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LEADING ARTICLE
COVID-19 in Iraq: What is behind uncontrolled infection
pattern.
Abdulghani Mohamed Alsamarai, Tikrit University College of Medicine, [TUCOM],
Tikrit, Iraq. Email: abdulghani.Mohamed@tu.edu.iq, galsamarrai@yahoo.com;
Mobile: +9647701831295,
ORCID: http://orcid.org/0000-0002-7872-6691
Editor-in-Chief, Aalborg Academy Journal of Medical Sciences
Coronavirus infections is not a new viral disease [1] and form the second common
aetiology of common cold following Rhinoviruses [2]. The infection is zoonotic viral disease
[3,4]. Previously SARS-CoV-2 infected human, but COVID-19 is the first pandemic caused
by coronavirus in a trend that differ from the previously reported global pandemics [2, 5-7].
At 19th April 2021, in Iraq, the cumulative cases number is 984,950, which form the top
number in Arab countries and 25th rank for number of confirmed cases globally. The time
line of daily cases are shown in Fig.1. on monthly bases. After the detection of first
confirmed case at 24th February 2020, there is a gradual increase in cases incidence. The
first peak of cases incidence is in 1st July 2020 and then declined in 1st of August, however, it
is followed by an increase in cases number to form the 2nd peak in 1st October 2020. Then
subsequent decline in cases occurred to reach (902 cases ) in 1st January 2021, however, a
sharp increase in cases number in the next 3 months.
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Fig.1,. Daily cases in Iraq
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The Government responses started on 13 March 2020 which include curfews, closing of
education institutions, restriction of travel between Governorate, and closing borders [8].
Thus following the governmental responses the disease incidence rate reduced and R0
declined from 2 in the second week into 1.18 in the 9th week. However, the curfew partial
lifting on 18 April 2020 associated with increased incidence and R0 ranged between 1.11 to
1.21 during the next 7 weeks.
Although, the applied preventive measures of social distance, mask using and personal
hygiene's reflected on the disease incidence, however, two peaks of confirmed COVID-19
cases on October and April occurred. This peak attributed to:
1.
2.

3.
4.
5.
6.
7.
8.
9.

Population none compliance to Ministry of Health Guidelines for COVID-19
prevention and control.
Economical status of large number of Iraqi families. These families are unable to
offer the mask, detergents, and sound food. In Iraqi population 31.7% are under the
poverty line [9].
Religious tourism.
Increase in the MOH community based screening, on 27 April 2021, a total number
of 9 244 746 samples were tested to confirm SARS-CoV-2 infection.
Low rate of receiving the vaccine. On 27 April 2021, only 333050 (0.829%)
individuals were vaccinated.
Increase in genetic mutation rate which may contributed to more transmission of the
virus among families and local communities.
Genetic susceptibilities and the evidence for this is the high mortality in a cluster of
families.
Misbelieve of some community groups with none avoidance of crowded festivals.
Open borders between Iraq, Iran and Turkey.
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Abstract
Asthma is a common chronic airway disease worldwide. Recent studies findings
suggested that asthma is not a single disease entity, but it is a syndrome that characterised
shortness of breath, intermittent attack, cough and wheezing. The disease onset
commonly occurred during childhood. The natural history of asthma is variable and the
disease not restricted to children, also it affects adults and both gender. Asthma
pathogenesis is a complex scenario interplay of sequences of inflammation, immune
responses, and airway remodelling. Thus the disease presented with different phenotypes
and endotypes which are with variable treatment outcomes. The chronic inflammation is a
main corner stone of asthma pathogenesis during attack and during asymptomatic course.
The inflammation and immune responses are induced by the inhaled allergens and
multiple host cells are involved in asthma pathogenesis. In this review we present the role
of eosinophils, basophils and neutrophils in pathogenesis of asthma.
Keywords: Asthma, eosinophil, basophil, neutrophil.
1. Introduction
Asthma is a common chronic airway disease worldwide [1,2].Asthma is not a
single disease entity, but it is a syndrome that characterised by shortness of breath,
intermittent attack, cough and wheezing. The disease onset commonly occurred during
childhood [3]. The natural history of asthma is variable and the disease not restricted to
children, also it affects adults and both gender [3]. Asthma pathogenesis is a complex
scenario interplay of sequences of inflammation, immune responses, and airway
remodelling. [4,5]
The chronic inflammation is a main corner stone of asthma pathogenesis during
attack and during asymptomatic course [6]. The inflammation and immune responses are
induced by the inhaled allergens, that include house dust mite, moulds, grasses, pollen,
animal dander, and trees [7,8]
After the induction phase of the disease, there is possibility of remission or course
chronicity with intermittent attacks which lead to smooth muscle hypertrophy, epithelial
mucus metaplasia, and glycoprotein deposition in the sub-epithelial matrix [6]. When
allergens come in contact with mucus and epithelial barriers penetrate these barriers and
induce cytokines that induce subsequent events. Viral infections is a major risk factor for
3
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asthma induction mainly in atopic individuals [9]. Chronic inflammation in asthma was
initiated and driven by interplay of innate immune response, adaptive immune response
and respiratory epithelium [10].
2. Asthma phenotypes and endotypes
Asthma is not a single entity and it is a heterogenic syndrome. Asthma is defined as a
''collection of several distinct diseases (endotypes) and varying phenotypes (young atopic,
obese middle aged and elderly), all of which manifest with symptoms of wheezing and
shortness of breath to cough and chest tightness and accompanied by variable airflow
obstruction''[11].Table 1. Shows the endotypes and phenotypes.
Table 1. Asthma endotypes and phenotypes. [11].
Endotype

Phenotype

Clinical features

T2 high

Atopic

Early onset, well
defined, steroid
sensitive

Late onset

±
concomitant
CRSwNP,
steroid
refractory
Adult onset

AERD

Non-T2

Molecular
mechanism
Allergic
sensitisation

Biomarkers

Staphylococcus
aureus enterotoxin

Dysregulated
arachidonic
metabolism

acid

Non-atopic

Adult
onset,
paucigranuocytic
or neutrophilic

NLRP3/IL-1ß,
altered micro-RNA
expression, Th17

Smokers

Older adult

Oxidative
stress,
mixed Th2 high
Th2 low

Obesity
related

Female sex

Elderly

>50 to > 65 years
at onset

Oxidative
stress,
neutrophils,
increased
innate
immune activation,
Immunosenescence,
Th1/Th17
inflammation

Blood/sputum
eosinophils
count,
serum
specific allergen
IgE,
high
FeNO,
high
total IgE
Blood/sputum
eosinophils
count,
high
FeNO,
Blood/sputum
eosinophils
count, urinary
LTE4
Induced sputum
neutrophil
count, MMP-9
in Bal
Induced sputum
neutrophil
count

Serum IL-6

Induced sputum
neutrophils
count

Natural
history
Identifiable
and treatable,
preserved
lung function

Severe from
onset,
more
frequent
exacerbation
Severe from
onset,
more
frequent
exacerbation
Variable
course
and
lung function
More
frequent
exacerbation,
low
lung
function
Severe
symptoms,
preserved
lung function
Steroid
resistant

CRSwNP= Chronic rhinosinusitis with nasal polyp
FeNO= Fractional excretion of Nitric Oxide
3. Eosinophils role in induction of inflammation in asthma
The role of eosinophils in pathogenesis of asthma was reviewed in last decade [12-15].
The measurement of the inflammation of airway that was induced by eosinophils can be
achieved invasively by bronchoscopic sampling or non-invasive sputum analysis [13].
Sputum and bronchoalveolar lavage examined for eosinophils counts, cytology, FeNO,
eosinophil cationic protein, eosinophil-derived neurotoxin, eosinophil peroxidase, and major
4
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basic protein. Eosinophil recruitment from blood to tissue required eosinophils activation [1618]. Allergic diseases including asthma were associated down-regulation or up-regulation of
surface eosinophils proteins and Fc receptors or integrins activation [16-19]. Eosinophils
surface proteins such as CD44, CD45RO, CD48, CD137, CD89, CD16, IL-2Rα, IL-17RA,
CD25, IL-17RB, regulated in asthma and involved in disease pathogenesis [16, 20,21].
The eosinophils surface proteins that serve as a target for therapy in asthmatic patients
include activated ß2 integrin, CD162, CD125, CD25, CD18, CD11a, and CD11b [16,21].
However, eosinophils express several inhibitory receptors [22].
The mediators that were released by eosinophils had the capacity for induction of airway
hyperresponsiveness [15]. Human eosinophils major basic proteins and eosinophils
peroxidase induced airway hyperresponsiveness (AHR) in animal models [23,24]. However,
eosinophils cationic proteins and eosinophils-derived neurotoxins did not [23]. The
mechanism by which AHR was induced by bradikinin production [24]. In addition, major
basic proteins cause histamine release by basophils and mast cells [25,26].
Eosinophils count in sputum and bronchoalveolar lavage fluid was lower in none
asthmatic as compared to asthmatic subjects [27]. Th2 cytokines expression like IL-5 as an
indicator of eosinophilc inflammation increased in bronchoalveolar lavage fluid from asthma
patients [28]. Eosinophilia of blood correlated with asthma exacerbation frequency and
severity [27,29], however, there was none eosinophils asthma phenotype and presence of
other causes for peripheral eosinophilia [30,31]. Several cytokines such as IL-13 produced by
eosinophils and thus IL-13 lead to AHR and induce mucus secretion [24]. Th2 cells and
ILC2s also produced IL-13. In addition, eosinophils produced leukotrienes which induce
AHR [32].
Eosinophils development from CD34+ hematopoietic progenitor cells were promoted
by IL-5, IL-3 and granulocyte-macrophage colony stimulating factor, however, only IL-5 was
specific for eosinophils development [12]. Proinflammatory mediators are produced by
eosinophils which included eosinophils cationic proteincytokines and newly synthesised
eicosanoids [33-35]. Previous studies [12-15]suggested that eosinophils play a role in asthma
pathogenesis through release of mediators, cytokines and chemokines such as MBP, ECP,
EDN,EPO, galectin-10, LTC4, PEG2, platelet-activating factor, thromboxane, TGF-ß, IL-3,
IL-4, IL-5, IL-8,IL-10, IL-12, IL-13, IL-16, IL-18, TNF-α, CCL5 and CCL11. Airway
remodelling was a potential change that was caused by eosinophils inflammation induction
and release of fibrogenic mediators and multiple growth factors such as transforming growth
factor (TGF-ß), matrix metalloproteinase-9, tissue inhibitor of mettaloproteinase-1, vascular
endothelial growth factor, basic fibroblast growth factor, angiogenin, MBP, ECP, IL-17, IL13, heparin-binding epidermal growth factor, nerve growth factor, cystinyl leukotrines, and
stem cell factor [36-55]. In asthma exacerbation, eosinophila of the airway was the early
feature [56]. In addition, eosinophils released cytokines were responsible for induction of
various immunomodulation in asthma patients [26,57-70]. Fig1. Illustrate the role of
eosinophils in asthma pathogenesis.
4. Basophils role in induction of inflammation in asthma
Recent studies indicated that basophils play a potential role in induction of allergic
inflammation in both IgE dependent and none-dependent. [71]. Basophils migrated to the
site of allergic inflammation and secreted chemokines, proteases and cytokines [12]. The
mediators that were produced by basophils divided in to cytokines/chemokines, preformed
mediators, and newly synthesised lipid mediators [72]. In allergic inflammation basophils
induced its effect through histamine that is stores in granules, rapid production of LTC4,
LTD4, and LTE4 which cause bronchoconstriction and increase vascular permeability
[12,14].
5
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Activated basophils expressed cytokines such as GM-CSF, IL-13 and IL-4, but IL-4 was
secreted by activated basophils in high concentration and rapid response [12]. In animal
model, basophils production of none mediated IgE IL-4 was the early differentiation of Th2
[73]. IgE synthesis amplification under the control of expression of IL-13, IL-4 and CD154
by basophils [12]. A novel mediator, granzyme B (protease) was secreted in asthma
following challenge with inhalation allergens [74]. The predominant source of IL-4 in
allergen activated polymorphonuclear cells and in mouse models [12]. Post-mortem studies
on patients die due to asthma show increased number of basophils in lung tissue [73,75-77].
Studies in animal models suggested that basophils play direct role as antigen presenting cell
that lead to Th2 responses induction, IL-4and MHC class II molecule expression [78-80].
CD63 and CD203C are the well-described human basophils activation markers [81-83].
Similar up-regulation exhibited by CD107a, CD164 and CD13 [84]. Identification of
basophils can be achieved by expression of CCR3, CD123, or CRTH2 cell surface markers
[82,83]. Additionally, basogranulin was a the specific basophils marker [85] and secreted
after both non- IgE and IgE- mediated stimuli [86]. Basophils identification in tissue can be
done using immunohistochemical technique to detect basogranulin as specific marker [87].
5. Neutrophils role in induction of inflammation in asthma
Neutrophilic asthma is one of the refractory asthma phenotype, which characterised by
course severity, fixed obstruction of the airway, poor response to treatment and frequent
exacerbation [88-91]. Neutrophilic asthma was not fully understood phenotype, however,
this phenotype was complex and form about 30-50% of symptomatic asthma [92]. Obesity,
gastrointestinal reflux disease, respiratory infections, and obstructive sleep apnoea were
associated with neutrophilic asthma [93].
Better outcomes of severe asthma treatment were achieved recently by the phenotypes
characterization which contribute to personalized therapy of asthma through the development
of novel biologics [88,92,94,95,96,97]. Th2 driven eosinophic asthma in about 50% of
asthma cases, while the remaining half were none eosinophils asthma phenotypes and were
subdivided into paucigranulocyte and neutrophilc subtypes [94,95,98].
Phenotype of neutrophilic asthma was less well defined [99,100], while the eosinophils
asthma phenotype was well defined [96,98-105]. Neutrophilic asthma pathophysiology was
complex. High neutrophils count in sputum from neutrophilic asthma in 40-76% of sputum
cells [99,100,106] and less sputum eosinophils count [95,104]. Presence of high number of
neutrophils in sputum was associated with persistant asthma severity [88,95,97,106,107], low
FEV1 [108] and fixed airway obstruction [106,108,109]. Exacerbation was more frequent in
neutrophilic asthma phenotype, but the severity was less than that in eosinophilic phenotype
[110-113].
Neutrophilic asthma was characterised by nocturnal worsening which associated with
high number of BAL granulocytes [114] and this guide the treatment of cases [115].
Neutrophilic asthma was with poor prognosis, worse quality of life, none responsive to high
dose of inhaled corticosteroids and newly developed biologic therapy [88-90,97,102,108,116122].
To date, there was no specific biomarkers for neutrophilic asthma diagnosis, however,
the phenotype was adult onset, mainly not atopic, and with bronchoprovacation test weak
responsiveness to methacholine [103,108,123-125]. Innate immune response alteration and
Th17 cells activation drive the neutrophilic asthma [126-128]. IL-17A and IL-17F were play
a potential role in neutrophilic asthma pathogenesis and neutrophilic inflammation. However,
other cytokines and chemochines such as TGF-ß, TNF-α, IL-1ß, IL-23, IL-8 and IL-6 which
act with IL-17A in induction of neutrophilic inflammation in severe cases [129-132].
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Pathogens elimination from the airway was done by neutrophils. But persistent
neutrophilia and protease secretion will lead to airway injury, hypersecretion of mucus, and
airway obstruction and remodelling [133]. Neutrophils recruitment to lung tissue in asthma
patients and induce neutrophilic inflammation include the following cytokines, lipids,
chemokines and complements: IL-1α, IL-1ß, IL-1Ra, IL-6, IL-10, IL-17, IL-23, INF-γ, TNFα, LTB4, Lipoxin A4, Resolvin D1/E1, PGD2, CXCL1, CXCL5, CXCL6, CXCL8, C5a, and
FMLP [134-163]. However, IL-1Ra, IL-10, Lipoxin A4, Resolvin D1/E1, and PGD2 were
decreased while others were increased. The most potent neutrophils chemoattractant in the
lung was CXCL8 [164] and was increased in asthmatic nasal secretions and sputum
[165,166]. Asthmatic patients neutrophils express the high affinity IgE receptor (FcsR1)
which induct release of CXCL8 from neutrophils [167]. It was suggested that Th17, Th1 and
neutrophils form a network communication in airway and cause severe attack that refractory
to corticosteroids [133].
In asthma patients, neutrophils form the first line defense mechanism against pulmonary
infection [168], however, it release mediators that attract macrophages/monocytes to
infection site [169].Additional side effects were excerted by neutrophils and cause mucus
hypersecretion, and airway obstruction, airway smooth muscle responsiveness increase, and
airway remodelling [170-172]. Studies in children and adults with asthma not confirmed the
association between neutrophilic inflammation and airway remodelling [173,174].
Persistence of neutrophils in airway of asthma patients may be contributed to that
corticosteroids inhibition of neutrophils apoptosis [175-178],release of ATP from dying cells
[179-181], LTB4 inflammatory mediators [182], and pathogen-induced mechanisms [183].
6. Mast cells role in induction of inflammation in asthma
Mast cells activation as a response to IgE antigen binding receptor with Th2 cell
activation initiate the chronic inflammation in asthma [184]. Mast cells contain high affinity
IgE receptors and localised in connective tissue and mucosal membrane and blood vessels
[185]. Mast cells play a potential key role in induction of inflammation and modulation of
production of mediators and activated by cytokines, viral and bacterial antigens, hormones
and growth factors [186]. Local production of monocytes/mast cells (MCP-1 and RANTES)
chemotactic factors lead to accumulation of mast cells in inflamed tissues [187].
Mast cells with two phenotypes, the mucosal mast cells and tissue mast cells [188].
Tissue mast cells contain chymase and tryptase, while mucosal mast cells contain tryptase
only, additionally, both phenotypes were differ in their number, secretary granules type and
stimuli responsiveness [188]. Mucosal mast cells contain more chondroitin, while tissue mast
cells contain heparin and responded to neuropeptides while mucosal mat cells not respond
[188].
Mast cells play a role in asthma pathophysiology [189], and mast cells express many
receptors such as CD117, Fc€R1, CD32a, CD64, PGE2 receptors, C3a and C5a receptors,
adenosine receptor, ß2 adrenergic receptor, IL-10R, IL-9R, IL-5R, IL-4R, IL-3R, IFN-γR,
GM-CSFR, CXCR4, CXCR2, CCR5, CCR3, Toll-like receptor, and nerve growth factor
receptor [190-192]. Mast cells release or generate PGD2, platelets activating factor,
histamine, leukotrines, and others as a immediate inflammation responses [193]. The above
mediators induce spasmogenic and vasoactive action in asthmatic patients.
Proinflammatory cytokines such as IL-8, IL-6, IL-1 and TNF-α which are innate
immunity important factors and mast cells the only cells that release preformed TNF-α
[194].Theoharides et al [195] reported that asthma worsen by stress, a process that mediated
by mast cells activation that infiltrate bronchial smooth muscle and cytokines secretion. IL-9
target mast cells and expanded the population of mast cells [196]. Independent of IgE, mast
cells activated by IL-18 and produce histamine and Th2 cytokines [197]. Several
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inflammatory cells were detected in bronchial biopsy and BAL including mast cells [198].
Mast cells synthesise IL-17 in response to signals through TLR9, TLR7, TLR4, TLR3, TLR2,
and TLR1 [199]. IL-33 augmented the release of vascular endothelia growth by mast cells in
response to substance P [200]. Mast cells participation in asthma development is through
surface high affinity receptors for IgE cross-linking which lead to production of
proinflammatory and vasoactive materials [184].
Mast cells released mediators that were classified into cytokines/ chemokines, newly
synthesized lipid mediators, and preformed mediators [12], however, this categorization not
absolute as that TNF-α included in newly synthesized and preformed mediators. The
preformed mediators include tryptase, chymase, histamine, proteoglycans (heparin and
chondroitin sulphates) carboxypeptidase A and their storage was in cytoplasmic granules
[12]. These mediators play a role in the pathophysiology of asthma [14].
KIT (CD117) and Fc€R1activated mast cells and contribute to rapid synthesis of
eicosanoid mediators from arachidonic acid that was stored in endogenous membrane and
subsequent synthesis of cysteinyl leukotrienes which induce bronchoconstriction, attract
eosinophils, mucus production induction and initiate vascular permeability. PGD2 as newly
synthesized mediators induce basophils and eosinophils attraction and bronchoconstriction
[12]. Additionally, TNF-α stored and produced by mast cell and cause increase in
hyperresponsiveness and upregulation of epithelial and endothelial adhesion molecules. Also
mast cells release other cytokines (such as GM-CSF, IL-3, IL-5, IL-13, 1L-10, IL-6) and
chemokines [CCL3, CXCL8 (IL-8)] [190-192].
Based on animal studies it was suggested that mast cells to play function in adaptive
immunity, innate immunity, and homeostasis [12].
Allergic diseases (asthma, allergic rhinitis and anaphylaxis) pathogenesis central action was
the activation of mast cells through Fc€R1 [12]. Atopic asthma specificity is the Fc€R1
expression robust upregulation on nasal and alveolar mast cells and the changes of alveolar
mast cells skewed toward Th2 profile that was correlated with clinical outcome [201,202].
References
1. Papi A, Brightling C, Pedersen SE, Reddel HK. Asthma. Lancet 2018;391(10122):
783-800.
2. Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability(YLDs) for 1160
sequelae of 289 diseases and injuries 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet 2012;380(9859):2163-2196.
3. Alsamarai AGM, Salih MA, Alobaidy AH, Alwan AM, Abdulaziz ZH. Risk
factors for asthma in Iraqi children. Jour Rural Tropical Public Health 2009; 8:4552.
4. Alobaidi AHA, Alsamarai AGM. Effect of acetaminophen and NAC on bronchial
markers in asthma. Middle East J Fam Med 2007;5:8-14.
5. Alobaidi AHA, Alsamarai AGM. Evaluation of simvastatin anti-inflammatory and
antioxidant effect in asthma J Bahrain Med Society 2008;20(2):103-108.
6. Locksley RM. Asthma and allergic inflammation. Cell 2010;140:777-783.
7. Alzakar RH, Alsamarai AGM. Efficacy of immunotherapy for treatment of allergic
asthma in children. Allergy Asthma Proc 2010;31:324-330.
8. Alsamarai AGM, Alobaidi AH, Alrefaie SM, Alwan AM. House dust mite
immunotherapy in Iraqi patients with allergic rhinitis and asthma. Pharmacotherapy.
Chapter 7, pp.141-154, 2012. ISBN 979-953-305-316-2. In Tech- Open Access
Publisher.
9. Gao H, Ying S, Dai Y. Pathological Roles of Neutrophil-Mediated Inflammation in
Asthma and Its Potential for Therapy as a Target. J Immunol Res.
8

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
2017;2017:3743048.
10. Ishmael FT. The inflammatory response in the pathogenesis of asthma. JAOA
Supplement 7, 2011;111(11):S11-S17.
11. Kuruvilla ME, Lee FE, Lee GB. Understanding Asthma Phenotypes, Endotypes, and
Mechanisms of Disease. Clin Rev Allergy Immunol. 2019 Apr;56(2):219-233.
12. Stone KD, Prussin C, Metcalfe DD. IgE, mast cells, basophils, and eosinophils. J
Allergy Clin Immunol. 2010 Feb;125(2 Suppl 2):S73-80.
13. George L, Brightling CE. Eosinophilic airway inflammation: role in asthma and
chronic obstructive pulmonary disease. Ther Adv Chronic Dis. 2016;7(1):34-51.
14. Metcalfe DD, Pawankar R, Ackerman SJ, Akin C, Clayton F, Falcone FH, et al.
Biomarkers of the involvement of mast cells, basophils and eosinophils in asthma
and allergic diseases. World Allergy Organ J. 2016;9:7.
15. McBrien CN, Menzies-Gow A. The Biology of Eosinophils and Their Role in
Asthma. Front Med (Lausanne). 2017 Jun 30;4:93.
16. Johansson MW. Activation states of blood eosinophils in asthma. Clin Exp Allergy.
2014;44(4):482–98.
17. Johansson MW, Mosher DF. Integrin activation states and eosinophil recruitment in
asthma. Front Pharmacol. 2013;4:33.
18. Rosenberg HF, Dyer KD, Foster PS. Eosinophils: changing perspectives in health
and disease. Nat Rev Immunol. 2013;13(1):9–22.
19. Driss V, Legrand F, Capron M. Eosinophils receptor profile. In: Lee J, Rosenberg
HF, editors. Eosinophils in health and disease. 1st ed. Waltham: Elsevier/Academic
Press; 2013. p. 30–8.
20. Heinisch IV, Bizer C, Volgger W, Simon HU. Functional CD137 receptors are
expressed by eosinophils from patients with IgE-mediated allergic responses but not
by eosinophils from patients with non-IgE-mediated eosinophilic disorders. J Allergy
Clin Immunol. 2001;108(1):21–8.
21. Simon HU, Plotz S, Simon D, Seitzer U, Braathen LR, Menz G, et al. Interleukin-2
primes eosinophil degranulation in hypereosinophilia and Wells’ syndrome. Eur J
Immunol. 2003;33(4):834–9.
22. Munitz A, Levi-Schaffer F. inhibitory receptors on eosinophils: A direct hit tp a
possible Achilles heel? J Allergy Clin Immunol 2007;119:1382-7.
23. Gundel RH, Letts LG, Gleich GJ. Human eosinophil major basic protein induces
airway constriction and airway hyperresponsiveness in primates. J Clin Invest 1991;
87(4):1470–3.
24. Coyle AJ, Ackerman SJ, Burch R, Proud D, Irvin CG. Human eosinophil granule
major basic protein and synthetic polycations induce airway hyperresponsiveness in
vivo dependent on bradykinin generation. J Clin Invest 1995; 95(4):1735–40.
25. Piliponsky AM, Gleich GJ, Nagler A, Bar I, Levi-Schaffer F. Non-IgE dependent
activation of human lung- and cord blood-derived mast cells is induced by eosinophil
major basic protein and modulated by the membrane form of stem cell factor. Blood
2003;101(5):1898–904.
26. Ben-Zimra M, Bachelet I, Seaf M, Gleich GJ, Levi-Schaffer F. Eosinophil major
basic protein activates human cord blood mast cells primed with fibroblast
membranes by integrin-beta1. Allergy 2013;68(10):1259–68.
27. Bousquet J, Chanez P, Lacoste JY, Barnéon G, Ghavanian N, Enander I, et al.
Eosinophilic inflammation in asthma. N Engl J Med 1990;323(15):1033–9.
28. Sur S, Gleich GJ, Swanson MC, Bartemes KR, Broide DH. Eosinophilic
inflammation is associated with elevation of interleukin-5 in the airways of patients
9

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2

29.

30.
31.

32.
33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

with spontaneous symptomatic asthma. J Allergy Clin Immunol 1995;96(5 Pt
1):661–8.
Price DB, Rigazio A, Campbell JD, Bleecker ER, Corrigan CJ, Thomas M, et al.
Blood eosinophil count and prospective annual asthma disease burden: a UK cohort
study. Lancet Respir Med 2015;3(11):849–58.
Mejia R, Nutman TB. Evaluation and differential diagnosis of marked, persistent
eosinophilia. Semin Hematol 2012;49(2):149–59.
Simon HU, Rothenberg ME, Bochner BS, Weller PF, Wardlaw AJ, Wechsler ME,
et al. Refining the definition of hypereosinophilic syndrome. J Allergy Clin Immunol
2010;126(1):45–9.
Hallstrand TS, Henderson WR Jr. An update on the role of leukotrienes in asthma.
Curr Opin Allergy Clin Immunol 2010;10(1):60–6.
Blanchard C, Rothenberg ME. Biology of the eosinophil. Adv Immunol
2009;101:81–121.
Hogan SP, Rosenberg HF, Moqbel R, Phipps S, Foster PS, Lacy P, et al. Eosinophils:
biological properties and role in health and disease. Clin Exp Allergy 2008;38:709–
50.
Moqbel R, Lacy P, Adamko DJ, Odemuyiwa SO. Biology of eosinophils. In:
Adkinson, N.; Bochner, BS.; Busse, WW.; Holgate, ST.; Lemanske, RF.; Simons,
FER., editors. Middleton's Allergy: Principles and Practice. 7th ed. Mosby
Elsevier; 2009.
Phipps S, Ying S, Wangoo A, Ong YE, Levi-Schaffer F, Kay AB. The
relationship between allergen-induced tissue eosinophilia and markers of repair
and remodeling in human atopic skin. J Immunol 2002;169(8):4604–12.
Vignola AM, Chanez P, Chiappara G, Merendino A, Pace E, Rizzo A, et al.
Transforming growth factor-beta expression in mucosal biopsies in asthma and
chronic bronchitis. Am J Respir Crit Care Med 1997;156(2 Pt 1):591–9.
Goldsmith AM, Bentley JK, Zhou L, Jia Y, Bitar KN, Fingar DC, et al.
Transforming growth factor-beta induces airway smooth muscle hypertrophy.
Am J Respir Cell Mol Biol 2006;34(2):247–54.
McMillan SJ, Xanthou G, Lloyd CM. Manipulation of allergen-induced airway
remodeling by treatment with anti-TGF-beta antibody: effect on the Smad
signaling pathway. J Immunol 2005;174(9):5774–80.
Vignola AM, Riccobono L, Mirabella A, Profita M, Chanez P, Bellia V, et al.
Sputum metalloproteinase-9/tissue inhibitor of metalloproteinase-1 ratio
correlates with airflow obstruction in asthma and chronic bronchitis. Am J Respir
Crit Care Med 1998;158(6):1945–50.
Johnson C, Sung HJ, Lessner SM, Fini ME, Galis ZS. Matrix metalloproteinase-9
is required for adequate angiogenic revascularization of ischemic tissues:
potential role in capillary branching. Circ Res 2004;94(2):262–8.
Hoshino M, Takahashi M, Aoike N. Expression of vascular endothelial growth
factor, basic fibroblast growth factor, and angiogenin immunoreactivity in
asthmatic airways and its relationship to angiogenesis. J Allergy Clin Immunol
2001;107(2):295–301.
Thompson HG, Mih JD, Krasieva TB, Tromberg BJ, George SC.
Epithelialderived TGF-beta2 modulates basal and wound-healing subepithelial
matrix homeostasis. Am J Physiol Lung Cell Mol Physiol 2006;291(6):L1277–
85.
Zagai U, Lundahl J, Klominek J, Venge P, Sköld CM. Eosinophil cationic protein
10

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2

45.

46.

47.

48.

49.
50.

51.
52.

53.

54.

55.

56.

57.
58.

59.

60.

stimulates migration of human lung fibroblasts in vitro. Scand J Immunol 2009;
69(4):381–6.
Hernnäs J, Särnstrand B, Lindroth P, Peterson CG, Venge P, Malmström A.
Eosinophil cationic protein alters proteoglycan metabolism in human lung
fibroblast cultures. Eur J Cell Biol 1992;59(2):352–63.
Molet S, Hamid Q, Davoine F, Nutku E, Taha R, Pagé N, et al. IL-17 is
increased in asthmatic airways and induces human bronchial fibroblasts to
produce cytokines. J Allergy Clin Immunol 2001;108(3):430–8.
Lu S, Li H, Gao R, Gao X, Xu F, Wang Q, et al. IL-17A, but not IL-17F, is
indispensable for airway vascular remodeling induced by exaggerated Th17 cell
responses in prolonged ovalbumin-challenged mice. J
Immunol
2015;194(8):3557–66.
Zhu Z, Homer RJ, Wang Z, Chen Q, Geba GP, Wang J, et al. Pulmonary
expression of interleukin-13 causes inflammation, mucus hypersecretion,
subepithelial fibrosis, physiologic abnormalities, and eotaxin production. J Clin
Invest 1999;103(6):779–88.
Malavia NK, Mih JD, Raub CB, Dinh BT, George SC. IL-13 induces a bronchial
epithelial phenotype that is profibrotic. Respir Res 2008;9:27.
Wang Q, Li H, Yao Y, Lu G, Wang Y, Xia D, et al. HB-EGF-promoted airway
smooth muscle cells and their progenitor migration contribute to airway smooth
muscle remodeling in asthmatic mouse. J Immunol 2016;196(5):2361–7.
Frossard N, Freund V, Advenier C. Nerve growth factor and its receptors in
asthma and inflammation. Eur J Pharmacol 2004;500(1–3):453–65.
Huang LW, Sun G, Wang DL, Kong LF. Inhibition of nerve growth factor/
tyrosine kinase receptor A signaling ameliorates airway remodeling in chronic
allergic airway inflammation. Eur Rev Med Pharmacol Sci 2015;19(12):2261–8.
Henderson WR Jr, Chiang GK, Tien YT, Chi EY. Reversal of allergen-induced
airway remodeling by CysLT1 receptor blockade. Am J Respir Crit Care Med
2006;173(7):718–28.
Kampf C, Relova AJ, Sandler S, Roomans GM. Effects of TNF-alpha,
IFNgamma and IL-beta on normal human bronchial epithelial cells. Eur Respir J
1999; 14(1):84–91.
Sullivan DE, Ferris M, Pociask D, Brody AR. Tumor necrosis factor-alpha
induces transforming growth factor-beta1 expression in lung fibroblasts through
the extracellular signal-regulated kinase pathway. Am J Respir Cell Mol Biol
2005; 32(4):342–9.
Pizzichini MM, Pizzichini E, Clelland L, Efthimiadis A, Pavord I, Dolovich J, et
al. Prednisone-dependent asthma: inflammatory indices in induced sputum. Eur
Respir J 1999;13(1):15–21.
Rosenberg HF, Dyer KD, Foster PS. Eosinophils: changing perspectives in health
and disease. Nat Rev Immunol 2013;13(1):9–22.
Shenoy NG, Gleich GJ, Thomas LL. Eosinophil major basic protein stimulates
neutrophil superoxide production by a class IA phosphoinositide 3-kinase and
protein kinase C-zeta-dependent pathway. J Immunol 2003;171(7):3734–41.
Kannan Y, Ushio H, Koyama H, Okada M, Oikawa M, Yoshihara T, et al. 2.5S
nerve growth factor enhances survival, phagocytosis, and superoxide production
of murine neutrophils. Blood 1991;77(6):1320–5.
Kawamoto K, Okada T, Kannan Y, Ushio H, Matsumoto M, Matsuda H. Nerve
growth factor prevents apoptosis of rat peritoneal mast cells through the trk proto11

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2

61.

62.
63.

64.

65.
66.

67.

68.

69.

70.
71.
72.

73.
74.

75.

76.
77.

78.

oncogene receptor. Blood 1995;86(12):4638–44.
Yang D, Chen Q, Rosenberg HF, Rybak SM, Newton DL, Wang ZY, et al.
Human ribonuclease A superfamily members, eosinophil-derived neurotoxin and
pancreatic ribonuclease, induce dendritic cell maturation and activation. J
Immunol 2004;173(10):6134–42.
Akuthota P, Wang H, Weller PF. Eosinophils as antigen-presenting cells in
allergic upper airway disease. Curr Opin Allergy Clin Immunol 2010;10(1):14–9.
Shi HZ, Humbles A, Gerard C, Jin Z, Weller PF. Lymph node trafficking and
antigen presentation by endobronchial eosinophils. J Clin Invest 2000;
105(7):945–53.
Cocks BG, de Waal Malefyt R, Galizzi JP, de Vries JE, Aversa G. IL-13 induces
proliferation and differentiation of human B cells activated by the CD40 ligand.
Int Immunol 1993;5(6):657–63.
Geha RS, Jabara HH, Brodeur SR. The regulation of immunoglobulin E class
switch recombination. Nat Rev Immunol 2003;3(9):721–32.
Chu VT, Fröhlich A, Steinhauser G, Scheel T, Roch T, Fillatreau S, et al.
Eosinophils are required for the maintenance of plasma cells in the bone marrow.
Nat Immunol 2011;12(2):151–9.
Jourdan M, Cren M, Robert N, Bolloré K, Fest T, Duperray C, et al. IL-6
supports the generation of human long-lived plasma cells in combination with
either APRIL or stromal cell-soluble factors. Leukemia 2014;28(8):1647–56.
Liu LY, Bates ME, Jarjour NN, Busse WW, Bertics PJ, Kelly EA. Generation of
Th1 and Th2 chemokines by human eosinophils: evidence for a critical role of
TNF-alpha. J Immunol 2007;179(7):4840–8.
Odemuyiwa SO, Ghahary A, Li Y, Puttagunta L, Lee JE, MusatMarcu S, et al.
Cutting edge: human eosinophils regulate T cell subset selection through
indoleamine 2,3-dioxygenase. J Immunol 2004;173(10):5909–13.
Xu H, Zhang GX, Ciric B, Rostami A. IDO: a double-edged sword for
T(H)1/T(H)2 regulation. Immunol Lett 2008;121(1):1–6.
Miyake K, Karasuyama H. Emerging roles of basophils in allergic inflammation.
Allergology International 2017;66:382-391.
MacGlashan, D. Biochemical events in basophil/mast cell activation and
mediator release. In: Adkinson, N.; Bochner, BS.; Busse, WW.; Holgate, ST.;
Lemanske, RF.; Simons, FER., editors. Middleton's Allergy: Principles and
Practice. 7th ed. Mosby Elsevier; 2009.
Sullivan BM, Locksley RM. Basophils: a nonredundant contributor to host
immunity. Immunity 2009;30:12–20.
Tschopp CM, Spiegl N, Didichenko S, Lutmann W, Julius P, Virchow JC, et al.
Granzyme B, a novel mediator of allergic inflammation: its induction and release
in blood basophils and human asthma. Blood 2006;108:2290–9.
Karasuyama H, Mukai K, Tsujimura Y, Obata K. Newly discovered roles for
basophils: a neglected minority gains new respect. Nat Rev Immunol 2009;9:9–
13.
Min B. Basophils: what they `can do' versus what they `actually do'. Nat
Immunol 2008;9:1333–9.
Schroeder, J. Biology of basophils. In: Adkinson, N.; Bochner, BS.; Busse, WW.;
Holgate, ST.; Lemanske, RF.; Simons, FER., editors. Middleton's Allergy:
Principles and Practice. 7th ed. Mosby Elsevier; 2009
Perrigoue JG, Saenz SA, Siracusa MC, Allenspach EJ, Taylor BC, Giacomin PR,
12

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.

90.

91.
92.
93.

et al. MHC class II-dependent basophil-CD4+ T cell interactions promote T(H)2
cytokine-dependent immunity. Nat Immunol 2009;10:697–705.
Sokol CL, Chu NQ, Yu S, Nish SA, Laufer TM, Medzhitov R. Basophils
function as antigenpresenting cells for an allergen-induced T helper type 2
response. Nat Immunol 2009;10:713–20.
Yoshimoto T, Yasuda K, Tanaka H, Nakahira M, Imai Y, Fujimori Y, et al.
Basophils contribute to T(H)2-IgE responses in vivo via IL-4 production and
presentation of peptide-MHC class II complexes to CD4+ T cells. Nat Immunol
2009;10:706–12.
Uyttebroek AP, Sabato V, Faber MA, Cop N, Bridts CH, Lapeere H, et al.
Basophil activation tests: time for a reconsideration. Expert Rev Clin Immunol.
2014;10(10):1325–35.
Sturm GJ, Kranzelbinder B, Sturm EM, Heinemann A, Groselj-Strele A, Aberer
W. The basophil activation test in the diagnosis of allergy: technical issues and
critical factors. Allergy. 2009;64(9):1319–26.
McGowan EC, Saini S. Update on the performance and application of basophil
activation tests. Curr Allergy Asthma Rep. 2013;13(1):101–9.
Hennersdorf F, Florian S, Jakob A, Baumgartner K, Sonneck K, Nordheim A, et
al. Identification of CD13, CD107a, and CD164 as novel basophilactivation
markers and dissection of two response patterns in time kinetics of IgE-dependent
upregulation. Cell Res. 2005;15(5):325–35.
McEuen AR, Calafat J, Compton SJ, Easom NJ, Buckley MG, Knol EF, et al.
Mass, charge, and subcellular localization of a unique secretory product identified
by the basophil-specific antibody BB1. J Allergy Clin Immunol.
2001;107(5):842–8.
Mochizuki A, McEuen AR, Buckley MG, Walls AF. The release of basogranulin
in response to IgE-dependent and IgE-independent stimuli: validity of
basogranulin measurement as an indicator of basophil activation. J Allergy Clin
Immunol. 2003;112(1):102–8.
Agis H, Krauth MT, Bohm A, Mosberger I, Mullauer L, Simonitsch-Klupp I, et
al. Identification of basogranulin (BB1) as a novel immunohistochemical marker
of basophils in normal bone marrow and patients with myeloproliferative
disorders. Am J Clin Pathol. 2006;125(2):273–81.
Moore WC, Bleecker ER, Curran-Everett D, Erzurum SC, Ameredes BT,
Bacharier L, et al. National Heart, Lung, Blood Institute's Severe Asthma
Research Program. Characterization of the severe asthma phenotype by the
National Heart, Lung, and Blood Institute's Severe Asthma Research Program. J
Allergy Clin Immunol. 2007 Feb;119(2):405-13.
Chanez P, Wenzel SE, Anderson GP, Anto JM, Bel EH, Boulet LP, et al. Severe
asthma in adults: what are the important questions? J Allergy Clin Immunol.
2007 Jun;119(6):1337-48.
Bel EH, Sousa A, Fleming L, Bush A, Chung F, Versnel J, et al. Diagnosis of
severe refractory asthma:an international consensus statement from the
Innovative Medicine Initiative (IMI). Thorax. 2011;66:910–917.
Wener RL, Bel EH. Severe refractory asthma:an update. Eur Respir Rev.
2013;22:196–201.
Chung KF. Asthma phenotyping:a necessity for improved therapeutic precision
and new targeted therapies. J Intern Med. 2016;279:192–204.
Syabbalo N. Neutrophilic asthma: a complex phenotype of severe asthma. J Lung
13

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
Pulm Respir Res. 2020;7(1):18‒24.
94. Wenzel SE, Schwartz LB, Langmack EL, J L Halliday, J B Trudeau, R L Gibbs,
et al. Evidence that severe asthma can be divided pathologically into two
inflammatory subtypes with distinct physiologic and clinical characteristics. Am J
Respir Crit Care Med. 1999;160:1001–1008.
95. Simpson JL, Scott R, Boyle MJ, BOYLE MJ, Peter G. Inflammatory subtypes in
asthma: assessment and identification using induced sputum. Respirology.
2006;11(1):54–61.
96. Wenzel SE. Asthma phenotypes: the evolution from clinical to molecular
approach. Nat Med. 2012;18(5):716–725.
97. Chung K, Godard P, Adelroth E, Ayres J, Barnes N, Barnes P, et al.
Difficult/therapy–resistant asthma: the need for integrated approach to define
clinical phenotypes, evaluate risk factors, understand pathophysiology and find
novel therapies. Eur Respir J. 1999;13(5):1198–1208
98. Pavord ID. Eosinophilic phenotypes of airway disease. Ann Am Thorac Soc.
2013;10(Suppl):S143–S149.
99. Chung KF. Neutrophilic asthma: a distinct target for treatment. Lancet Respir
Med. 2016;(10):765–767.
100.Nair P, Aziz–Ur–Rehman A, Radford K. Therapeutic implication of ‘neutrophilic
asthma’. Curr Opin Pulm Med. 2005;21(1):33–38.
101.Anderson GP. Endotypying asthma: new insights into key pathogenic mechanism
in a heterogenous disease. Lancet. 2008;372:1107–1119.
102.Buhl R, Humbert M, Bjermer L, Chanez P, Heaney LG, Pavord I, et al. Severe
eosinophilic asthma: a roadmap to consensus. Eur Respir J. 2017;49(5):1700634.
103.Miranda C, Busacker A, Balzar S, Westcott JY; Trudeau JB; Sun Y; Conrad dj, et
al. Distinguishing severe asthma phenotypes: role of onset and eosinophilic
inflammation. J Allergy Clin Immunol. 2004;113:101–108.
104.Haldar P, Pavord ID, Shaw DE, Berry MA, Thomas M, Brightling CE, Wardlaw
AJ, Green RH. Cluster analysis and clinical asthma phenotypes. Am J Respir Crit
Care Med. 2008 Aug 1;178(3):218-224.
105.Groot JC, Ten Brinke A, Bel EHD. Management of patients with eosinophilic
asthma: a new era begins. ERJ Open Res. 2015;1(1):00024– 2015.
106.Ray A, Kolls JK. Neutrophilic inflammation in asthma is associated with disease
severity. Trends Immunol. 2017;38(12):948–954.
107.Moore WC, Hasle A, Xingnan Li , Huashi Li , William W Busse , Nizar N
Jarjour ,et al. Sputum neutrophil counts are associated with more severe asthma
phenotypes using cluster analysis. J Allergy Clin Immunol. 2014;133(6):1557–
1563.
108.Shaw DE, Berry MA, Hargadon B, McKenna S, Shelley MJ, Green RH, et al.
Association between neutrophilic airway inflammation and airflow limitation in
adults with asthma. Chest. 2007;132(6):1871–1875.
109.Little SA, Macleod KJ, Chalmers GW, Bousquet J, Jeffery PK, Busse WW, et al.
Association of forced expired volume with disease duration and sputum
neutrophils in chronic asthma. Am J Med. 2002;112:446–452.
110.National Asthma Education and Prevention Program. Expert Panel Report 3
(EPR 3):Guidelines for the Diagnosis and Management of Asthma – A Summary
Report 2007. J Allergy Clin Immunol. 2007;120(5 Suppl):S94–S138
111.Fahy JV, Kim KW, Liu J, Boushey HA. Prominent neutrophil inflammation in
sputum from subjects with asthma exacerbations. J Allergy Clin Immunol.
14

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
1995;95:843–852.
112.Jayaram L, Pizzichini MM, Cook RJ, Haldar P, Brightling CE, Hargadon B, et al.
Determining asthma treatment by monitoring sputum cell counts:effect on
exacerbations. Eur Repir J. 2006;27(3);483–494.
113.Haldar P, Pavord ID. Noneosinophilic asthma:A distinct clinical and pathologic
phenotype. J Allergy Clin Immunol. 2007;119(5):1043–1052.
114.Martin RJ, Cicutto LC, Smith HR, Ballard RD, Szefler SJ. Airway inflammation
in nocturnal asthma. Am Rev Respir Dis 1991;143(2):351–357.
115.Syabbalo NC. Chronobiology and chronopathophysiology of nocturnal asthma.
Int J Clin Pract. 1997;51 (7), 455–462.
116.Proceeding of the ATS workshop on refractory asthma:current understanding,
recommendations, and unanswered questions. American Thoracic Society. Am J
Respir Crit Care Med. 2000;162(6):2341–2351.
117.Wener RL, Bel EH. Severe refractory asthma:an update. Eur Respir Rev.
2013;22:196–201.
118.Siroux V, González JR, Bouzigon E, Curjuric I, Boudier A, Imboden M, et al.
Genetic heterogenicity of asthma phenotypes identified by a clustering approach.
Eur Respir J. 2014;43:439–452
119.Sutherland ER, Goleva E, King TS, Lehman E, Stevens AD, Jackson LP, et al.
Cluster analysis of obesity and asthma phenotypes. PLoS One. 2012;7(5):e36631.
120.Pavord ID, Brightling CE, Woltmann G, Wardlaw AJ. Non–eosinophilic asthma
corticosteroid unresponsive asthma. Lancet. 1999;353:2213–2214.
121.Green RH, Brightling CE, Wolmann G, Parker D, Wardlaw AJ, Pavord ID.
Analysis of induced sputum in adults with asthma identification of a subgroup
with isolated sputum neutrophilia and poor response to inhaled corticosteroids.
Thorax. 2002;57(10):875–879.
122.Lambrecht BN, Hammad H. The immunology of asthma. Nat Immunol.
2015;16(1):45–56.
123.Moore WC, Meyer DA, Wenzel SE, Teague WG, Li H, Li X, D'Agostino R Jr, et
al. Identification of asthma phenotypes using cluster analysis in the Severe
Asthma Research Program. Am J Respir Crit Care Med. 2010;181(4):315–323.
124.Fahy JV. Type 2 inflammation in asthma – present in most, absent in many. Nat
Rev Immunol. 2015;15(1):57–65.
125.Woodruff PG, Khashayar R, Lazarus SC, Janson S, Avila P, Boushey HA, et al.
Relationship between airway inflammation, hyperresponsiveness, and obstructive
asthma. J Allergy Clin Immunol. 2001;108:753–758.
126.Kuo CS, Pavlidis S, Loza M, Baribaud F, Rowe A, Pandis I, et al. T–helper cell
type 2 (Th2) and non– Th2 molecular phenotypes of asthma using sputum
transcriptomics in U–BIPRED. Eur Respir J. 2017;49(2):1602135.
127.Cosmi L, Liotta F, Maggi E, Romagnani S, Annunziato F. Th17 cells:new
players in asthma pathogenesis. Allergy. 2011;66(8):989–998.
128.Pavord ID, Korns S, Howarth P, Bleecker ER, Buhl R, Keene ON, et al.
Mepolizumab for severe asthma (DREAM):a multicenter, double–blind, placebo–
controlled trial. Lancet. 2012;380:651–659.
129.Kolls J, Lindén A. Interleukin–17A family members and inflammation.
Immunity. 2004;21(4):467–476.
130. Lindén A, Laun M, Anderson GK. Neutrophils, interleukin–17A and lung
disease. Eur Respir J. 2005;25(1):159–172.
131.Brusselle GG, Provoost S, Bracke RR, Kuchmiy A, Lamkanfi M. Inflammasomes
15

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
in respiratory disease:from bench to bedside. Chest. 2014;145:1121–1133.
132.Guilleminaut
L,
Ouksel
H,
Belleguic
C,
Yannick Le
Guen, Patrick Germaud, Emilie Desfleurs, et al. Personalized medicine in asthma:
from curative to preventive medicine. Eur Respir J. 2017;2017;26(143):160010.
133.Ray A, Kolls JK. Neutrophilic Inflammation in Asthma and Association with
Disease Severity. Trends Immunol. 2017;38(12):942-954.
134.Raundhal M, Morse C, Khare A, Oriss TB, Milosevic J, Trudeau J, et al. High
IFN-γ and low SLPI mark severe asthma in mice and humans. J Clin Invest. 2015
Aug 3;125(8):3037-50.
135.Ray A, Raundhal M, Oriss TB, Ray P, Wenzel SE. Current concepts of severe
asthma. J Clin Invest. 2016; 126(7):2394–403.
136.Bullens DM, Truyen E, Coteur L, Dilissen E, Hellings PW, Dupont LJ, Ceuppens
JL.IL-17 mRNA in sputum of asthmatic patients: linking T cell driven
inflammation and granulocytic influx? Respir Res. 2006; 7:135.
137.McKinley L, Alcorn JF, Peterson A, Dupont RB, Kapadia S, Logar A, et al.
TH17 cells mediate steroid-resistant airway inflammation and airway
hyperresponsiveness in mice. J Immunol. 2008 Sep 15;181(6):4089-97.
138.Kim HY, Lee HJ, Chang YJ, Pichavant M, Shore SA, Fitzgerald KA, Iwakura Y,
et al. Interleukin-17-producing innate lymphoid cells and the NLRP3
inflammasome facilitate obesity-associated airway hyperreactivity. Nat Med.
2014; 20(1):54–61. [PubMed: 24336249]
139.Chen K, Eddens T, Trevejo-Nunez G, Way EE, Elsegeiny W, Ricks DM, Garg
AV, et al. IL-17 Receptor Signaling in the Lung Epithelium Is Required for
Mucosal Chemokine Gradients and Pulmonary Host Defense against K.
pneumoniae. Cell Host Microbe. 2016; 20(5):596–605.
140.Dagvadorj J, Shimada K, Chen S, Jones HD, Tumurkhuu G, Zhang W, et al.
Lipopolysaccharide Induces Alveolar Macrophage Necrosis via CD14 and the
P2X7 Receptor Leading to Interleukin-1alpha Release. Immunity. 2015;
42(4):640–53.
141.Wei-Xu H, Wen-yun Z, Xi-ling Z, Zhu W, Li W, Xiao W, et al. Anti-Interleukin1 Beta/Tumor Necrosis Factor-Alpha IgY Antibodies Reduce Pathological
Allergic Responses in Guinea Pigs with Allergic Rhinitis. Mediators Inflamm.
2016; 2016:3128182.
142.Cai S, Batra S, Del Piero F, Jeyaseelan S. NLRP12 modulates host defense
through IL-17A-CXCL1 axis. Mucosal Immunol. 2016; 9(2):503–14.
143. Hernandez ML, Mills K, Almond M, Todoric K, Aleman MM, Zhang H, et al.
IL-1 receptor antagonist reduces endotoxin-induced airway inflammation in
healthy volunteers. J Allergy Clin Immunol. 2015; 135(2):379–85.
144.Hubeau C, Kubera JE, Masek-Hammerman K, Williams CM. Interleukin-6
neutralization alleviates pulmonary inflammation in mice exposed to cigarette
smoke and poly(I:C). Clin Sci (Lond). 2013; 125(10):483–93.
145. Li HD, Zhang QX, Mao Z, Xu XJ, Li NY, Zhang H. Exogenous interleukin-10
attenuates hyperoxia-induced acute lung injury in mice. Exp Physiol. 2015;
100(3):331–40.
146.Hsu CY, Liu HE, Sheu FY, Leu SJ, Chiang BL, Hsiao G, Lee YL.Synergistic
therapeutic effects of combined adenovirus-mediated interleukin-10 and
interleukin-12 gene therapy on airway inflammation in asthmatic mice. J Gene
Med. 2010; 12(1):11–21.
147.Wakashin H, Hirose K, Maezawa Y, Kagami S, Suto A, Watanabe N, et al. IL-23
16

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
and Th17 cells enhance Th2-cell-mediated eosinophilic airway inflammation in
mice. Am J Respir Crit Care Med. 2008; 178(10):1023–32.
148.Dubin PJ, Martz A, Eisenstatt JR, Fox MD, Logar A, Kolls JK. Interleukin-23mediated inflammation in Pseudomonas aeruginosa pulmonary infection. Infect
Immun. 2012; 80(1):398–409.
149.Nguyen TH, Maltby S, Simpson JL, Eyers F, Baines KJ, Gibson PG, et al. TNFalpha and Macrophages Are Critical for Respiratory Syncytial VirusInduced
Exacerbations in a Mouse Model of Allergic Airways Disease. J Immunol. 2016;
196(9): 3547–58.
150.Fei M, Bhatia S, Oriss TB, Yarlagadda M, Khare A, Akira S, et al. TNF-alpha
from inflammatory dendritic cells (DCs) regulates lung IL-17A/IL-5 levels and
neutrophilia versus eosinophilia during persistent fungal infection. Proc Natl
Acad Sci U S A. 2011; 108(13):5360–5.
151.Hicks A, Goodnow Jr R, Cavallo G, Tannu SA, Ventre JD, Lavelle D, et al.
Effects of LTB4 receptor antagonism on pulmonaryinflammation in rodents and
non-human primates. Prostaglandins Other Lipid Mediat. 2010; 92(1-4):33–43.
152.Karp CL, Flick LM, Park KW, Softic S, Greer TM, Keledjian R, et al. Defective
lipoxin-mediated anti-inflammatory activity in the cystic fibrosis airway. Nat
Immunol. 2004; 5(4):388–92.
153.Serhan CN, Chiang N, Dalli J, Levy BD. Lipid mediators in the resolution of
inflammation. Cold Spring Harb Perspect Biol. 2014; 7(2):a016311.
154.Haworth O, Cernadas M, Yang R, Serhan CN, Levy BD. Resolvin E1 regulates
interleukin 23, interferon-gamma and lipoxin A4 to promote the resolution of
allergic airway inflammation. Nat Immunol. 2008; 9(8):873–9.
155.Jandl K, Stacher E, Bálint Z, Sturm EM, Maric J, Peinhaupt M, et al. Activated
prostaglandin D2 receptors on macrophages enhance neutrophil recruitment into
the lung. J Allergy Clin Immunol. 2016; 137(3):833–43.
156.Lombard R, Doz E, Carreras F, Eparaud M, Vern YL, Gatel DB, et al. IL-17RA
in Non-Hematopoietic Cells Controls CXCL-1 and 5 Critical to Recruit
Neutrophils to the Lung of Mycobacteria-Infected Mice during the Adaptive
Immune Response. PLoS One. 2016; 11(2):e0149455.
157.Trevejo-Nunez G, Chen K, Dufour JP, Bagby GJ, Horne WT, Nelson S, et al.
Ethanol impairs mucosal immunity against Streptococcus pneumoniae infection
by disrupting interleukin 17 gene expression. Infect Immun. 2015; 83(5):2082–8.
158.Prause O, Laan M, Lötvall J, Lindén A. Pharmacological modulation of
interleukin-17-induced GCP-2-, GRO-alpha- and interleukin-8 release in human
bronchial epithelial cells. Eur J Pharmacol. 2003; 462(1-3):193–8.
159.Rohde G, Message SD, Haas JJ, Kebadze T, Parker H, Laza-Stanca V, et al.
CXC chemokines and antimicrobial peptides in rhinovirus-induced experimental
asthma exacerbations. Clin Exp Allergy. 2014; 44(7):930–9.
160.Staab EB, Sanderson SD, Wells SM, Poole JA.. Treatment with the C5a
receptor/CD88 antagonist PMX205 reduces inflammation in a murine model of
allergic asthma. Int Immunopharmacol. 2014; 21(2):293–300.
161.Sun L, Guo RF, Gao H, Sarma JV, Zetoune FS, Ward PA. Attenuation of IgG
immune complex-induced acute lung injury by silencing C5aR in lung epithelial
cells. FASEB J. 2009; 23(11):3808–18.
162.Tjabringa GS, Ninaber DK, Drijfhout JW, Rabe KF, Hiemstra PS. Human
cathelicidin LL-37 is a chemoattractant for eosinophils and neutrophils that acts
via formyl-peptide receptors. Int Arch Allergy Immunol. 2006; 140(2):103– 12.
17

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
163.Myou S, Leff AR, Myo S, Boetticher E, Tong J, Meliton AY, Blockade of
inflammation and airway hyperresponsiveness in immune-sensitized mice by
dominant-negative phosphoinositide 3-kinase-TAT. J Exp Med. 2003;
198(10):1573–82.
164.Kunkel SL, Standiford T, Kasahara K, Strieter RM.Interleukin-8 (IL-8): the
major neutrophil chemotactic factorin the lung. Exp Lung Res. 1991; 17(1):17–
23.
165.Teran LM, Johnston SL, Schröder JM, Church MK, Holgate ST. Role of nasal
interleukin-8 in neutrophil recruitment and activation in children with virusinduced asthma. Am J Respir Crit Care Med. 1997; 155(4):1362–6.
166.Gibson PG, Simpson JL, Saltos N. Heterogeneity of airway inflammation in
persistent asthma : evidence of neutrophilic inflammation and increased sputum
interleukin-8. Chest. 2001; 119(5):1329–36.
167.Gounni AS, Lamkhioued B, Koussih L, Ra C, Renzi PM, Hamid Q. Human
neutrophils express the high-affinity receptor for immunoglobulin E (Fc epsilon
RI): role in asthma. FASEB J. 2001; 15(6):940–9.
168.Nauseef WM, Borregaard N. Neutrophils at work. Nat Immunol. 2014;
15(7):602–11.
169.Soehnlein O, Weber C, Lindbom L. Neutrophil granule proteins tune monocytic
cell function. Trends Immunol. 2009; 30(11):538–46.
170.Nadel JA. Role of neutrophil elastase in hypersecretion during COPD
exacerbations, and proposed therapies. Chest. 2000; 117(5 Suppl 2):386S–9S.
171.Anticevich SZ, Hughes JM, Black JL, Armour CL. Induction of
hyperresponsiveness in human airway tissue by neutrophils-- mechanism of
action. Clin Exp Allergy. 1996; 26(5):549–56.
172.Stănescu D, Sanna A, Veriter C, Kostianev S, Calcagni PG, Fabbri LM, et al.
Airways obstruction, chronic expectoration, and rapid decline of FEV1 in
smokers are associated with increased levels of sputum neutrophils. Thorax.
1996; 51(3):267–71.
173.Lezmi G, Gosset P, Deschildre A, Abou-Taam R, Mahut B, Beydon N, et al.
Airway Remodeling in Preschool Children with Severe Recurrent Wheeze. Am J
Respir Crit Care Med. 2015; 192(2):164–71.
174.Grainge CL,Lau LCK, Ward JA, Dulay V, Lahiff G, Wilson S, et al. Effect of
bronchoconstriction on airway remodeling in asthma. N Engl J Med. 2011;
364(21):2006–15.
175.Cox G. Glucocorticoid treatment inhibits apoptosis in human neutrophils.
Separation of survival and activation outcomes. J Immunol. 1995; 154(9):4719–
25.
176.Nguyen LT, Lim S, Oates T, Chung KF. Increase in airway neutrophils after oral
but not inhaled corticosteroid therapy in mild asthma. Respir Med. 2005;
99(2):200–7.
177.Louis R, Lau LC, Bron AO, Roldaan AC, Radermecker M, Djukanović R. The
relationship between airways inflammation and asthma severity. Am J Respir Crit
Care Med. 2000; 161(1):9–16.
178.Fukakusa M, Bergeron C, Tulic MK, Fiset PO, Al Dewachi O, Laviolette M, et
al. Oral corticosteroids decrease eosinophil and CC chemokine expression but
increase neutrophil, IL-8, and IFN-gamma-inducible protein 10 expression in
asthmatic airway mucosa. J Allergy Clin Immunol. 2005; 115(2):280–6.
179.Dubyak GR, el-Moatassim C. Signal transduction via P2-purinergic receptors for
18

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
extracellular ATP and other nucleotides. Am J Physiol. 1993; 265(3 Pt 1):C577–
606.
180.Uddin M, Nong G, Ward J, Seumois G, Prince LR, Wilson SJ, et al. Prosurvival
activity for airway neutrophils in severe asthma. Thorax. 2010; 65(8): 684–9.
181.Vaughan KR, Stokes L, Prince LR, Marriott HM, Meis S, Kassack MU, et al.
Inhibition of neutrophil apoptosis by ATP is mediated by the P2Y11 receptor. J
Immunol. 2007; 179(12):8544–53.
182.Lee E, Lindo T, Jackson N, Meng-Choong L, Reynolds P, Hill A, et al. Reversal
of human neutrophil survival by leukotriene B(4) receptor blockade and 5lipoxygenase and 5-lipoxygenase activating protein inhibitors. Am J Respir Crit
Care Med. 1999; 160(6):2079–85.
183.Thomas CJ, Schroder K. Pattern recognition receptor function in neutrophils.
Trends Immunol. 2013; 34(7):317–28.
184.Kritas SK, Cerulli ASG, Speziali A, Antinolfi P, Pantalone A, Rosati M, et al.
Asthma and mast cell biology. Eur J Inflamm 2014;12(2):261-265.
185.Weller CL, Collington SJ, Williams T, Lamb JR. Mast cells in health and disease.
Clin Sci (Lond) 2011; 120(11):473-84.
186.Kandere-Grzybowska K, Letourneau R, Kempuraj D, Donelan J, Poplawski S,
Boucher W, et al. IL-I induces vesicular secretion of IL-6 without degranulation
from human mast eelIs. J Immunol 2003; 171(9):4830-6.
187.Conti P, Pang X, Boucher W, Letourneau R, Reale M, Barbacane RC, et al.
Impact ofRantes and MCP-I chemokines on in vivo basophilic cell recruitment in
rat skin injection model and their role in modifying the protein and mRNA levels
for histidine decarboxylase. Blood 1997; 89(11):4120-7.
188.Irani AM, Schwartz LB. Human mast cell heterogeneity. Allergy Proc 1994;
15(6):303-8.
189.Hamid Q, Tulic M. Immunobiology of asthma. Annu Rev Physiol2009; 71:489507.
190.Hsu, F.; Boyce, JA. Biology of mast cells and their mediators. In: Adkinson, N.;
Bochner, BS.; Busse, WW.; Holgate, ST.; Lemanske, RF.; Simons, FER., editors.
Middleton's Allergy: Principles and Practice. 7th ed. Mosby Elsevier; 2009.
191.Metz, M.; Brockow,, K.; Metcalfe,, DD.; Galli,, SJ. Mast cells, basophils, and
mastocytosis. 3rd ed. Rich, R.; Fleisher, TA.; Shearer, WT.; Schroeder, HW.;
Frew, AJ.; Weyand, CM., editors. Mosby Elsevier; 2008.
192.Metcalfe DD. Mast cells and mastocytosis. Blood 2008;112:946–56.
193.Theoharides TC, Conti P. Mast cells: the Jekyll and Hyde of tumor growth.
Trends Immunol 2004; 25(5):235-41.
194.Cho WS, Chae C. Expression of inflammatory cytokines (TNF-alpha, IL-I, IL-6
and IL-8) in colon of pigs naturally infected with Salmonella typhimurium and S.
choleraesuis. J Vet Med A Physiol Pathol Clin Med 2003; 50(10):484-7.
195.Theoharides TC, Enakuaa S, Sismanopoulos N, Asadi S, Papadimas EC,
Angelidou A, Alysandratos KD. Contribution of stress to asthma worsening
through mast cell activation. Ann Allergy Asthma Immunol 2012; 109(1):14-9.
196.Matsuzawa S, Sakashita K, Kinoshita T, Ito S, Yamashita T, Koike K. IL-9
enhances the growth of human mast cell progenitors under stimulation with stem
cell factor. J Immunol2003; 170(7):3461-7.
197.Yoshimoto T, Tsutsui H, Tominaga K, Hoshino K, Okamura H, Akira S, et al.
IL-18, although antiallergic when administered with IL-12, stimulates IL-4 and
histamine release by basophils. Proc NatiAcad Sci U SA 1999; 96(24):13962-6.
19

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2
198.Fux M, Pecaric-Petkovic T, Odermatt A, Hausmann OV, Lorentz A, Bischoff SC,
et al. IL-33 is a mediator rather than a trigger of the acute allergic response in
humans. Allergy 2014; 69(2):216-22.
199.Mrabet-Dahbi S, Metz M, Dudeck A, Zuberbier T, Maurer M. Murine mast cells
secrete a unique profile ofcytokines and prostaglandins in response to distinct
TLR2 ligands. Exp Dermatol2009; 18(5):437-44.
200.Sismanopoulos N, Delivanis DA, Mavrommati D, Hatziagelaki E, Conti P,
Theoharides TC. Do mast cells link obesity and asthma? Allergy 2013; 68(1):815.
201.Bergqvist A, Andersson CK, Mori M, Walls AF, Bjermer L, Erjefalt JS. Alveolar
T-helper type-2 immunity in atopic asthma is associated with poor clinical
control. Clin Sci (Lond). 2015;128(1):47–56. doi:10.1042/CS20140309.
202.Kiyokawa H, Matsumoto H, Nakaji H, Niimi A, Ito I, Ono K, et al. Centrilobular
opacities in the asthmatic lung successfully treated with inhaled ciclesonide and
tiotropium: with assessment of alveolar nitric oxide levels. Allergol Int.
2011;60(3):381–5. doi:10.2332/allergolint.10-CR-0251

↑ production
IL-3
IL-5
GM-CSF

↑ activation
PAMPs
DAMPs
IL-4,IL-5, IL-13

↑ chemotaxis
PGD2
eotaxins (1,2,3)
5-oxo-ETE

Eosinophil

20

AAJMS [Formerly IJMS] May 2021;4(2): 3-21;ISSNe 2522-7368.
DOI: http://doi.org/10.32441/aajms.4.2.2

MBP

TGF -ß

IL-13

Extracelluar
matrix, Airway
smooth muscle

Goblet cells

Epithelia cells

Airway
remodling

Mucus
production

Tissue damage

MBP,EPO
MAST CELL

EPO

Leukotrines

HISTAMINE

Airway smooth
muscle

Airway smooth
muscle

Airway
hyperesponsiveness

AHR

(AHR)

Fig.1. Eosinophils role in asthma pathogenesis [15]

21

AAJMS [Formerly IJMS] May 2021;4(2):22-34;ISSNe 2522-7368
DOI: http://doi.org/10.32441/aajms.4.2.3

Breast Cancer: Role of Hormones Receptors and Tumor
Markers
Abdulghani Mohamed Alsamarai, Tikrit University College of Medicine, [TUCOM],
Tikrit, Iraq. Email: abdulghani.Mohamed@tu.edu.iq, galsamarrai@yahoo.com;
Mobile: +9647701831295,
ORCID: http://orcid.org/0000-0002-7872-6691
Sheylan Salah Abdulla, Erbil Polytechnic University, Health Technical College, Medical
Laboratory Technique, Erbil, Iraq.
Email: sheylan.salah@epu.edu.iq; sheylan2000@yahoo.com
Mobile: +9647504244479
ORCID: http://orcid.org/0000-0001-8584-1391
Suzan Khaled Mohammed Saraj, Kirkuk Health Authority, Kirkuk, Iraq. Email:
suzansarag@yahoo.com
Mobile:+9647731625525
ORCID: https://orcid.org/0000-0002-5512-716X
Correspondence author: Abdulghani Mohamed Alsamarai, Tikrit University College of
Medicine, [TUCOM], Tikrit, Iraq. Email: abdulghani.Mohamed@tu.edu.iq,
galsamarrai@yahoo.com; Mobile: +9647701831295,
ORCID: http://orcid.org/0000-0002-7872-6691
Received: 6/1/2021
Accepted: 9/3/2021
Published: 1st May, 2021

1. Introduction
Breast cancer is the common malignant disease in Iraqi community and for the first
rank for the new cases incidence, death rate and five years prevalence for the year 2020 [1].
In Iraq, new cases of breast cancer for 2020 are 22.2%, while it is 20.9% for Syria, 20.8% for
Jordan, 20.6% for Kuwait, 16.4% for Egypt, 14.2% for Saudi Arabia, 12.9% for Iran, and
10.3% for Turkey [1]. The breast cancer etiology still unclear, however, recent studies
implicated many risk factors, such as viral infections and hormones [2-8]. Unfortunately,
recent studies indicated a shift toward younger age group in breast cancer development [9].
2. Hormone receptors
The presence or absence of hormone receptors, including the ER and PR, individually
or together has been suggested to be prognostic- and predictive factors for breast cancer.
2.1. Estrogen receptor (ER)
The ER is a member of the nuclear hormone family of intracellular receptors which is
activated by the hormone 17β-estradiol [10]. The main function of ER is as a DNA-binding
transcription factor which regulates gene expression [11]. Estrogen receptor is of two types (α
and β) that are coded by separate genes. The β isoform is encoded by the ESR2 gene, while α
isoform is encoded by the ESR1. Hormone-activated ERs form dimers [12]. These two forms
of ERs are co-expressed in various cell types including thyroid, bone, adrenals and female rat
brain [13]. This may lead to the formation of homodimer ER α (αα) or ER β (ββ) or
heterodimer ERαβ (αβ) [14]. There is significant overall sequence homology among the two
isoforms [15]. ESR1 is encoded on chromosome 6 (6q25.1) and ESR2 is encoded on
chromosome 14 (14q). Both ERs are widely expressed in different tissue types, however,
there are some differences in their expression patterns [16]. In breast tissue, ERs are
expressed by both normal and malignant cells. About 20% of the Terminal Duct Lobular
Units (TDLU) in the breast of premenopausal women express the ER, a value that doubles
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during the follicular phase. The average extent of expression of ER by the TDLU cells of
postmenopausal women is approximately 50% [17].
Expression of ERs increases dramatically in early hyper-proliferative premalignant
lesions ERs are over-expressed in around 70% of breast cancer cases, and are referred to as
"ER positive" tumors. With an elevated ratio of ER+ to ER- cells in comparison to normal
breast tissue. Moreover, higher expression of ER is associated with higher breast cancer
survival [18]. ER+ tumors tend to develop in older women (peaking of 70 years at age),
whereas ER- tumors tend to develop at an earlier age (peaking at 50). Mortality from
premenopausal ER+ breast cancer is higher in women younger than 35 than in older women
[19]. Mammary cells proliferation stimulated by binding of estrogen to ER which contributed
to increase in cell division and DNA replication and mutation rate increase. This resulted in
to cell cycle disruption, DNA repair processes and apoptosis with subsequent tumor
formation. Additionally, estrogen metabolism leads to the production of genotoxic byproducts that could directly damage DNA, resulting in point mutations [20].
Recent study in Kirkuk, Iraq, shows that ER is significantly higher in women with breast
cancer as compared to controls with odd ratio of 32.25 for local cut-off value and 56.6 for
international standard cut-off value [5]. In addition, Area Under Curve determined in ROC
analysis indicated an association between breast cancer and ER [5]. Other study in Erbil, Iraq
shows that ER is significantly higher in women with breast cancer than in controls and there
is a positive significant association between breast cancer and ER serum levels as determined
by OR but not when AUC determined using ROC analysis [21]. Age influence serum levels
of ER in women with breast cancer [21]. Additionally, the frequency of ER positivity was
66.2% in women with breast cancer, while it was 24% in control group and the difference
was highly significant [21].
2.2. Progesterone Receptor (PR)
The progesterone receptor (PR) also known as NR3C3 (nuclear receptor subfamily 3,
group C, member 3), is an intracellular steroid receptor that binds progesterone. PR is
encoded by the PGR gene which lies on chromosome 11 (11q22) [22]. This gene has two
main forms, A and B that differ in their molecular weight (A: 94kDa and B: 114kDa) [23].
These two isoforms are transcribed from distinct, estrogen-inducible promoters within a
single-copy PR gene; the only difference between them is that the first 164 amino acids of B
are absent in A [24].
PR is expressed in reproductive tissue and has important roles in folliculogenesis,
ovulation, implantation and pregnancy [25]. Estrogen is necessary to induce the progesterone
receptors (PRs) activity. PRs become hyper phosphorylated upon binding of the steroid
ligand. PR phosphorylation is complex, occurring in different cellular compartments and
perhaps requiring multiple serine kinases [26]. After progesterone binds to the receptor,
restructuring with dimerization follows and the complex enters the nucleus and binds to DNA
[27]. There, transcription takes place, resulting in formation of messenger RNA that is
translated by ribosomes to produce specific proteins [28]. About 65% of ER-positive breast
cancers are also PR-positive and about 5% of breast cancers are ER-negative and PRpositive. If cells have receptors for both hormones or receptors for one of the two hormones,
the cancer is considered hormone-receptor positive. [29]. some studies suggest that
expression of PR is stimulated by atypical and increasing ratio of PR-A to PR-B, which is
almost one in normal breast tissue, but varies extensively in malignant cells [30].
Approximately 60% of invasive breast tumors express PR-A or B [23].
Alobaidi et al [5] found that PR is significantly higher in women with breast cancer as
compared to controls and AUC and OR confirm the association between breast cancer
development and high serum levels of PR. Abdulla [21] in a case control study in Erbil,
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Iraq shows that PR is significantly higher in women with breast cancer than in controls and
there is a positive significant association between breast cancer and PR serum levels as
determined by AUC determined using ROC analysis, but with OR of 1.134 [21]. Age
influence serum levels of PR in women with breast cancer [21]. Additionally, the frequency
of PR positivity was 29.1% in women with breast cancer, while it was 17.7% in control
group and the difference was significant [21]
3. Tumor markers
Tumor markers are biochemical signs of tumor existence and consist of cell surface
antigens, cytoplasmic proteins , enzymes and hormones [31], produced by tumor cell or other
cells of the body in response to cancer or certain benign(noncancerous) conditions. These
substances can be found in the blood, urine, tumor tissue, or in the other tissues [32]. The
appearance of tumor markers and their concentrations are related to the genesis and growth of
malignant tumors in patients. An ideal tumor marker should be highly sensitive, specific, and
reliable with high prognostic value, organ specificity and it should correlate with tumor
stages. However, none of the tumor markers reported to date has all these characteristics [33].
Inspite of these limitations, for many malignancies, serum tumor markers play an important
role in patient management [34]. Tumor markers that correlated with tumor size may be used
as tool for diagnosis and monitoring of cancer prognosis. However, they lack specificity and
elevation of their levels, although very suggestive, does not always prove the presence or
recurrence of cancer and does not predict the number and localization of tumor sites [35]. In
breast cancer the most widely used serum markers are carcinoma antigen 15.3 (CA15.3) and
carcinoembryonic antigen (CEA). Less widely used markers include CA27.29, tissue
polypeptide antigen (TPA), tissue polypeptide specific antigen (TPS) and the shed form of
HER-2 [36].The uses of tumor markers in breast cancer, according to a study done by [37]
include the following: i) Aiding early diagnosis, ii) Determining prognosis, iii) Predicting
response to therapy, iv) Surveillance after primary treatment, v) Monitoring response to
therapy in advanced disease.
3.1. Carcinoma antigen 15.3 (CA15.3)
The CA15.3 is also known as Mucin1 (MUC-1) and it is the most widely used marker in
breast cancer [38]. The Mucins are large (> 200 K.D) glycoproteins with a high carbohydrate
content (50–90% by weight) expressed by a variety of normal and malignant secretary
epithelial cells [39]. The CA15.3 is a transmembranous glycoprotein expressed at the apical
cell surface of normal glandular epithelium such as breast, ovary, salivary glands, stomach,
pancreas, bladder, uterus, small intestine and colon tissue [40]. It is also present on
hematopoietic cells like B cells, and resting as well as activated T cells [41].
Many functions have been proposed for CA15.3. The extensive expression of CA15.3
from mid-gestation throughout adulthood in secretary epithelial tissues and the elevated level
of expression found in carcinomas and metastatic lesions suggest functions in epithelial
morphogenesis and tumor progression [42]. It can function at several levels: firstly, by sterichindrance by the large glycosylated extracellular domain, secondly, by remodeling the
cytoskeletal networks [43], and finally, by down-regulating the activities of other molecules
such as catenins , cadherins , or integrins via signal transduction events [44]. Paradoxically,
CA15.3 has been proposed to act both as an adhesive and anti-adhesive molecule as the
extended conformation may contribute to its anti-adhesive properties, resulting in reduced
cell-cell aggregation and decreased adherence to extracellular matrix [45]. There are
differences between CA15.3 expression on normal cells and tumors. For example, the
monoclonal antibody demonstrates a significant reactivity with CA15.3 on paraffin
embedded breast cancer, but minimal reactivity with normal breast cells or benign breast
lesions [46]. On normal cells CA15.3 is located on the apical surface and is extensively
24

AAJMS [Formerly IJMS] May 2021;4(2):22-34;ISSNe 2522-7368
DOI: http://doi.org/10.32441/aajms.4.2.3
glycosylated, however, in tumors, the usual structure of the tissue is disrupted so that CA15.3
may be found on multiple cell surfaces [47].
Furthermore, abnormal glycosylation in the cancer result in less complex and fewer
carbohydrate side chains [48]. Therefore, in tumors, there is a great exposure of CA15.3
epitopes on the immune system, compared to normal cells [49]. Although the function of
CA15.3 is not clearly established, it may allow for tumor growth through its interactions with
adhesion molecules and lymphocytes. It is commonly found in a variety of malignant tumors
including breast cancer, lung cancer, ovarian cancer, and endometrial cancer, carcinoma of
pancreas, colon and prostate [47].
In breast cancer lack of sensitivity for early-stage disease combined with a lack of
specificity precludes the use of all existing serum markers for early diagnosis of breast cancer
[37]. For example , CA15.3 concentrations are increased in 10% of patients with stage I
disease , 20% with stage II disease , 40% with stage III disease and 75% with stage IV
disease [37]. Increased concentrations of the marker can be found in small proportion of
apparently healthy individuals (5%) , in patients with certain benign diseases specially liver
diseases and in patients with other types of advanced adenocarcinoma [38, 50].
The available prognostic factors for breast cancer include pathological criteria such as
tumor size, tumor grade, and lymph nodes status [51], as well as newer biological factors
such as hormone receptors, HER-2, urokinase, plasminogen activator inhibitor [52]. All of
these factors require tumor tissue, thus necessitating either biopsy or surgery. Many published
studies have addressed the relationship between preoperative concentration of CA15.3 and
patient outcome [53]. These studies concluded that high concentrations of the marker (> 35
U/L) at initial presentation predict adverse patient outcome. Indeed, in some studies the
prognostic impact of CA15.3 was independent of tumor size and axially node status [54].
Significantly in some reports CA15.3 was found to be prognostic in lymph node negative
breast cancer patients, the subgroup in which new prognostic factors are most urgently
required [54, 55]. In a study carried out by Molina and Coworkers [56], however, CA15.3
was not prognostic in patients free of axillary nodal metastasis. Although most studies
relating to CA15.3 have used preoperative values, concentration during follow-up can also
provide prognostic information [37]. Thus, Tampellini and Coworkers [57] reported that
patients with CA15.3 values < 30 U/L at the time of first recurrence survived significantly
longer than those with higher concentrations. In another report done by Dela and Colleagues
[58] found that patients with a CA15.3 lead time of >30 days (i.e. the time between the first
abnormal CA15.3 and appearance of clinical manifestation) had a better prognosis than those
with a shorter lead time. In that study both the time interval between diagnosis and first
abnormal CA15.3 concentration was also of prognostic value. These findings suggest that
determination of CA15.3 can provide lead-time prognostic information in patients with breast
cancer. Indeed, preoperative concentrations could be combined with existing prognostic
factors for selecting patients for adjuvant therapy [37].
In recent years, several reports have shown that serial concentrations of tumor markers
increased before radiological or clinical evidence of disease relapse [59]. These studies
showed that the mean lead time from marker increase to clinical diagnosis of recurrence
varied from 2 to 9 months. The CA15.3 and other mucin related markers may also have a role
in predicting response to therapy [60].
The CA 15-3 biomarker is significantly higher in women with breast cancer as
compared to controls and a significant positive association between breast cancer and CA153 biomarker was demonstrated as determined by odd ratio [4]. Additionally, area under curve
determination (AUC=0.99) indicated that CA 15-3 is a predictive biomarker in women with
breast cancer [4]. Other study in Erbil, Iraq shows that CA 15-3 is significantly higher in
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women with breast cancer than in controls and there is a positive significant association
between breast cancer and CA 15-3 serum levels as determined by OR and when AUC
determined using ROC analysis [21]. Age not influence serum levels of CA 15-3 in women
with breast cancer [21]. Additionally, the frequency of CA 15-3 positivity was 79.1% in
women with breast cancer, while it was 57.3% in control group and the difference was highly
significant [21]. However, most of the previous studies suggested that CA 15-3 biomarkers is
more predictive for monitoring rather than diagnostic marker [61-71].
3.2. Carcinoembryonic antigen (CEA)
The CEA is an oncofetal antigen that was first described by Gold and Freedman [72].
The CEA , a family of glycoproteins, MW~2000 Dalton was first identified in human colon
cancer tissue extract [72].The CEA is a glycophosphatidylinositol-linked cell surface
glycoprotein of the immunoglobulin gene super family that has been shown to mediate
homotypic intercellular adhesion [73]. The normal level of CEA is below 5 ng/ml. However,
CEA moderately elevated in 3% of general population and in 19% of smokers who are not
with breast cancer [31]. Other non neoplastic conditions associated with elevated CEA levels
includes peptic ulcer , inflammatory bowel disease, pancreatitis , hypothyroidism, biliary
obstruction and cirrhosis. These false elevations are almost always less than 10 ng/ml and
remain stable during serial testing , in contrast to CEA produced by recurrent tumor [74].
Many studies have shown that CEA concentration is known as a marker of malignant
transformation and chronic inflammation and it is increased in a variety of cancers e.g.
colorectal cancer carcinoma of pancreas, uterine cancer, cancers of the lung, and breast [75].
The CEA was historically considered the standard to which new serum markers are
compared [76].The sensitivity increases with advancing tumor stage : CEA values are
elevated in approximately 50% of the patients with tumor extension to lymph nodes and 75%
of patients with metastasis [74]. The highest values above 100 ng/ml occur with metastasis
[77], although poorly differentiated tumors are less likely to produce CEA [74].
Several studies have reported that positive serum CEA levels at the time of primary
breast cancer diagnosis may represent a negative prognostic parameter, and correlate with the
stage of disease. Several studies have shown that CEA level decrease or increase may reflect
the status of disease progression or regression [78]. The literatures also suggest that CEA
may be useful in the post surgical follow-up of breast cancer patients for an early diagnosis of
recurrence, and for monitoring response to treatment [79]. The availability of the CA15.3 in
the last decade has greatly reduced the value of CEA in breast cancer management, and
recent studies discourage the routine use of the CEA assay because of its low sensitivity in
both early and advanced diseases compared with CA15.3 Nevertheless CEA is still a widely
used test for monitoring breast cancer patients [76].
The mean serum value of CEA was 4 times higher than that in control and odd ratio
and ROC curve analysis indicated a positive association between breast cancer and serum
levels of CEA [4]. Thus CEA level may be predictable for early diagnosis, monitoring and
recurrence of breast cancer. Other study in Erbil, Iraq shows that CEA is significantly higher
in women with breast cancer than in controls and there is a positive significant association
between breast cancer and CEA serum levels as determined by OR and when AUC
determined using ROC analysis [21]. Age influence serum levels of CEA in women with
breast cancer [21]. Additionally, the frequency of CEA positivity was 67.6% in women with
breast cancer, while it was 0% in control group and the difference was highly significant [21]
3.3. P53 protein
P53 protein was first identified in 1979 as a transformation-related protein. However,
almost 10 years later, researchers discovered the oncogenic properties of p53, which was later
called “gain of oncogenic function”. By the early 1990s, p53 became widely recognized as
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the first tumor suppressor gene [80]. High rate (>50%) of p53 tumor suppressor gene
mutation human cancers, it has attracted the interest of numerous researchers. P53 mutations
can lead either to loss or change of p53 binding activity to its downstream targets and may
thus induce aberrant cell proliferation, with consequent malignant cellular transformation [80,
81].
Human p53 protein is a nuclear phosphoprotein of MW 53 kDa. The human TP53 gene
is located on the short arm of chromosome 17 [82]. P53 protein contains 393 amino acids and
is composed of several structural and functional domains [83]. P53 is needed to keep cells
under control, so the properly functioning p53 acts as brakes to the cycle of cell growth, DNA
replication and division into two new cells [84], and preventing inappropriate cell
proliferation and maintaining genome integrity following genotoxic stress [85]. The capacity
of p53 for multiple biological functions can be attributed to its ability to act as a sequencespecific transcription factor, and thus to modulate various cellular processes [80].
The induction of cell-cycle arrest by p53 provides additional time for the cell to repair
genomic damage before entering the critical stages of DNA synthesis and mitosis. However,
DNA-repair failure may result in the activation of apoptosis [85], Apoptosis One of the most
important roles of p53 is to monitor cellular stress and to induce apoptosis when necessary
[85], DNA repair and Inhibition of angiogenesis and metastasis [86].
In Breast Cancer TP53 mutations have been suggested to be an early event in breast
carcinomas, while it seems to be a later event in other types of cancer. The frequency and
type of mutations vary in different series of breast cancer patients. This may be due to factors
such as stage of disease and molecular subtype [87]. P53 mutations are found in 19%-40% of
all breast cancers; however certain types of the disease are associated with higher
frequencies. For example, in typical medullary carcinomas, p53 mutation occurs in 100% of
cases [88].
A potential mechanism for p53 inactivation independent of mutation is alterations
identified in both upstream regulatory proteins and downstream p53-induced proteins that
may disable or compromise the pathway in breast cancers lacking mutations [89]. Extra
nuclear localization of p53 is another mechanism of p53 inactivation independent of
mutation. During the cell cycle p53 is differently located in the cell referring that the control
of the intracellular localization of p53 is cell cycle regulated [90]. The association between
p53 alterations and clinical outcome in breast cancer has been the subject of numerous
investigations. The presence of p53 mutations is associated with reduced survival and
aggressiveness of breast cancer; therefore it is the most adverse prognostic indicator for both
recurrence and death in breast cancer [91]. However, medullary carcinomas are regarded as a
prognostically favorable variant. It has been suggested that the diffuse lymphoplasmacytic
infiltrate may account for the good prognosis representing a host reaction to tumor cell
antigens and the mutated p53 protein may represent one of these antigens [92].
Abdulla in a case-control study in Erbil, Iraq shows that p53 is significantly lower in
women with breast cancer than in controls and there is a inverse significant association
between breast cancer and p53 serum levels as determined by OR but not when AUC
determined using ROC analysis [21]. Age influence serum levels of P53 in women with
breast cancer [21]. Additionally, the frequency of p53 positivity was 47.3% in women with
breast cancer, while it was 81.2% in control group and the difference was highly significant
[21]. Thus p53 may play a potential protective effect in breast cancer.
3.4. Cancer Antigen 27.29
Cancer antigen (CA) 27.29 is a monoclonal antibody to a glycoprotein (MUC1) that is
present on the apical surface of normal epithelial cells. CA 27.29 is highly associated with
breast cancer; although levels are elevated in several other malignancies [93]. CA 27.29 also
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can be found in patients with benign disorders of the breast, liver, and kidney, and in patients
with ovarian cysts. However, CA 27.29 levels higher than 100 units per mL are rare in benign
conditions [94]. Because of superior sensitivity and specificity, CA 27.29 has supplanted CA
15-3 as the preferred tumor marker in breast cancer. The CA 27.29 level is elevated in
approximately one third of women with early-stage breast cancer (Stage I or II) and in two
thirds of women with late-stage disease (stage III or IV) [95]. CA 27.29 lacks predictive
value in the earliest stages of breast cancer and thus has no role in screening for or diagnosing
the malignancy.
Disagreement exists about the ability of CA 27.29 to detect asymptomatic recurrence
after curative treatment [96]. In patients at high risk for recurrence of breast cancer (stage II
or III) found that CA 27.29 was highly specific and sensitive in detecting preclinical
metastasis. The average time from initial elevation of CA 27.29 to onset of symptoms was
five months. Because CA 27.29 testing may lead to prompt imaging of probable sites of
metastasis, it may be possible to decrease morbidity through earlier institution of therapy
[95].
Alobaidi et al [4] found that mean serum level of CA 27-29 was significantly higher in
women with breast cancer as compared to controls. In addition, they reported a significant
association between breast cancer development and serum levels of CA 27-29 in both OR and
AUC determination. Other study in Erbil, Iraq shows that CA 27-29 is significantly higher in
women with breast cancer than in controls and there is a positive significant association
between breast cancer and CA 27-29 serum levels as determined by OR and AUC using ROC
analysis [21]. Age influence serum levels of CA 27-29 in women with breast cancer [21].
Additionally, the frequency of CA 27-29 positivity was 73% in women with breast cancer,
while it was 6.2% in control group and the difference was highly significant [21]
3.5. Other markers.
Determination of breast cancer susceptibility antigen 1 (BRCA1) mean serum value
was significantly 5 times higher in breast cancer women than that in controls, while BRCA2
was 3 times higher in patients than in controls [4]. OR and AUC confirmed a significant
positive association between breast cancer development and positivity of BRCA1 and
BRCA2 [4]. Additionally, the frequency of positivity of BRCA1 and BRCA2 in women with
breast cancer were 89% and 88% respectively [4]. Thus both markers may be useful for
diagnosis and monitoring of breast cancer cases.
In a case-control study serum mean values of estrogen receptors, progesterone
receptors, prolactin, HBA1C, glucose, and calcium were significantly higher in women with
breast cancer as compared to matched control [5]. While circulating progesterone, estrogen,
vitamin D, Insulin Growth Factor-1, and parathyroid hormone valued were significantly
lower in women with breast cancer than in controls.[5]. Odd ratio confirm the association
between the evaluated biomarkers and breast cancer. Glucose serum levels were with OR 2.7
and AUC of 0.62, HBA1C OR was 3.21 and AUC of 0.56, IGF-1 OR of 42.35 and AUC of
0.23, calcium OR of 86.55 and AUC of 0.99, PTH OR of 57.6 and AUC of 0.999, prolactin
OR of 25.8 and AUC of 0.999 and vitamin D OR of 57.6 and AUC of 0.999. the lower AUC
was demonstrated for progesterone and estrogen serum levels. Thus estrogen and
progesterone serum levels were with low predictive value in breast cancer, in contrast, ER
and PR serum levels were with high predictive value in breast cancer [5].
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THESIS ABSTRACT
Association of Oral Contraceptives use with Breast Cancer
and Hormone Receptor Status in Iraqi Women
Ahmed Z. Alsamarai, Oncology Teaching Hospital, Baghdad, Iraq.
A Ph D (Board) thesis conducted in Iraqi Council of Medical Specialties, Ministry
of Higher Education and Scientific Research, Iraq, under the supervision of Dr. Ahmed
Mubarak, Consultant Physician, Medical Oncology, Oncology Teaching Hospital,
Ministry of Health. 2017.
Background: Worldwide, there is a significant concern regarding the association of breast
cancer risk and oral contraceptives use. Differences in demographical and pathological breast
cancer characteristics in Iraqi patients have been reported compared to other western
countries; however, studies addressing the risk of breast cancer among oral contraceptive
users in Iraq and subsequent correlation with hormonal receptor status are lacking.
Aim: The aim of the study was to evaluate association of breast cancer risk and oral
contraceptives use in patients visiting tertiary oncology center and to correlate hormone
receptor status with history of oral contraception use in breast cancer patients.
Patients and methods: Two hundred women with breast cancer were compared regarding
patterns of oral contraceptives use with 300 age-matched healthy female controls by personal
interview and questionnaire. Patient’s records were reviewed for hormone receptor status.
Results: A significantly higher proportion (49%) of women with breast cancer reported a
positive history of combined oral contraceptives use as compared with (35.7%) healthy
controls. Ever oral contraceptives users had a significantly increased risk of breast cancer
(odds ratio [OR] = 1.73; 95%, confidence interval = 1.2–2.5, p = 0.003), with the highest risk
was seen in early use before the age of 20 (OR = 6.62, p = 0.02); whereas increased duration
of use did not significantly increase the risk of breast cancer. There was no significant
association between estrogen and progesterone receptors expression profile in breast cancer
patients and combined oral contraceptive use.
Conclusion: In Iraqi women, the risk of breast cancer increases with oral contraceptives
intake particularly when starts early before the age of 20 years. The hormonal receptor status
of breast cancer patients is not significantly affected by combined oral contraceptives use.

35

AAJMS [Formerly IJMS] May 2021;4(2):36-40;ISSNe 2522-7368
DOI: http://doi.org/10.32441.aajms.4.2.5

EDUCATION
A SERIES

EXTRACTED FROM :

JOINT DIPLOMA OF HEALTH PROFESSIONS EDUCATION, SUEZ CANAL UNIVERSITY, 2010-2011

Taxonomy of Educational Objectives and Assessment of the
Cognitive Domain
Nadhim Mohamed Mossa, Department of Pediatrics, Tikrit University College of Medicine,
Tikrit, Iraq.
Assignment: For the course /program you have chosen last week, please
[The course I select is the PAEDIATRICS Program for 6th year TUCOM]
A: Write down at least two specific objectives in each domain
Cognitive domain:
By the end of the 6th year paediatrics course the students are able to:
1. Describe the management of common paediatric diseases.
2. Differentiate between normal and abnormal child growth.
3. Outline the role of vaccination in the prevention of child diseases.
4. Summarize the concept and principles of ORH national program.
5. Recognize the emergency paediatric diseases.
6. Solve the problem on nocturnal enuresis in primary school child.
7. Appraise the hypo-sensitization of paediatrics allergic diseases.
8. Summarize a plan for diagnosis of inborn disease.
Psychomotor domain:
By the end of the course, the students able to:
1. Perform history taking and physical examination of normal and ill children.
2. Conduct CSF sampling.
3. Perform urine sampling in neonate.
Affective domain
By the end of the course , the students able to:
1. Exhibit the use of disabled child clinical information.
2. Display handling of child morally, scientifically, and ethically.
3. Exhibit a positive attitude in the educational process and full participation in
educational activities.
4. Display honesty in self- assessment.
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B. Prepare table of specification for your cognitive test.
The table of specification was prepared as described by Amin et al [1] and Gronlund [2].
A. Weight of each topic
Topic No.
1
2
3
4
5
6
7
8
9
10
11
12

Topic
No.
1
2
3
4
5
6
7
8
9
10
11
12
Total

Remember

System or Topic title
Respiratory
Gastro-intestinal
Nervous
Musculo-skeletal
Oncology /haematology
Endocrine
Cardiovascular
Renal
Infections
Neonatology
Inborn diseases
Immunologic diseases
Total

Understand

Obj3

Apply

Analyse

Weight %
10
10
10
5
10
10
10
10
5
10
5
5
100

Synthesis

Items
2
2
2
1
2
2
2
2
1
2
1
1
20

Evaluation

Obj2
Obj-4

Obj5

Obj3

Obj1
Obj5

Obj1
Obj2
Obj1
Obj1
Obj1
Obj1

7

Obj5
Obj5
Obj5

Obj6
Ob5
Obj8
1

2

2

6

Obj7
2

Item

Score

2
2
2
1
2
2
2
2
1
2
1
1
20

10
10
10
5
10
10
10
10
5
5
10
5
100

Obj. = Objective
References:
1. Amin Z, Seng C, and Eng K. (2006). Practical Guide to Medical Student Assessment. World
Scientific Publishing Co. Pte. Ltd., Singapore. Chapter 2.
2. Gronlund NE (2006). Assessment of Students Achievement. 8th edition. USA.
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The summative assessment for PEDIATRICS 4TH year examination
designed as follow. Below is a template of the content of the a selected course.
The number of questions in each part is an example and not the whole questions.
DEPARTMENT OF PEDIATRIC
4TH YEAR FINAL EXAMINATION IN PEDIATRICS
Notes: 1. All question must be attempted.
2. Time 3 hours
PART. I. CHOOSE THE MOST APPROPRIATE ANSWER.
( 60 Questions- 1 Mark for each- Total marks = 60)
Q.1. The most common cause of summer diarrhea in Iraq is:
a. Rota virus.
B. E. histolytica.
c. Giardia.
d. E. coli.
Q.2. Which of the following is factor associated with an increased risk for
developing fail to grow?
a. Cerebral palsy
b. Diarrhea
c. Malnutrition
d. Food allergy
Q.3. The initial goal of therapy for acute asthmatic attack is to:
a. Patent air way.
b. Relief bronchial obstruction.
c. Alleviate inflammation.
d. Prevent the infection
Q.4. In child with bleeding per rectum, the main cause is:
a. Visible vessel.
b. Ulcer .
c. Hemorrhoids.
d. Rectal polyp.
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Q.5. The most common cause of meningitis in Iraq is:
a. S. pneumonia
b. Staph. aureus.
c. H. influenza
d. Proteus.
PART.II. MARK WITH (T) FOR TRUE OR (F) FOR FAULSE.
(7 questions – 1 Mark for each, Total marks=7)
Negative marking is applied for this part.
Q.6. The following infestations are common in Iraq:
a. Giardiasis.
b. Pin worm.
c. Scabies.
d. Leishmania.
Q.7. C reactive protein test:
a. specific biomarker of inflammation.
b. Is highly sensitive test
c. is a marker of systemic inflammation
d. is a marker of infection.
PART. III. MATCH THE ITEMS IN GROUP A WITH THE
CORRESPONDING ONE IN GROUP B. (8 mark).
Q.8. Match the therapeutic agent in group A with the disease in group B.

1.
2.
3.
4.
5.

Group A
Benzathine penicillin
Amoxicillin
Septrin
Tetracycline
Nalidixic acid
Group B
a. Typhoid fever
b. Chronic tonsillitis
c. Cholera
d. Brucellosis

Q.9. Match the characteristic below with the appropriate investigation.
39

AAJMS [Formerly IJMS] May 2021;4(2):36-40;ISSNe 2522-7368
DOI: http://doi.org/10.32441.aajms.4.2.5

Group A
1.
2.
3.
4.

Asthma
Tonsillitis
Bilhariziasis
Renal colic

a.
b.
c.
d.
e.

Group B
Latex test
GUE
Ultrasound
PFT
Erect plain abdominal x-ray
PART. III. Case history. ( 5 cases – each with 5 MCQ and 1 mark for each).

Ten year old boy presented with fever of 2 days duration, associated with
nausea, vomiting, diarrhea and tachycardia. This condition developed 3 hours after he
ate a cheese sandwich in the school.
Q10. Your provisional diagnosis is:
a. Food poisoning.
b. Typhoid fever
c. Malaria.
d. Tonsillitis.
Q.11. In the above case, if nausea, vomiting and diarrhoea developed within half
hour after the food ingestion, the causes is:
A. Bacterial toxin within the food.
B. Fungal contamination.
C. Norwalk virus.
D. Bacterial contamination.
References:
1. Gronlund, Norman E, (2006). Assessment of Student Achievement. 8th Edition.
Pearson, USA, Chapters 4 -8.
2. Amin Z, Seng C, and Eng K. (2006). Practical Guide to Medical Student
Assessment. World Scientific Publishing Co. Pte. Ltd., Singapore. Chapters 7
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COVID-19

COVID-19
The Essentials of Prevention and Treatment
Authors: Jie-Ming Qu Bin Cao Rong-Chang Chen
1st Edition
eBook ISBN: 9780128242513
Paperback ISBN: 9780128240038
Imprint: Elsevier
Published Date: 22nd October 2020
Page Count: 114
Description
COVID-19: The Essentials of Prevention and Treatment elaborates on the ethology,
pathogenesis, epidemiology, clinical characteristics, treatment principles, rehabilitation and
prevention, and prevention and control measures for COVID-19. Aimed at healthcare
workers, and written to be a practical guide, six chapters cover the following aspects of
COVID-19: respiratory viruses; pathogenesis; case definitions and diagnosis; treatment;
prevention and disease control; and prospects for the management and research of respiratory
virus infections. This book gives first-hand information on the prevention, control, diagnosis
and treatment of COVID-19.
COVID-19 was recognized as a pandemic in March 2020 by the World Health
Organization. It is a disease caused by severe acute respiratory syndrome coronavirus 2
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(SARS-CoV-2). Physicians working in China, particularly where the outbreak was first
identified in Wuhan, have built up knowledge of prevention and control measures, and
diagnosis and treatment of this disease. These insights are now globally relevant. The authors
of this book are senior physicians specializing in respiratory diseases, pulmonary diseases
and critical care medicine, and are all clinical and scientific research experts working in
China, with particular experience in Wuhan.
Key Features
• Describes the prevention, control, diagnosis and treatment of COVID-19
• Offers practical guidance to healthcare professionals for COVID-19
• Gives clinical insights in a question and answer format
• Details first-hand experience in Chinese cities during the initial outbreak
• Presents insights that healthcare professionals need to prevent, diagnose, and treat
COVID-19
Readership
Medical practitioners; Public health staff; Hospital administrators; Public health
administrators and policy makers; laboratory technicians; medical students; virologists
Contents
1. Respiratory viruses and COVID-19
2. Pathogenesis of COVID-19
3. Case definitions and diagnosis of COVID-19
4. Treatment of COVID-19
5. Prevention and disease control of COVID-19
6. Prospects of the management and research of respiratory virus infection
Details
No. of pages: 114
Language: English
Copyright: © Elsevier 2020
Published: 22nd October 2020
Imprint: Elsevier
eBook ISBN: 9780128242513
Paperback ISBN: 9780128240038
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Viral Pandemics: From Smallpox to COVID-19
1st Edition
Authors: Rae-Ellen W. Kavey, Allison B. Kavey.
Copyright Year 2021
ISBN 9780367439651
Published September 29, 2020 by Routledge
Pages: 388 Pages 27 B/W Illustrations
Book description
This book is written by a public health practitioner and a medical
historian, Viral Pandemics explores the terrifying world of viruses as the cause of all acute
pandemics since 1900, including the COVID-19 pandemic. The book illuminates the critical
dual roles of viral biology and increasing global interconnectedness that have resulted in an
escalating pandemic spiral.
Viral Pandemics is the first book to focus exclusively on pandemics caused by viruses
and the first to report the COVID-19 pandemic. In each chapter, the historiographic narrative
follows the path of the virus from its original detection through its first appearance as the
cause of disease, to its emergence as an explosive pandemic. Scientific information is
presented in an accessible, straightforward style in compelling narratives that introduce the
extraordinary universe of diverse, opportunistic viruses whose remarkable capacities make
them formidable adversaries. The book makes it clear that global viral disease challenges are
a persistent reality with the potential to cause catastrophic loss of life and major social and
economic damage. A summary chapter draws together lessons learned and develops a
proposed multidisciplinary global response.
Viral Pandemics is the only book that provides a complete historical narrative focused
on viral pandemics. This comprehensive survey is designed for students and scholars in
biology, epidemiology, public health, global history and the history of medicine, as well as
general readers interested in the science of pandemics.
Contents
1. A Brief Introduction to Virology: Preventing the Unknown.
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2.
3.
4.
5.
6.
7.
8.
9.

The Smallpox Story: Gone but not Forgotten.
Yellow Fever: The Jungle Story
The Great Influenza: A Virus for All Time
Polio: The Plague of Summer
HIV and AIDS: The Never-Ending Story
Out of Nowhere: West Nile Virus, SARS, Zika, and Ebola
A Way Forward.
And Now, as Promised: The 2019 SARS-CoV-2/COVID-19 Pandemic

44

AAJMS [Formerly IJMS] May 2021;4(2):41-47;ISSNe 2522-7368
DOI: http://doi.org/10.32441.aajms.4.2.6

COVID-19 and Social Science
Carlos Miguel Ferreira and Sandro Serpa (Eds.)
ISBN 978-3-0365-0154-3 (Hbk);
ISBN 978-3-0365-0155-0 (PDF)
https://doi.org/10.3390/books978-3-0365-0155-0 (registering DOI)
© 2022 by the authors
Pages: 102
Publisher: MDPI
Published: January 2021
(This book is a printed edition of the Special Issue COVID-19 and Social Sciences that was
published in Societies)
Contents
•
•
•
•
•
•

•

COVID-19 and Social Sciences. Carlos Miguel Ferreira and Sandro Serpa
Social, Psychological, and Philosophical Reflections on Pandemics and Beyond.
Abraham Rudnick
COVID-19 as a Global Risk: Confronting the Ambivalences of a Socionatural Threat
Manuel Arias-Maldonado
The COVID-19 Contagion–Pandemic Dyad: A View from Social Sciences
Carlos Miguel Ferreira, Maria Jos´e S´a, Jos´e Garrucho Martins and Sandro Serpa
Responding to Social Distancing in Conducting Stakeholder Workshops in COVID19 Era. Catherine Tobin, Georgia Mavrommati and Juanita Urban-Rich
Altered Self-Observations, Unclear Risk Perceptions and Changes in Relational
Everyday Life: A Qualitative Study of Psychosocial Life with Diabetes during the
COVID-19 Lockdown. Dan Grabowski, Julie Meldgaard and Morten Hulvej Rod
Online Learning and Emergency Remote Teaching: Opportunities and Challenges in
Emergency Situations. Fernando Ferri, Patrizia Grifoni and Tiziana Guzzo.
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Coronavirus Disease 2019 (COVID-19)
Epidemiology, Pathogenesis, Diagnosis, and Therapeutics
Editors: Saxena, Shailendra K. (Ed.)
• 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 COVID-19
•
This book provides a comprehensive overview of recent novel coronavirus (SARSCoV-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 hostpathogen interactions, host immune 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.
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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

49

AAJMS [Formerly IJMS] May 2021;4(2):48-55;ISSNe 2522-7386
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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No part of this publication may be reproduced in any form or by any electronic or
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