequence using genetic analyzer
3100 (Applied Biosystems, USA) in forensic DNA research and
training center. Data were analyzed using Sequencing Analysis 5.2.
Evolutionary analyses were conducted in MEGA X [18]. Its inferred
using the UPGMA method [19], and the evolutionary distances were
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computed using the Maximum Composite Likelihood method (MCL)
[20].
Results and discussion
The recent study included isolation, and identification of 20
isolates of Acinetobacter baumannii out of 100 samples collected
from wound and burns from hospitalized patients. The phenotypic
characterization, microscopical, and biochemical tests, confirmed by
ViTEK2 device have shown Table1. A. baumannii the ability to grow
at 440C was used in addition to molecular detection and sequencing of
16sRNA was used to confirm that isolates belong to A. baumannii.
Three isolates were submitted to NCBI GenBank, and published under
GenBank
accession
numbers
KY000691.1,
KY000691.2,
KY000691.3. The phylogenetic analysis involved 20 nucleotide
sequences with a total of 682 positions in the final dataset. The
optimal tree with the sum of branch length = branch length
=22.17501921 (Figure1). ITS region or 16S rRNA gene was more
discriminative than other gene especially in closely related bacterial
isolates, identification and categorization using PCR and sequence
technique for 16S rRNA gene is dependable and provides
epidemiological importance of A. baumannii [21]. The tree was drawn
to scale includes two clusters, as the Iraqi isolates fall within the
second cluster including 4 sub cluster ,the second cluster including
other Iraqi isolates with the isolates from USA, China, India, Australia
and Egypt.
The investigation of virulence factors for A. baumannii isolates
results showed that 18(90%) of the isolates have the ability to produce
biofilm, Table 2. The possession of bacteria biofilm increases the
difficulty of penetrating the antibiotic for this membrane, and
developing resistance to many antibiotics, resistance palatability,
opsonisation, phagocytosis, and different environmental factors [22,
23]. Previous study [24] reported that Biofilm formation and
hemolytic activity, may occur significantly, and more frequently in
virulent isolates as compared with none virulent.
The present study was higher than that reported by others [25],
with a percentage of (80%) of the biofilm production, and did not
agree with the findings of others [26] that indicated the percentage of
isolates producing biofilm was (17.6%). Perhaps the reason for the
biofilm formation varies between studies may be due to several
environmental factors that affect the formation of the bacterial biofilm
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and give variable results including temperature, humidity, oxygen and
others factors [27]. Fourteen (70%) of the isolates had possessed
highly efficient efflux pumps which was consistent finding of others
[28]. All isolates [20 (100%)] have the ability to adhere to surfaces of
epithelial cells of humans. Bacterial cell surface play a crucial role for
her pathogenicity in fumble to the environment and host interaction
[29, 30]. In addition the process of adhesion is associated with the
presence of pilli in the bacterial cells may lead to pelvic infections
[31]. This explains the ability of A. baumannii to adhere to the
surfaces of epithelial cells as an initial and fundamental stage of
colonization and infection. Although the overall pathogenicity of these
bacteria is low, colonization may cause severe consequences for
people with pneumonia when the balance between the host and the
bacterium is disturbed, leading to outbreaks of nosocomial infections
in the hospital [32]. The results of extended spectrum β- lactamase
indicated that 12(60%) of isolates producing extended spectrum βlactamase enzymes and metallo β- lactamase. The investigation of the
sensitivity of the isolates for ten antibiotics is shown in Table 3. All
the isolates 20 (100%) were resistant to cephalexin (100%), followed
by Tetracycline (75%), the other antibiotics resistance ratios ranged
between 50% -65%. In contrast, all the isolates were found sensitive
(100%) to Cefotaxime. Fully resistance to Cephalexin was consistent
with the findings of other studies [11,25]. The A. baumannii
resistance to tetracycline was found variable according to different
studies finding. Our finding is comparable with those of Iran [19] as
they reported that 89% of their bacterial isolates were resistant to
tetracycline. However, other study [22] reported resistance rate of
49% to tetracycline. Chiang et al [22] found that MDR of A.
baumannii strains with biofilm-formation ability may be more sever in
nosocomial infection because of significantly higher desiccation and
ethanol resistances than their planktonic type. The results showed that
the resistance of A. baumannii isolates to Imipenem was 50%, and this
result was consistent with others [13]. Additionally, the present study
shows resistance rate of 50% to Meropenem which was agreed to that
reported before [33] as their isolates were resistant to Imipenem
(49%). However, other studies indicated higher sensitivity rate of A.
baumannii to Meropenem (100%) [34, 35] and Imipenem [36].
The ability of A. baumannii to induce resistance to antibiotic
has evolved over time. The A. baumannii became resistant to
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antibiotics through multiple mechanisms of which the production of
beta lactamase enzymes such as Carbapenemases, reduce the
permeability of the cell membrane of the antibiotics change the
proteins of this membrane, reduce the affinity to the enzyme
Penicillin-Binding Proteins, and the possession of flow pumps that act
to extrude Extracellularly.
Most of A. baumannii isolates (75%) were multiple antibiotics
resistant for eight antibiotics tested in this study. To prevent further
spread of MDR A. baumannii strains require antimicrobial
stewardship programs that enforce infection control measures in order
to achieve a successful therapy against these resistance strains in Iraq.
In conclusion, ITS region or 16S rRNA gene was more discriminative
than the other gene especially in closely related bacterial isolates,
identification and categorization using PCR and sequence technique
for 16S rRNA gene is dependable and provides epidemiological
importance of Acenetobacter baumannii.
Table.1. Microscopical and biochemical characterization of
A .baumannii Isolates
No
1

Tests
Gram Stain

Results
-

2
3
4
5
6
7
8
9
10
11
12

Hemolysis Production
Growth in 44C°
Lactose fermentation
Oxidase
Catalase
Urease
Indol
Methyl red
Voges_ proskaure
Simmon citrate
TSI

+
+
+
+
Alkaline/ not change

13
14
15

Motility
H2S Production
Ability to grow in 44⁰C

+
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Fig.1. Evolutionary relationships of A. baumannii 16sRNA partial
gene compared with the related NCBI strains.
Table. 2. The virulence factors of A. baumannii
Biofilm
formation

Efflex
Pump

Extended
Spectrum βLactamase

14(70%)

Adhesion
with
Epithelial
Cells
20(100%)

Positive

18(90%)

Negative

2(10%)

6(30%)

0(0%)

8(40%)
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Table. 3. The antibiotic susceptibility test results
Antibiotics

Percentage of susceptibility

CL

Sensitive
0(0%)

Intermediate
0(0%)

PRL

2(10%)

5(25%)

Resistant
20(100%
)
13(65%)

CAZ

2(10%)

6(30%)

12(60%)

TIM

3(15%)

2(10%)

15(75%)

SAM

5(25%)

2(10%)

13(65%)

CRO

6(30%)

2(10%)

12(60%)

IMP

7(35%)

3(15%)

10(50%)

CTX

20(100%)

0(0%)

0(0%)

Antibiotics: CL= Cephalexin, PRL= Piperacillin, TIM =
Ticarcillin - Clavanic acid, SAM = Ampicillin-Sulbactum, CTX =
Cefotaxime , CAZ = Ceftazidime, CRO = Ceftriaxone, IMP =
Imipenem.
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Abstract
Background: More than half of the world's population is influenced
by Helicobacter pylori infection. The infection is commonly obtained
during childhood but may stay asymptomatic, with long-term clinical
consequences such as gastritis, peptic ulcer, and stomach cancer.
Aim: To determine the prevalence rate of Helicobacter pylori
infection and related variables such as gender, and seasonal variation
in Erbil and Rania cities.
Materials and methods: In a retrospective study the information was
gathered by reviewing laboratory records of 1626 patients. Of the total
1126 records from Razgary hospital in Erbil and 500 records from
Rania hospital. Antibodies to H. pylori were identified by rapid
immunological examination.
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Results: The overall seroprevalence rate of Helicobacter pylori
infection was 42.19% (686/1626) in all samples tested from both
cities. In addition, the H. pylori seroprevalence was 37.92% in Erbil
and 51.8% in Rania and the difference was highly significant (X 2 =
27.198; P=0.00001). The seroprevalence was higher in male in Erbil
[Male (44.15%) and female (32.85%)], while in Rania the prevalence
was higher in female (69% for female and 37.5% for male). The
highest rate of prevalence of H. pylori antibodies was in April
(43.75%) and November (43.22%), while the lowest rate was found in
September (0%) in Erbil city. In Rania city the highest rate of
prevalence of H. pylori antibodies was in June (69.2%) and May
(67.7%) while the lowest rate was found in February (34.1%).
Conclusion: The present study results warranted conduction of large
scale study in order to confirm the local variation in H. pylori
prevalence within Iraqi community.
Keywords: H. Pylori, seroprevalence, Kurdistan region, Iraq
Introduction
Helicobacter pylori (H. pylori) is one of the most common
chronic bacterial infections worldwide, which infects at least 50% of
world’s human population. There is evidence that acquisition of H.
pylori occurs mainly in early childhood. The infection is more
prevalent in developing countries, and it is associated with poverty
and social deprivation and main risk factors include overcrowded
households, poor sanitation, and poor water supply [1].
The
genus
Helicobacter
belongs
to
the
family
Helicobacteraceae, order Campylobacterales, subdivision of the
Proteobacteria. This family also includes the genera Wolinella,
Flexispira, Sulfurimonas, Thiomicrospira, and Thiovulum. To date,
the genus Helicobacter comprises of 32 validly reported species.
Helicobacter pylori are the type species. Members of this family are
able to colonize various ecological niches in the gastrointestinal tract
in both humans and a broad range of animal hosts [2].
Helicobacter pylori was implicated as underlying etiology for
the development of gastritis, peptic ulcer and stomach carcinoma [3-5]
in Iraqi community. Recent studies performed in Iraq indicated
abnormalities in many biomarkers [3-6] and this may suggest that
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these biomarkers abnormalities may play a role in the pathogenesis
and initiation of stomach cancer.
The relative risk of gastric carcinoma is 2.3–8.7 times greater in
infected adults as compared to uninfected subjects. H. pylori is
classified by the World Health Organization as a Group I carcinogen
[7]. In Iraq, a new 3 variants were isolated and sequenced from
gastritis, peptic ulcer and stomach carcinoma biopsies and thus the
study indicated that genetic variation in H. pylori was correlated to
gastritis severity and was more in gastric cancer cases as compared to
gastritis and peptic ulcer. [5].
Helicobacter pylori cause's gastroduodenal infections in human
and infection with H. pylori is highly prevalent globally and nearly
half the population of the world is affected [8]. H. pylori is Gramnegative, helical-shaped, microaerophilic, oxidase, catalase, and
urease-positive bacterium which usually colonize the human stomach
[9]. The Production of ammonia by this bacteria and release of
biochemicals such as proteases, vacuolating cytotoxin A and
phospholipases contribute significantly to its inflammatory and
carcinogenic potential [9].
Infections with H. pylori are believed to happen soon in life and
the infection involves several medical circumstances including
gastritis, gastric cancer, gastric adenocarcinoma, lymphoma and peptic
ulcer [10]. Patients with H. pylori infection are generally
asymptomatic and no particular clinical signs and symptoms were
outlined. Common signs and symptoms, however, include nausea,
vomiting, abdominal pain, heartburn, diarrhoea, evening starvation
and bad breath [11].
The epidemiological evidence has shown that H.pylori infection
rates ranging from 20- 50% in the adult populations of the developed
world but the occurrence is much more in the developing countries
with prevalence as high as 90% in some countries [9-11]. The
socioeconomic status of the family during childhood appears to be the
major marker of infection. Higher prevalence exists in regions of low
socioeconomic and poor sanitary conditions, and in rural as contrasted
to urban areas. Overcrowding is a risk factor for acquisition of
H.pylori infection in children. Contaminated water and food also act
as sources of infection [12].
There are several techniques for diagnosing H. pylori infection
that are invasive or noninvasive. The invasive method includes
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endoscopy and biopsy [histological examination, Rapid Urease Test],
and Polymerase Chain Reaction. Non-invasive methods include the
Urea Breath Test, stool antigen testing, and serological tests [13]. One
of the serological techniques is an immunochromatographic technique
which is commonly used for the diagnosis of H. pylori because of its
low cost and easy availability at any laboratory [14]. Thus this study
was conducted to determine the seroprevalence of H. pylori among
patients with gastroduodenal disorders and its association with some
of the epidemiological variables in Erbil and Rania cities in Kurdistan
region, Iraq.
Methodology
A retrospective study and the information was gathered from
laboratory records from Razgary hospital in Erbil city and Rania
hospital in Sulaymanyia Governorate), including anti Helicobacter
pylori antibodies. The study covered the period from 1st January,
2019 to 1st December, 2019. The data presented as frequency and
percentages and X2 was used to determine the significance of
differences. The study included 1626 laboratory records, of them 1126
records from Erbil and 500 records from Rania. The research protocol
was approved by Akri College of Education Ethical Committee,
Duhok University and Duhok Health Authority.
Result and discussion
The overall seroprevalence rate of Helicobacter pylori infection
was 42.19% (686/1626) in all samples tested from Erbil and Rania
cities. In addition, the seroprevalence rate of H. pylori antibodies was
37.92% (427/1126) in Erbil and 51.8% in Rania and the difference
was highly significant (X2 = 27.198; P=0.00001), Tables 1 and 2.
In Erbil, the seroprevalence was higher in male (44.15%) than in
female (32.85%)], Table 1. While in Rania the seroprevalence was
higher in female (69%) than in male (37.5%), Table 2. There was a
significant difference (X2 = 10.03; P< 0.01) in H. pylori
seroprevalence between two cities according to gender. ALMashhadani, et al., [15] in a study conducted in Iraq reported H.
pylori seroprevalence of 39.4%, which is lower to that of the present
study.
The present study results indicated that H.pylori antibodies
highest seroprevalence was in April (43.75%), November (43.22%),
and December (41.17%), while the lowest rate was found in
September (0%), March and January (32.78%) in tested samples from
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Erbil, Table 3. However, the monthly seroprevalence differences were
not significant (X2 = 6.7; P>0.05).
In Rania the seroprevalence of H. pylori was 51.8% (259/500)
and it was higher in female (69%; 156/226) than in male (37.5%;
103/274), Tables 2. The seroprevalence H. pylori was higher in June
(69.2%), May (67.7%) and March (62.2%), while the lowest rate was
found in February (34.1%) and January (34.78%), Table 4. The
frequency distribution of positive seroprevalence was with significant
differences when analysed according to months strata (X2 =25.98; P=
0.007).
Serological tests are more universally used, and it is the most
practical method available to confirm diagnosis. Helicobacter pylori
antibodies rapid test is used to monitor human sera in different
hospital and laboratory settings. This test is the easiest methods to
apply and the most globally used for recognizing antibodies of
infection with H. pylori [16]. The prevalence of H. pylori among
patients in Rania city (51.8%) significantly higher (X2 = 27.198;
P=0.00001) than in Erbil (37.92%) city. However, this finding needs
to be confirmed in a large scale community-based and hospital-based
comparative study.
Previous study in Iraq [15] indicated that the seroprevalence of
H. pylori was 39.4% for all tested samples, and the rate of infection
among female was 40.7% and in male was 38.2%, a finding that was
consistent with that of Rania in this study. As well as, the result of our
study in Rania city (male 37.5% and female 69% ) were agreed with
the finding of Mohamed et al.[17], which performed in Sulaymanyia.
They reported an H. pylori infection rate of 42.3% in male and 57.7%
in female. [17]. Mohialdeen et al., [18] indicated that history of H.
pylori infection was observed in 63.2% of the patients with gastric
cancer. Moreover, prevalence of gastric cancer was more among
females (61.5%).
The present study result was inconsistent with that reported by
Salih [19] in Saudi Arabia who found the prevalence of H.pylori
infection was 75%. The prevalence of H.pylori among humans in
Erbil city showed a less rate compared with that reported from other
studies in some developing countries [19-22]. Bani-Hani and
Hammouri [20] in Jordan reported that the prevalence of H.pylori
infection was 82 %. Perez-Perez et al. [21] mentioned that the
prevalence of H.pylori infection among patients underwent upper
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gastrointestinal endoscopy in Yemen, Sana‘a major hospital, was very
high (78%). Also Sasidharan et al. [22] in Malaysia reported high
prevalence of H. pylori.
Although the seroprevalence of H.pylori was lower than that
reported for some geographical areas, however, it was higher than that
reported for Australia 21.5% [23] and Oman (25%) [24]. In addition, a
recent study conducted by Shu et al. [25] showed that the prevalence
of H.pylori infection was 3.1 % and 18.6 % in Japan and China
respectively. The variability in the occurrence rate of H.pylori
infection could be due to poor social and economic development,
differences in socioeconomic condition, poor hygiene practices during
childhood; absence of a sewage disposal facility during childhood;
standard of hygiene and source of drinking water, also low education
level; crowded families; and improper food handling [15]. Higher
incidence exists in regions of low socioeconomic and poor sanitary
conditions, and in rural as contrasted to urban areas. The
socioeconomic status of the family during childhood appears to be the
major marker of infection [26,27]. The monthly variation in H. pylori
seroprevalence during the study period may be due to climate
influence on the bacteria growth.
In conclusion, the present study indicated significant differences in
seroprevalence of H. pylori between Erbil and Rania. The study
results warranted conduction of a large scale study in order to confirm
the local and seasonal variation in H. pylori prevalence within Iraqi
community.
Table.1. Prevalence of H. Pylori antibodies according to gender in
Erbil city.

Gender

Number of
samples tested

Positive

Negative

Male

505

Number
223

Female

621

204

32.85

417

67.14

Total

1126

427

37.92

699

62.07

87

Percent
44.15

Number
282

Percent
55.84
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Table.2. Prevalence of H. Pylori antibodies according to gender
Rania city.
Number of
samples
tested

Number

Percent

Number

Percent

Male

274

103

37.5

171

62.4

Female

226

156

69

70

30.9

Total

500

259

51.8

241

48.2

Gender

Positive

Negative

Table. 3. Seroprevalence of H. Pylori antibodies according to
month of the year in Erbil city.

Month

Number of
samples
examined

Positive

Negative

Number

Percent

Number

Percent

January

183

60

32.78

123

67.21

February

123

45

36.58

78

63.41

March

0

0

0

0

0

April

96

42

43.75

54

56.25

May

135

47

34.81

88

65.18

June

50

18

36

32

64

July

168

62

36.90

106

63.09

4

No

No

4

100

October

127

51

40.15

76

59.84

November

155

67

43.22

88

56.77

December

85

35

41.17

50

58.82

September

88
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Table.4. Seroprevalence of H. Pylori antibodies according to
month of the year in Rania city.

Month

No. of
samples
examined

Positive

Negative

January

46

No.
16

%
34.78

No.
30

%
65.2

February

41

14

34.1

27

65.8

March

61

38

62.2

23

37.7

April

56

33

58.9

23

41

May

31

21

67.7

10

32.2

June
July
August
September

39
42
30
28

27
25
15
12

69.2
59.5
50
42.8

12
17
15
16

30.7
40.4
50
57.1

October

37

16

43.2

21

56.7

November

43

20

46.5

23

53.4

December

46

22

47.8

24

52.1
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Abstract
Background: Polycystic ovary syndrome (PCOS) is one of the most
common endocrine disorders that affect women of childbearing age.
Several genes, in addition to environmental factors, are involved in
PCOS events.
Aim: To clarify the association between INSR and PLIN genes and
PCOS development.
Materials and methods: SNPs in INSR and PLIN was determined
using RFLP- PCR and ARMS.
Results: There was a significant increase in BMI, Triglyceride, VLDL
and Sugar (29.22, 154.66, 30.01, 109.83, respectively) in the PCOS
group as compared to the control group (25.19, 121.13, 25.2, 93..4).
The frequency of the C allele for INSR in the PCOS group was 0.46,
while it was 0.3 in control group.. TT genotype was associated with
increased BMI, Triglyceride, HDL, VLDL and Sugar. The frequency
of GG in the PCOS group was 0.3 compared to 0.17 in the control
group. The increase in BMI, Triglyceride, VLDL and Sugar in PCOS
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group was associated with the CC genotype of the PLIN gene.
However, the menarche age was not significantly different between
PCOS and control groups. This study indicated association of SNPs in
INSR and PLIN with insulin resistance and lipid metabolism disorders
in women with PCOS
Conclusion: An association of C/T polymorphism at Exon 17 of
INSR with PCOS in women was observed. This indicates that the
genotype CT may be a risk factor for developing PCOS. As for the
PLIN gene, it was found that the group of healthy women who have
the genotype CG (heterozygous asymmetric) is the genotype that is
not responsible for the occurrence of the disease when compared with
the group of women who have the genotype CC (homozygous
symmetry).
Keywords: Polycystic ovary syndrome, RFLP-PCR, ARMS-PCR,
PCOS, INSR, PLIN.
Introduction
Polycystic ovary syndrome is one of the most common
endocrine disorders that affect women of childbearing age. It also
exhibits male characteristics such as acne, hirsutism, as well as insulin
resistance, obesity, type 2 diabetes and high cholesterol levels. [1].
There is growing evidence to support the syndrome as hereditary
pathological condition [2,3].
Women with PCOS have metabolic disorders and the risk of
central obesity, hypertension, hyperglycemia, hyperinsulinemia, low
high-density lipoprotein and high serum triglycerides. Type 2 diabetes
mellitus (T2DM) and cardiovascular disease (CVD) are also evidence
that suggest insulin resistance is a basic physiological disease
associated with polycystic ovary syndrome.[4]. Type 2 diabetes was
detected by insulin resistance in tissues. Insulin-dependent thus
decreasing insulin secretion from beta cells in the pancreas [5,6]. The
insulin receptor is a Heterotetrameric glycoprotein, a member of the
Tyrosine kinase family consisting of two units α and beta linked by a
disulfide bond encoded by the INSR gene, which is located on the
short arm of chromosome 19 at region 13.2 (19q13).[2]. This gene is
composed of 22 exons and more than 120 kilo base pairs [7]. The
encoding area between exon (17-21) encodes for the receptor protein
tyrosine kinase and is essential for the transduce of the insulin signal,
automatic phosphoration of tyrosine residue [8,9].
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Several types of polymorphisms have been identified within
the encoded and non-coding region of the INSR gene for patients with
PCOS syndrome. Most of these mutations are silent and the highest
frequency of these single nucleotide polymorphism (SNPs) is located
on the Exon17 of the INSR gene [10], where these mutations affect the
phosphorylation of Tyrosine as well as signal transduction to insulin
[11]. It has been suggested that the defect is in the beta chain. Among
the exon SNPs 17 on the INSR gene, C / T at the His1058 site in the
tyrosine kinase protein, which has an ATP binding site for insulin
receptors, has been linked to the development of PCOS probably
through the effects on spontaneous phosphorylation and INSR
function in some women with the syndrome. [7,10,11].
Genes involved in type 2 diabetes are insulin resistance
(PLS), a gene (rs4578621) that encodes Perilipin, one of the
phosphorylated proteins that cover intracellular lipid droplets [12].
High Perilipin leads to lipolysis and increased fatty acids and Perilipin
is necessary for controlling the level and transport of triglycerides in
the blood, triglycerols [13]. This gene is located in humans on the long
arm of chromosome 15 at site 26.1 (15q26.1) (NCBI). This site is
already close to the site of obesity, diabetes and triglycerides. This
protein is the target of protein kinase enzymes (PKA), no
phosphorylated PLIN which can act as an obstacle to the hormone
sensitive lipase (HSL) that is involved in the decomposition of
triglycerides (TAGs) into intracellular lipid droplets [14,15]. In
addition, phosphorylation of PLIN may stimulate the function of HSL
[16]. This function may also play a role in causing obesity and fat
metabolism within the body.
Several studies have shown that the level of expression of
PLIN is associated with obesity. In 2003, a study conducted by San
Millan et al [17] revealed that obese individuals have a lower level of
PLIN compared to normal individuals and slimming. In another
study, the level of PLIN was high and the concentration of mRNA in
obese individuals [18], while the study conducted by Seeley and
Woods [19] in 2016 showed that the PLIN gene is linked to obesity
and related diseases. Thus this study was conducted to clarify the
association between INSR and PLIN genes polymorphism and
development of PCOS.
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Materials and methods
Study population and sample collection
Women with PCOS were recruited from those attending
Gynecology and Obstetrics Clinic in Samara General Hospital for the
period from 1st July to 1st December 2018. Blood samples were
collected from 70 women with polycystic ovary syndrome and 30
apparently healthy women as matched control for laboratory
investigation. Their age range was 16 to 46 years.
The demographic and clinical data gathered using a
predesigned questionnaire. Each blood sample was divided in to two
parts, the 1st one ml was placed in EDTA test tubes and to be used
later for DNA extraction. The 2nd part of the sample used for
separation of serum and determination of lipid profile and blood
sugar. Lipid profile and blood sugar were determined using Biolabo
kits, France. The study protocol was approved by the Ethical
Committee of College of Science, Tikrit University. Verbal informed
consent was taken from each women before their enrolment in the
study.
Molecular tests
The molecular test was performed in Molecular Biology
Laboratory, College of Science, Tikrit University. DNA extracted
from white blood cells preserved in EDTA tubes using the previously
reported extraction method [20]. Polymorphisms are detected using
RFLP- PCR and ARMS. The Exon 17 polymorphism of the INSR
gene was detected using PCR techniques and using aprimex kit from
Bioneer Korea. The primers used in the test are shown in Table 1.
Table.1. Sequence of primers used to detect(INSR, PLIN)
polymorphisms
Gene
INSR
PLIN

Sequence
F-5´CCAAGGATGCTGTGTAG ATAAG-3´
R-5´ TCAGGAAAGCCAG CCCATGTC.-3´
R-wild- 5´TGGACATCTCACTGTATT
GCTC-3´
R-Mutant-5´
TGGACATCTCACTGTATTGCTG-3´
F-common-5´
AAATGCAGGTAGCCATAAGA-3´
96
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Following the program described previously [21], the 317bp
PCR product was cut by (10 unit) Pmll (Biolab, England) for 4 hours
and at 37 C0. The digested DNA electrophoresis performed over the
2% agarose gel and then detected using UV-trans-illuminator. The
single band 317 bp mean TT homozygous genotype. The three bands
(317, 274, 43) bp mean the Heterozygous CT genotype. The two
bands (274, 43) bp mean the Homozygous CC Genotype, Fig. 1.

Fig.1.Restriction fragment length polymorphism analysis of the
C/T polymorphism of exon 17 in the INSR gene. Agarose gel (2%)
electrophoresis after PmlI digestion of the PCR
M: 50 bp DNA ladder; Samples 1,2, 3,5,6,8,9,10: CT genotype
(317-bp, 274-bp and 43-bp); Samples 4 and 7:TT genotype (317bp)
(rs4578621) SNPs was detected by applying ARMS-PCR
technique using the primers listed in Table (1) and Primexkit and
following the program instructions [22]. Two reactions were used for
each sample, each reaction in a separate test tube. In the first tube, the
Fcommon primer was used with RWild, while in the second tube, FCommon
and RMutant were used. Electrophoresis then performed on the agarose
gel and imaged in the E-graph device. If the band appears in the first
tube only the genotype is CC, if a band appears in the two tubes
means that the genotype is CG, but if a band appears in the second
tube only, the genotype is a homozygous GG, Fig 2.
97

AAJMS [Formerly IJMS] August, 2020;3(3):93-110;ISSNe 2522-7386

Fig. 2. Electrophoresis on 2% concentration of agarose gel using
ARMS-PCR for PLIN gene with 100bp volumetric index for
infected group
M: 100 bp DNA ladder; Samples 1,2, 3,4: CC genotype; Sample 5
:CG genotype; Sample 6: GG
Statistical analysis
The p and t value were calculated using SPSS version ( 21.0.).
Alleles frequency of SNPs was calculated as described previously
[23].
Results
Amenorrhoea was the common symptom (77.14%) present in
women with PCOS, followed by hirsutism (72.8%), Table 2.
Additionally, there was a significant differences in BMI value and
mean serum concentration of Triglyceride, LDL, HDL, VLDL and
Sugar in patients as compared to control group. However, there was
no significant difference in the age of menarche and mean serum
cholesterol between the two groups, Table 3 and Fig 1.
Detected polymorphisms in the two studied genes are shown in
Table.4 and 5. For INSR gene, there was a significant differences (X2
=8.43; P =0.015) in CC, CT, and TT genes between women with
PCOS and control group. Additionally, the frequency rate of allele C
was 0.46 in women with PCOS and 0.3 in control group and the
difference was statistically significant (X2= 5.433; P=0.02). In
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addition, the T allele frequency in patients was 0.54 and 0.70 in
control group. This finding indicated that CT genotype was a risk
factor for developing ovarian cyst syndrome and may suggest that T
allele was protective factor for PCOS development, while C allele was
a risk factor for the development of PCOS, Table 4.
Table 2. Phenotypic characteristics of women with PCOS
Phenotype
Hirsutism
Acne
Baldness
Infertility
Amenorrhea

Percent
72.8
55.7
32.8
28.5
77.14

Table 3. Comparison of variables in women with PCOS and
control group.
Parameters
Menarche age
BMI
Cholesterol
Triglyceride
LDL
HDL
VLDL
Sugar

Mean ± SD
PCOS
14.39±0.01
29.22±0.45
179.67±22.32
154.66±85.32
109.55±22.7
37.19±0.65
30.93±3.23
109.83±20.75

Control
14.33±0.02
25.19±1.04
190±52.07
121.13±99.09
125.98±52.6
42.03±1.53
24.23±7.53
93.4±48.1

99

p-value
0.37
0.00067
0.193
0.024
0.03
0.0007
0.007
0.025
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Fig. 3. Variables comparison between PCOS and control groups.
Table.4. Distribution of C/T Alleles of exon 17 of INSR in women
with PCOS and control group.
Group
Genotype

CC
CT
TT
Total
X2
Genotype
C allele
T allele
X2

Control
N
2
14
14
30

%
6.6
46.7
40.7
100%

Patient
Freq.
(0.06)
(0.47)
(0.47)

N
8
49
13
70

%
11.4
70.0
18.6
100%

Chi-Square = 8.430 ; P= 0.015
N (%)
N (%)
0.30
0.46
0.70
0.54
Chi-Square = 5.433 ; P= 0.02
100

Freq.
(0.11)
(0.70)
(0.19)
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For PLIN gene, there was a non significant differences (X2
=2.8; P>0.05) in CC, CG, and GG genes between women with PCOS
and control group. Additionally, the frequency rate of allele C was
0.50 in women with PCOS and 0.58 in control group and the
difference was statistically not significant (X2 =1.288; P>0.05). In
addition, the G allele frequency in patients was 0.50 and 0.42 in
control group. This finding suggest that GG genotype may be a risk
factor for the development of ovarian cyst syndrome and may suggest
that C allele may play as a protective factor for PCOS development,
while G allele may be a risk factor for the development of PCOS.
However, this finding need to be confirmed in a large scale study.
The analysis of C/G alleles of PLIN and C/T Alleles of exon
17 of INSR on the basis of age of menarche, BMI, sugar, and lipid
profile strata not reveal any significant differences with the exception
of BMI with INSR genotype, Table 6 and 7.
Table.5. Distribution of C/G Alleles of PLIN in women with PCOS
and control group.
Genotype

Groups
Control

CC
CG
GG
Total
X2
Genotype
C allele
G allele
X2

N
10
15
5
30

%
33.3
50.0
16.7
100%

Patient
Freq.
(0.33)
(0.50)
(0.17)

N
25
24
21
70

%
35.7
34.3
30.0
100%

Chi-Square = 2.800; P=0.247
N (%)
N (%)
0.58
0.5
0.42
0.5
Chi-Square = 1.288; P=0.256
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Freq.
(0.36)
(0.34)
(0.30)
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Table.6. Correlation of INSR Genotypes with some biochemical
parameters, BMI and Age of menarche.
Genotype parameters Number
Mean ± SD
P value
Age of
CC
8
0.917
14.37±.51
Menarche
CT
49
14.40±.81
14.30±.75
TT
13
14.38±.76
Total
70
BMI
CC
8
0.004
24.29±4.75
CT
49
28.86±6.33
33.58±5.77
TT
13
29.21±6.51
Total
70
Cholesterol CC
8
0.607
171.62±24.30
CT
49
182.40±37.23
174.30±33.04
TT
13
179.67±35.10
Total
70
Triglyceride CC
8
0.163
139.25±85.75
CT
49
146.48±69.70
194.92±125.02
TT
13
154.65±84.99
Total
70
HDL
CC
8
0.539
34.87±4.29
CT
49
37.42±6.48
37.69±6.34
TT
13
37.18±6.22
Total
70
VLDL
CC
8
0.618
27.85±17.15
CT
49
29.30±13.94
33.98±24.29
TT
13
30.00±16.48
Total
70
LDL
CC
8
0.469
112.27±19.01
CT
49
112.16±37.45
98.01±43.89
TT
13
109.54±37.12
Total
70
Sugar
CC
8
.637
88.37±15.43
CT
49
105.32±51.35
104.61±40.63
TT
13
103.25±46.634
Total
70
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Table.7. Correlation of PLIN Genotypes, BMI, with BMI,
biochemical, and Age of Menarche parameters.
Genotype parameters
N
Mean ± SD
P value
Age of Menarche CC
25
14.36±.81
CG
24
14.37±.82
14.42±.67
GG
21
14.38±.76
Total
70
0.953
BMI
CC
25
29.48±7.79
CG
24
30.89±5.36
27.24±5.53
GG
21
29.29±6.46
Total
70
0.165
Cholesterol
CC
25
178.2±35.42
CG
24 172.25±25.47
GG
21 190.61±42.45
Total
70 179.90±35.09
0.208
Triglyceride
CC
25 175.96±104.30
CG
24 138.16±76.79
GG
21 150.71±65.60
Total
70 155.42±85.20
0.290
HDL
CC
25
35.40±5.20
CG
24
37.91±7.24
GG
21 38.0476±6.24
37.05±6.30
Total
70
0.264
VLDL
CC
25
32.60±20.09
CG
24 27.6333±15.35
GG
21 30.1429±13.12
30.16±16.53
Total
70
0.581
LDL
CC
25 106.22±39.23
CG
24 104.28±29.40
GG
21 118.91±41.93
Total
70 109.36±37.06
0.369
Sugar
CC
25 119.28±66.73
CG
24
90.16±26.07
100.66±28.90
GG
21
Total
70 103.71±46.60
0.085
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Discussion
PCOS is one of the most widely studied endocrine diseases in
women. Many patients with PCOS are more likely to develop T2DM
and have symptoms such as glucose intolerance and insulin resistance
[24]. Lipid metabolism disorders, central obesity, hypertension and
high triglyceride level [25] were associated with PCOS. The current
study shows a significant difference in BMI between the PCOS and
the control group. It was also observed that there was a significant
difference in triglycerides, VLDL, HDL, LDL and blood sugar levels
in PCOS group compared with the control group. No difference was
observed in the mean age of menarche. Cholesterol, LDL and HDL
were significantly lower in the PCOS group as compared to the
controls. Fat metabolism is one of the most common disorders in
PCOS patients with an incidence of more than 70% [26]. It was
suggested that genes related to insulin action and lipid metabolism
with a particular focus on the INSR and PLIN gene may act as a cause
of PCOS. In other words women with certain gene focus are more
susceptible for the development of PCOS than those without such
genes.
The INSR receptor gene is composed of 22 exons located on a
chromosome 19 extending over 120 kbp. Several single nucleotide
polymorphisms of the INSR gene have been detected, the most
important being the expression region exon 17 [27]. This region
encodes the tyrosine kinase protein for insulin receptors and is
therefore associated with severe insulin resistance and
hyperinsulinism and is therefore highly associated with PCOS [28,29].
The present study findings reveals an association between a single
nucleotide polymorphism in exon 17 of the INSR gene and PCOS
development.
The frequencies of the CC, CT and TT genotypes were
significantly different between PCOS patients and the control group.
Interestingly, the TT genotype was higher in control women than in
patients while the CC genotype was higher in women with PCOS.
This finding indicated that TT genotype was a protective gene while
CC genotype was a risk factor for the development of PCOS.
Moreover, obesity was associated with the genotype (TT) compared to
the other genotype, the mean of BMI in women with TT type was
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higher and a significantly different in their frequency from that in
women with CT and CC genotype [30].
The polymorphism of 1085 C / T in the encoded segment of the
tyrosine kinase on the INSR gene indicated that women with the
syndrome may be overweight or thin [10,29]. This study proved that
women with PCOS were overweight and had higher BMI values than
control group. This finding suggest that there was a clear effect of C /
T polymorphism in exon 17 of the INSR gene on physiological and
biochemical variables in women with PCOS.
Women with genotype TT had higher mean level of glucose as
compared to those with other genotypes. In other words there is
insulin resistance predominance. In cases where mutations occur in
exons 17-21, the region that encodes tyrosine kinase for insulin
receptors is highly resistant to insulin and hyperinsulinemia [31].
Excessive phosphorylation of serine residues from INSR and signal
transfer molecules is causing insulin resistance. This molecular
imbalance reduces the activity of tyrosine kinase in INSR, thereby
reducing the signal transmission pathway [31,32]. Studies of INSR
function in some women with PCOS have found that changes in autophosphorylation that may be secondary to tyrosine kinase
polymorphisms selectively affect metabolic pathways rather than
dilution pathways in conventional insulin-targeted tissues and ovaries
[33]. Insulin stimulates obesity by affecting the brain causing hunger.
Recent evidence suggests that the brain processes information from
fatty tissue signals such as insulin, which are spread in proportion to
body fat mass, and integrates this input with nutrient signals such as
fatty acids [34,35]. In response, the brain sends signals to control
nutritional behavior and metabolism of essential substances in ways
that promote balance in both energy stores and fuel metabolism, the
liver works by making fat by converting extra calories into fat, and on
fat cells in the muscle belly to be filled with fat by reducing
mitochondrial function [36,37].
In the PLIN gene (rs4578621), the results showed that the
frequency of homozygous mutant patterns (GG) was higher in women
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with the polycystic ovary syndrome (0.3) compared to the control
group (0.17). The frequency of alleles C in patients was (0.5) while it
was (0.58) in the control group, while alleles G was with frequency of
(0.5) and (0.42) in patients and control groups respectively. From the
equilibrium of the society and the stability of the allele frequency, the
mutant allele frequency was higher in patients than in the control
group [23]. This variation in genes and alleles may explain the
prevalence and incidence rates differences between different social
groups.
Women with PCOS who show INSR polymorphism were with
significant lower BMI mean value in those with CC genotype as
compared to those with CT and TT genotypes. In addition, serum
cholesterol, triglycerides, VLDL, HDL and blood sugar were lower in
CC genotype as compared to CT and TT genotypes. However, the
differences not reach a significant levels and thus warranted the need
for conduction of large scale study to confirm or exclude this finding.
The present study data showed that women with polycystic
ovary syndrome carrying C alleles had a higher value of BMI than
other alleles in women with PLIN polymorphism. Additionally,
genotypes (CG and CC) showed a higher mean values of BMI than the
genotype (GG). Blood glucose mean serum value was higher in
women with CC genotypes as compared to those with CG and GG
genotypes. PLIN protein is an important phosphorylated proteins in
the process of controlling the level and transport of triglycerides [14].
This may play a role in the events of obesity and obstruction of fat
metabolism within the body as previous studies have shown that
individuals who are obese and related diseases they have a lower level
of PLIN protein [16,19]. At the same time, the age of a menarche
showed no difference between the three genotypes, while HDL and
LDL cholesterol concentration was low in CC genotypes compared to
other genotypes.
This study is the first research on the relationship of the PLIN
gene in Iraqi women with PCOS. Global previous studies had reported
fewer links between the PLIN gene and PCOS. This is explained the
current study finding concerning the genetic variation in the PLIN
gene. It was not associated with the risk of PCOS. However, the
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present study sample size is small and this warranted the need for
performance in a large scale study.
In conclusion, an association of C/T polymorphism at Exon 17
of INSR with PCOS in women was observed. This indicates that the
genotype CT may be a risk factor for developing PCOS. For the PLIN
gene, it was found that the group of healthy women who have the
genotype CG (heterozygous asymmetric) is the genotype that is not
responsible for the occurrence of the disease when compared with the
group of women who have the genotype CC (homozygous symmetry).
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Abstract

Chronic cough prevalence was with the range of 11-13% of the
global community. Higher prevalence rate was reported for Oceania,
while the lower prevalence was in Africa. Chronic cough is with
social, physical and psychological impact and many approaches
proposed for its complex management. Cough is an important and
common symptom of respiratory tract health problem. Cough variant
asthma forms the etiology of cough in 30-50% of those with chronic
cough. Chronic nonproductive may be the only symptom of asthma.
We report a 54 year old male with chronic cough of 8 years duration.
The case diagnosed by consultant allergologist as cough variant
asthma and kept on treatment protocol. Unfortunately, immunotherapy
is difficult to be performed in this case because of the wide range of
hypersensitivity to food and inhalant allergens.
Keywords: Cough, Asthma, Cough variant asthma, Allergic
rhinitis, Inhalant allergens, Food allergens, Refractory cough,
Chronic cough, Allergic rhinitis.
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Introduction
Chronic cough is defined as a cough lasting more than 8 weeks
[1,2]. The cough may be of pulmonary or extra-pulmonary etiology
[3]. Chronic cough prevalence was with the range of 11-13% of the
community [4,5]. Recent meta-analysis of 90 studies reported a
prevalence of 18.1% in Oceania, 12.7% in Europe, 11% in America,
4.4% in Asia and 2.3 in Africa [6].
Chronic cough is with social, physical and psychological
impact and many approaches proposed for its complex management
[1,2,5,7-10]. Multiple guidelines were developed for different
geographical areas [1,11-17]. Recent review [3Poiten] summarized
these guidelines. There are variable success in the treatment of chronic
cough according to such guidelines [18-21].
In literature many studies reported the etiology and
aggravating factors of chronic cough [2,7,20,22-28]. Cough is an
important and common symptom of respiratory tract health problem
[29]. Nonproductive chronic cough is a symptom of chronic health
problem and thus in most cases the cough relieved during treatment
course and relapsed after cessation of treatment [2,3]. Asthma is a
chronic respiratory disease with prevalence of 4.4% to 7.6% in the
Middle East [30] that characterized by immunologic, inflammatory
and metabolic changes [31-40]. Comorbid allergic rhinitis was
common in patients with asthma (61.6%) as compared to nonasthmatic individuals (6%) (Odd Ratio [OR] = 25.5;P< 0.0001).[41].
Recent studies may suggest that asthma is a syndrome and it is
with several different phenotypes [42- 44]. Cough variant asthma
forms the etiology of cough in 30-50% of those with chronic cough
[43]. Chronic nonproductive may be the only symptom of asthma
[44-47]. Although many definition were proposed for cough variant
asthma, both classical asthma and cough variant asthma were the
same, however, CVA preceded classical phenotype [42,46,48,49]. The
pathophysiology of asthma is complicated and involved many
inflammatory, immunological, enzymatic responses and activities that
associated with nervous system involvement [ 42,44, 48-61].
Case report
A 56 years old Male presented to the clinic with prolonged dry
cough with no history of wheezing. The cough was of 8 years
duration. He consulted internist physician, ENT specialist,
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Dermatologist, Allergologist, and General practioners. He received
treatment that include antihistamine, Antibiotics, decongestant, and
sore throat lozenges. Endoscopy of pharynx and larynx was normal,
however, spirometry not performed. Ultrasonography of the thyroid
gland was normal. Allergy test to determine IgE specific antibodies
for food and inhalant allergens were performed using kit from
MEDIWISS Analytic GmbH, Uerdinger Straße 3; D-47441, Moers,
Germany and their results are shown in Table 1-3. There are high rate
of hypersensitivity for both food and inhalant allergens. For food
allergens, 16.7% (5/30) of the tested allergens show significant
increase of IgE, while 30% (9/30) show slight increase, Table 1. For
inhalant allergens, IgE significantly increased in 6.7% (2/30) of tested
allergens, while slight increase demonstrated in 33.3% (10/30), Table
2. Unfortunately, immunotherapy is difficult to be performed in this case
because of the wide range of hypersensitivity to food and inhalant allergens.

The case was diagnosed as CVA according to the criteria
previously reported [54]. And kept on treatment protocol that include
leukotriene receptor antagonist (Montelukast), Fexon, and
aminophylline hydrate (phyllocontin prolonged release tablet).
Discussion
Asthma may be recognized as a syndrome that involve multiple
organ of the entire airway and subsequent metabolic abnormalities
[41]. The pathophysiology of asthma involved complicated scenario
of events which involve a cascade of immune responses, inflammatory
processes, and neurotic disorders that may attributed to metabolic and
haematologic changes with time [31-41]. Glauser in 1972 first
described cough variant asthma [62] as a phenotype of asthma. Both
CVA and classical asthma are sharing airway hyperresponsiveness
(AHR) as the main underlying pathophysiological mechanism [44].
However, AHR and airway remodeling are milder in CVA subjects as
compared to classical asthma [48,55-57,63].
Previous studies indicated that there was no significant
difference between classical asthma and CVA for many biomarkers in
blood and sputum such as increased percentage of eosinophils [64],
interleukin 8 (IL-8), eosinophilic cationic protein, levels of exhaled
nitric oxide (FeNO) [64,65-68]. CVA early diagnosis is important as
the treatment prevent the progression of CVA to classical asthma [29].
Recent studies suggested many biomarkers for diagnosis and
treatment and prognosis monitoring of patients with asthma [29,31113
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41,65,66,68-75]. Eosinophils oxidative injury to respiratory system in
asthmatic patients was more substantial than that induced by
neutrophils [76]. Thus hydrogen peroxide that was induced by
eosinophils increased in asthmatic patients exhaled condensate [74,7780]. Patients with CVA presented mostly with chronic nonproductive
cough responsive to bronchodilator treatment.[81] Recognition of
cough variant asthma is clinically important because bronchodilator
treatment is only effective in cough variant asthma and can be
prevented from progression to classical asthma [29].
Alobaidi [29] reported that hydrogen peroxide in breath
condensate was significantly higher in patients with classical and
cough variant asthma groups as compared to those with chronic cough
nonasthmatic individuals and healthy control groups. patients with
cough variant asthma show high level of expired breath condensate
H2O2 than that in patients with chronic cough nonasthmatic and
healthy control. Additionally, expired breath condensate pH was lower
in CVA than that in subjects with chronic cough nonasthmatic
subjects and healthy controls. Both the expired breath condensate
H2O2 and pH in CVA were without significant difference between
classical asthma and CVA.
The cough induction in CVA is not clear, however, previous
study suggested that in CVA patients the inflammation was solely in
large respiratory airway were cough receptors are abundant [82].
However, eosinophil tussive mediators may be responsible for the
induction of cough in CVA [65,83]. Others suggested that local
bronchoconstriction stimulated cough receptors and induced cough in
subjects with asthma [67,69]. This explanation may be accepted since
bronchodilators are effective in relieving cough in CVA [84].
However, previous studies reported normal pulmonary function test
[85-87] or peripheral rather than central airway obstruction[88] at
baseline. In CVA exercise [87] or methacholine challenge [85]
revealed peripheral and central airways obstruction similar to classical
asthma or predominant peripheral obstruction [87]. Baseline
pulmonary function parameters did not show significant difference
between CVA and classical asthma in the peripheral and central
responsiveness [69].
Koh et al [89] suggest that CVA is without wheeze due to high
wheezing threshold as compared to classical asthma. In addition, high
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sensitivity of cough receptors in some individuals may be suggested as
other mechanism for cough induction in CVA [90]. However, others
not accept this explanation as mechanism for cough induction [84].
CVA is under-diagnosed in community [91] and thus CVA must be
included in differential diagnosis of chronic cough [78,82,85,86] and
this approach may prevent conversion of CVA to classical asthma.
Appropriate diagnostic procedures, including detection of
inflammatory markers in expired breath condensate should be
considered [29] . The presence of elevated H2O2 and reduced pH of
expired breath condensate, which may suggest eosinophilic airway
inflammation and possible diagnosis of cough variant asthma, may be
of some help in the initial assessment of patients with chronic
cough.[29].
In none proper treatment of classical asthma may lead to
irreversible pathological changes that was induced by persistent
inflammation [92]. This pathological changes may present in CVA as
previous study indicated [29]. Inhaled corticosteroids early use may
lead to good prognosis in classical asthma [93] and this may be the
same in CVA, however, this warranted further detailed investigation.
About 1/3 of CVA develop classical asthma [85,94]. Early diagnosis
of CVA and the use of the inhaled corticosteroids is of good prognosis
in prevention of conversion from CVA to classical asthma [82,95].
Some investigators suggested the use of steroids in the diagnosis of
CVA [96-99], however, this may misclassify atopic cough with CVA
as steroids also effective in control of atopic cough [82].
The patients kept on treatment protocol that include
leukotriene receptor antagonist (Montelukast), Antihistamine (Fexon),
and bronchodilator [aminophylline hydrate (phyllocontin prolonged
release tablet)]. After 48 hours, patients improved clinically, however,
the cough not completely disappeared. Good outcome of the
treatment may be suspected if the guideline followed thoroughly. The
new concept of central and peripheral hypersensitivity and
neurophenotypes attributed to understanding of the physiopathological
mechanisms of chronic cough including CVA [3]. This new concept
encourage researchers to develop new drugs for the treatment of
chronic or refractory cough or CVA. In chronic cough management,
asthma assessment must be performed [100,101]. In 14% to 41.3% of

115

AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386
chronic cough cases classical and CVA are the underlying etiology
[102,103].
The chronic hypersensitivity syndrome (CHS) concept
developed [104] and considered clinically relevant by the European
Respiratory Society (ERS) Task Force [105]. Upper airways and
larynx were with hypersensitivity in those with CHS. The sensory
nerve of the airway is hypersensitive to the irritants due to mucosal
cough receptors upregulation and afferent nerve activity triggered by
cough receptor as a response to cough provoking stimuli such as acids,
heat and arachidonic acid derivatives [106-108].
Hull Airway Reflux Questionnaire was developed for the
diagnosis of chronic hypersensitivity syndrome [109] with high
specificity and sensitivity. Three phenotypes of CHS were identified:
[110].
a) Th2-cell dominant phenotype (cough variant asthma or nonasthmatic eosinophilic bronchitis)
b) predominant phenotype of rhinal symptoms (such as Upper airway
cough syndrome); and
c) predominant phenotype characterized by acid reflux and heartburn
(gastroesophageal reflux cough). Additionally, refractory chronic
cough is considered to be a phenotype of the cough hypersensitivity
syndrome [10580].
Recent review [106] described the mechanisms that were
involved in cough reflex hypersensibility. The mechanisms involve
both peripheral sensitization (inflammatory-mediated sensitization of
cough fiber afferent nerve with subsequent reduced threshold for
cough in upper and lower airways) and central sensitization
(increased excitability in central sensory pathways).[106]. In addition,
Belvisi [111] postulated the concept of neurophenotype in respiratory
disease. He suggested that there were airway nerve function specific
changes in response to irritants in different respiratory diseases [111].
However, this concept warranted detailed analysis to clarify the
involved underlying mechanisms [3].
Refractory and unexplained chronic cough treatment reviewed
recently [112] and four therapeutic approaches were proposed, which
include: Inhaled corticosteroids (Eosinophilic airway inflammation);
non-pharmacologic
therapy
(Speech
pathology
therapy);
Neuromodulatory therapy (targeting neural pathways and others
(Macrolides, esomeprazole, ipratropium.
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Previous studies reported that centrally acting neuromodulators
(amitriptyline, gabapentin, pregabalin, baclofen, and morphine) may
improve the quality of life in those with chronic cough [113-119]. In
contrast, erythromycin or esomeprazole or azithromycin treatment was
not effective in control of chronic cough [120-122]. Smith et al [123]
in a randomized, double-blind, placebo-controlled, cross-over study
reported that sodium-channel inhibitor not shows any effect on the
control of cough. Brozmanova and Pavelkova [124], In their review
suggested that vagal C-fibers activity inhibition form a sound
approach for the development of effective antitussive drugs. The
research not revealed effective antitussive drugs and centrally acting
antitussive drugs were with unwanted side effects. However, they
suggests that topical drug application may conserve the effective
antitussive activity without centrally induced side effects [124].
Sodium-channel inhibitor (voltage gated) are an attractive
chronic cough therapeutic approach as there are many parallels
between chronic cough and chronic neuropathic pain [124] . Transient
receptor potential vanilloid receptors that trigger afferent nerve
activity in response to cough-provoking stimuli (heat, acid,
arachidonic acid derivatives) [106-108] antagonists (XEN-D0501 and
SB-705498) did not induce any improvement on cough frequency
despite a clear pharmacological effect on cough reflex sensitivity to
caspain.[125,126]. While P2X3 receptors antagonists (AF-219) found
to be effective in treatment of chronic cough and 75% of cough
frequency reduced as tested in a double-blind, placebo-controlled, 2period, crossover study in the UK [127].
Refractory cough in asthmatic patients may be controlled with
treatment with tiotropium by modulating cough reflex sensitivity
[128]. The emergence of neurobiological role in chronic cough
induction and control may suggest an additional approach for
antitussive drug development. Introduction of the cough
hypersensitivity syndrome concept may open a new era in the
determination and treatment of chronic cough [129]. In mice, emodin
regulate notch pathway and mitigate airway inflammation of cough variant
asthma [130]
In conclusion, cough variant asthma may treated with leukotriene receptor

antagonist, Antihistamine and bronchodilator. However, the
emergence of neurobiology concept in allergy induction and treatment
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warranted performance of research for development of new safe drugs
without central neural side effects. Inhaled lidocaine preceded by
bronchodilator may be an alternative therapeutic protocol used in the
treatment of CVA.

Table 1. IgE serum levels for Food Allergens
Allergen
Control [Ctrl]
Milk [F2]
Egg white [F1]
Sunflower seed [F114]
Egg yolk [F75]
Peach [F95]
Soy bean [F14]
Banana [F92]
Olive [F458]
Strawberry [F44]
Tomato [F25]
Carrot [F31]
Cacao [F93]
Kiwi [F84]
Fig [F328]
Broad bean [F500]
Orange [F33]
Hazelnut [F17]
Pistachio nut [F203]
Cod fish [F3]
Apricot [F237]
Meat mix [Fx23]
Gluten [F79]
Sesame seed [F10]
Potato [F35]
Garlic [F47]
Pepper [F263]
Aubergine [F267]
Walnut [F256]
Raspberry [F343]
Almond [F20]

IgE IU/Ml
53.5
0.00
0.00
1.00
0.02
2.50
0.00
0.00
0.30
0.07
2.30
3.70
0.00
0.43
8.20
0.41
4.30
1.20
1.10
0.00
5.90
0.00
0.00
2.10
1.50
0.00
0.27
1.00
0.75
4.00
0.02
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Class
5.0
0.0
0.0
2.0
0.0
2.0
0.0
0.0
0.0
0.0
2.0
3.0
0.0
1.0
3.0
1.0
3.0
2.0
2.0
0.0
3.0
0.0
0.0
2.0
2.0
0.0
0.0
2.0
2.0
3.0
0.0
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Table 2. IgE serum levels for Inhalant Allergens
Allergen
Control [Ctrl]
D. Pteronyssinus [D1]
D. farinae [D2]
Cockroach [l6]
Camel hair [E17]
Absinthe [W5]
Oak, White [T7]
Olive [T9]
Cypress [T23]
Mulberry [T70]
Timothy grass [G6]
Mixed grasses [Gx]
Grain pollen MIX [Gx12]
Ragweed [W1]
Mugwort [W6]
Parietaria (Wall pellitory)[W21]
Sweet vernal grass [G1]
Nettle [W20]
Chenopodium album [W10]
Camomile [W206]
Cat epithel [E1]
Candida albicans [M5]
Dog epithel [E5]
Feather mix. [Ex70]
Parrot/Budgerigar/Hollandicus
[Ex8]
Cow/Sheep [Ex9]
Chicken feather [E85]
Penicillium notatum [M1]
Aspergillus fumigatous [M3]
Cladosporium herbarum [M2]
Alternaria alternate [M6]
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IgE IU/Ml
35.2
0.00
0.00
0.00
0.13
2.00
0.40
2.80
0.66
3.10
0.74
0.96
6.70
3.80
0.64
2.10
0.54
0.97
1.70
0.00
0.00
0.00
0.00
0.27
0.23

Class
4.0
0.0
0.0
0.0
0.0
2.0
1.0
2.0
1.0
2.0
2.0
2.0
3.0
3.0
1.0
2.0
0.0
2.0
2.0
0.0
0.0
0.0
0.0
0.0
0.0

0.00
0.00
0.00
0.00
1.10
0.83

0.0
0.0
0.0
0.0
2.0
2.0
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Table 3. Classes Categorization Criteria
Class
0
1
2
3
4
5
6

IgE range IU/ml
0.00 – 0.34
0.35 – 0.69
0.70 – 3.49
3.50 – 17.49
17.50 – 49.90
50.00 – 100.00
100

Interpretation
Not or hardly present
Low threshold
Slight increase
Significantly increased
High
Very high
Extremely high
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THESIS ABSTRACT
Non Chlorophyll Accessory Pigments in
Cyanobacteria: Simultaneous Extraction,
Seperation and Maximization
Mohammed Fadhil Hameed Hadad, Northern Technology
University, Mousel, IRAQ.
A Ph D thesis conducted in Yildiz Technical University,
Graduate School of Natural and Applied Sciences, Turkey, under
the supervision of Prof. Dr. Barbaros NALBANTOĞLU and
Assoc. Prof. Dr. Turgay ÇAKMAK, 2020.
DOI: https://doi.org/10.32441/aajms.3.3.8
Aim of the thesis
The impartial objective of this study is to characterize, using
the same criteria mentioned above, the cyanobacteria species located
in areas around Ankara hot-springs. Then, morphology studies have
been applied to identify cyanobacteria strains. After the specific
identification, other measurements took place to specifically
characterize these species according to some recent studies. After this
characterization, we identified which ones were recorded in gene bank
and which ones were not. The non-recorded species were further
investigated and recorded to the gene bank as they are considered
novel.
Hypothesis of the thesis
Cyanobacteria get energy through prokaryotes that receive
sunlight as a source of energy using chlorophyll and various dyes. The
presence of essential elements such as oxygen, nitrogen and carbon
play a crucial role in aquatic environments. Until today, the picture
remains unclear about the emergence of microbes like cyanobacteria
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on Earth, and many researchers verified their current diversity more
than two billion years ago. Cyanobacteria are the new revolution in
modern science and caught the attention of a lot of scientists in the
fields such as biotechnology, pharmacology, food industry. This
attention was due to the unusual and specific conditions of living that
these species were shown. Also, most of them are not yet reported in
the literature. In this study, the idea is to collect some of these algae
species from the some hot-spring areas in Ankara province/Turkey
and characterize them specifically using methods obtained from other
studies. This characterization will give us information about specific
conditions. This study will also contribute development to the using of
cyanobacteria in the areas mentioned above.
Materials and methods
Cyanobacteria are considered as a sustainable feedstock
for the production of biochemically active compounds such as
phycobiliproteins (PBPs). In this study, 12 different cyanobacteria
isolated from hot-spring water resources in Ankara province were
evaluated for their PBP production efficiency. Morphological
analysis and Sanger sequencing revealed that 5 of the strains
belong to Nostoc genus, 3 of them belong to Anabaena, and others
belong to genus Trichormus, Nodularia, Chlorogloeopsis, and
Nodosilinea. Isolated strains have been maintained in nitrogen
lacking BG-11 growth medium during the thesis study. Total PBP
content of Trichormus sp. IMU26 and Anabaena variabilis IMU8
were found as 23.2% and 17.3% while it was lower than 15% in all
other strains studied.
Kits Used in the Experiment
Tools and Devices
The Sampling Resources
Types of Media
DNA Experiment
DNA Extraction
Gel Electrophoresis
Polymerase Chain Reaction (PCR)
Sequence Information of Cyanobacteria Species
Extraction and Estimation of Phycobiliproteins
Extraction of Carotenoids and Chlorophyll a
Harvesting Biomass
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Extraction of Carotenoids and Chlorophyll a
Measurement of Carotenoids and Chlorophyll a
Fourier Transform Infrared Spectroscopy (FT-IR) Analysis
Growth Measurements Content
Harvesting Culturing Biomass
Measurement of Total Protein Content
Extraction of Total Protein
Protein Determination
Measurement of Total Saccharide
Harvesting Biomass.
Extracting of Saccharide from the Samples
Measurement of Total Saccharide
Glucose Calibration
Analysis in High-Performance Liquid Chromatography (HPLC)
Carotenoid Analysis by HPLC
Vitamin Analysis B2 by HPLC
Fluorescence Imaging of Cyanobacterial lipids (Nile Red)
Results
The following studies were carried out to see the impact of
nitrogen and phosphorus availability on PBP production on
diazotrophic cyanobacteria isolated from hot-spring water
resources. For this aim, the strains Trichormus sp. IMU26 and
Anabaena variabilis IMU8 were incubated in N-replete, N-lacking,
and N-P-lacking BG-11 growth medium. Results showed that
nitrogen supply resulted in higher soluble protein and saccharide
content but a lower growth rate and PBP production in Trichormus
sp. IMU26 and Anabaena variabilis IMU8. Short term (6 days) NP-deprivation induced PBP production with no clear change in
growth while growth and PBP content decreased in the longer
incubation period (12 days). Fourier transforms infrared
spectroscopy results refer that membrane-bound oligosaccharides
may have regulatory roles for PBP production in A.variabilis
IMU8 during long term diazotrophic cultivation. Moreover, rapid
induction of zeaxanthin and β-carotene production and a slight
reduction of echinenone and canthaxanthin levels might be
associated with increased PBP levels in short term N-P-deprivation
of Trichormus sp. IMU26.
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Conclusion
The thermal diazotrophic cyanobacteria Trichormus sp.
IMU26 and Anabaena variabilis IMU8 were introduced to the
literature as potential candidates for pilot scale PBP production.
Isolated from hot-spring water resources, which differ from sea
and spring waters with their unique mineralization and temperature
levels, these two cyanobacteria grow well in N-lacking growth
medium under room temperature and the contamination risk is
fairly low.
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Immunological and Molecular Study of
IL-33 and ST2 Receptor in a Sample of
Iraqi Patients with Breast Cancer
Zainab Jalil Abdulkareem, College of Education for Pure
Sciences (Ibn Al-Haitham), Baghdad University, Baghdad,
Iraq.
An M Sc thesis conducted in Department of Biology,
College of Education for Pure Sciences (Ibn Al-Haitham),
Baghdad University, Baghdad, Iraq, under the supervision of
Assistant Professor Dr. Hazima Mossa Alabassi, 2018.
DOI: https://doi.org/10.32441/aajms.3.3.9
Background: Breast cancer is the main cause of cancer-related
deaths in developing countries and the most frequently diagnosed
cancer among women worldwide. In Iraq, Breast cancer
considered the most common cancer compared to other types of
cancer.
Aim: The study aimed to investigate the serological and
polymorphism of Interleukin-33 (IL-33) and its receptor growth
Stimulation (ST2), as well as to evaluate the serum level of Nitric
Oxide (NO) and its relationship with the development of breast
cancer in Iraqi women.
Methodology: A total of 100 samples were included in this study,
66 Iraqi women diagnosed as cases of breast cancer with an age
of 21-55 years, including two groups; pre-treatment (PT) and
under treatment with chemotherapy (UTC) patients and 34 of the
apparently healthy women from different area of Baghdad as a
control. ELISA technique had been used to determine the serum
level of IL-33, sST2 and (NO). Molecular study was performed
using PCR techniques. PCR-RFLP was performed to determine
IL-33 gene polymorphisms at SNP (rs1929992). PCR-Sequencing
was performed to determine the genetic variation in the distal
promoter region of ST2 gene.
Results: The results of serological study demonstrated that the
IL-33 serum level of PT patients was (182.22 ± 29.86 pg/ml)
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followed by UTC patients (129.87 ± 45.11pg/ml) as compared to
the high level in control group (258.08 ± 39.54 pg/ml), there was
a significant difference (P<0.05). sST2 serum levels were with
highly significant difference in PT and UTC patients (12722.45 ±
464.42, 11884.23 ± 479.78 pg/ml, respectively), as compared to
control group (9259.24 ± 724.87 pg/ml) p<0.01. Nitric oxide
serum level was significant higher in PT and UTC patients (4.68
± 0.06, 5.11 ± 0.13nmol/ml, respectively), as compared to the
control (4.36 ± 0.05 nmol/ml) p <0.01. Molecular study on IL-33
SNP (rs1929992) revealed three genotypes (AA, AG, and GG).
AG genotype shows higher frequency in control (76.47%) than in
patients (58.46%) compared to other genotypes AA, GG with no
significant difference according to Fisher’s exact probability.
Serum level of IL-33 in patients with genotypes AA and AG was
lowest and significantly different as compared with control and
patients with GG genotype. Sequencing revealed six different
polymorphisms identified in the distal promoter region of ST2
gene. SNP (-27609A/T) which was observed in two genotypes
(TT and AT) were with equal frequency (50%) in patients, while
in control the genotype AT frequency was (60%) while genotype
TT was with (40%) frequency. However, the differences were not
significant. The allele T was a common allele in all the studied
groups and it may represent a factor that influenced the
development of breast cancer.
SNP (-27607 A/G), the homozygous genotype GG showed
a high percentage (100%) in patients and control, while the other
genotypes doesn’t observed in the studied groups. SNP (27601A/T) which was observed in two genotypes (TT, AT), but
the difference was not significant. The genotype TT showed a
higher frequency in control (75%) than in patients (67.5%). The
genotype AT was with a lower frequency in controls (25%) as
compared to patients (32.5%). The homozygous genotype TT is
common genotype in the Iraqi females and may play as protective
factor from the development of breast cancer. SNP (-27595A/G)
which was observed in two genotypes (GG and AG) not show
significant differences. The genotype GG showed a high
frequency in patients (80%) and control (85%). While the
genotype AG showed a frequency of 20% in patients and 15% in
control. The homozygous genotype GG was frequent in women
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with breast cancer and controls and thus may not influence the
susceptibility for the development of breast cancer in Iraqi
women. SNP (-27208A/C) which was revealed two genotypes
(AA, AC) not shows a significant difference. The homozygous
genotype AA was with high frequency in patients (87.5%) and
control (70%), while the heterozygous genotype AC was with
higher frequency in controls (30%) than in patients (12.5%)
groups. The homozygous genotype AA was common genotype in
the Iraqi women and it may be a risk factor for breast cancer
development. The most common allele was allele A and this may
lead for females susceptibility for breast cancer development.
SNP (-27128C/T) which was observed in two genotypes
(CC and CT), the homozygous genotype CC frequency was
(100%) in patients and 85% in controls and the difference was
significant (P<0.05). The genotype CT didn’t observed in patients
while observed in frequency of (15%) in control with significant
differences. The common CC genotype in the Iraqi female may be
a risk factor for breast cancer development. The most common
allele in study group was C allele and this may attribute to
increase in susceptibility for breast cancer development.
Conclusion: There was decreased IL-33 serum level after surgery
performance in patients with breast cancer. Elevation of serum
concentration of sST2 may be suggested as a biomarker for the
monitoring of breast cancer prognosis. There was no association
between breast cancer development and IL-33 SNP (rs1929992)
was detected in the present study cohort. The heterozygous
genotype AG was the common genotype in the Iraqi women. The
allele G was associated with breast cancer and may play a role of
risk factor, however, the allele A may be a preventive factor for
the development of breast cancer. Allele A associated with the
increase in serum IL-33 in women with AA and AG genotypes in
control group. In contrast, GG genotype was associated with the
increase in IL-33 serum level in women with breast cancer.
Genotype GG and allele G were more frequent in women with
breast cancer and thus may act as risk factor. There are some
polymorphisms noticed in the distal promoter of ST2 gene, SNP
(-27128C/T) and showed a significant differences between
patients and control, and T allele may has a preventive role for
breast cancer development in Iraqi women.
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To develop an innovative new method for assessment of
student psychomotor domain in Tikrit University College of Medicine
(TUCOM), I follow the following model:

Step I. Outcomes formulation.
Formulation of student learning outcomes for 3 rd year
program. The list of these outcomes was presented in Table 1.

Step II. Determination the method of assessment
for each program outcome.
There are two kinds of assessment: Direct assessment methods
and Indirect assessment methods. Direct assessment methods require
student to demonstrate knowledge and skills and provide data that
directly measures achievement of expected outcomes. Indirect
assessment methods require that faculty infer actual student skills,
abilities, knowledge and values from sources other than observable
direct evidence [1].
All assessment methods have strengths and intrinsic flaws,
however, the use of multiple observations and several different
assessment methods over time can partially compensate for flaws in
any one method [2]. Van der Vleuten [3] describe five criteria for
determining the usefulness of a particular method of assessment
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reliability (the degree to which the measurement is accurate and
reproducible), Validity (whether the assessment measures what its
claims to measure), impact on future learning and practice,
acceptability to learners and faculty, and costs (to the individual
trainee, the institution and society at large).
The use of multiple methods of assessment can overcome many
of the limitations of the individual assessment formats [4].
Longitudinal assessment avoids excessive testing at any one point in
time and serves as the foundation for monitoring ongoing professional
development. Considering the challenges that we face in TUCOM,
current assessment practices would be enhanced if the principles
summarized in Table 2 were kept clearly in mind [5]...
The content, format, and frequency of assessment, as well as the
timing and format feedback, should follow from the specific goals of
the medical education program [5]. The various domains competence
should be assessed in an integrated, coherent, and longitudinal fashion
with the use of multiple methods and provision of frequent and
constructive feedback [5].
The assessment can be formative (guiding future learning, providing
reassurance, promoting reflection and shaping values) or summative
(making an overall judgement about competence, fitness to practice,
or qualification for advancement to higher leve3ls of responsibility).
Formative assessment provides benchmarks to orient the learner who
is approaching a relatively unstructured body of knowledge. They can
reinforce student intrinsic motivation to learn and inspire them to set
higher standards of themselves [6]. Although summative assessments
are intended to provide professional self-regulation and accountability,
they may also act as a barrier to future practice or training [7]. A
distinction should be made between assessments that are suitable only
for formative use and those that have sufficient psychometric rigor for
summative use.
For the 3 rd year assessment in TUCOM, I suggest a multi-methods
assessment that might include:
A. Simulation methods →
Objective Structured Clinical
Examination [OSCE] as tool.
B. Performance method → Objective Structured Practical
Examination [OSPE] as tool.
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C.

Observation method → Mini-Clinical Evaluation Exercise
(Mini-CEX) or Direct Observation of Procedural Skills
(DOPS).
D. Product method→ D1. Product creation and special reports
as a tool.
→ D2. Research – Community Research
Project.
Tool design
Each competency assessment tool comprises three major
components [1, 8]:
Criteria.
Indicators.
A graduated scale.
Criteria: Tool development usually begins with the identification of
the essential skill items which combine to characterise the overall skill
of performing a task or role. The items chosen are generally
observable behaviours or minimal elements of clinical practice [9].
Authors (experts), focus group or panels of experts can be employed
to devise the items lists. Alternatively, can be sourced from existing
documents or standards [1].
Indicators: The literature supports the use of rubrics or indicators to
assist with consistent assessment and evaluation of performance,
precisely pinpointing what constituted the decision for grade / scale.
Rubric provides specific descriptions of the response for each criteria
and match proficiency levels and quality ratings [1]. Developmental
learning theories can be used to inform the descriptions [9].
Graduated scale: The use of a scale facilitates the identification of
the degree of the skill. Adaptation or combination of commonly used
scales such as Bloom’s and the Bondy rating scale is frequent [10]
(Table 3). A scale seeks to summarise the differences in the use of
time, space, equipment and expenditure of energy across the
development continuum. As I biochemist, I present the description of
OSPE tool.
Objective Structured Practical Examination (OSPE).
Task Description
Walk around stations-based and paper-based assessment, including
identification and interpretation of specimens, charts, graphs, data,
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models, and any other materials encountered during practical tutorial
and lecture sessions during the 3rd year course.
Task length: 2 hours
Task Content:
The content of the task are shown in Table 4.
Checklists:
1. Assessment tool checklist.
This checklist used for choosing the right assessment tool
selection. A version for such checklist is presented in Table 5.
2. Rating scale checklist.
Table 6. Presented a form that can be used as checklist or rating
scale according to Bondy’s score for station 3 in the exam. (Blood
sample collection for serum calcium determination).
3. Rating scale rubric.
Many experts believe that rubrics improve student’s end
products and therefore increase learning [1,11]. A rating scale rubric
for station 9 of the exam [Abdominal paracentesis] is presented in
Table 7.
4. General Indicator Hierarchy.
In developing the competency assessment tools, both Bloom’s
and Bondy’s learning theories and associated descriptions of
behavioural levels have been used to inform the descriptions of
performance specified in the competency assessment tools. Indicators
in the competency assessment tool are thus mapped against two
vertical dimensions, representing relative difficulty and quality of
performance according to both of the developmental learning theories.
Table 8 shows the general hierarchy of indicators used in competency
assessment tools.
Step III: Conduct and document assessment activities :
Conducting assessment activities is probably the most difficult
and time consuming portion of the process. I should sure to select
assessment techniques that are reasonable based on the resources
(time, technology, and budget) available for our program and our
College. After performing the assessment I list the results of each
assessment methods in Row 3 of the Student Learning Outcomes
[SLO] Assessment Form. (Appendix 1.).
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Step IV. Use the results of assessment for
program or course improvement.
Once the results of assessment have been collected, faculty in
the program should meet to discuss what the results reveal about areas
in which the program or course succeeds and about areas in which
improvements can be made. Determinations will then be made on
what action should be taken. In Row 4 of the SLO Assessment Form,
I state exactly how and with whom the results are shared, the
improvements that have been planned or implemented, and who is
responsible for implementation and follow-up. The actions should
generally be substantive and detailed ( I list, for example, the specific
course number in which changes to the curriculum were made),
although there are times when no action is necessary and this is stated
as well.

Step V. Conduct follow-up assessment to
determine effectiveness of program or course
improvement.
The curricular changes inspired by the initial assessment may be
followed up by a second identical assessment to verify their
effectiveness. If our goal is to improve the student learning, then we
must determine if our instructional changes had the positive impact
that we desired. To do so, it is necessary that we should administer
those same instruments in the same way to the same or an equivalent
group of student. The findings of the follow-up assessment should be
closely analyzed and widely discussed by the assessment project team
members, other department members (instructors or instructional
aided alike) and other concerned members of the college community.
Outcomes assessment is an ongoing process. When I compile the
findings of our follow-up assessment, I will of course want to compare
them to the initial assessment. I must think about what worked and
what can still be improved, in terms of the curriculum and of the
creation and design of the assessment itself.
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Table 1. Learning outcomes of 3rd year program as presented by
Amina Alobaidi
1. Recognize and describe the important anatomical / histological
structures relevant to the systems in the 3 rd year program.
2. Explain the biochemical, nutritional, microbiological and
physiological principles of the normal functioning of the systems
included in 3rd year program.
3. Describe the role of kidney in normal physiology and relate this
to the pathophysiology of the respiratory and cardiovascular
systems.
4. Describe the underlying pathophysiology, pathogenesis, and
pathology of the common diseases of systems included in 3ed
year program.
5. Describe the common clinical manifestation of these diseases.
6. Describe the appropriate collection of specimens, ordering of
pathology testing and the interpretation of pathology
investigation relevant to these diseases.
7. Describe how the common imaging modalities can be used in
investigations of these system diseases.
8. Demonstrate an ability to take an appropriate history and
perform a competent examination of the systems included in the
program.
9. Describe the pharmacological principles of hormones
manipulation in contraception.
10. Improve knowledge, understanding and appreciation of
reflective writing.
11. Gain an appreciation of reflective practice as it relates to
undergraduate medical education.
12. Introduce students to concept and practices of critical analysis.
13. Review the ethical framework as it prepares students for
educational experience in community and hospital settings.
14. Introduce students to ethical dilemmas in community and
hospital programs.
15. Review medical student’s roles and responsibilities within the
context of community and hospital settings.
16. Review professional code of conduct.
17. Introduce students to the professional requirements of
understanding educational experiences in tertiary hospitals.
18. Prepare students for the sensitivities associated with engaging
with hospital patients.
19. Improve understandings of professional requirements for
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3rdyear.
20. Respect the needs, values and culture of patients involved in
medical education.
21. Understand role and responsibilities of a 3rd year medical
students.
22. Introduce students to the literature and evidence base for
safety and quality in Iraqi healthcare system.
23. Introduce students to the practice of safer health outcomes for
the Iraqi population.
24. Improve awareness and understanding of the quality and safety
issues.
25. Review the Iraqi healthcare system.
26. Identify integrated healthcare models.
27. Discuss the value, strength and weakness of integrated
healthcare.
28. Develop and demonstrate an understanding of the issues
surrounding the healthy and wellbeing of families and children
living in Iraq.
29. Perform routine technical procedures related to systems
included in the 3 rd year program.
30. Interpret the results on commonly used diagnostic procedures.
31. Communicate effectively, both orally and in writing, with
patients and their families, colleagues, and others with whom
physicians must exchange information in carrying out their
responsibilities and knowledge.

145

AAJMS [Formerly IJMS] August, 2020;3(3):139-158 ;ISSNe 2522-7386
Table 2. Principles of Assessment [5]
Target
Goals of
assessment

What to
assess

How to
assess

Cautions

Description
Provide direction and motivation for future learning,
including knowledge, skills and professionalism
Protect the public by upholding high professional
standards and screening out trainees and physicians
who are incompetent
Meet public expectations of self regulation.
Choose among applicants for advanced training
Habits of mind and behaviour
Acquisition and application of knowledge and skills
Communication
Professionalism
Clinical reasoning and judgement in uncertain
situations
Teamwork
Practice based learning and improvement
Systems based practice
Use multiple methods and a variety of environments
and contexts to capture different aspects of
performance
Organize assessments into repeated, ongoing,
contextual, and developmental programs
Balance the use of complex, ambiguous real life
situations requiring reasoning and judgement with
structured, simplified, and focused assessments of
knowledge, skills and behaviour
Include directly observed behaviour
Use experts to test expert judgement
Use pass – fail standards that reflect appropriate
developmental levels
Provide timely feedback and mentoring
Be aware of the unintended effects of testing
Avoid punishing expert physicians who use shortcuts
Do not assume that quantitative data are more
reliable, valid, or useful than qualitative data
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Table 3. Bondy’s competency assessment tool [10]

Scale label

Independent

Supervised

S
c
o
r
e

5

4

Standard procedure
Safe
Accurate
Achieved intended
outcome
Behavior is appropriate
to context
Safe
Accurate
Achieved intended
outcome
Behavior is appropriate
to context

3

Safe
Accurate
Achieved most
objectives for intended
outcome
Behavior generally
appropriate to context

2

Safe only with guidance
Not completely accurate
Incomplete achievement
of intended outcome

Dependant

1

Unsafe
Unable to demonstrate
behavior
Lack of insight into
behavior appropriate to
context

X

0

Not observed

Assisted

Marginal
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Quality of
performance

Assistance

Proficient
Confident
Expedient

No
supporting
cues required

Proficient
Confident
Reasonably
expedient

Requires
occasional
supportive
cues

Proficient
throughout
most of
performance
when assisted

Required
frequent
verbal and
occasional
physical
directives in
addition to
supportive
cues

Unskilled
Inefficient

Unskilled
Unable to
demonstrate
behavior/
procedure

Required
continuous
verbal and
Frequent
physical
directive cues
Required
continuous
verbal and
continuous
physical
directive cues
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Table 4. Task content of proposed 3rd year OSPE in biochemistry
Station
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

20

Topic
Asthma – case history
Respiratory alkalosis- case history
Blood sample collection for serum
calcium determination
Drugs side effect
Determination of serum uric acid
Determination of random blood sugar
Renal failure- case history
Malabsorption – case history
Ascites – Sampling and biochemical
examination of sample
Determination of creatinine
Determination of protein in urine
Meningitis – case history
Indicate the test you would undertake on
sample A to answer the question posed
on the form
Measurement of LDL
Determination of TSB in serum
Vitamin metabolism disorder- case
history
Hepatic damage- case history
Acute pancreatitis- case history
Indicate how the concentrations of X and
Y can be determined by spectroscopy in
a plasma extracts containing both X and
Y and suggest other techniques which
could possibly be used to assay X and Y.
You are provided with the data for a
batch of samples for which the growth
hormone concentrations have been
determined. The analyst for this patch
wants to know which samples if any can
be authorized.
a. Indicate, giving your reason, which
samples if any can be authorized and
how you would deal with the
remaining samples.
b. What would you want to know to
optimize quality control in this
assay?
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Weight
%
5
5
5

Type

5
5
5
5
5
5

Written
Exposed
Exposed
Written
Written
Exposed

5
5
5
5

Exposed
Exposed
Written
Written

5
5
5

Exposed
Exposed
Written

5
5
5

Written
Written
Written

5

Written

Written
Written
Exposure
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Table 5. Assessment Tool Checklist
Validity
Does the assessment adequately evaluate academic
performance relevant to the desired outcome?
Validity
Does this assessment tool enable students with different
learning styles or abilities to show you what they have
learned and what they can do?
Content
Does the content examined by the assessment align with
validity
the content from the course?
Domain
Does this assessment method adequately address the
validity
knowledge, skills, abilities, behavior, and values
associated with the intended outcome?
Bloom’s
Will the assessment provide information at a level
appropriate to the outcome?
Authentic
Will the data accurately represent what the student can
Assessment
do in an authentic or real life situation?
Reliability
Is the grading scheme consistent; would a student
receive the same grade for the same work on multiple
evaluations?
Reliability
Can multiple people use the scoring mechanism and
come up with the same general score?
alignment with Does the assessment provide data that is specific
outcome
enough for the desired outcomes?
Type
Is the assessment summative or formative - if formative
does it generate diagnostic feedback to improve
learning?
AAHE Good
Is the assessment summative or formative - if
practice
summative, is the final evaluation built upon multiple
sources of data?
Feedback
If this is a summative assessment, have the students had
ample opportunity for formative feedback and practice
displaying what they know and can do?
Standards
Is the assessment unbiased or value-neutral,
minimizing an attempt to give desirable responses and
reducing any cultural misinterpretations?
Grading,
Are the intended uses for the assessment clear?
program
review, both
Feedback
Have other faculty provided feedback?
Applicability
Has the assessment been pilot-tested?
Standards
Has the evaluation instrument been normed?
AAHE Good
Will the information derive from the assessment help to
Practice
improve teaching and learning?
Acceptability
Will you provide the students with a copy of the rubric
or assignment grading criteria?
Acceptability
Will you provide the students examples of model work
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Table 6. Check list and /or rating scale for station 3 of the
examination
No

Task

1

Educates the patient prior to and during the
sampling procedure including clinical indications for
sampling and possible side effects
Ensures that the indication(s) for the sampling fall
within the Iraqi National Clinical Practice Guidelines
regarding blood product sampling
Assembles equipment required for the sampling,
including any specialized equipment required.
Prepares and handles equipment using non-touch
aseptic technique e.g. wearing a glove
Proper exposure of sampling site
Candidate cleans and sterilize the site for sampling
Candidate apply tourniquet
Selects a proper syringe and needle size
Selects the proper anatomical site for sampling
Palpates the site of sampling searching for suitable
vein
Inserts the needle with proper angle
Get adequate sample volume
Places a cotton pad on the point of needle insertion
before its removal to prevent bleeding
Pulls out needle properly and gently press on the
point of needle insertion
Flex the arm if the sampling is from the cubital area
Removes the needle from syringe before pouring the
blood sample into the container
Removes the needle from syringe properly
Pours the blood on the wall of the test tube
Puts test tube in rack
Discards syringe in the proper disposal site
Keeps for 10 minutes at room temperature
Puts the test tube in the centrifuge and spin for 10
minutes
Transfers the serum into another test tube

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Yes
or
No
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Table 7. Rating Rubric Scale for station 9 of the exam [1, 11]
Criteria/Dimension Characteristics of
highest level of
performance
Following
Educates the
instructions
patient prior to
and during the
sampling
procedure
including clinical
indications for
sampling and
possible side
effects such as :
bleeding disorder,
malnutrition,
hernia, excess
scar, pregnancy,
severe intestinal
inflammation or
distension,
bladder
distension,
enlarged spleen or
liver, distended
abdomen due to
an obstruction.
Safety

Ensures
that the
indication(s) for
the sampling fall
within the Iraqi
National Clinical
Practice
Guidelines
regarding blood
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Quality

Intervention
during procedure

Patient posture

product sampling.
Physical
examination
performance.
Checking the
case by
inspecting one
or more of the
following [blood
tests to make
sure patient's
blood clots
normally, X ray,
CT scan,
Ultrasound,
MRI scan].
Assembles
equipment
required for the
sampling,
including any
specialized
equipment
required.
Prepares IV fluids,
anesthesia,
anaphylactic
shock treatment
set, Blood for
transfusion.
Patient lay on
back, with head 45
-900 elevation, or if
there is only a
small amount of
fluid the patient
position himself on
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Achievement of
sampling outcome

Technique
performance

Handling sample

his hands and
knees,
If the procedure is
scheduled rather
than done in
emergency, Does
the candidates
check whether the
patients eat or
drink in last 12
hours, Is the
patient empty his
bladder just
before the
procedure, if the
entry area shaved.
Prepares and
handles equipment
using non-touch
aseptic technique
e.g. wearing a
glove,
Proper site, cleans
the area for needle
insertion with
iodine and draped
with sterile cloths,
proper needle
insertion angle,
Does the candidate
puts a small
bandage over the
area of needle
insertion
Discard needle
properly; pour the
sample in test tube
labelled with
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Sample volume

Length of
procedure

Candidates
knowledge of
possible

patient name,
proper dividing of
the sample for
different tests,
proper syringe
discard.
For diagnosis,
small amounts
of fluid are
removed.
For patients
having trouble
in breathing, 1 4 litres of fluid
may be removed
In case of
malignant
Ascites and
when the goal of
therapy is
patient’s
comfort, a large
amount of fluid,
even 4-6 litres,
can be removed
at one time.
Abdominal
paracentesis can
take as little as
10-15 minutes
for diagnostic
purposes.
Longer duration
needed for
therapeutic goal.
Bleeding.
Persistent
leakage of
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complications

Complications
management

Candidate
information
regarding hospital
stay

Postoperative care

ascetic fluid.
Hypotension.
Peritonitis.
Accidental
piercing of other
structure s in
the abdomen
such as intestine,
liver, spleen,
stomach,
bladder, or
blood vessels.
Safe
Accurate
Achievement
with the
intended
outcomes
Behaviour is
appropriate to
context
No hospital stay
is needed, if the
procedure is
done for
diagnosis.
But if the
procedure is
done for
therapeutic goal,
the patient needs
hospital stay.
Patient stay in
recovery room.
Checks blood
pressure.
Checks for
complications
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Laboratory test

Biochemistry
Cytology
Microbiology

Total
5 = Excellent
Uses procedures rapidly and skilfully
Explains function of each step in procedure
Modifies procedure to fit changing conditions, e. G. Development
of complications.
4= Good
Uses procedure correctly but with some hesitation.
Give general explanation of steps in procedure.
Modifies procedure but needs some instructor guidance.
3= Satisfactory
Uses procedure correctly but is slow and clumsy
Explanation of procedure is limited
Modifies procedures but only after demonstration by instructor
2= Marginally satisfactory
Uses procedure correctly but is slow and unsafe for candidate
Explanation of procedure is limited and unconfident.
Modifies procedures but only after demonstration by instructor and
perform it’s slowly.
1= Inadequate
Fails to use procedure correctly
Explanation of procedure shows lack of understanding.
Uses trial and error in adjusting procedure

156

AAJMS [Formerly IJMS] August, 2020;3(3):139-158 ;ISSNe 2522-7386
Table 8. General indicator hierarchy.
Score
0

1

2

Indicators
Indicators describe in complete / unsafe practice using the
following stems:
Does not able to
Incomplete
Not obtained
Performed
Inappropriate
Inaccurate
Indicators describe a minimum level of safe practice
Demonstration of the psychomotor elements of the skill are limited
to lower levels on a taxonomic scale and are described using
the following stems.
Obtained
Collected
Checks
Performs
Slow
Indicators describe a level of proficient practice.
Demonstration of the psychomotor elements of the skill reflect
higher levels on a taxonomic scale and are described using the
following stems:
Efficient
Accurate
Appropriate
Intended outcome

Appendix 1. Student Learning Outcome Assessment Form
Department of Biochemistry
Team Members:
Date:
Program / Course
Step
Target for assessment
I
Student Learning Outcome Statements
II
III
IV
V

Assessment Methods & Criteria for Success
Assessment Results
Changes/ Improvements Implemented
Results of Follow-up Assessment
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Abstract
Actually there are no specific treatment approach for COVID19 and most of the cases treated with supportive conventional
treatment such rest; parenteral fluids, pain reliever, cough medication
and cytokines storm treatment. Many drugs used on personal
experience were used and there is no clinical trial for their evaluation.
In Iraq, the Ministry of Health (IMH) recommended the use of the
protocol that included combination of hydroxuchloroquine,
azithromycin, Tamiflu (Oseltamivir), Kaletra (Lopinavir+Ritonavir)
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and antibiotics according to patients need. Additionally, in other
geographical areas some expert recommended the use of Remdesivir
which may be of promising clinical outcome.
Keywords: SARS-CoV-2, SARS-CoV, MERS-CoV, COVID-19,
2019-nCoV, Azithromycin, Coronaviruses, Pandemic COVID-19,
Hydroxuchloroquine, Tamiflu (Oseltamivir), Remdesivir, Kaletra
(Lopinavir+Ritonavir).
Introduction
Actually there are no specific treatment approach for COVID19 and most of the cases were treated with supportive conventional
treatment such rest, parenteral fluids, pain reliever, cough medication
and cytokines storm treatment. Many drugs used on personal
experience were used and there is no clinical trial results for their
evaluation. In Iraq, the Ministry of Health (IMH) recommended the
use of the protocol as shown in Table 1.
Table .1. COVID-19 Treatment protocol in Iraqi hospital [1].
Drug
Hydroxychloroquine

Azithromycin

Tamiflu (Oseltamivir)
Kaletra (Lopinavir+
Ritonavir; 200/50 mg)
Antibiotics

Dose
400 mg BID 1st
day and then 200
mg BID for 14
days
500 mg BID 1st
day and then 250
mg BID for 14
days
75 mg twice daily
for 5 days
2 tabs PO BID
for 5 days

Indication
SARS-CoV-2
positive with
pneumonia in ICU

Accordingly

In mild cases, there is no need to use antiviral agents, however
in moderate cases IMH recommended the use of combination of
Oseltamivir (Tamflu) with either Chloroquine or Hydroxychloroquine
or Ribavirin. While in severe cases, the combination of Kaletra plus
160
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Oseltamivir with either Chloroquine or Hydroxychloroquine or
Ribavirin. In addition, in critical cases, course if combination of
Kaletra + Oseltamivir + Ribavirin with either Chloroquine or
Hydroxychloroquine. To date there are no data available that confirm
their effectiveness in the treatment of COVID-19.
Drugs under testing for their Anti-SARS-CoV-2 activity
Globally, there are more than two hundreds (6 April, 2020) of
clinical trials registered in the official sites of clinical trials [2]
undergoing evaluation of their effectiveness as treatment approach for
SARS-CoV-2 infection. COVID-19 is the first infectious health
problem that takes the attention of WHO, world leaders, nongovernmental organization, social media and whole world societies,
even the children. The world is now desperate to find ways to slow the
spread of the novel coronavirus and to find effective treatments. The
drugs under evaluation included previous drugs that were used
previously in the treatment of malaria, HIV, parasitic disease, and
viral infections, Table 2 [3-7]. Tu et al [7]. Fortunately, the drugs and
chemical agents listed in Table 2, which are under testing for their
antiviral activity, are with varied mechanisms of antiviral activity.
However, to early so suggest a novel antiviral agent against SARSCoV-2 infection.
COVID-19 treatment is the major challenge as the disease
mortality is around 7% (estimated at 25th April 2020 cases). Gordon et
al [3], in their study reported that human proteins interacted with
SARS-CoV-2 proteins with multiple functions that include epigenetic
and gene expression regulators (Nsp5, Nsp8, Nsp13, E), DNA
replication (Nsp1), vesicle trafficking (Nsp6, Nsp7, Nsp10, Nsp13,
Nsp15, Orf3a, E, M, Orf8), signaling (Nsp8, Nsp13, N, Orf9b), RNA
processing and regulation (Nsp8, N), ubiquitin ligases (Orf10), lipid
modification (Spike), nuclear transport machinery (Nsp9, Nsp15,
Orf6), mitochondria (Nsp4, Nsp8, Orf9c), cytoskeleton (Nsp1, Nsp13)
and extracellular matrix (Nsp9). These host virus interactome could
be a novel target for drugs such as chloroquine [79,114]. However, the
researcher not identified the mechanisms by which chloroquine acts in
COVID-19 cases. One explanation is that chloroquine targeted Sigma
1 and Sigma 2 receptors [3]. Azithromycin, Tigecycline Linezolid
and chloramphenicol antibiotics exerted their effects against human
ribosomes, components of which interact with the Nsp8 protein of
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SARS-CoV-2 [3,115,116]. ACE2 inhibitors and non-steroidal
antiinflammatory drugs may be tested for their role as treatment
approach of COVID-19.
Table 2. Drugs and Chemical Substances that modulates SARSCoV-2 interactors.
Drug/ Compound
Haloperidol
JQ1
RVX
Simitasertib
TMCB
Apicidin
Valproic acid
Bafilomycin A1
E-52862
PD-144418
RS-PPCC
Pb28
Etacapone
Indomethacin
Metformin
Ponatinib
H-89
Merimepodib
Migalastat
Mycophenolic acid
Ribavirin
XL413
CCT365623
Midostaurin
Ruxolitinib
Zinc 1775962367
Zinc 4326719
Zinc 4511851
Zinc 95559591

Human gene
SIGMAR1;
TMEM97
BRD2/4
BRD2/4
CSNK2A2
CSNK2A2
HDAC2
HDAC2
ATP6AP1
ATP6V1A
SIGMAR1
SIGMAR1
SIGMAR1
SIGMAR1
TMEM97
COMT
PTGES2
NDUFs
RIPK1
PRKACA
IMPDH2
GLA
IMPDH2
IMPDH2
DNMT1
LOX
MARK2/3
MARK2/3
DCTPP1
DCTPP1
DCTPP1
MARK3
TBK1
162

Viral target
Nsp6; Orf9c
Envelop
Envelop
Nucleocapsid
Nucleocapsid
Nsp5
Nsp5
Nsp6
Membrane
Nsp6
Nsp6
Nsp6
Nsp6
Orf9c
Nsp7
Nsp7
Nsp7, Orf9c
Nsp12
Nsp13
Nsp14
Nsp14
Nsp14
Nsp14
Orf8
Orf8
Orf9b
Orf9b
Orf9b
Orf9b
Orf9b
Orf9b
Nsp13

Reference
8
9
9
10,11
12
13
14,15,16
17
18
19
20
21
22,23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
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AC55541
AZ8838
AZ3451
Daunorubicin
GB110
S-Verapamil
ABBV-744
dBET6
MZ1
CPI-0610
Sapanisertib
Rapamycin
Zotatifin
Verdinexor
Chloroquine
Dabrafenib
WDB002
Sanglifehrin
FK-506
Pevonedistat
Ternatin4
4E2RCat
Tomivosertib
Compound 2
Compound 10
PS3061
IHVR-19029
Captopril
Lisinopril
Camostat
Nafamostat
Chloramphenicol

F2RL1
F2RL1
F2RL1
ABCC1
F2RL1
ABCC1
BRD2/4
BRD2/4
BRD2/4
BRD2/4
LARP1
LARP1
FKBP15
FKBP7/10
EIF4E2/H
NUPs
RAE1
SIGMAR1
NEK9
CEP250
IMPDH2
FKBP7
FKBP10
CUL2
Translation
Translation
Translation
Viral
Transcription
Viral
Transcription

ER protein
processing
ER protein
processing
Cell entry
Cell entry
Cell entry
Cell entry
Mitochondria
l ribosome
163

Orf9c
Orf9c
Orf9c
Orf9c
Orf9c
Orf9c
Envelop
Envelop
Envelop
Envelop
Nucleocapsid
Nucleocapsid
Nsp2
Orf8
Nsp2
Nsp4
Nsp9/Orf6
Nsp6
Nsp9
Nsp13
Nsp14
Orf8

40
41
41
42
43
44
45
46
47
48
49,50
50,51

Orf10

58
59
60
61,62
63

52
53
54
55
3
56
57

64
65
66,67
68
69
70,71
70,72
73
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Tigecycline
Linezolid
Emtricitabine/ Tenovir
Hydroxychloroquine

Mitochondria
l ribosome
Mitochondria
l ribosome

Arbidol Hydrochloride
[Umifenovir]
NK cells
Recombinant interferon
I
Mesenchymal Stem
Cells
Intravenous
Immunoglobulin

2
2

RNAdependentRNA
polymerase
RNA –
dependent
RNA
polymerase
Viral protease
Viral protease

Favibiravir
ChiCTR2000029600

Hydroxychloroquine

75

Blocking
virus-cell
membrane
fusion

Remdesivir

Ivermectin
Lopinavir/ Ritonavir
APNO1 [Recombinant
Human ACE2]

74

Blocking
virus-cell
membrane
fusion
Blocking
virus-cell
membrane
fusion
Blocking
virus-cell
membrane
fusion
Enhancing
innate
immunity

76- 80

81

82-85
78,86
87,88

89-92

93,94

95
96,97

Attenuating
Inflammatory
Response
Attenuating
Inflammatory
Response

164

98,99
100

AAJMS [Formerly IJMS] August 2020;3(3):159-190:ISSNe 2522-7386
SARS-CoV-2-Specific
Neutralizing Ab
Anti-C5a Monoclonal
Ab
Blocking Interleukin-6
pathway
Thalidomide
Methyprednisoline
Fingolimod
Bevacizumab

Attenuating
Inflammatory
Response
Attenuating
Inflammatory
Response
Attenuating
Inflammatory
Response
Attenuating
Inflammatory
Response
Attenuating
Inflammatory
Response
Attenuating
Inflammatory
Response

101,102
103
104-108
109,110
7
111

Symptomatic
control

EIDD-2801
Combination of
oseltamivir, favipiravir,
and chloroquine
ASC09F + oseltamivir
vs Ritonavir +
oseltamivir vs
Oseltamivir
Abidol hydrochloride vs
Oseltamivir vs
Lopinavir/Ritonavir

112
Nsp15, Orf1
Protease

113
2

Protease

2

Protease

2

Modified from Gordon et al [ 3 ], ChEMBL [4], ZINC [5] and
IUPHAR/BPS Guide to pharmacology [6], Tu et al [7]
In a recent study by Zhou et al.,[117] perform an integrative
analysis of interactome networks associated with human
coronaviruses and drugs targeting the components of these networks
was applied to reveal 16 novel candidates for drug repurposing.
Zhou et al [117], presented a network-based methodology for
systematic identification of putative repurposable drugs and drug
combinations for potential treatment of SARS-CoV-2/2019-nCoV.
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Integration of drug–target networks, HCoV–host interactions, HCoV
induced transcriptome in human cell lines, and human protein–protein
interactome network are essential for such identification. They
suggested three potential drug combinations and
sixteen
repurposable drugs [Table.3], for targeting SARS-CoV-2/2019-nCoV.
Although there is evidence reported in literature that predict their
antiviral activity [Table 3], however, these suggested combinations
and drug must be tested against SARS-CoV-2 in vitro and in clinical
trials in animal models before their use in human.
Tu et al [7], in a review summarized the ongoing clinical trials
of drugs against SARS-CoV-2 that are effective against other viruses.
The drugs targets of action included: inhibition of the RNA-dependent
RNA polymerase, inhibition of viral protease, blocking virus-cell
fusion, enhancing the innate immunity, attenuating the inflammatory
response, and symptomatic control. In addition, the evaluation of
SARS-CoV-2 genome derived vaccines [Table 4]. These drugs either
acting directly on virus replication, or as immunotherapy to potentiate
innate immunity or by acting as inflammatory response dysregulator.
Gordon et al [3] in an extensive study identified 67 human
proteins in host pathways targeted by 69 existing compounds currently
being investigated or FDA-approved drugs [Table 2]. According to
their study findings they suggest that SARS-CoV-2 during its
replication cycle inhibit host innate immune response. Additionally,
ubiquitin system may be a novel target for antiviral agents that to be
tested for their activity on SARS-CoV-2. They suggested that
Bafilomycin A1, Valproic acid, Apicidin, Haloperidol, Chloroquine,
Centriole (CEP250), mycophenolic acid, Ribavirin, Merimepodib,
Sanglifehrin A, Sapanisertib, Rapamycin and Metformin may be of
predictive value in treating COVID-19.
Vaccine is the novel approach for control and prevention of
viral infections including SARS-CoV-2, SARS-CoV, and MERSCoV. However, the development of effective vaccine takes a long
period. Vaccine development influenced by many factors such the
safety, vaccine material antigenicity, coronaviruses diversity, and
SARS-CoV-2 strains variation. At present (30th, April, 2020) there are
more than 110 SARS-CoV-2 vaccines developed by universities and
companies research groups under evaluation [118,125, Table 5]. In
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order to induce an effective immune response that prevent infection or
kill the virus after infection, 9 approaches were used in clinical trials
or animal model. These approaches include: weakened virus vaccine,
inactivated virus vaccine, replicating virus-vectors vaccine (weakened
measles), non-replicating virus-vector vaccine (adenovirus), RNA
vaccine, DNA vaccine, protein sub-unit vaccine, virus-like particles,
and vaccines that used previously for other infectious diseases (BCG
and polio vaccine) [118].
The vaccine activity map distribution of the active SARSCoV-2 candidates at 9 th April, 2020, were in North America (36,
46%), in China (14, 18%), in Asia (excluding China, 14, 18%) and
Australia, and in Europe (14, 18%) [119]. The vaccine development is
a long lasting journey, difficult and expensive. ''WHO has repeatedly
warned countries against relying on a vaccine to end the current
situation'' [120]. However, we hope to develop an effective SARSCoV02 to control or ameliorate the pandemic of the disease.
Sheahan et al [113] reported that EIDD-2801, a ribonucleoside
-d-N4 analog -hydroxycytidine has broad-spectrum antiviral activity
against SARS-CoV, MERS-CoV, SARS-CoV-2, 2b or 2c bat-CoVs,
and coronaviruses strains resistance to Remdesivir. The compound
induced genetic mutations in viral RNA which attributed to inability
of the virus to infect cells. In addition, to its broad-spectrum antiviral
activity, the oral bioavilability of the drug addressed the suggestion
of its potential antiviral activity against SARS-CoV-2 [113]. From the
information mentioned in the above Tables, we concluded that the
antiviral research concentrated on the drugs and compounds presented
in Table 6. These compounds will induce the basic arms of the
management of COVID-19 which include; antiviral activity,
prevention of cytokines storm, attenuation of inflammatory responses,
and enhancement of immune response.
In conclusion, although there are a global research works that evaluate
the effectiveness of drugs/compound as therapeutic approach for
COVID-19, however, to date none found to be with promising effect.
Additionally, the vaccine evaluation takes a long period until the
development of novel potential vaccine. The best approach to find an
effective drug against SARS-CoV-2 infection is to test new
compounds, not to relay on the testing of that used in another virus's
treatment. The novel drugs are that which prevent viral attachment
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with the host cell to get rid of immune and inflammatory harmful
responses.
Table 3. Network-predicted repurposable drugs [118].
Drug name
Irbesartan
Toremifene

Clinical use
Antihypertensive
Antineoplastic

Camphor

Antipruritic, Antiinfective
Estrogen
Anti-inflammatory
Antimetabolite,
Antineoplastic
Selective serotonin
reuptake inhibitor
Immunosuppressant
Beta-blocker
Anti-inflammatory
Antineoplastic
Hormone
Antimalarial,
Antibiotic
Diuretic
Anthraquinones

Equilin
Mesalazine
Mercaptopurine
Paroxetine
Sirolimus
Carvedilol
Colchicine
Dactinomycin
Melatonin
Quinacrine
Eplerenone
Emodin

Antiviral activity
HBV, HDV
EBOV, MERS-CoV,
SARS-CoV
H1N1
ZEPOV-GP/HIV
EBV
MERS-CoV, SARS-CoV
EBOV
ANDV,HCV
EMCV
EBV
FECV
EBOV, RSV
EV71, EBOV
Viral myocarditis
HSV-1, HSV-2, HBV,
CB4, SARS-CoV
HIV

Oxymetholone
Anabolic steroid
Sirolimus plus
Dactinomycin
Toremifene plus
Emodin
Mercaptopurine
plus Melatonin
CVB4 Coxsackievirus B4, HBV hepatitis B virus, HSV-1 and -2
herpes simplex viruses, HCV hepatitis C virus, EV71 enterovirus
71, HDV hepatitis delta virus, RSV respiratory syncytial virus,
EBOV Ebola viruses, FECV feline enteric coronavirus, ZEBOVGP Zaire Ebola virus glycoprotein, EMCV encephalomyocarditis
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virus, HIV human immunodeficiency virus, ANDV Andes
orthohantavirus, EBV Epstein-Barr virus.

Table 4. Targeted sites/ functions of the present clinical
trials [7].
Target / Function
Inhibiting the RNAdependent
RNA
polymerase
Inhibiting the viral
protease

Drug / Chemical substance
Remdesivir
Favipiravir

Ivermectin
Lopinavir/Ritonavir
Recombinant Human AngiotensinBlocking Virus–Cell converting Enzyme 2 (APN01)
Membrane Fusion
Hydroxychloroquine
Arbidol Hydrochloride (Umifenovir)
Enhancing the innate Natural Killer Cells
immune system
Recombinant interferon
Mesenchymal Stem Cells
Intravenous Immunoglobulin
SARS-CoV-2-Specific Neutralizing
Attenuating the
Antibodies
Inflammatory
Anti-C5a Monoclonal Antibody
Response
Blocking the Interleukin (IL)-6 Pathway
Thalidomide
Methylprednisolone
Fingolimod
Symptomatic Control Bevacizumab
mRNA-1273
INO-4800
Vaccine
ChAdOx1 nCoV-19
Stabilized Subunit Vaccines
Nanoparticle-Based Vaccines
Pathogen-Specific Artificial AntigenPresenting Cells
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Table 5. SARS-CoV-2 [COVID-19] vaccines ongoing trial
Vaccine
mRNA-1273
INO-4800
ChAdOX1 nCoV-19
Stablized- Subunit vaccine
Nanoparticle-Based vaccine
Pathogen-Specific-Artificial
Antigen- Presenting Cells
CORVaX12
Ad5-nCoV
LV-SMENP-D
Adenovirus 5 vector
DNA plasmid vaccine with
Electroporation
Inactivated
Inactivated
mRNA
LNP - encapsulated mRNA
DNA with electroporation
DNA plasmid vaccine
DNA vaccine
DNA vaccine
DNA vaccine
Plasmid DNA, Needle-Free
Delivery
DNA plasmid vaccine
Inactivated + alum
Inactivated
TBD
Inactivated + CpG 1018
Inactivated + CpG 1018
Codon deoptimized live
attenuated vaccines

Clinical Trial Code
NCT04283461
NCT04324606
NCT04299724
NCT04313127
NCT04276896
ChiCTR2000031781;
ChiCTR2000030906
NCT04336410
ChiCTR2000031809
2020-001038-36
NCT04283461

NCT04352608
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Reference
7
7,97,98
7,125
7,121
7,122
7, 123
124
2
2
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
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Codon deoptimized live
attenuated vaccines
MVA encoded VLP
Replication defective Simian
Adenovirus (GRAd)
encoding SARS-CoV-2 S
Ad26
MVA-S encoded
Adenovirus-based
NasoVAX expressing
SARS2-CoV spike protein
Ad5 S (GREVAX™
platform)
Oral Ad5 S
Adenovirus-based + HLA
matched peptides
Oral Vaccine platform
MVA expressing structural
proteins
Dendritic cell-based vaccine
Parainfluenza virus 5
(PIV5) –based vaccine
expressing the spike protein
Recombinant deactivated
rabies virus containing S1
Capsid-like Particle
Drosophila S2 insect cell
expression system VLPs
Peptide antigens formulated
in lipid nanoparticle
formulation
S protein
S protein +Adjuvant
VLP recombinant protein +
Adjuvant
Native like Trimeric subunit
Spike Protein vaccine

125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
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microneedle arrays S1
subunit
Peptide
Adjuvanted protein subunit
(RBD)
Peptide
S protein
Ii-Key peptide
S protein
S protein (baculovirus
production)
Full length recombinant
SARS CoV -2 glycoprotein
nanoparticle vaccine +
Matrix M
gp-96 backbone
Molecular clamp stabilized
Spike protein
Peptide vaccine
S1 or RBD protein
Subunit protein, plant
produced
Recombinant protein,
nanoparticles (based on S
protein and other epitopes)
COVID-19 XWG-03
truncated S (spike) proteins
Adjuvanted microsphere
peptide
Synthetic Long Peptide
Vaccine candidate for S and
M proteins
Oral E.coli-based protein
expression system of S and
N protein
Nanoparticle vaccine
Recombinant spike protein

125
125
125
125
125
125
125
125
125

125
125
125
125
125
125
125
125
125

125
125
125
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with Advax adjuvant
Spike –based
Recombinant S1-Fc fusion
protein
Recombinant protein
Recombinant S protein in
IC-BEVS
YF17D Vector
Measles Vector
Measles Vector
Measles Vector
Measles Virus (S, N targets)
Horsepox vector expressing
S protein
Live viral vectored vaccine
based on attenuated
influenza virus backbone
(intranasal)
Recombinant vaccine based
on influenza A virus
(intranasal)
Influenza vector expressing
RBD
Replication- competent VSV
chimeric virus technology
(VSV∆G) delivering the
SARS-CoV-2 Spike (S)
glycoprotein
VSV-S
VSV vector
M2-deficient single
replication (M2SR)
influenza vector
LNP encapsulated mRNA
cocktail encoding VLP
LNP encapsulated mRNA
encoding RBD

125
125
125
125
125
125
125
125
125
125
125

125
125
125

125
125
125
125
125
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Replicating Defective
SARSCoV-2 derived RNAs
LNP encapsulated mRNA
Liposome encapsulated
mRNA
Several mRNA candidates
mRNA
mRNA
mRNA
SaRNA
mRNA
mRNA in an intranasal
delivery system
Virus-like particle, based on
RBD displayed on virus-like
particles
Plant-derived VLP
ADDomerTM multiepitope
display
Unknown
VLP
Evlp
Unknown
Unknown
Unknown

125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
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Table 6 . Suggested Antiviral agents for evaluation against
SARS-CoV-2.
Agent
Emodin
α-Ketoamides
Corticosteroids
Corticosteroid ciclesonide
Remdesivir+
Hydroxychloroquine
Remdesivir + INFb
Remdesivir + Ivermectin
Remedsivir +ACE-2 inhibitors
Lamivudine
Tenofovir disoproxil
Emtricitabine, Alovudine,
Apricitabine, Zidovudine,
Stavudine and / or Zalcitabine
Lopinavir/Ritonavir
Nanoparticle Antiviral Agents
Delivery
SARS-Cov-2- specific human
monoclonal antibody
Cyclosprin A
D, L-lysine
acetylsalicylate+glycine
Saquinavir and Beclabuvir
Soluble recombinant ACE-2
Plant lectin
Zn
Neutralizing Antibodies
Targeting S protein

Target
ACE-2
Viral protease
Attenuate
inflammation
Nsp15
RdRp/ Block
Virus-Cell
membrane fusion
RdRp
RdRp/ Viral
protease
RdRp/ ACE-2
inhibition
RdRp
RdRp
RdRp
Protease
Multiple

Reference
126
127
128
129
7,130
131
7,131
132
133
132
132
134-136
137

RBD

138

Protein synthesis
Protein synthesis,
RNA polymerase,
Transcription
Protease
ACE-2
Entry
RNA polymerase
Entry

139
140
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141
142
143
144
145
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small interfering RNA (siRNA)
or antisense oligonucleotides
(ASO)
ACE2 Fc
Flavonoids
IQ-SAM (1,2,3 and 4)
Favipiravir
Umifenovir (Arbidol)
EIDD-2801

RNA genome

145

S protein
Protease
Enhance
Immunity
Protease
Spike protein
RdRp
Membrane fusion
Genome
incorporation

145
146

147
148
113
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Coronavirus Disease 2019 (COVID-19): Epidemiology,
Pathogenesis, Diagnosis, and Therapeutics
Editors: Saxena, Shailendra K. (Ed.)
Publication year: 2020
ISBN: 978-981-15-4814-7
Publisher: Springer
Coronavirus Disease 2019 (COVID-19) book provides a
comprehensive overview of recent novel coronavirus (SARS-CoV-2)
infection, their biology and associated challenges for their treatment
and prevention of novel Coronavirus Disease 2019 (COVID-19).
Discussing various aspects of COVID-19 infection, including global
epidemiology,
genome
organization,
immunopathogenesis,
transmission cycle, diagnosis, treatment, prevention, and control
strategies, it highlights host-pathogen interactions, host immune
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response, and pathogen immune invasion strategies toward developing
an immune intervention or preventive vaccine for COVID-19.
An understanding of the topics covered in the book is
imperative in the context of designing strategies to protect the human
race from further losses and harm due to SARS-CoV-2 infection
causing COVID-19. The information presented in this book forms a
standard knowledge for physicians, biologists, microbiologist,
virologists, immunologists and students of medical, dentistry, nursing,
and laboratory investigation colleges. This book:
provides collated information on novel coronavirus (SARS-CoV-2)
biology, including replication, genetics, and pathogenesis.
Discusses the pathogenesis of various emerging and re-emerging
SARS coronaviruses
Summarizes prevention with potential therapeutics against novel
SARS-CoV-2 and COVID-19.
Highlights prevention and control strategies for COVID-19 and
novel SARS-CoV-2 infection
Reviews the host-pathogen interaction, host immune response and
clinical manifestation of the human Coronavirus disease COVID19
Table of contents
The book included 17 chapters.
Chapter 1. Current Insight into the Novel Coronavirus Disease 2019
(COVID-19). Pages 1-8; Saxena, Shailendra K. et al.
Chapter 2. Trends in Epidemiology of Coronavirus Disease 2019
(COVID-19). Pages 9-21; Srivastava Nishant et al.
Chapter 3. Morphology, Genome Organization, Replication and
Pathogenesis of Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2). Pages 23-32. Kumar, S et al.
Chapter 4. Transmission Cycle of SARS-CoV and SARS-CoV-2.
Pages 33-42. Yadav, T et al.
Chapter 5. Host Immune Response and Immunobiology of Human
SARS- CoV-2 Infection. Pages 43-53. Kumar, S et al.
Chapter 6. Clinical Characteristics and Differential Clinical Diagnosis
of Novel Coronavirus Disease 2019 (COVID-19). Pages 55-70.
Sharma R et al.
Chapter 7. Coronavirus Infection among Children and Adolescents.
Pages 71-79.Kar SK et al.
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Chapter 8.COVID-19: An Ophthalmological Update. Pages 81-93.
Ankita, et al.
Chapter 9. Laboratory Diagnosis of Novel Coronavirus Disease 2019
(COVID-19) Infection. Pages 95-107. Padhi A et al
Chapter 10. Therapeutic Development and Drugs for the Treatment of
COVID-19. Pages 109-126. Maurya VK et al
Chapter 11. Prevention and Control Strategies for SARS-CoV-2
Infection. Pages 127-140. Srivastava N, et al
Chapter 12. Classical Coronaviruses. Pages 141-150. Jaiswal NK et al.
Chapter 13. Emergence and Reemergence of Severe Acute
Respiratory Syndrome (SARS) Coronaviruses. Pages 151-163. Baxi P
et al
Chapter 14. Preparing for the Perpetual Challenges of Pandemics of
Coronavirus Infections with Special Focus on SARS-CoV-2. Pages
165-186. Chawla S et al.
Chapter 15. Preparing Children for Pandemics. Pages 187-198.
Saxena R et al
Chapter 16. Coping with Mental Health Challenges during COVID19. Pages 199-213. Kar SK et al.
Chapter 17. Correction to: Transmission Cycle of SARS-CoV-2.
Pages C1- C1. Yadav T et al.
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Cytokine Storm Syndrome
Editors: Cron, Randy, Behrens, Edward M. (Eds.)
Publisher: Springer
Publication year: 2019
ISBN: 978-3-030-22094-5
The Cytokine Storm Syndrome (CSS) book provides the
fundamental basic and applied clinical science at the cutting edge of
CSS treatment
First textbook devoted to Cytokine Storm Syndromes, covering all
aspects of the disorder (clinical, genetics, pathophysiology,
associations, therapy, and others). The contributor's authors are
international experts in cytokine storm syndrome. The CSS (including
HLH and MAS), are frequently fatal disorders, particularly if not
recognized early and treated during presentation. The genetics of
Cytokine Storm Syndromes are being defined with many of the risk
alleles giving rise to mutations in the performing-mediated cytolytic
pathway used by CD8 cytotoxic T cells and natural killer cells. These
are being studied using murine models. Up to 10% of the general
population may carry risk alleles for developing Cytokine Storm
Syndromes, and Cytokine Storm Syndromes are being increasingly
recognized around the world in pediatric and adult hospitals. A variety
of infectious, rheumatic, and oncologic triggers are commonly
associated with Cytokine Storm Syndromes, but understanding this
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disorder is critical for all researchers and physicians to ensure timely
and appropriate therapy. This textbook, the first of its kind, addresses
all aspects of the disorder – from genetics, pathophysiology, and
ongoing research, to clinical presentations, risk factors, and treatment.
Recently COVID-19 infection is associated with fatal CSS and
thus this text book provides information for all who deal with
COVID-19 pandemic.
Table of contents (35 chapters)
Chapter 1. History of Hemophagocytic Lymphohistiocytosis, Pages 316; Janka, Gritta E.
Chapter 2. The History of Macrophage Activation Syndrome in
Autoimmune Diseases. Pages 17-29. Silverman, Earl D
Chapter 3. Clinical Features of Cytokine Storm Syndrome. Pages 3141. Shimizu, Masaki
Chapter 4. Laboratory Features and Pathology of the Cytokine Storm
Syndrome. Pages 43-59
Chapter 5. Criteria for Cytokine Storm Syndromes. Pages 61-79.
Minoia, Francesca et al.
Chapter
6.
Genetics
of
Primary
Hemophagocytic
Lymphohistiocytosis. Pages 83-111.Karageorgos, Spyridon et al.
Chapter 7. Genetic of Acquired Cytokine Storm Syndromes. Pages
113-129. Schulert Grant S. et al.
Chapter 8. Genetics of Macrophage Activation Syndrome in Systemic
Juvenile Idiopathic Arthritis. Pages 131-138. Grom, Alexei A.
Chapter 9. CD8+ T Cell Biology in Cytokine Storm. Syndromes.
Pages 141-161. Sekine, Takuya et al.
Chapter 10. Immunology of Cytokine Storm Syndromes: Natural
Killer Cells. Pages 163-181. French, Anthony R. et al.
Chapter 11. Myeloid Cells in the Immunopathogenesis of Cytokine
Storm Syndromes. Pages 183-195. Weaver, Lehn K
Chapter 12. Cytokines in Cytokine Storm Syndrome. Pages 197-207.
Behrens, Edward M.
Chapter 13. Primary Immunodeficiencies and Cytokine Storm
Syndromes. Pages 209-232. Hill, David A, et al.
Chapter 14. Infectious Triggers of Cytokine Storm Syndrome: Herpes
Virus Family (Non-EBV). Pages 235-252. Dulek, Daniel, et al.
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Chapter 15. Cytokine Storm Syndromes Associated with Epstein-Barr
Virus. Pages 253-276. Verbest, Katherine C. et al.
Chapter 16. Cytokine Storm Syndrome Associated with Hemorrhagic
Fever and other Viruses. Page 277-297. Sen, Ethan S. et al.
Chapter 17. Cytokine Storm Syndrome as Manifestation of Primary
HIV Infection. Pages 299-306. Erdmann, Nathan et al.
Chapter 18. Bacteria-Associated Cytokine Storm Syndrome. Pages
307-317. Eloseily, Esraa M. et al.
Chapter 19. Zoonotic Bacterial Infections Triggering Cytokine
Storm Syndrome. Pages 319-330. Otrock, Zaher K, et al.
Chapter 20. Parasitic and Fungal Triggers. Pages 331-345. Sterba ,
Gary, et al.
Chapter 21. Cytokine Storm Syndrome Associated with Systemic
Juvenile Idiopathic Arthritis. Pages 349-379. Schneider, Rayfal, et al.
Chapter 22. Systemic Lupus Erythematosus and Cytokine Storm.
Pages 381-391. Caricchio, Roberto .
Chapter 23.
Kawasaki Disease- Associated Cytokine Storm
Syndrome. Pages 393-406. Ulloa-Gutierrez, Ronaldo .
Chapter 24. The Intersection of Autoinflammation and Cytokine
Storm. Pages 407-421. Canna, Scott W.
Chapter 25. Macrophage Activation Syndrome in the Setting of
Rheumatic Diseases. Pages 423-434. Chatham, WW.
Chapter 26. Hemophagocytic Lymphohistocytosis in the Context of
Hematological Malignancies and Solid Tumors. Pages 437-449.
Lehmberg, Kai.
Chapter 27. Cytokine Storm and Sepsis-Induced Multiple Organ
Dysfunction Syndrome. Pages 451-464. Carcillo, Joseph A. et al.
Chapter 28. Murine Models of Familial Cytokine Storm Syndromes.
Pages 467-489. Volkmer, Benjamin et al.
Chapter 29. Murine Models of Secondary Cytokine Storm Syndromes.
Pages 491-518. Brisse, Ellen et al.
Chapter 30. Etoposide Therapy of Cytokine Storm Syndromes. Pages
521-547. Henter, Jan-Inge et al.
Chapter 31. IL-1 Family Blockade in Cytokine Storm Syndromes.
Pages 549-559. Cron, Randy Q.
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Chapter 32. IL-6 Blockade in Cytokine Storm Syndromes. Page 561568.

Chapter 33. Anti-interferon-γ Therapy for Cytokine Storm
Syndromes. 569-580. De Benedetti, Fabrizio.
Chapter 34. Alternative Therapies for Cytokine Storm Syndromes.
Pages 581-593. Ozen, Seza et al.
Chapter 35. Salvage Therapy and Allogenetic Hematopoietic Cell
Transplantation for the severe Cytokine Storm Syndrome of
Hemophagocytic Lymphohistiocytosis. Pages 595-606. Marsh,
Rebecca A.

197

AAJMS [Formerly IJMS] August 2020;3(3):198-204;ISSNe 2522-7386

LETTER TO THE EDITOR
DOI: : https://doi.org/10.32441/aajms.3.3.13
Editor-in-Chief, AAJMS.
I should be grateful if you kindly publish this
commenting letter in your esteemed journal, Aalborg
Academy Journal of Medical Science, as a comment on
the article entitled:
"الغدد الصم علم واسع وتسمية قاصرة ..تصريح اختصاصي" ,المنشور في
مجلة:
AAJMS [formerly IJMS] May, 2020;3(2):46-58. ISSNe
2522-7386

ث أعاله ,الذي اتفق على مضمونِ ِه تسعة عشر
عند قراءةِ البح ِ
طبيبا اختصاصيا ً محترما ,ذكروا أنهم يمثلون اثني عشر بلدا ً عربيا,
ويعملون في اإلمارات العربية المتحدة ( )10والمملكة العربية
عمان ( )1والبحرين ( )1والكويت (,)1
السعودية ( )4وسوريا ( )2و ُ
وجدتُ أن خالصة البحث أعاله يمكن إيجازها فيما يأتي:
"الغدد الهرمونية ليست صماء بأي ٍّ من المعاني اللغوية أو
التشريحية أو الوظيفية" ,وذكروا لرأيهم هذا عدة أسباب أذكر منها
اآلتي:
 .1الترجمة الحرفية عن اليونانية قاصرة ألنها اكتفت بترجمة مقطع
واحد من االسم المركب ولم تشر الى وجود اإلفراز الداخلي.
 .2هي ليست صماء بمعنى تشابهها مع فاقدي السمع فهي تتواصل
مع محيطها
 .3هي ليست منعزلة عما حولها....
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وكانت توصياتهم في مقالهم كما يأتي:
وصف هذه الغدد بالصم يظهر عجزا ً في لغتنا الرائعة أو أنه
إن
َ
ٌ
عجز في مجاراة تطورات العلم.
استخدام مصطلح "طب الغدد الهرمونية واالستقالب" بديال
منطقي لتسمية هذا الفرع من االختصاص الباطني ,يقصدون "علم
الغدد الصم".
وفي الحقيقة أن زمالءنا المحترمين بالرغم من علو كعبهم في
ودعونا إليها
مهنهم وتخصصاتهم ,وطالما نظموا المؤتمرات العالمية
َ
في سوريا (د .نبيل عسّة وزمالؤه) وفي اإلمارات (د .بشار االفندي
وزمالؤه) ,إال أن الخطأ كان جليا ً في هذا المبحث ,وهو يقع في
موضعين رئيسين هما:
 -1فه ُم معنى كلمة (الصم)
 -2تَرجمة كلمة ()Endocrine
أوال :الخطأ في فهم كلمة الصم:
صم) هي جمع كلمة (أصم) التي تعني باألساس
إن كلمة (ال ُّ
صما ُمها) ,تعني
(ص ّمة القارورة أو ِ
( ُمغلق) أو (مسدود) ومنه ِ
و(صما ُم
ص ُّمه ص ّما) تعني (سدّهُ),
ص َّم رأس القارورة َي ُ
ِ
( ِسدادُها) ,و( َ
القلب) يعني ( ِسداده) .وفي العربية هناك ما يُدعى باالستعارة
والمجاز ,ولقد استعيرت كلمة (األصم أو الصماء) كثيرا ً و صارت
َمجازا في مواضع عدة تدل جميعها على االنغالق واالنسداد ومنها
هذه االستعارات والمجازات :األص ُّم (الذي ال يَسمع النسداد أذنيه
واألرض
وهو األطرش) ,واألص ُّم (الذي ال يهتدي من صمم العقل),
ُ
الص ّماء (الغليظة غير بائنة المالمح) ,والفتنةُ الصماء (التي ال سبيل
إلى تسكينها) .وكنا في مرحلة الدراسة المتوسطة يأتينا معلم التاريخ
اإلسالمي بخرائط لم تكتب بها أية كلمة يسميها (الخرائط الصماء)
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ويطلب منا في االمتحان أن نؤشر عليها اسماء المدن ومواقع المعارك
وبعض األحداث.
صم) بهذا االسم وفقا ً للمعنى األصلي
ولقد سميت (الغدد ال ُّ
ال ُمعجمي لكلمة (أصم) وهو المغلق أو المسدود ,فهي إذن (الغدد
س َم كذلك ألنها ُ
رش ال
ط ٌ
ال ُمغلقة) ألنها ال قنوات لها  ,ductlessولم ت ُ َ
تسمع.
ثانيا :الخطأ في تَرجمة المصطلح Endocrine
جاء في الصفحة ( )50من البحث أن المقطع  crineيعني
(منعزل) أو (متميز) وهذا خطأ تر َجمي ,وهو الخطأ الثاني في بحثهم.
صحيح أن علم اإليتيمولجي  Etymologyيخبرنا بأن المقطع crine
متأ ٍ
ت من اإلغريقية ويعني (ينفصل  )separateأو (يتميز
 ,)distinguishلكن هناك لفظا ً مرادفا ً أخر أدركه المترجمون
العرب بدهاء وهو ) ي ْنفَ ِرز) القريب من المعاني (ينفصل) و(ينعزل)
و(يتميز) التي بنوا عليها نتائج البحث.
وعندما قام المترجمون العرب ,وكلهم من أعضاء مجامع اللغة
العربية ,بترجمة مصطلح  Endocrine Glandsإلى العربية
صم) ,أي (الغدد عديمة القنوات Ductless
ترجموها إلى (الغدد ال ُّ
 .)Glandsوالحق أن هذه الترجمة موفقة وجميلة وعلمية وتنبئ
بشكل مباشر عن تشريح ووظيفة هذه الغدد ,وهي أفضل من ترجمة
 Endocrine Glandsإلى (غدد اإلفراز الداخلي) حيث Endo
تعني داخلي و  crineتعني إفراز.
إن المقطع الالتيني  crineيعني إذن (إفراز) وليس (انعزال) أو
(تميز) ووراءه عشرات المصطلحات العلمية ,وعلى سبيل المثال
المصطلح ( )Exocrineأي اإلفراز الخارجي وهو ما يحدث في
الغدد ذات القنوات ,و  Apocrineال ُمفتَ َرز ,و  Eccrineالتي تعني
اإلفراز الخارجي أيضاً .حتى الكلمتان اإلنكليزيتان  secreteو
 excreteاالصل فيهما هو الجذر (.crine :)root
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خالصة تعقيبي هي:
صم)
إن ترجمة مصطلح ( )Endocrineعربيا ً إلى (الغدد ال ُّ
صم) يعني الغدد المسدودة
ليست قاصرة ,وإن مصطلح (الغدد ال ُّ
وليست (الفاقدة السمع) ,وأن لغتنا "الرائعة" ليست بقاصرة بذاتها وال
في مجاراة تطورات العلم.
لقد اكتشف الباحثون حديثا ً أن الهرمونات ال تنفرز من الغدد
صم وحسب ,بل إنها تنفرز أيضا من خاليا مفردة هنا وهناك في
ال ُّ
الجسم وتعمل الهرمونات التي تفرزها عليها ذاتها ,autocrine ,أو
أنها هرموناتها تعمل على خاليا قريبة منها  ,paracrineولكن ذلك لم
يدفعهم إلى تغيير مصطلح الغدد الصم بل جعلوا هذه المكتشفات
فرعية ضمن علم الغدد الصم  Endocrinologyذاته.
ختاما إذا كان ال بد من التغيير فلنستبدل مصطلح علم
الهرمونات  Hormonolgyبعلم الغدد الصم ,Endocrinology
وهو اسم مستخدم في الشبكة الدولية بتداول قليل.
Best regards
Yours Sicerely
Assistant Prof. Dr. Nabeel Najib Fadhil
)CABM, FRCP(London
College of Medicine, Ninevah University
Mosul, Iraq
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الرد من المؤلفين
السيد رئيس تحرير مجلة اكاديمية البورك للعلوم الطبية
نشكركم لنشر ومتابعة المقالة المذكورة ،ونشكر الدكتور
والصديق الفاضل نبيل نجيب فاضل الهتمامه ومراجعته العلمية
واللغوية المتميزة التي أثرت الموضوع .وهنا ردي (باسم المجموعة)
على ما تم ذكره في التعليق على المقالة.
قرأنا باهتمام رد األخ الكريم د .نبيل نجيب فاضل من كلية
الطب ،جامعة نينوى في العراق الشقيق على مقالتنا المنشورة في
مجلة اكاديمية البورك للعلوم الطبية
AAJMS [formerly IJMS] May,2020;3(2):46-58.
ISSNe .2522-7386
المعنونة :الغدد الصم "علم واسع وتسمية قاصرة" تصريح
اختصاصي.
ونحن اذ نشكر له إطراءه على مجموعتنا من المختصين بأمراض
الغدد الهرمونية واالستقالب نود الرد بالتالي على مالحظاته
الشخصية على المقال:
صم) لوصف الغدد التي تفرز
. ١ال شك أن اختيار كلمة (ال ُ
الهرمونات كان إعجازاً لغويا ً حيث ال ضرورة لإلعجاز ،ونحن
مازلنا نؤكد أن هذه الكلمة عاجزة ،ولو جزئياً ،عن االلمام بكل
التفاصيل .كنا قد راجعنا في مقالتنا المذكورة كل المعاني المحتملة
صم) ومن مختلف المراجع المتوفرة ،وذكرنا أن السبب
لكلمة ( ُ
األرجح الستعمال هذه الصفة حصراً ،هو كونها تشير إلى عدم وجود
القنوات المفرزة ،وذلك للتمييز بينها وبين الغدد التي تفرز عن طريق
قنوات خاصة.
أما بقية المعاني ومنها االنعزال والصالبة والكثافة وغيرها،
فكانت ضعيفة الحجة سهلة النقاش والدحض .نوهنا أن صفة
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(الصمم) تستعمل لشرح المعنى حتى في بعض النوط لجامعة مازالت
تدرس باللغة العربية ،مع وضوح عدد صحتها .هذا ال يعني باننا
فهمنا معنى الغدد الصم بانها صماء بمعني فاقدي السمع .ومن الممكن
أن انتشار مدارس "الصم والبكم" هو أحد أسباب هذا االلتباس الشائع
في كل األحوال ،الغدد الهرمونية ليست مغلقة أبداً كما اعتقدنا سابقاً،
وقد تكون على شكل خاليا متفرقة في األمعاء والقلب والشرايين .وقد
أثبت الفهم المعاصر على المستوى الجزيئي أن الهرمونات ال تنتقل
عن طريق الدم بالضرورة ،وأنها قد تنتقل مباشرة إلى النسج
المجاورة عن طريق االمتصاص ،وكذلك عن طريق معابر خاصة،
لتقوم بمفعول مباشر أو أنها تعمل في نفس الخلية التي تُصنِّعها.
. ٢أما بالنسبة للترجمة عن الالتينية ،نتفق بوجود معاني كثيرة مختلفة
ذكرت ،وأخرى لم تذكر للمصدر الالتيني .نوافق الدكتور فاضل بأن
وصف الغدد على أنها داخلية اإلفراز كان أجدى من وصفها بالصم،
صم) الغامضة والتي
ولكن يبدو أن اإلصرار على استعمال كلمة (ال ُ
تحتمل التأويالت لوصف الغدد التي تصنع وتفرز وتخزن
ا لهرمونات ،كان أحد أسباب عدم الوضوح كنتيجة نهائية .في كل
األحوال هذه الغدد ال تفرز داخليا ً فقط ،وال هي مغلقة بمعنى
الصمامة ،كما أسلفت.
. ٣ثم نعلم جميعاً ،وهذا ما ذكره الدكتور نبيل مشكوراً ،أن وجود
كلمة هرمونات في التسمية قد يكون معبراً أكثر ،فقد تسبب عدم
وجودها في زيادة غموض ماهية االختصاص للمرضى الناطقين
بالعربية ،ولبعض األطباء أيضاً .وكما تفضل أيضا ً واقترح الدكتور
نبيل أن يكون بديل التسمية لقب (علم الهرمونات) وهو مصطلح
معقول جداً ،وكان قد تم طرحه من قبل بعض أعضاء المجموعة،
ولكن المشكلة في ذلك أن اختصاص الغدد (الصم) الحالي يعالج أيضا ً
أمراضا ً لها عالقة بالغدة نفسها وال يقتصر على تقييم وتصحيح
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الهرمونات فقط ،كأورام الغدة النخامية والكظرية وكذلك أورام الغدة
عقدِها ،وغير ذلك.
الدرقية و ُ
. ٤نؤكد مجدداً ،ليس الهدف األساسي هو تغيير التسمية ،بل هو فتح
طرح مسبقاً ،ومراجعة المقترحات
باب النقاش في موضوع لم يُ َ
المطروحة إليجاد مسمى بسيط ومفهوم للتخصص ،ينصف رسالته
بدقة وشمولية .وكان من دواعي سرورنا أن درجة التجاوب من
زمالئنا في االختصاص فاقت التوقع حسب استبيان خاص ،سيتم
نشره قريبا ً.
. ٥نؤكد هنا أن تسمية اختصاص طبي ال تستوجب استعراضا ً
إلعجاز اللغة العربية ،بل األصل هو إعطاء تسمية مفهومة للجمهور
كما الحال في كل التخصصات الطبية األخرى؟
. ٦نحن ال ننادي بتقليد الغرب واتباعهم ،بل على العكس تماماً ،نحن
نأمل بالتميز عنهم وربما سبقناهم في هذه ،دون غيرها.
نعم صديقي العزيز ،لغتنا ليست عاجزة أبداً ،وال أحد يعتقد ذلك.
لكننا لسنا مع اعطاء ألقاب إعجازية تعجيزية ،غير دقيقة ،يصعب
على الجماهير فهمها ،ويسهل االلتباس معها.
ونؤكد لك بأن حوارنا لن يفسد أي ود واحترام بيننا.
دمتم بكل ود
عن المجموعة
د .بشار األفندي
العين/مشفى توام /جونز هوبكنز
كلية الطب /جامعة اإلمارات
٢٠٢٠/٥/٥
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Instructions for Authors
Introduction
The Aalborg Academy Journal of Medical Sciences [AAJMS], ISSN 2522-7386,
is a peer-reviewed, 3 issues published annually. Authors are invited to submit
for publication articles with a wide spectrum of coverage reporting original
work, in the fields of medicine, nursery, dentistry, and pharmacy sciences.
Review articles are usually by invitation only. However, Review articles of
current interest and high standard will be considered. Prospective work
should not be back dated. There are also sections for Case Reports, Brief
Communication, correspondence and medical news items. Authors should
read the editorial policy and publication ethics before submitting their
manuscripts. Authors should also use the appropriate reporting guidelines in
preparing their manuscripts.

2. Research Ethics
Studies involving human subjects should be conducted according to the World
Medical Association (WMA) Declaration of Helsinki - Ethical Principles for
Medical Research Involving Human Subjects. Studies involving non human animals
should follow appropriate ethical guidelines such as the Animal Welfare Act, The
Animals (Scientific Procedures) Act (Amendment) Order 1993, The EU parliament
directive on the protection of animals used for scientific purposes, ARRP policies
and guidelines, etc.
3. Reporting guideline
Responsible reporting of research studies, which includes a complete, transparent,
accurate and timely account of what was done and what was found during a research
study, is an integral part of good research and publication practice and not an
optional extra.
Guidelines for Reporting Health Research
Authors submitting manuscripts on health research are encouraged to follow the
appropriate reporting guidelines as stated by the Equator-Network in preparing their
manuscripts.
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CONSORT

Randomized controlled trials

Checklist

STROBE
PRISMA

Observational studies in epidemiology
Systematic reviews and meta-analyses

Checklist
Checklist

STARD

Studies of diagnostic accuracy

Checklist

COREQ

Qualitative research

ENTREQ

Synthesis of qualitative research

SQUIRE

Quality improvement in health care

Checklist

CHEERS

Economic evaluations of health interventions

Checklist

CARE

Case reports

Checklist

SAMPL

Basic statistical reporting

Authors should endeavor to address all items recommended by the guidelines (as a
minimum). Adherence to recommended reporting guidelines will increase the
probability of manuscripts to be accepted for publication.
The EQUATOR website provides a central repository of up-to-date reporting
guidelines and other resources that assist authors to prepare a good research
manuscript.
4.

Submission of Manuscripts: Manuscripts, or the essence of their content,
must be previously unpublished and should not be under simultaneous
consideration by another journal. The authors should also declare if any
similar work has been submitted to or published by another journal. By virtue
of the submitted manuscript, the corresponding author acknowledges that all
the co-authors have seen and approved the final version of the manuscript.
The corresponding author should provide all co-authors with information
regarding the manuscript, and obtain their approval before submitting any
revisions. Participation solely in the acquisition of funding or the collection of
data does not justify authorship. Manuscripts are only accepted for
publication on the understanding that the authors will permit editorial
amendments, though proofs will always be submitted to the corresponding
author before being sent finally to press. The authors should be able to
provide upon request the raw material of any study or the quality assurance
assessment of any study under publication. To avoid any delay in processing
manuscripts, prior to submission, all authors should refer to the STARD
checklist for reporting of diagnostic accuracy studies, and comply with the
guidelines. Prior to the initial submission of a new manuscript, please carefully
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consider that all authors’ names are included as no change to author’s details
will be permitted after the initial submission.
Electronic submission of Manuscripts: Manuscripts can now be submitted
electronically via email (ms@aaosjournal.com; ijms.iuaa18@gmail.com)
Electronic submission saves time and postage costs, and allows the manuscript to
be handled in electronic form throughout the review process. However, Figures
and Illustrations should be provided in jpeg format or authors may be asked to
submit the illustrations on glossy paper whenever necessary. Upon acceptance of
the manuscript for publication, authors are required to provide the original copy of
the assignment of copyright dully signed by all authors.
Manuscript Preparation:
The type of article should determine the manuscript structure. However, the general
structure for articles should follow the IMRAD structure.
Manuscripts including tables, references and figure legends, must be typewritten
(double-spaced) on 17X 24 cm or size A4 paper, with margins of at least 1 inch (2.5
cm). Pages should be numbered consecutively, beginning with the title page and
continuing through the last page of typewritten material. One original and three
photocopies of the entire manuscript should be submitted along with four sets of
photographs. Manuscripts and figures for review will not be returned to authors
whether the editorial decision is to accept, revise, or reject. The only exception will
occur when the Editor returns a manuscript with handwritten editorial suggestions
to authors to aid them in making revisions. Manuscripts must be accompanied by a
covering letter signed by the author and all co-authors. All Case Reports must
include at least one figure.
Title Page: The title phrase should be brief. The title page must contain (1) title of
the article in English, (2) correct first name, middle initial and family name of each
author plus highest degrees, not more than 2, in that specific order (3) any
disclaimers, and (4) a short running title of no more than 40 characters (count
letters and spaces). The second page should include IN ENGLISH (1) name and
address of the department(s) and institution(s) from where the research was
carried out for each author; affiliation address should be a record of where an
author is currently working. If the study was previously carried out at another
institute this should appears as “formerly of ....” (2) Current position and affiliation
address for the corresponding author and (3) name, address, telephone number,
fax number and E-mail address of author to whom correspondence should be sent
if it differs from the first author. Review articles should consist of one or 2 authors,
only Clinical Review or Meta-analysis may include multiple authors. Case Reports
should preferably not exceed 4 authors.
Abstracts: Abstracts in English for Review articles and Case reports should be
unstructured of not more than 150 words. All original articles must contain a
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structured abstract of not more than 250 words. The following are typical headings:
Objectives (background), Methods (settings, design), including where and when the
study took place, Results, Conclusion.
Introduction: The introductory section of Case Reports should always include the
objective and reason why the author is presenting this case.
Methods: In studies of diagnostic accuracy, the methods section should include the
inclusion and exclusion criteria of patients involved in the study together with
information on patient recruitment.
Tables: Tables should be double spaced on a separate sheet of paper. Do not
submit tables as photographs. Number tables consecutively in the order of their
first citation in the text and supply a brief title for each. Give each column a short
or abbreviated heading. Place explanatory matter in footnotes, not in the heading.
Explain in footnotes all non-standard abbreviations that are used in each table. For
footnotes use the following symbols, in this sequence *, †, ‡, §, **, ††, ‡‡, §§ etc.
Bar graphs and pie charts should only be used where absolutely indicated and
should be provided in color; where possible the information should be presented in
table format.
Acknowledgment: Acknowledgment should conform to the Uniform Requirements
for Biomedical Journals which states: List all contributors who do not meet the
criteria for authorship, such as a person who provided purely technical help, writing
assistance, or a department chair who provided only general support. Financial and
material support should also be acknowledged. Groups of persons who have
contributed materially to the paper but whose contributions do not justify
authorship may be listed under a heading such as “clinical investigators” or
“participating investigators,” and their function or contribution should be
described, for example, “served as scientific advisors,” “critically reviewed the
study proposal,” “collected data,” or “provided and cared for study patients.”
Because readers may infer their endorsement of the data and conclusions, all
persons must have given written permission to be acknowledged.
References: References should be numbered consecutively in the order in which
they are first mentioned in the text, not alphabetically. References must be
highlighted in bold throughout the text of the manuscript. List all authors when
there are six or fewer; when there are seven or more, list only the first six and add
“et al”. All references must be cited in the text or tables. Where references are
cited in tables only, the first reference number used in the table should follow on
numerically from the last reference number used in the main text of the article.
Where previous
Studies are mentioned in a table the author’s names should appear in Vancouver
style, with the names and reference numbers appearing in one column, and any
other necessary information appearing in a separate column. Unpublished data and
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personal communications will not be accepted as references. Please try to avoid
using conference papers or abstracts as references, these can only be allowed if
published by journals included in Index Medicus or a well-known publishing
company and are within one year from the submission date of the manuscript.
Only 1-2 up to date references should be used for each particular point in the text.
References to journal articles should include, in this order: (1) authors, (2) title, (3)
journal name (as abbreviated in Index Medicus, if not included in Index Medicus
journal title should be given in full), (4) year, (5) volume, (6) page numbers. Volume
and edition numbers and specific page numbers should be included when
appropriate. Secondary references are not acceptable.
The author is responsible for the accuracy and completeness of the references and
for their correct textual citation. When a citation is referred to in the text by name,
the accompanying reference must be from the original source. Upon acceptance of
a paper all authors must be able to provide the full paper for each reference cited
upon request at any time up to publication. Failure to do so may result in the paper
being withdrawn from the journal. References must be formatted in Vancouver
style as follows:Journal: Al Obaidi AH, Alsamarai AGM. Effect of acetaminophen and Nacetylcystine on biochemical markers in asthma. MEJFM 2007;5: 8-14.
Book Chapter: Jarvis D, Burney P. Epidemiology of asthma. In: Busse WW, Holgate
ST, editors. Asthma and rhinitis. London: Blackwell Science Ltd; 2000. p. 17-33.
Review Articles should include an extended bibliography. Original Articles and Case
Reports should include up to date references, preferably not exceeding 15 for Case
Reports. Brief communication should include a maximum of 5 references. A small
number of older landmark references can be included where appropriate.
Illustrations: Four copies of all figures or photographs should be included with the
submitted manuscript, together with an electronic version of the figure saved in
Adobe Photoshop on CD-ROM. Photographs must be high contrast, glossy, black
and white prints, unmounted and untrimmed, with preferred size between 4 x 5
inches and 5 x 7 inches (10 x 13 cm and 13 x 18 cm). Photographs will also be
accepted at the discretion of the Editorial Board. Figure number, name of
corresponding author, and an arrow indicating “top” should be typed on a gummed
label and affixed to the back of each illustration. All lettering, arrows, or other
artwork must be done by an artist or draftsman. If arrows are used please ensure
they appear in a different color to the background color. If arrows distinguish
different items on the figure then different arrow styles should be used i.e. long,
short, fat, slim. Graphs and charts must also be prepared professionally by an artist
or draftsman and submitted on glossy paper. Do not write on the back of figures or
scratch or mark them by using paper clips. Do not bend figures or mount them on
cardboard. Written permission must accompany any photograph in which the
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subject can be identified or any illustration that has been previously published. All
illustrations (“figures”) must be numbered as cited in the text in consecutive
numeric order. With color illustrations, the author must bear part of the expense
for color reproduction. Titles and detailed explanations belong in the legends for
illustrations (on a separate sheet), not on the illustrations themselves.
The Journal will assume that informed consent for publication has been obtained
from all identifiable subjects.
Abbreviations and symbols. Use only accepted international abbreviations. If
during the editing process. Avoid abbreviations in the title and abstract. The full
term for which an abbreviation stands should precede its first use in the text unless
it is a standard unit of measurement. The following is a list of abbreviations which
may be used without expansion. CD; CD-ROM; DDT; DNA; DOS; EDTA; F; HLA; ISSN;
Nd:YAG; OD; OS; OU; PaCO2; PaO2; PAO2; PCO2; pH; PO2; RAM; RNA; ROM; SD;
SE; SEM; SSC; SSPE; TNM; ul; UV; UV-A; UV-B; UV-C; VDRL.
Ethical consent: All manuscripts reporting the results of experimental
investigations involving human subjects should include a statement confirming the
informed consent was obtained from each subject or subject’s guardian, after
approval of the experimental protocol by a local human ethics committee.
Conflict of interest: Conflict of interest for a given manuscript exists when a
participant in the peer review and publication process - author, reviewer, and
editor - has ties to activities that could inappropriately influence his and her
judgment, whether or not judgment is in fact affected. Financial relationships with
industry (for example, through employment, consultancies, stock ownership,
honoraria, expert testimony), either directly or through immediate family, are
usually considered to be the most important conflicts of interest. However,
conflicts can occur for other
reasons, such as personal relationships, academic competition, and intellectual
passion. Public trust in the peer review process and the credibility of published
articles depends in part on how well conflict of interest is handled during writing,
peer review, and editorial decision making. Bias can often be identified and
eliminated by careful attention to the scientific methods and conclusions of the
work. Financial relationships and their efforts are less easily detected than other
conflicts of interest. Participants in peer review and publication should disclose
their conflicting interests, and the information should be made available so that
others can judge their effects for themselves. Because readers may be less able to
detect bias in review articles and editorials than in reports of original research,
some journals do not accept reviews and editorials from authors with a conflict of
interest.
Authors - When they submit a manuscript, whether an article or a letter, authors
are responsible for recognizing and disclosing financial and other conflicts of
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interest that might bias their work. They should acknowledge in the manuscript all
financial support for the work and other financial or personal connections to the
work.
Reviewers - External peer reviewers should disclose to editors any conflicts of
interest that could bias their opinions of the manuscript, and they should disqualify
themselves from reviewing specific manuscripts if they believe it appropriate. The
editors must be made aware of reviewers’ conflicts of interest to interpret the
reviews and judge for themselves whether the reviewer should be disqualified.
Reviewers should not use knowledge of the work, before its publication, to further
their own interests.
Editors and staff - Editors who make final decisions about manuscripts should have
no personal financial involvement in any of the issues they might judge. Other
members of the editorial staff, if they participate in editorial decisions, should
provide editors with a current description of their financial interests (as they might
relate to editorial judgments) and disqualify themselves from any decisions where
they have a conflict of interest that, in the editors’ judgment, readers should know
about. Editorial staff should not use for private gain the information gained
through working with manuscripts.
Corrections, retractions and expressions of concern about research findings Editors must assume initially that authors are reporting work based on honest
observations.
Permission to Reprint: Whenever a manuscript contains material (text, tables
dosages, figures etc.) which is protected by copyright, it is the obligation of the
author to secure written permission from the holder of the copyright.
Proofs: The research team of any study should assign one of the authors as the
corresponding author. The Editorial Office will send proofs of the manuscript to the
corresponding author for final proof reading and it will be the responsibility of the
corresponding author to return the galley proof materials appropriately corrected
within the stipulated time, proofs will not be accepted from any other of the
authors without an accompanying authorization letter from the corresponding
author. After the corresponding author has signed the galley proof, they will bear
the burden of responsibility for any publication errors missed on the galley proof
found after publication. No major changes such as deletion, shortening or
expansion of sentences in the text will be accepted at this time. During the proofing
process, no addition of information is allowed, however, if there new relevant
information to be added to the manuscript, this can be included as an addendum
to the article. The corresponding author(s) is required to sign on each page of the
galley proof indicating their approval of any Editorial amendments and agree that
the meaning of their article has not been altered. The author should review this
carefully, as he is responsible for all changes in his work, including changes made by
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the copy editor. It is the duty of the corresponding author to respond promptly to
any query from the Editing Department as failure to do so may result not only in
delay of the article but also return of the article to the author without publication.
Papers will be published only when they finally accepted manuscript signed by the
corresponding author or designated corresponding author is received in the
Editorial Office. If a manuscript is sent out for proofing and no response is received
from the corresponding author, this manuscript will be deferred for one issue only.
The proof will then be resent after one month and if there is still no response from
the corresponding author at that time the paper may be withdrawn from the
Journal. If the Editorial Office is able to proofread the article and answer any
outstanding queries, it will be at the Editor’s discretion to proceed with the
publishing of the paper including a statement that this has not been proofread by
the corresponding author. If there are a substantial number of unresolved queries
then the paper may be withdrawn from the Journal.
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