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Summary 

Gliadin is an important protein of gluten that is responsible for the        

development of celiac disease (CD). Therefore, detection of anti-gliadin 

antibodies is an old test for diagnosis of CD which is replaced now by 

other serological tests such as anti-tissue transglutaminase (anti-tTG) 

test. Candida spp. may induce production of anti-gliadin antibodies 

which proposed to be in correlation with CD.  

A case-control study was designed to evaluate the possibility of 

vulvovaginal candidiasis to elevate the levels of anti-gliadin antibodies in 

patients without CD. It included 90 subjects divided into two groups: the 

first was 50 patients with vulvovaginal candidiasis and the second group 

was 40 healthy women. Swab samples were collected from all subjects 

for diagnosis of Candida infection in the vagina. Serums of all subjects 

were analyzed for detecting anti-gliadin IgA and IgG and also anti-tTG 

IgA antibodies by ELISA assay.  

Vulvovaginal candidiasis infection was determined among patients 

and found that age group 24-32 years represented a high number of 

infected patients (40%), followed by aged 15-23 years (36%). The 

duration of infection was mostly found within the range from less than 1 

week to 2 weeks (66%),especially in age 24-32 years (30%), while less 

duration was from 9 to 13 weeks (2%).   

Treatment of vulvovaginal candidiasis was registered among 31 

infected women, especially those aged 15-23 years and 19 without 

treatment. Most patients were used antifungal treatment for one week 

(38%) and less number was treated for 4 to more than 5 weeks (8%). 

I 



Measurement of anti-gliadin, IgA and IgG, and anti-tTG IgA 

antibodies revealed negative results among all patients and control 

groups. A high titer with positive results of anti-gliadin IgA was only 

observed in 4 patients (8%) and a moderate elevation of this antibody was 

found among 7 patients (14%). The age of 4 positive patients with       

anti-gliadin IgA was distributed between 2 patients at age 24-32 years 

(4%) and other two was found in age group 15-23 years and in group   

33-41 years.  The other 78% of negative results to anti-gliadin was found 

more frequently in age group 15-23 years (32%) and in group 24-32 years 

(26%).  
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1.Introduction 

Vulvovaginal candidiasis (VVC) is a high prevalence and incidence      

infection among women worldwide that caused by pathogenic activity of 

Candida spp. (Gonçalves et al., 2016). The most common species of 

Candida causing VVC is C. albicans which has the ability to infect 

women in all ages (Fidel, 2007). This type of yeast living as a member of 

normal flora in the vagina and can alter into pathogenic fungi under 

specific conditions (Gonçalves et al., 2016). In addition to VVC, Candida 

spp. can associate with many other diseases in the human body such as 

celiac disease (CD).  

The CD is one of autoimmune disease with inflammatory characters  

triggered by ingestion of gluten-containing foods (Fasano, 2005; 

Bizzaroet al., 2013). It is usually diagnosed by several serological tests as 

well as a histological examination of intestinal biopsy (Green et al., 

2005). Two classes of anti-gliadin antibodies, IgA and IgG, are mostly 

measured by anti-gliadin test for diagnosis of CD (Brusca, 2015). This 

test is become non significant  today due to the production of anti-gliadin 

antibodies is not specific to CD and it can produce under the effect of 

other diseases (Bizzaro et al., 2013). Thus, anti-tissue transglutaminase 

(anti-tTG) is now acceptable for diagnosis of CD, especially the type of 

human recombinant TG (Reif and Lerner, 2004; Hill and McMillan, 

2006; Lewis and Scott, 2006;Korponay-Szabó et al., 2015; Brusca, 2015). 

A possible correlation between Candida spp. and CD has been 

suggested by many studies. This correlation is built on sharing of many                        

pathophysiological characters such as production of anti-gliadin and   

anti-tTG antibodies (Renga et al., 2019; Aaron and Torsten, 2020).C. 

albicans has a specific protein in its cell wall called Hwp1 protein that 



Chapter one                                                                           Introduction                        

                                

2 
 

has a similar amino acids sequences of gliadin protein which stimulate 

production of anti-gliadin antibodies (Nieuwenhuizen et al., 2003). In the 

absence of CD, two cases of chronic mucocutaneous candidiasis were 

mentioned to have elevation in the levels of anti-gliadin antibodies 

(Garcia et al., 2002; Brinkert et al., 2009). On the other hand, infection 

with C. albicans was found encouragement in patients with CD (Harnett 

et al., 2017;  Aaron and Torsten, 2020).  

 

Aims of the study: 

1- Evaluation the ability of Candida spp. for stimulating production 

of anti-gliadin antibodies in women with vaginal candidiasis.  

2- Determine false positive diagnosis of celiac disease in infected 

patients with vulvovaginal candidiasis in depending on 

measurement of  anti-gliadin antibody only.  
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2. Review of literatures: 

2.1 Vulvovaginal candidiasis 

Occurring of Candida spp. as a member of normal flora in the 

human body can be changed from commensally into infectious state 

under specific conditions (Spampinato and Leonardi, 2013; Surain and 

Aggarwal, 2020; d’Enfert et al., 2020). Candidal infection could be either 

superficial in the skin and mucous membranes with no threat on the 

human life or invasive with   life-threatening (Spampinato and Leonardi, 

2013). The common type of  invasive infection by Candida spp. are 

development in immunocompromised patients (Surain and Aggarwal, 

2020). The most medical important species of Candida are seven, 

including C. albicans, C. tropicalis, C. glabrata, C. parapsilosis, C. 

stellatoidae, C. krusei, and C. kyfer (Kewaunee and Allen, 2007). C. 

albicans is the common infectious species with a high virulence to infect 

human due to its obligatory association with warm blood animals 

(McCullough et al., 1996; d’Enfert et al., 2020;Surain and Aggarwal, 

2020). It can produce fungal  infections in various location of the human 

body which all called candidiasis that can take the name of site of 

infection, such as oral candidiasis in oral cavity and vulvovaginal 

candidiasis (VVC) in the vagina (Fidel, 2007; d’Enfert et al., 2020). 

Other species of Candida, including  C. glabrata, C. tropicalis and C. 

parapsilosismay associate with increasing candidal infection into 95%  

(Surainand Aggarwal, 2020).             

Vulvovaginal candidiasis (VVC) is one of common type of Candida         

infections in the human body with a high prevalence rate that can reach to 

a  millions every year (Gonçalves et al., 2016). Under normal condition, 

the vagina controlled the growth of its content of Candida spp. by the 
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activities of Lactobacillus bacteria and cellular and humoral immunity 

(Ferrer, 2000). Thus, any disturbance in any of these controlling factors 

will encourage Candida spp. to overgrowth and cause VVC (Gonçalves 

et al., 2016). In addition to the normal living Candida spp. in the vagina, 

it can be getten from other sources such as perineum, gastrointestinal tract 

or from sexual transmission (Surain and Aggarwal, 2020). C. albicans is 

the most common species causing Vulvovaginal candidiasis and it 

represented a significant problem in early age women (Fidel, 2007). 

Other non-Candida albicans Candida species are also diagnosed as a 

causative agents of Vulvovaginal candidiasis, especially by C. glabrata 

(Gonçalves et al., 2016).   

Several factors can associate with increasing the development of 

VVC, including pregnancy, a long treatment with antibiotics or using 

estrogen oral conceptive, pills or corticosteroids, diabetes and 

immunodeficiency state (Surain and Aggarwal, 2020). Thus, recurrent of 

Vulvovaginal candidiasis is more common due to the presence of such 

predisposing factors which may reach to four episode or more per year 

(Matheson and Mazza, 2017). Generally, cases of VVC can be 

categorized into complicated (10%) and uncomplicated (90%) depending 

on clinical features, microbiological findings, significant of therapy and 

host factors (Ilkit and Guzel, 2011).   

The Vulvovaginal candidiasis infection may show variable 

symptoms ranging from most common such as vulvar pruritus and less 

such as vaginal discharges which are cottage cheese-like with a watery or 

homogeneously thick characters, and other symptoms vary such as 

irritation, vaginal soreness, vulvar burning, external dysuria and 

dyspareunia (Sobel, 2005).  



Chapter two                                                                  Review of literature  

5 
 

Diagnosis of Vulvovaginal candidiasis is mainly depending on the 

clinical features and microbiological tests for direct Microscopical fungal 

detection and culturing (Ilkit and Guzel, 2011). 

2.2 Celiac disease 

Celiac or coeliac disease (CD) is one of the immunomediated 

chronic disease with an inflammatory nature resulting from ingestion of 

food containing gluten protein by genetically susceptible individuals 

(Fasano, 2005; Bizzaro et al., 2013). It affects 1% of the general 

population all over the world in both children and adults (Nardecchia et 

al., 2019; Caio et al., 2019). The prevalence of Celiac disease is around 

one case in every 100-200 individuals (Bizzaro et al., 2013). The ratio of 

Celiac disease in male to female is 1:2.8 (Brusca, 2015). Gluten, which is 

mainly found in many plant grain such as wheat, rye, barley, triticale and 

others has a role to trigger T-cell mediated autoimmune enteropathy after 

adherence on mucous layer of stomach in susceptible individuals leading 

to variable effects on the intestinal layers, including villous atrophy, 

damage of intestinal layers by inflammation, and several other effects in 

extraintestinal regions (Silano et al., 2009; Elzoghby et al., 2015; 

Biesiekierski, 2017; Brusca, 2015; Sharma et al., 2020). Thus, symptoms 

of Celiac disease are variable between intestinal related symptoms 

including malabsorption syndrome (weight loss, abdominal distention and 

chronic diarrhea) and extra-intestinal related symptoms affecting other 

organs of the human body (Fasano, 2005; Nardecchia et al., 2019). The 

tolerance of gluten by CD patients is usually variable between 10 mg to 

34-36 mg of gluten per day (Akobeng and Thomas, 2008).  

The vast majority susceptible individuals for Celiac disease are 

expressed two main types of HLA class II antigen-presenting receptor 

called HLA-DQ2 protein, which is most common in patients with CD 
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(90%-95%), and HLA-DQ8 which is less common protein (5%-10%) 

(Fasano, 2005; Silano et al., 2009; Bizzaro,et al., 2013; Caio et al., 2019; 

Sharma et al., 2020). After study the structure of gluten protein, it suggest 

that a specific 33-mer peptide of gluten structure in α gliadin type of 

gluten that represented epitope is the trigger of intestinal inflammation to 

gluten in patients with CD and this peptide is stable to the destruction 

effect of gastric, pancreatic and intestinal brush border proteases (Shan et 

al., 2002; Silano et al., 2009; Brusca , 2015; Biesiekierski, 2017;Barone 

et al., 2014). 

Diagnosis of CD mainly depends on different criteria, including 

symptoms and serological tests and the results of these tests can 

determine the  decision to make a third step of diagnosis represented by 

histological  examination of duodenal biopsy to identifing tissue change 

due to reduction in villous height (Green et al., 2005). Detection of 

positive result with ant-tissue transglutaminase (anti-tTG) is the most 

significant indicator to move to the next step of histological analysis of 

biopsy (Reif and Lerner, 2004). Small-bowel biopsy is considered a 

diagnostic key for detection CD since 1950 (Rauhavirta et al., 2019). In 

general, an important serological tests for CD are detecting of antibodies 

against reticulin, deamidated gliadin, transglutaminase 2 and 

antiendomysium antigens (Hill and McMillan, 2006; Korponay-Szabó et 

al., 2015; Brusca, 2015). These tests were revealed higher specificity and 

sensitivity for diagnosis of CD in patients after compared with a control 

group (Huebener et al., 2015). 

2.3 Candida species 

Candida is an important genus of yeast with 200 known species 

which all related to the kingdom of fungi and represented 1% from all 

1500 known fungal species (Hameed et al., 2018). It is dimorphic fungi 
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with many morphological forms ranging as in C. albicans from yeast, 

pseudohyphae to true hyphae forms (McCullough et al., 1996; Kobayashi 

and Cutler, 1998;Surain and Aggarwal, 2020). The recent taxonomy of 

Candida species after discover sexual stage of some species as follow; 

Kingdom: Fungi, Phylum Ascomycota, Class: Ascomycetes, Order: 

Saccharomycetales, Family: Saccharomycetaceae, Genus: Candida 

(Hameed et al., 2018).  

Most Candida species lives in commensalism with animals and 

human body, while some of them are saprophytic in environment 

(Hameed et al., 2018; dʼEnfertet al., 2020; Surain and Aggarwal, 2020). 

They can find as a colonized fungi on the surface of skin and other 

mucous membrane of the host (Kewaunee and Allen, 2007). A great 

number of Candida species can't tolerate 37° C which makes them non 

pathogens, while only thirty species have like this temperature tolerance 

(Hameed et al., 2018). The most important species of Candida for the 

human body is C. albicans, followed by other species such as C. 

glabrata, C. parapsilosis, C. krusei, C. tropicalis and C. kefyr (Turner 

and Butler, 2014;Hameed et al.,2018).   

Morphological characteris of Candida spp. is mainlly depended on 

the form of this fungi such as they take round cells in yeast form, 

elongated and ellipsoid cells with a branching pattern in pseudohypha 

form, and long without constrictions between cells in hyphae form 

(Surain and Aggarwal, 2020). Name of Candida is originally derivative 

from the Latin term “Candidus” which means glowing white as indicator 

for the white-creamy colony of this fungi when growing on culture media 

(Hameed et al., 2018). 

 



Chapter two                                                                  Review of literature  

8 
 

2.4 Candida and CD 

An association between CD and fungi has been demonstrated by 

many studies. Serological markers play an important role to prove such 

correlation. C.albicans is the most fungal species shows a correlation 

with CD ( Aaron and Torsten, 2020). Multiple pathophysiological 

characters are sharing between C. albicans and CD,   including stimulates 

production of several serological markers such as anti-gliadin and       

anti-tTG in either of C. albicans or CD, in addition to produce IL-9 with 

evoke of T and B cells activities ( Aaron and Torsten, 2020). The factor 

responsible for such type of sharing is hyphal wall protein (Hwp1) of   C. 

albicans cell wall which has homologous amino acides sequences to      

α- and  γ-gliadin and it has a role in facilitation adhesion of fungi with the 

epithelial tissue (Nieuwenhuizen et al., 2003). Thus, the humoral 

immunity can stimulate production antibodies against gliadin when 

exposure to Hwp1 of  C. albicans due to a cross reactivity between it and 

gliadin protein (Corouge et al., 2015; Aaron and Torsten, 2020; Boutrid 

et al., 2019). The Hwp1 is considered a substrate to TG enzyme of fungi 

or in other containing organisms like a human (Staab et al., 1999; Aaron 

and Torsten, 2020). Thus, infection with C. albicans can promote 

development of CD by fungal content of Hwp1 protein as analogous of 

gliadin protein , In a case control study included patients with either 

systemic C. albicans infection or with CD and a healthy control group, 

higher levels of anti-gliadin, anti-Hwp1, and anti-tTG IgA were found in 

both groups of  patients compared with control group (Corouge et al., 

2015).  

On the other hand, patient with CD can encourage infection with           

C. albicans. The fungus C. albicans was successfully isolated from 33% 

of patients with CD, while it was 0% in control group (Harnett et al., 
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2017). The clinical short damaged enterocytes of CD patient become easy 

to infect with intestinal C. albicans( Aaron and Torsten, 2020). 

Immunological factors of cytokine IL-9 and mast cells induced by CD 

have a role in converting intestinal C. albicans from commensal into 

pathogenic fungi (Renga et al., 2019). A hypothesis assumed by 

Nieuwenhuizen et al., (2003) that Hwp1 of C. albicans which 

homologous to gliadin T-cell epitopes, can induce CD through covalently 

link with TG releasing from intestinal epithelial cells under specific 

condition. This conjucated between Hwp1 and TG will stimulate  

immune cells to produce antibodies against gliadin represented by Hwp1 

and also against TG enzyme.  

 

2.5 Anti-gliadin test 

 

Gluten is a complex protein composed from a hundred of related         

different proteins (Bizzaro et al., 2013; Biesiekierski, 2017). It is mainly 

found in wheat plant as a storage protein (Brusca, 2015;Biesiekierski, 

2017). Another similar protein to gluten within the same prolamins group 

also have the same name such as secalin in rye, hordein in barley and 

avenins in oats (Silanoet al., 2009;Brusca, 2015). Commonly used of 

gluten is as an additive in foods to improve the texture, flavor and 

moisture retention and the average daily consumed of gluten in Western 

diet is about 5-20 g/day (Biesiekierski, 2017). Gliadin and glutenin are 

the most common types of gluten proteins (Qi et al., 2006; Bizzaroet al., 

2013;Brusca, 2015; Biesiekierski, 2017).  

Gliadin is a single polypeptide chain of gluten with a molecular 

weight of 25-100 kDa linked by disulfide bonds (Qi et al., 2006; 

Elzoghby et al., 2015). It represented 40-50% of the total protein in wheat 

seeds (Qi et al., 2006). Gliadin consists of about 50 fractions that grouped 
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into four classes based on biochemical analysis; α, β, γ, and ω, while 

glutenin consists from low and high molecular weight protein (Qi et al., 

2006; Bizzaroet al., 2013).  

The complex structure of gluten can induce production several types 

of antibodies in the human body. Gliadin as the main component of 

gluten will modified by tissue transglutaminase (tTG) enzymes to have 

negatively charged glutamic acid that facilitated binding of gliadin with 

HLA-DQ2 or DQ8 complex on the T cell surface and induce cell and 

humoral response to produce antibodies against gliadin (anti-gliadin) and 

tTG (anti-tTG) (Shan et al., 2002; Bizzaro, et al., 2013).The amino acid 

glutamine consists of 35% gliadin structure and it may represent the 

center of gliadin to induce CD (Reif and Lerner, 2004). Antibodies 

against gluten were first mentioned in the late of 1950 in the serum of 

patient with CD (Bizzaro et al., 2013). Thus, a diagnostic kit of gluten 

epitopes was prepared to detect gluten antibodies in the serum, saliva and 

small intestinal aspirate samples of patients with CD (Kelly et al., 1991; 

Brusca, 2015). Such a kit could also used to clarify needed for biopsy 

from patient with CD (Bahia et al., 2001). Anti-gliadin test with its two 

classes IgG and IgA have been used for decades in immunoassay 

methods for diagnosis of CD (Brusca, 2015). Most applicable methods 

used to detect two classes of anti-gliadin are indirect immunofluorescence 

(IIF) and ELISA (Bizzaro et al., 2013). The sensitivity of anti-gliadin for 

diagnosis of CD by ELISA was about 90.9% for IgG and 95.5% for IgA, 

while, specificity was 97.8% for IgG and 95.7% for IgA (Bahia et al., 

2001). IgA anti-gliadin is the most valuable type of antibodies to 

diagnosis or follow up CD than IgG with a 84% sensitivity  and 95% 

specificity (Kelly et al., 1991).In the recent systematic review by the 

European Society of Pediatric Gastroenterology and Nutrition 

(ESPGHAN) Working Group on CD Diagnosis in 2012, show sensitivity 
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of IgA  anti-gliadin ranged from 60.9% to 96%, and specificity ranged 

from 79.4% to 93.8% (Bizzaro et al., 2013).  

The large content number of epitopes in gliadin structure make             

anti-gliadin test less accurat to detect CD due to non specific antibodies      

production (Bizzaroet al., 2013; Brusca, 2015). Production of IgG and 

IgA of anti-gliadin in patients with other than CD is another reason to 

limit the  specificity and sensitivity of anti-gliadin test for CD (Bizzaroet 

al., 2013). Factors related to serum contents of globulins, enzymes, 

hormones and nutrient are also have a role to give a false positive results 

of anti-gliadin test (Ortiz et al., 2011). Thus, other serological tests have 

been suggested for diagnosis of CD such as anti endomysial 

autoantibodies (EMA), and later of anti-tTG(Bizzaroet al., 2013). 

Deamidated gliadin antibodies (IgA and IgG) is found more sensitive and 

specific tool for diagnosis of CD than anti-gliadin test and in similar 

values with anti-tTG test (Rashtak et al., 2008). A complex antigen of 

tTG and gliadin peptide in a third generation kit is another choose to 

increase the diagnostic accuracy of anti-gliadin compared with use of 

gliadin or tTG antigens alone (Hill and McMillan, 2006). 

 

2.6 Anti-tissue transglutaminase(anti-tTG) antibody 

Transglutaminase-2 (TG2) or also called tissue transglutaminase-2 

(tTG2) is a protein related to the family of eight enzymes of 

transglutaminase group that have a function on irreversible catalyze the 

cross-linked protein containing glutamine amino acid to a protein with 

lysine residue (Hill and McMillan, 2006; Brusca, 2015). The tTG2 which 

is found in almost all cell types has many other functions in addition to 

enzymatic activity such as its association with cell adhesion, cell 

signaling, G-protein activities, tissue repair, and removal of cell debris 
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after cell apoptosis (Carroccio et al., 2001; Reif and Lerner, 2004; 

Brusca, 2015).  

The state of tTG2 is usually inactive within intracellular region of 

the tissue and become active under the effects of many mechanical or                

inflammatory factors (Hill and McMillan, 2006). Activation factors may      

include the absence of lysine, that needed by cells, in which it makes 

tTG2 act on  deamidates a protein like gliadin enriched with glutamine to 

produce a negative charged glutamic acid (Hill and McMillan, 2006). 

Thus, gliadin will  cross-linked with tTG2 to form a complex form taken 

by B-cells to promote its production of autoantibodies against CD, 

including tTG2 (anti-tTG2) and endomysial antibodies (EMA) 

(Carroccioet al., 2001; Reif and Lerner, 2004; Hill and McMillan, 2006). 

The T-cells are also associated with the production of tTG2 antibodies by 

B cells through recognition of gluten complex on HLA-DQ peptide in 

patients with CD and that what makes production of anti-tTG2 is more 

specific to CD (Reif and Lerner, 2004). These antibodies used as a 

specific tests for diagnosis of CD since 1997 (Carroccio et al., 2001; Reif 

and Lerner, 2004; Hill and McMillan, 2006; Korponay-Szabó et al., 

2015). Test for tTG2 and endomysial antibodies have been revealed more 

sensitivity (93% for both) and specificity (>99% for EMA and >98% for 

anti-tTG2) for diagnosis of CD (Lewis and Scott, 2006). The IgA 

antibodies for both tTG and EM also showed to have 90% of sensitivity 

and specificity (Green et al., 2005).In general, anti-tTG test have more 

advantages than EMA due to that anti-tTG is more easy to 

standardization and automated detection without need to use a primate 

tissue (Hill and McMillan, 2006). Thus, detection of anti-tTG become a 

first-line assay for diagnosis of CD and could also more specific than 

histological analysis (Reif and Lerner, 2004;Korponay-Szabó et al., 

2015).  
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The first use of tTG as antigen for anti-tTG test was that extracted 

from the liver of guinea pig, then replaced with a purified human tTG or 

human recombinant tTG (Hill and McMillan, 2006). Nowadays, human 

recombinant TG is more preferable to use than from guinea pigs due to 

the high sensitivity and specificity of the first one in diagnosis of CD in 

children and adults (Hill and McMillan, 2006; Lewis and Scott, 2006; 

Brusca, 2015). Also, human recombinant TG have an ability with a 

number of economic and practical advantages for diagnosis asymptomatic 

CD patients (Lewis and Scott, 2006). Moreover, results of anti-tTG of 

guinea pig can give a false positive result in patient with chronic liver 

diseases without CD due to the content of diagnostic kit from liver 

proteins of guinea pig, while this is not found in recombinant human kit 

(Carroccio et al., 2001). IgA anti-tTG is more sensitive and specific 

marker for diagnosis of CD by using ELISA assay (Reif and Lerner, 

2004). The IgA-tTG of human recombinant has 90.2% sensitivity and 

95.4% specificity in both adults and children, while it has a sensitivity 

ranged from 95% to 100% and specificity ranged from 97% to 100% in 

adult (Rostom et al,. 2005;Brusca , 2015). In the review of 5 studies 

about diagnostic value of anti-tTG showed that IgA-tTG of guinea pig 

liver in adult showed 88-100% sensitivity and 92-97% specificity and in 

children showed 93.1% sensitivity and 96.3% specificity, while human 

recombinant anti-tTG in adult showed 98.1% sensitivity and 98% 

specificity and in children about 95.7% and 99%, respectively (Rostom et 

al., 2005).  

It is difficult to obtain 100% sensitivity and specificity from 

serological test of CD (Hill and McMillan, 2006). This is also true with 

anti-tTG test, in which false positive or negative results is noted in some 

cases with diseases not related to the CD. The IgA and IgG classes of 

anti-TG2 has been observed in patients with viral infection, inflammatory 
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bowel disease or those with   end-stage heart failure (Rauhavirta et al., 

2019). Chronic liver diseases and myeloma could give a false positive 

result with IgA-tTG, while negative false result can also observed in 

patients who have a positive histological and other serological markers of 

CD (Hill and McMillan, 2006). In such cases, a biopsy analysis should 

clarified the results (Reif and Lerner, 2004).        

 

2.7 Candida and anti-gliadin 

The hypothesis of Nieuwenhuizen et al. (2003) about the role of C. 

albicans in the production of anti-gliadin antibodies after binding of its 

Hwp1 protein with TG of enterocytes as a trigger of CD is more 

acceptable explanation now days. Strong evidences have been introduced 

to support this hypothesis after finding of higher levels of  anti-gliadin, 

anti-Hwp1, and anti-TG antibodies in patient with CD or C. albicans than 

healthy control (Renga et al., 2019; Lerner and Matthias, 2020). 

Investigation for the anti-gliadin antibodies in patient with CD and 

infected with C. albicans has been shown a positive result (Aaron and 

Torsten, 2020). A higher level of anti-gliadin without a significant 

difference is found in both patients with Celiac disease and those with  C. 

albicans infection compared to healthy control (Corouge et al., 2015).  

Infections with C. albicans in patient without CD could have a role 

to promote production of anti-gliadin antibodies even in the patients have 

no signs of CD. Two cases of candidiasis showed an elevation in        

anti-gliadin levels in patient without CD. A 13-year-old boy with chronic 

mucocutaneous candidiasis and without clinical features of Celiac disease 

or dermatitis herpetiformis revealed elevation in anti-gliadin levels 

(Garcia et al., 2002). Another case of 4-year-old immunocompromised 

boy infected with chronic mucocutaneous candidiasis, but without Celiac 
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disease also had high levels of anti-gliadin during infection period 

(Brinkert et al., 2009). Thus, infection with Candida in both 

immunocompetent and immunocompromised people could be expected to 

induce production of anti-gliadin antibodies without the presence of CD.  
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3. Materials and Methods: 

3.1.Materials: 

3.1.1. Equipments and apparatus 

The equipments and apparatus used during the study are listed in 

Tables (3-1 and 3-2): 

Table 3-1: Equipments used in the present study 

Instrument Company Origin 

Autoclave Harayma Japan 

Bunsen  burner Germany Jenway 

Oven Memmert Germany 

Sensitive balance Sartorius Germany 

Multi-channel 

micropipette 

Hamilton company U.S.A. 

Ordinary centrifuge Hittich Germany 

Incubator Fisher scientific, U.S.A. 

EISA system Biotest Germany 

Refrigerator Concord Italy 

pH Meter Hanna Romania 

Compound microscope  Leica Germany 

Biological safety 

cabinet 

Lab Tech Korea 
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Table 3-2: Apparatus used in the present study 

 

 

Equipment and 

Apparatuses 

Manufacture company Origin 

Conical flasks BBL USA 

Disposable Petri dishes BBL USA 

Disposable Loop Loop Shandon  England 

Eppendorf tube Sigma England 

Filter paper Difco USA 

Gloves  TG medical Malaysia 

Glass tubes BB USA 

Sterile cotton swabs MEDI China 

Slides and cover slides BBL USA 

Sterile syringes MEDI China 

Cotton AlanaamPharma Iraq 

Micropipette tips 

(different size) 

Volac England 

Pipettes with different 

size  

Volac England. 

Plane tubes AFCO Jordan 

Measuring cylinder 

(50,100ml). 

Germany Marienfeld 



Chapter Three                                                    Materials and Methods 

71 

 

3.1.2. Chemical and Biological Materials                       

The chemical and biological materials used during the study are 

summarized in Table (3-3): 

Table 3-3: Biological and chemical materials were used in the present 

study 

Materials Manufacture 

company 

Origin  

Alcohol (70%) AlanaamPharma Iraq 

Sabouraudʼs dextrose 

Agar (SDA) 

Himedia India 

Sabouraudʼs dextrose 

broth (SDB) 

Himedia India 

Transport media  Himedia India 

Gram stain Himedia India 

 

3.1.3 Diagnostic Kits 

 

Table (3-4) Kits using in the study 

No. Kit name   Manufacture 

company  

Origin  

1 ELISA to IgG 

anti-gliadin 

Wendelsheim Germany 

2 ELISA to IgA 

anti-gliadin 

Wendelsheim Germany 

3 ELISA to IgA 

anti-tTG 

Wendelsheim Germany 
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3.1.4. Kit Contents and Reagents 

Table (3-5): Content of IgG or IgA anti-gliadin kit  

Reagents Content 

96 well ELISA Microtiter plate Microplates coated with the specific 

antigen 

Sample Buffer Tris, sodium chloride (NaCl), bovine 

serum albumin (BSA), sodium azide< 

0.1% (preservative) 

Wash Buffer Tris, NaCl, Tween 20, sodium azide< 

0.1% (preservative) 

Negative Control Human serum (diluted), bovine serum 

albumin (BSA), sodium azide< 0.1% 

(preservative) 

Positive Control Human serum (diluted), bovine serum 

albumin (BSA), sodium azide< 0.1% 

(preservative) 

Cut-off Calibrator Human serum (diluted), bovine serum 

albumin (BSA), sodium azide< 0.1% 

(preservative) 

Calibrators Concentration of each calbrator: 0, 3, 

10, 30, 100, 300 U/ml. Human serum 

(diluted), bovine serum albumin 

(BSA), sodium azide< 0.1% 

(preservative) 

Conjugate, IgG or IgA Containing: Anti-human 

immunoglobulins conjugated 

to horseradish peroxidase, bovine 

serum albumin (BSA) 

TMB Substrate Stabilized tetramethybenzidine and 

hydrogen peroxide (TMB/H2O2) 

Stop Solution 1M Hydrochloric Acid 
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Table (3-6): Content of IgA anti-tTG kit  

Reagents Content 

96 well ELISA Microtiter plate Microplates coated with the specific 

antigen 

Sample Buffer Tris, sodium chloride (NaCl), bovine 

serum albumin (BSA), sodium azide< 

0.1% (preservative) 

Wash Buffer Tris, NaCl, Tween 20, sodium azide< 

0.1% (preservative) 

Negative Control Control material (diluted), bovine 

serum albumin (BSA), sodium 

azide<0.1% (preservative) 

Positive Control Control material (diluted), bovine 

serum albumin (BSA), sodium azide< 

0.1% (preservative) 

Cut-off Calibrator Calibration material (diluted), bovine 

serum albumin (BSA), sodium azide< 

0.1% (preservative) 

Calibrators Concentration of each calbrator: 0, 3, 

10, 30, 100, 300 U/ml. Calibration 

material (diluted), bovine serum 

albumin (BSA), sodium azide< 0.1% 

(preservative) 

Conjugate, IgA Containing: immunoglobulins 

conjugated to horseradish peroxidase, 

bovine serum albumin (BSA) 

TMB Substrate Stabilized tetramethybenzidine and 

hydrogen peroxide  (TMB/H2O2) 

Stop Solution 1M Hydrochloric Acid 
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3.2.  Methods 

3.2.1 Culture media 

3.2.1.1 Sabouraudʼs dextrose agar (SDA)     

Sabouraudʼs dextrose agar (SDA) was prepared according to the 

manufacturer's instructions by suspending 65 gm of SDA powder in 1 

liter of distilled water. Final pH was adjusted to 6.8 and then 0.05 g/L of 

chloramphenicol antibiotic was added after autoclaving. This medium 

was used for cultivating candida spp from clinical sample. About 0.05 

g/L of chloramphenicol was added to prevent growth of  contaminating 

bacteria (AL-Janabi, 2011). 

3.2.1.2 Sabouraud
ʼ
s Dextrose Broth (SDB) 

This medium was prepared by dissolving 65 gm of SDB powder in 

one liter of distilled water.  The pH was adjusted to 6.8 by pH meter and 

then sterilized by autoclave at 121 C° temperature and 15 Pa pressure for 

15 minutes. The medium used to activate Candida isolates (AL-Janabi, 

2011). 

3.2.2. Preparation of Gram stain 

Gram staining is a common method in microbiology laboratory for        

distinguishing between two large classes of bacteria based on their cell 

wall constituents. Also Gram staining can use to identify yeast. The stain 

consists of crystal violet (purple or blue), iodine (modrant), ethanol (95%)                

decolorization to distinguish Gram-positive from Gram-negative, and 

safranin (counter stain-red dye) to staining isolates and examination 

under the  microscope (Tille, 2014).  

 

3.2.3. Patients  

A total of 50 infected women with vaginal candidiasis (age rang; 15-

59 years) and 40 healthy women as control group (age rang; 20-30 years) 

were enrolled in this case-control study during attended AL-Zahraa 
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Hospitals in AL-Najaf Governorate from November 2020 to February 

2021. Vulvovaginal Candidiasis (VVC) was clinically diagnosis in 

patients group by the  Gynecological consultant of the hospital as the first 

step. Infection with Candida spp. was later confirmed by microscopically 

identification of the presence of Candida spp in the vaginal wet smear 

and growing on culture media. Patients with history of any autoimmune 

diseases such as CD, rheumatoid arthritis and type 1diabetes and those 

under hormone treatment were excluded from this study.   

 

3.2.3.1. Collection of serum samples  

About 5 ml of venous blood was collected from every involved 

subject. Blood was left to coagulate in the tube without EDTA. 

Coagulated samples were centrifuged.at 4000 rpm for 5 minutes. Serum 

was collected in a new plane tube which was labeled with the patients 

name, age and sex. About 1.5 ml of collected serum was kept in freeze   

(-20°C) for detection later, not more than 12 weeks.  

3.2.3.2. Collection of yeast samples  

A double swab from the vaginal area was collected from every 

involved subject. Direct Microscopical examine was performed to one 

swab for detecting live Candida species. A swab was mixed with a drop 

of distilled  water on glass slide and left to dry. Smear was stained with 

Gram stain and tested under the light microscope to determine the 

morphological characters of positive present of yeast. Another collected 

swab was cultured on transport media to immediately transfer to the 

laboratory to culture on plate with SDA. Inoculated plates were incubated 

at 37ºC for 24-48 hr. Identification of yeast species was performed by 

manual method. 
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3.2.4. Morphological identification 

3.2.4.1.Identification Candida on Sabouraud Dextrose Agar Medium 

All collected samples were cultured on Sabouraud dextrose agar 

(SDA); the colonies of Candida spp. were cream colored to yellowish, 

grow rapidly  at 24-48 hr., the morphology of the colony is smooth, 

glistening or dry depending on the species. These results were agreed 

with ( Bhavan et al., 2010).  

3.2.4.2.Microscopic identification by Gram stain of Candida Species 

Microscopic examination is a preliminary test to diagnose the 

candida ssp. Each sample was stained with gram stain and examined 

microscopically. 

Smears from the vaginal swap sample were prepared on slides 

cleaned with alcohol . They then heat-fixed , staining was done by 

flooding the smears with crystal violet solution for 1 min and then with 

iodine for 1 min. After washing,the smears were decolorized with 95 % 

ethanol and counter strained with safranin stain . The slide was subjected 

to observation of Candida morphology under oil immersion objective 

lens (100 x) of a positive result Bright Field microscope ( Bhavan et al., 

2010).    

3.2.5. Serological Tests 

The sera of patients and controls are assessed for the level of two         

antibodies types of anti-gliadin (IgA and IgG) and one of IgA anti-tTG 

using of ELISA method. Principle of all three tests that serum sample was 

diluted 1:101 and incubated in the microplates coated with the specific 

antigen. Patient´s antibodies, if present in the specimen, will bind to the 

antigen. The unbound fraction is washed off in the following step. 

Afterwards anti-human immunoglobulins conjugated to horseradish 

peroxidase (conjugate) are incubated and react with the antigen-antibody 



Chapter Three                                                    Materials and Methods 

02 

 

complex of the samples in the microplates. Unbound conjugate is washed 

off in other step.  

Addition of TMB-substrate can generate an enzymatic colorimetric 

(blue) reaction, which is stopped by diluted acid (color changes to 

yellow). The intensity of color formation from the chromogen is a 

function of the amount of conjugate bound to the antigen-antibody 

complex and this is proportional to the initial concentration of the 

respective antibodies in the    patient sample. 

3.2.5.1 Assessment serological diagnosis of antibodies to anti-gliadin 

and anti-tTG 

Highly purified alpha-gliadin was used in ELISA kit to detect IgG or 

IgA antibodies against gliadin protein in human serum. Serological test 

for  anti-tTG is depended on the detection of IgA antibodies against 

neoepitope of tissue transglutaminase (tTG) in human serum. A new 

generation kit of tTG was used that contain a mixture of human 

recombinant transglutaminase cross-linked with gliadin-specific peptides. 

This kit can give more significant sensitivity and specificity for diagnosis 

of anti-tTG antibodies.  

3.2.5.2 General Protocol  

All of three serological tests have the same protocol as described by 

the manufacturer company which is as followed: 

1- Solutions of reagents and buffers were all prepared based on the               

manufacture instructions.  

2. A 100 μl of either of calibrators (CAL A to CAL F), cut-off calibrator,            

positive control, negative control, or patient serum was added 

separately in a single well of the microplate.  

3- Microplate was incubated for 30 minutes at 20-32°C, then washed 

three time with 300 μl washing buffer (diluted 1:50). 

4- A 100μl of conjugate was added into each well. 
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5- Microplate was incubated for 30 minutes at 20-32°C, then washed 

three time with 300 μl washing buffer (diluted 1:50). 

6- A 100 μl TMB substrate was added into each well. 

7. Microplate was incubated for 30 minutes at 20-32°C with protection 

from intense light. 

8- A 100 μl stop solution was added into each well, using the same order 

as with the substrate, and then incubated for 5 minutes minimum. 

9- Microplate was agitated carefully for 5 sec. 

10- Absorbance was read at 450 nm (recommended 450/620 nm) within 

30 minutes. 

11- Concentration of antibodies was automatically calculated by the 

ELISA instrument.  

12- The normal range recorded by the manufacture company of each 

three types of antibodies (IgG and IgA anti-gliadin and IgA anti-

tTG) was the same: < 12 U/ml is normal value, 12-18 U/ml is 

equivocal value, and  > 18 U/ml is a positive value.   

3.3. Statistical Analysis 

 Data of all tests were analyzed statistically with one-way ANOVA 

by using Excel application of Window 7. The minimum level of (p) value 

was  < 0.05 concerts as significant level. 
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4. Results: 

4.1. Duration of infection with VVC 

VVC was primarily diagnosed in involved patients depending on 

clinical features and confirmed by microscopic and cultured characters. 

The duration of infection was determined for all patients depending on 

age factor. Age group from 24 years to 32 years was represented a high 

number of infected  patients (40%), followed by aged 15-23 years (36%). 

Meanwhile, older patients (51-59 years) showed low percentage of 

infection (4%). Moderate number of infection was observed in patients 

aged from 33 to 50 years (Table 4-1).   

Most patients were suffered from infection for less than one week to 

two weeks (66%), while those with nine to 13 weeks were found in less 

number of patients (2%). Among patients with < 1-2 weeks of infection, 

those at age 24-32 years were the most infected group (30%) with a 

significant difference from other groups at p < 0.05, followed by age 

group 15-23 years (22%), while less age group with infection within this 

duration time was 51-59 years (2%). A single patient at age 24-32 years 

was suffered from VVC for a long time (9 to 13 weeks), while one from 

the same age and another from age group 33-41 years were suffered from 

infection for 6 to 8 weeks (Table 4-1). Thus, infection with Candida spp. 

in the vagina could not be continued for a long time and it may decrease 

with increasing of age.  
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Table (4-1): Duration of the infection with vulvovaginal candidiasis  

Age (year) No. of patients Total No. 

(%) 

Duration of infection (week) 

< 1-2 3-5 6-8 9- 13 

15-23 11*,** 

(22%) 

7 

(14%) 

0 0 18 

(36%) 

24-32 15*,** 

(30%) 

3 

(6%) 

1 

(2%) 

1 

(2%) 

20 

(40%) 

33-41 4* 

(8%) 

1 

(2%) 

1 

(2%) 

0 6 

(12%) 

42-50 2 

(4%) 

2 

(4%) 

0 0 4 

(8%) 

51-59 1 

(2%) 

1 

(2%) 

0 0 2 

(4%) 

Total No. 

(%) 

33 

(66%) 

14 

(28%) 

2 

(4%) 

1 

(2%) 

50 

* Significant differences between duration of infection in the same age group  

** Significant differences between ages in the same duration of infection 
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4.2 Treatment duration of vulvovaginal candidiasis 

Patients with VVC were treated with antifungal agents for a various          

periods of time. There were 31 women from 50 involved patients had a           

treatment against VVC, while 19 patients had no treatment. High number 

of patients under treatment was used antifungal therapy for no more than 

one week (38%) and less number was treated from 4 to 5 weeks (8%). 

Patients aged 15-23 years were the most frequency group treated against 

infection (12 patients), while only one patient at older age (51-59 years) 

was under treatment (Table 4-2).  

Most patients under treatment were aged 15 years to 23 years with          

duration time from less than one week to one week (14%) with a 

significant difference from other groups at p < 0.05, followed by age 

group 33- 41 years (8%). Treatment from 4 to more than 5 weeks was 

observed in two patients at age group 24-32 years (4%) and in one (2%) 

from each of 15-23 years and  33-41 years. There was no patient at age 

33-41 years and 51-59 years treated for 2-3 weeks and also at age 51-59 

years treated for 4 to more than 5 weeks (Table 4-2).   

From untreated patients, those at age 24-32 years were represented 

high frequency age group (22%) with a significant difference from other 

age group, followed by patients aged 15-23 years (12%). There was no 

patient at aged group 42-50 years could be included within untreated 

member (Table 4-2).    
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Table (4-2): Duration of treatment from vulvovaginal candidiasis  

Age (year) No. of patients Total No. 

(%) 

Treatment duration 

(week) 

Without 

treatment 

< 1-1 2-3 4-5 

15-23 7** 

(14%) 

4 

(8%) 

1 

(2%) 

6 

(12%) 

18 

(36%) 

24-32 5 

(10%) 

2 

(4%) 

2 

(4%) 

11** 

(22%) 

20 

(40%) 

33-41 4** 

(8%) 

0 1 

(2%) 

1 

(2%) 

6 

(12%) 

42-50 2 

(4%) 

2 

(4%) 

0 0 4 

(8%) 

51-59 1 

(2%) 

0 0 1 

(2%) 

2 

(4%) 

Total No. 

(%) 

19 

(38%) 

8 

(16%) 

4 

(8%) 

19 

(38%) 

50 

 

** Significant differences between ages in the same duration of infection 
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4.3. Detection diagnostic antibodies of celiac diseases in VVC patients 

Specific serological tests, including detection of antibodies against       

gliadin and tissue transglutaminase that used for diagnosis of CD were 

tested in the blood of infected women with VVC who had no clinical 

characteristics of CD. The results of the present case-control study 

showed that all involved patients with VVC had negative results for two 

serological tests of  anti-gliadin IgG and anti-tTG IgA. Antibodies for 

gliadin IgA was found truly significantly positive results in only four 

patients (8%), while 7 patients (14%) showed none certainly positive 

results with anti-gliadinIgA (Table 4-3).  

Non-infectious women in the control group all shown a negative result. 

Meanwhile, there was 78% of infected patients showed negative results 

for all of the tested antibodies (Table 4-3).      
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Table (4-3): Detection of anti-gliadin IgA, and IgG and anti-tTGIgA 

in patients with VVC 

Subject 

groups 

No. of patients Total 

No. 

Anti-

GliadinIgG 

Anti-gliadin IgA Anti-

tTGIgA 

Negative 

Positive  Equivocal 

Patient  0 4*,** 

(8%) 

7 

(14%) 

0 39 

(78%) 

50 

(55.55) 

Control  0 0 0 0 40 

(100%) 

40 

(44.44) 

Total 

No.  (%) 

0 4 

(4.44%) 

7 

(7.77%) 

0 79 

(87.77%) 

90 

 

** Significant differences between ages in the same duration of infection 
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4.4. Relation of anti-gliadinIgA positive results to the age of patients 

with VVC 

Most four patients with VVC who showed a certain positive result 

with anti-gliadin IgA was found in two patients at age group 24-32 years 

(4%), while other two positive results distributed between one patient in 

age group 15-23 years and another in group 33-41 years. The equivocal 

positive results of anti-gliadin IgA who were 7 patients was detected in 

high number at age group 24-32 years (10%) with a significant difference 

from other patients, while other two were singly observed in age group 

15-23 years and 42- 50 years (Table 4-4). 

From all 78% negative results of patients with VVC, negative results 

of anti-gliadin IgA was found more frequently in age group 15-23 years 

(32%) and in 24-32 years (26%). The other negative results distributed in 

equally between other age groups (Table 4-4).    
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Table (4-4): Anti-gliadin IgA levels in patients with Vulvovaginal 

candidiasis  

 

Age (year) 

No. of patients  

 

Total No. 

(%) 

Anti-gliadin IgA (U/ml) 

Positive 

(> 18) 

Equivocal 

(12 – 18) 

Negative 

(<12) 

 

15-23 1 

(2%) 

1 

(2%) 

16** 

(32%) 

18 

(36%) 

24-32 2 

(4%) 

5** 

(10%) 

13** 

(26%) 

20 

(40%) 

33-41 1 

(2%) 

0 5 

(10%) 

6 

(12%) 

42-50 0 1 

(2%) 

5 

(10%) 

6 

(12%) 

Total No. 

(%) 

4 

(8%) 

7 

(14%) 

39 

(78%) 

50 

 

** Significant differences between ages in the same duration of infection 
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5. Discussion 

5.1. Duration of infection with Vulvovaginal candidiasis 

Patients with VVC were chosen in this study and the results revealed 

that VVC can be appeared in various time with highly detection in the 

first week of infection. Vulvovaginal candidiasis (VVC) is common 

genital disease that affects millions of women every year (Gonçalves et 

al., 2015). About three-quarters of all women are affected by 

Vulvovaginal candidiasis during their reproductive age (Dovnik et al., 

2015). A high prevalence of Vulvovaginal candidiasis usually cost 

millions of dollars due to prescription medicine or physical office visits 

(Fidel, 2007). The VVC could be found in a majority of non pregnant 

women (78%) (Yano et al., 2019), while it was in 90.38% of pregnant 

women (Nelson et al., 2013). About 29% of another group of 120 

pregnant women was also registered to have Vulvovaginal candidiasis 

(Alsharifi, 2017). Among 100 women at reproductive age, 22% have 

VVC (Ratiet al., 2015). However, the VVC can be symptomatic or 

asymptomatic disease. Vaginal yeasts were successfully isolated from 

22.2% of asymptomatic patients and from 42.4% of symptomatic patients 

where 92.1% of them had C. albicans (Mathema et al., 2001).  

Candida spp. are the most causative agent of Vulvovaginal 

candidiasis (Beigi et al., 2004; Nelsonet al., 2013; Gonçalves et al., 2015; 

Rati et al., 2015). A positive culture of Candida spp. was found in 42% of 

219 sexually active women when 15% of them were asymptomatic 

(Rylander et al., 2004). It was estimated that 75% of all women can have 

Vulvovaginal candidiasis in their life time and 90% of them caused by 

infection with C. albicans (Nyirjesy, 2001). Candida spp. was also 

isolated from 27% of suspected patients with Vulvovaginal candidiasis 
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(Brandolt et al., 2017), while it isolated from 25.5% of 94 high school 

students (Essel et al., 2014). 

The Vulvovaginal candidiasis can be divided into uncomplicated 

and complicated depending on the clinical severity of infection (Sobel, 

2005; Gonçalves et al., 2015; Dovnik et al., 2015). The uncomplicated 

type is characterized by mild to moderate severity with recurrent of 

infection fewer than four episodes per year and it mainly caused by C. 

albicans (Sobel, 2005; Gonçalves et al., 2015). Whereas, complicated 

type that caused by non-Candida albicans species characterized by more 

severity with recurrent more than four episodes in year (Gonçalves et al., 

2015; Dovnik et al., 2015). The uncomplicated type is the most common 

VVC, while only 10-20% of women suffer from complicated type (Sobel, 

2005).  

From the results of this study, Vulvovaginal candidiasis was 

diagnosed with more frequent in age group 24-32 years and aged 15-23 

years, while it was low in older age (51-59 years). This was also found 

among pregnant women in Tikrit province of Iraq where VVC was in 

higher frequently at age group 25-35 years (57.1%) and least at age above 

45 years (5.7%) (Alsharifi, 2017). In general, VVC is usually affected 

women of all ages with worldwide distributed (Lema, 2017) and a risk of 

VVC increases in women in age 26-35 years and decrease at  older age 

above 45 years (Vermitsky et al., 2008;Nelson et al., 2013; Zeng et al., 

2018). There is a 50% chance to get Vulvovaginal candidiasis in any time 

in women at age more than 25 years (Ringdahl, 2000). Thus, age greater 

than 26 years, in addition to other factors such as smoking, condom use, 

and sexual activity are all considered predisposing factors to 

Vulvovaginal candidiasis (Beigi et al., 2004). Salvi (2019) found that 

VVC was in higher number among women aged 26-30 years,       

followed by 31-40 years and decreased in age more than 40 years. About 
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82.4% of patients with VVC in South of Brazil were at age 30 years or  

younger (Brandolt et al., 2017).Although no significant correlation was       

observed between the prevalence of Vulvovaginal candidiasis and age 

among Nigerian non-pregnant women, VVC was higher in age group   

20-30 years and least among those less than 20 years and greater than 40 

years(Emiribe et al., 2015). The high incidence of VVC was found in 21 

years (50%) and 20 years (45.5%) of High School girls in Ghana (Essel et 

al., 2014). Dominant of VVC was also reported in age 21-25 years, 

followed by those at 16-20 years (Swaminathan et al., 2017). However, 

VVC caused by C. albicans still considered a significant problem in 

women of childbearing age (Fidel, 2007). In contract, Rati (2015) found 

that majority of infected women with Vulvovaginal candidiasis was in 

age belonged to 26-35 years.  

 

5.2 Treatment duration of Vulvovaginal candidiasis 

According to the results of this study, great number of patients with 

VVC was used local antifungal treatment for less than 1 week, while 

those used for more than 5 weeks were represented fewer numbers. 

Treatment of Vulvovaginal candidiasis is often complicated and usually 

gives variable results. Generally, therapy may include either topical form 

such as cream, lotions and vaginal suppositories or orally such as one of 

azole agents (Gonçalves et al., 2015). Suitability of treatment is mainly 

depending on the clinical features of the Vulvovaginal candidiasis when it 

is complicated or uncomplicated. For uncomplicated VVC, short-term 

local azoles for up to 3 days can treat 90% of cases with disappearing of 

symptoms within 2-3 days (Sobel, 2005; Dovnik et al., 2015). Otherwise, 

complicated VVC can take a long time of treatment with at least 1 week 

of local azole or multiple doses of oral fluconazole (Sobel, 2005; Dovnik 

et al., 2015). Other treatment choices of topical gentian violet, boric acid 
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or nystatin suppositories are not effective for treatment of VVC and they 

could give 60-80% cure rate (Sobel, 2005). However, the differentiation 

of VVC from other bacterial or parasitic vaginal infection is more 

important to grantee positive treatment results (Sobel, 2005; Rathod et 

al., 2012). The suggested treatment for cases with both VVC and 

bacterial vaginitis should be started with ornidazole, then by fluconazole 

and follow up treatment by collecting vaginal samples after 9 to 16 days 

after the treatment (Liu et al., 2013).  

Long duration of treatment for more than 6 months can stimulate         

development of recurrent infection with Candida spp. (Lema, 2017).           

Recurrent Vulvovaginal candidiasis (RVVC) is a term called on infected 

women suffering from episodes of VVC by four or more per year and it 

represented one type of complicated VVC (Nyirjesy, 2001; Gonçalves et 

al., 2015; Lema, 2017). Long-term therapy of Vulvovaginal candidiasis 

may be related to the recurrent infections that  resulting from resistant of 

Candida spp. to the antifungal agents or other predisposing factors 

(Lema, 2017). Treatment with antifungal for 4 to 12 months found not 

effective on the present of Candida in the vagina of 1248 non-pregnant 

women (Beigi et al., 2004). Drug resistant species of Candida and      

non– C. albicans can induce by repeated treatment with specific 

antifungal agent (Ringdahl, 2000; Lema, 2017). 

The patients of this study who need 4 to 5 weeks of treatment were 

more frequent in age group 24-32 years compared to other groups. This 

may  indicator that those women at the risk to develop RVVC. About  

22% of  adolescent women aged 12 to 22 years were showed to have 

RVVC (Rylander et al., 2004). A significant higher number of RVVC 

was found among women in the range of 26 to 40 years than in groups of 

18-25 years and 41-55 years (Yano et al., 2019). The rate of RVVC is 
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often small compared to  uncomplicated Vulvovaginal candidiasis. A 

bout 75% of women can suffer from one episode of VVC in their 

reproductive year, while RVVC with more than 4 episodes has been 

estimated in 5-10% of them (Nyirjesy, 2001; Lema, 2017). Only 4% of 

709 asymptomatic young women showed colonized the vagina with 

yeasts at 4 visits, while 70% had yeasts at one visit (Beigi et al., 2004). 

From three months study of visiting women with VVC, 28% of them 

diagnosed with Vulvovaginal candidiasis at the next visit (Rathod et al., 

2012) .The RVVC represented by suffering from more than 10 time 

episodes of VVC was found in a lower number compared with those with 

one episode (Yano et al., 2019). 

Although RVVC can develop in women with healthy and good 

immunity (Lema, 2017), several predisposing factors may promote 

development of such infection like pregnancy, diabetes, antibiotics, 

contraceptives, sexual transmission, lupus, thyroid diseases and 

immunosuppression (Ringdahl, 2000; Gonçalves et al., 2015; Salvi, 

2019;Sheary et al., 2020).The reason for   development of RVVC is not 

clearly identified (Sheary et al., 2020). From 284 non-pregnant women, 

50% of them do not know the reasons of their RVVC (Yanoet al., 2019). 

Many theories had been proposed to explain the sources trigger of 

RVVC development. Relapse after long-term treatment or reinfections 

are two proposed theories, in which relapse is more acceptable theory 

(Sheary et al., 2020). Fidel (2007) in two published papers (2004 and 

2007) hypothesized that RVVC is mainly results from the activities of 

innate immune system and not from adequate immune system. Based on 

one of the studies, it was clarified theory that increases the number of 

Candida in the vagina due to predisposing factors will send signals to 

stimulate PMN to make inflammation and develop Recurent 

Vulvovaginal candidiasis (Fidel ,2007).    
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The suitable treatment of Recurent Vulvovaginal candidiasis is not 

easy to determine until now and it could be more difficult to treat than 

uncomplicated VVC (Ringdahl, 2000; Sheary et al., 2020). About 71% of 

women with Recurent Vulvovaginal candidiasis required a long-term 

treatment with antifungal agents and maintenance to control symptoms 

(Yano et al., 2019). The recommended treatment program for RVVC 

starts with  induces therapy with azole agents up to weeks followed by 

maintenance  therapy for up to six months (Lema, 2017). Treatments of 

RVVC caused by  C. albicans can manage by initial course of 14 days 

oral azole to induce  clinical remission followed by six month 

maintenance regimen with ketoconazole (100 mg daily), itraconazole 

(100 mg daily) and fluconazole (100-200 mg weekly)(Nyirjesy, 2001). 

 

5.3 Detection diagnostic antibodies of celiac diseases in Vulvovaginal 

candidiasis patients 

Serological testing for anti-gliadin and anti-tTG antibodies in 

addition to antiendomysium antigens and reticulin are considered the 

most important diagnostic tests for CD ( Hill and McMillan, 2006; 

Korponay-Szabó et al., 2015; Brusca, 2015). Detection of anti-gliadin 

antibodies with its two classes IgG and IgA was the first and old test used 

for diagnosis of CD since 1950 and now it become less significant test 

(Bizzaro, et al., 2013; Brusca, 2015). The development of new test of 

anti-tTG antibodies since 1997 makes it the first-line with more accuracy 

for diagnosis of CD (Reif and Lerner, 2004; Korponay-Szabó et al., 

2015). However, infection with candidiasis could be considered another 

factor to produce anti-gliadin antibodies in individuals without CD 

(Garcia et al., 2002; Brinkert et al., 2009). 
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The results of this study demonstrated the absence of abnormal 

levels of anti-tTG IgA and anti-gliadinIgG in all patients with VVC. 

Meanwhile, four patients had higher levels of IgA anti-gliadin. A positive 

results of anti-gliadin in patients with candidiasis was discovered in only 

two cases of chronic mucocutaneous candidiasis until now (Garcia et al., 

2002; Brinkert et al., 2009). The first case was detected a slightly 

elevated in anti-gliadin antibodies in boy with chronic mucocutaneous 

candidiasis and declined later(Garcia et al., 2002). In the second case of 

chronic mucocutaneous candidiasis, the levels of anti-gliadinIgG 

antibodies was higher (365 U/L), but there was no elevation in titer of 

anti-tTG or anti-gliadin IgA (Brinkert et al., 2009).   

The levels of IgA anti-gliadin is found higher among our patients 

with VVC. This is also the case with the diagnosis of CD when the 

sensitivity and specificity of IgA anti-gliadin is usually more higher for 

diagnosis of CD than IgG antibodies (Kelly et al., 1991; Bizzaro, et al., 

2013).  However, antibodies to anti-gliadin as with anti-tTG could be the 

sharing key between CD and many species of Candida, especially C. 

albicans (Aaron and Torsten, 2020; Corougeet al., 2015). Human 

epithelial tissue of several organs contain a  variable amount of TG such 

as intestinal and buccal epithelial tissues (Sundstrom et al., 2002; 

Nieuwenhuizenet al., 2003;Ponniah et al., 2007) .  Also it found as one 

components of cell wall of Candida albicans ( Aaron and Torsten, 2020).  

The connection between the presences of Candida spp. and CD            

antibodies is mainly dependent on the fungal Hwp1 cell wall protein.  

Hwp1 is a specific protein of hyphal cell wall of Candida albicans that 

can be work as a substrate to human TG (Staab et al., 1999; Sundstrom et 

al., 2002; Nieuwenhuizenet al., 2003; Corouge et al., 2015). Binding of 

human TG with Hwp1 can produce a complex that has the ability to 
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stimulate development of CD and production of anti-tTG antibodies 

(Nieuwenhuizen et al., 2003; Aaron and Torsten, 2020). This proposal 

mechanism has been proved by finding higher levels of specific 

antibodies to anti-Hwp1, anti-gliadin and anti-tTG in the presence of 

Candida spp. in patient with CD compared with healthy  individuals 

(Renga et al., 2019). In addition to other antibodies, anti-tTG IgA is 

found in high levels in either patients with CD or with C. albicans 

infection than in healthy individuals (Corouge et al., 2015). Thus, C. 

albicans can be one of causative agent of CD (Corouge et al., 2015; 

Aaron and Torsten, 2020). The TG of human tissue could activate by 

Candida spp. to cause tissue  damage through production of reactive 

oxygen species (ROS) (Shrestha et al., 2017).  

5.4 Relation of positive results of IgA anti-gliadin to the age of 

patients with VVC 

From the results of this study, positive IgA anti-gliadin was mostly       

observed in two VVC patients in age group 24-32 years, while other 

patients were singly diagnosed in a group of 15-23 years and 33-41 years. 

These results indicate that the high level of IgA is not related to the 

specific age and could be found in every age. Antibodies of IgA specific 

to gliadin protein is one class of anti-gliadin that used for diagnosis of CD 

a decade ago (Brusca, 2015). Its sensitivity and specificity for diagnosis 

of CD is mostly more than the second class of anti-gliadin (IgG) (Bahia et 

al., 2001). Levels of IgA  anti-gliadin usually increased with age as found 

among Pakistani patients with CD where the positive results of IgA were 

higher among young age (29.3% in age ≤ 15 years) and gradually 

decreased with old age (20% in 16-30 years, 17.1% in 31-45 years and 

16.3% in 46-60 years)(Jamilaet al., 2018). Measurement of IgA anti-

gliadin in 150 Iraqi children with CD showed that younger age (1-5 



Chapter five                                                                              Discussion 

04 

 

years) with high levels of IgA was the more frequent (73.8%) than other 

ages (70.47% and 64.1% for 6-10 years and 11-15 years, respectively) 

(Mohammed, 2013). A positive result with IgA anti-gliadin (61%) was 

also found among Italian children with CD aged 5-10 years (Verma et al., 

2018). Positive IgA with higher levels was measured in salivary and 

serum of children with CD who aged 9 months to 14 years compared with 

control group (Hakeem et al., 1992). On the other hand, a positive high 

levels of IgA anti-gliadin also observed in adults. High titer of IgA anti-

gliadin was clearly shown among individuals without CD aged 60-69 

years and become lower in age 15-19 years (Uibo et al., 1993).  
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Conclusions  

1- Women at middle age (24-32 years) is more susceptible to infect 

with Vulvovaginal candidiasis. 

2- Duration of infection with VVC is commonly from less than one 

week to two weeks, especially in those aged 24-32 years. 

3- With progress in age the infection with VVC it may decrease .  

4- A great number of patients were under antifungal treatment for one 

week, especially those in age 15-23 years. 

5- Usage of anti-gliadin IgG and anti-tTG IgA is not useful in 

diagnosis of VVC. 

6- Anti-gliadin IgA could be used to detect VVC, but with 

insignificant  results.  

7- Positive results with anti-gliadin IgA were not restricted in a 

specific age. 
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Recommendations: 

1. Different types of Candida infections need to evaluate in 

correlation with anti-gliadin test. 

2. Prove the significant application of anti-gliadin IgA for detection 

VVC need more studies. 

3. Predisposing genetic factor may be usefle to study in a positive 

VVC patients with anti-gliadin IgA.  

 

 

 

 
 



 

 
 

References 



05 
 

Reference: 

 

Aaron, L., & Torsten, M. (2020). Candida albicans in celiac disease: A 

wolf in sheep’s clothing. Autoimmunity Reviews, 19(9), 102621. 

https://doi.org/10.1016/j.autrev.2020.102621 

Akobeng, A. K., & Thomas, A. G. (2008). Systematic review: Tolerable 

amount of gluten for people with coeliac disease. Alimentary 

Pharmacology and Therapeutics, 27(11), 1044–1052. 

https://doi.org/10.1111/j.1365-2036.2008.03669.x 

Alsharifi, E. A. (2017). Epidemiology of vaginal candidiasis among 

pregnant women attending Tikrit teaching hospital/Iraq. Journal of 

the Faculty of Medicine Baghdad, 59(4), 321–324. 

https://doi.org/10.32007/med.1936/jfacmedbagdad.v59i4.10 

Bahia, M., Rabello, A., Brasileiro Filho, G., & Penna, F. J. (2001). Serum 

antigliadin antibody levels as a screening criterion before jejunal 

biopsy indication for celiac disease in a developing country. 

Brazilian Journal of Medical and Biological Research, 34(11), 1415–

1420. https://doi.org/10.1590/S0100-879X2001001100007 

Barone, M. V., Troncone, R., & Auricchio, S. (2014). Gliadin peptides as 

triggers of the proliferative and stress/innate immune response of the 

celiac small intestinal mucosa. International Journal of Molecular 

Sciences, 15(11), 20518–20537. 

https://doi.org/10.3390/ijms151120518 

Beigi, R. H., Meyn, L. A., & Moore, D. M. (2004). Vaginal yeast 

colonization in nonpregnant women: a longitudinal study. Obstetrics 

and Gynecology, 104(5), 926–930. 



05 
 

https://doi.org/10.1097/01.AOG.0000140687.51048.73 

Biesiekierski, J. R. (2017). What is gluten? Journal of Gastroenterology 

and Hepatology (Australia), 32, 78–81. 

https://doi.org/10.1111/jgh.13703 

Bizzaro, N., Tonutti, E., & Villalta, D. (2013). Antigliadin and 

Antideamidated Gliadin Peptide Antibodies. In Autoantibodies: 

Third Edition (Third Edit). Elsevier. https://doi.org/10.1016/B978-0-

444-56378-1.00055-1 

Boutrid, N., Rahmoune, H., & Amrane, M. (2019). The yeast behind the 

sprue: Is it true? European Review for Medical and Pharmacological 

Sciences, 23(23), 10182–10183. 

https://doi.org/10.26355/eurrev_201912_19651 

Brandolt, T. M., Klafke, G. B., Gonçalves, C. V., Bitencourt, L. R., 

Martinez, A. M. B. de, Mendes, J. F., Meireles, M. C. A., & Xavier, 

M. O. (2017). Prevalence of Candida spp. in cervical-vaginal samples 

and the in vitro susceptibility of isolates. Brazilian Journal of 

Microbiology, 48(1), 145–150. 

https://doi.org/10.1016/j.bjm.2016.09.006 

Brinkert, F., Sornsakrin, M., Krebs-Schmitt, D., & Ganschow, R. (2009). 

Chronic mucocutaneous candidiasis may cause elevated gliadin 

antibodies. Acta Paediatrica, International Journal of Paediatrics, 

98(10), 1685–1688. https://doi.org/10.1111/j.1651-

2227.2009.01350.x 

Brusca, I. (2015). Overview of biomarkers for diagnosis and monitoring 

of celiac disease. In Advances in Clinical Chemistry (1st ed., Vol. 

68). Elsevier Inc. https://doi.org/10.1016/bs.acc.2014.12.006 



05 
 

Bhavan, P. S., Rajkumar, R., Radhakrishnan, S., Seenivasan, C., & 

Kannan, S. (2010). Culture and Identification of Candida albicans 

from Vaginal Ulcer and Separation of Enolase on SDS-PAGE. 

International Journal of Biology, 2(1), 84 

Caio, G., Volta, U., Sapone, A., Leffler, D. A., De Giorgio, R., Catassi, 

C., & Fasano, A. (2019). Celiac disease: A comprehensive current 

review. BMC Medicine, 17(1), 1–20. https://doi.org/10.1186/s12916-

019-1380-z 

Carroccio, A., Giannitrapani, L., Soresi, M., Not, T., Iacono, G., Di Rosa, 

C., Panfili, E., Notarbartolo, A., & Montalto, G. (2001). Guinea pig 

transglutaminase immunolinked assay does not predict coeliac 

disease in patients with chronic liver disease. Gut, 49(4), 506–511. 

https://doi.org/10.1136/gut.49.4.506 

Corouge, M., Loridant, S., Fradin, C., Salleron, J., Damiens, S., 

Moragues, M. D., Souplet, V., Jouault, T., Robert, R., Dubucquoi, S., 

Sendid, B., Colombel, J. F., & Poulain, D. (2015). Humoral 

immunity links Candida albicans infection and celiac disease. PLoS 

ONE, 10(3), 1–17. https://doi.org/10.1371/journal.pone.0121776 

d’Enfert, C., Kaune, A.-K., Alaban, L.-R., Chakraborty, S., Cole, N., 

Delavy, M., Kosmala, D., Marsaux, B., Fróis-Martins, R., Morelli, 

M., Rosati, D., Valentine, M., Xie, Z., Emritloll, Y., Warn, P. A., 

Bequet, F., Bougnoux, M.-E., Bornes, S., Gresnigt, M. S., … Brown, 

A. J. P. (2020).  The impact of the Fungus-Host-Microbiota interplay 

upon Candida albicans infections: current knowledge and new 

perspectives . In FEMS Microbiology Reviews (Issue November). 

https://doi.org/10.1093/femsre/fuaa060 

Dovnik, A., Golle, A., Novak, D., Arko, D., & Takač, I. (2015). 



05 
 

Treatment of vulvovaginal candidiasis: A review of the literature. 

Acta Dermatovenerologica Alpina, Pannonica et Adriatica, 24(1), 5–

7. https://doi.org/10.15570/actaapa.2015.2 

Elzoghby, A. O., Elgohary, M. M., & Kamel, N. M. (2015). Implications 

of protein- and peptide-based nanoparticles as potential vehicles for 

anticancer drugs. In Advances in Protein Chemistry and Structural 

Biology (1st ed., Vol. 98). Elsevier Inc. 

https://doi.org/10.1016/bs.apcsb.2014.12.002 

Emiribe, U., Abdullahi Nasir, I., Onyia, J., & Ifunanya, A. L. (2015). 

Prevalence of vulvovaginal candidiasis among nonpregnant women 

attending a tertiary health care facility in Abuja, Nigeria. Research 

and Reports in Tropical Medicine, 37. 

https://doi.org/10.2147/rrtm.s82984 

Essel, E. (2014). A Case Study of the Incidence and Risk Factors of 

Vaginal Candidiasis in a girls senior high school in Bolgatanga, 

Ghana. IJHSR. 4(7), 212–217. 

Fasano, A. (2005). Clinical presentation of celiac disease in the pediatric 

population. Gastroenterology, 128 (4 SUPPL. 1), 68–73. 

https://doi.org/10.1053/j.gastro.2005.02.015 

Ferrer, J. (2000). Vaginal candidosis: Epidemiological and etiological 

factors.  International Journal of Gynecology and Obstetrics (Vol. 

71, Issue SUPPL. 1, pp. 21–27). John Wiley and Sons Ltd. 

https://doi.org/10.1016/s0020-7292(00)00350-7 

Fidel, P. L. (2007). History and update on host defense against vaginal 

candidiasis. American Journal of Reproductive Immunology, 57(1), 

2–12. https://doi.org/10.1111/j.1600-0897.2006.00450.x 



05 
 

Garcia, Y. H., Díez, S. G., Aizpún, L. T., & Oliva, N. P. (2002). 

Antigliadin antibodies associated with chronic mucocutaneous 

candidiasis. Pediatric Dermatology, 19(5), 415–418. 

https://doi.org/10.1046/j.1525-1470.2002.00117.x 

Gonçalves, B., Ferreira, C., Alves, C. T., Henriques, M., Azeredo, J., & 

Silva, S. (2016). Vulvovaginal candidiasis: Epidemiology, 

microbiology and risk factors. Critical Reviews in Microbiology, 

42(6), 905–927. https://doi.org/10.3109/1040841X.2015.1091805 

Green, P. H. R., Rostami, K., & Marsh, M. N. (2005). Diagnosis of 

coeliac disease. Best Practice and Research: Clinical 

Gastroenterology, 19(3 SPEC. ISS.), 389–400. 

https://doi.org/10.1016/j.bpg.2005.02.006 

Hakeem, V., Fifield, R., Al-Bayaty, H. F., Aldred, M. J., Walker, D. M., 

Williams, J., & Jenkins, H. R. (1992). Salivary IgA antigliadin 

antibody as a marker for coeliac disease. Archives of Disease in 

Childhood, 67(6), 724–727. https://doi.org/10.1136/adc.67.6.724 

Hameed, A. R., Sabah, M. A., & Ahmed, L. T. (2018). Biological study 

of Candida species and virulence factor. International Journal of 

Advanced Research in Engineering & Technology, September, 7–17. 

Harnett, J., Myers, S. P., & Rolfe, M. (2017). Significantly higher faecal 

counts of the yeasts candida and saccharomyces identified in people 

with coeliac disease. Gut Pathogens, 9(1), 1–8. 

https://doi.org/10.1186/s13099-017-0173-1 

Hill, P. G., & McMillan, S. A. (2006). Anti-tissue transglutaminase 

antibodies and their role in the investigation of coeliac disease. 

Annals of Clinical Biochemistry, 43(2), 105–117. 



00 
 

https://doi.org/10.1258/000456306776021599 

Huebener, S., Tanaka, C. K., Uhde, M., Zone, J. J., Vensel, W. H., 

Kasarda, D. D., Beams, L., Briani, C., Green, P. H. R., Altenbach, S. 

B., & Alaedini, A. (2015). Specific nongluten proteins of wheat are 

novel target antigens in celiac disease humoral response. Journal of 

Proteome Research, 14(1), 503–511. 

https://doi.org/10.1021/pr500809b 

 

Ilkit, M., & Guzel, A. B. (2011). The epidemiology, pathogenesis, and 

diagnosis of vulvovaginal candidosis: A mycological perspective. 

Critical Reviews in Microbiology, 37(3), 250–261. 

https://doi.org/10.3109/1040841X.2011.576332 

Jamila, Ahmed Kiani, R., Ahmed, I., Khan Yousafzai, J., Mehmood, W., 

Ahmed Khan, S., Ahmad, W., & Kamran, M. (2018). Celiac disease 

in different age groups and gender in Pakistan. Journal of Rawalpindi 

Medical College (JRMC), 22(3), 244–247. 

Kelly, C. P., Feighery, C. F., Gallagher, R. B., Gibney, M. J., & Weir, D. 

G. (1991). Mucosal and systemic IgA anti-gliadin antibody in celiac 

disease - Contrasting patterns of response in serum, saliva, and 

intestinal secretions. Digestive Diseases and Sciences, 36(6), 743–

751. https://doi.org/10.1007/BF01311231 

Kewaunee, D. E., & Allen, G. (2007). Oral Candida spp. colonization in 

human immunodeficiency virus-infected individuals.  J. Venom. 

Anim. Toxins Incl. Trop. Dis.14(2):224-257. 

Kobayashi, S. D., & Cutler, J. E. (1998). Candida albicans hyphal 

formation and virulence: is there a clearly defined role? Trends in 



05 
 

Microbiology, 6(3), 92–94. https://doi.org/10.1016/S0966-

842X(98)01218-9 

Korponay-Szabó, I. R., Troncone, R., & Discepolo, V. (2015). Adaptive 

diagnosis of coeliac disease. Best Practice and Research: Clinical 

Gastroenterology, 29(3), 381–398. 

https://doi.org/10.1016/j.bpg.2015.05.003 

Lagerqvist, C., Dahlbom, I., Hansson, T., Jidell, E., Juto, P., Olcén, P., 

Stenlund, H., Hernell, O., & Ivarsson, A. (2008). Antigliadin 

immunoglobulin a best in finding celiac disease in children younger 

than 18 months of age. Journal of Pediatric Gastroenterology and 

Nutrition, 47(4), 428–435. 

https://doi.org/10.1097/mpg.0b013e31817d80f4 

Lema, V. (2017). Recurrent vulvo-vaginal candidiasis: diagnostic and 

management challenges in a developing country context. Obstetrics 

& Gynecology International Journal, 7(5). 

https://doi.org/10.15406/ogij.2017.07.00260 

Lewis, N. R., & Scott, B. B. (2006). Systematic review: The use of 

serology to exclude or diagnose coeliac disease (a comparison of the 

endomysial and tissue transglutaminase antibody tests). Alimentary 

Pharmacology and Therapeutics, 24(1), 47–54. 

https://doi.org/10.1111/j.1365-2036.2006.02967.x 

Liu, M. B., Xu, S. R., He, Y., Deng, G. H., Sheng, H. F., Huang, X. M., 

Ouyang, C. Y., & Zhou, H. W. (2013). Diverse vaginal microbiomes 

in reproductive-age women with vulvovaginal candidiasis. PLoS 

ONE, 8(11). https://doi.org/10.1371/journal.pone.0079812 

Mathema, B., Cross, E., Dun, E., Park, S., Bedell, J., Slade, B., Williams, 



05 
 

M., Riley, L., Chaturvedi, V., & Perlin, D. S. (2001). Prevalence of 

vaginal colonization by drug-resistant Candida species in college-age 

women with previous exposure to over-the-counter azole antifungals. 

Clinical Infectious Diseases: An Official Publication of the Infectious 

Diseases Society of America, 33(5), E23-27. 

https://doi.org/10.1086/322600 

Matheson, A., & Mazza, D. (2017). Recurrent vulvovaginal candidiasis: 

A review of guideline recommendations. Australian and New 

Zealand Journal of Obstetrics and Gynaecology, 57(2), 139–145. 

https://doi.org/10.1111/ajo.12592 

McCullough, M. J., Ross, B. C., & Reade, P. C. (1996). Candida 

albicans: A review of its history, taxonomy, epidemiology virulence 

attributes, and methods of strain differentiation. International 

Journal of Oral and Maxillofacial Surgery, 25(2), 136–144. 

https://doi.org/10.1016/S0901-5027(96)80060-9 

Mohammed, J. Z. (2013). Serum antitissue transglutaminase (tTG) IgA, 

IgG and anti-gliadin antibodies (AGA) IgA, IgG levels as early 

diagnosis before intestinal biopsy in celiac diasese in children and 

older children Iraqi patients. The second international conference on 

Clinical & Cellular Immunology. 4(5), 9899. 5 

http://dx.doi.org/10.4172/2155-9899.S1.015. 

Nardecchia, S., Auricchio, R., Discepolo, V., & Troncone, R. (2019). 

Extra-intestinal manifestations of coeliac disease in children: clinical 

features and mechanisms. Frontiers in Pediatrics, 7(MAR), 1–9. 

https://doi.org/10.3389/fped.2019.00056 

Nelson, M., Wanjiru, W., & Margaret, M. W. (2013). Prevalence of 

vaginal candidiasis and determination of the occurrence of Candida 



05 
 

species in pregnant women attending the antenatal clinic of Thika 

District Hospital, Kenya. Open Journal of Medical Microbiology, 

03(04), 264–272. https://doi.org/10.4236/ojmm.2013.34040 

Nieuwenhuizen, W. F., Pieters, R. H. H., Knippels, L. M. J., Jansen, M. 

C. J. F., & Koppelman, S. J. (2003). Is Candida albicans a trigger in 

the onset of coeliac disease? In Lancet (Vol. 361, Issue 9375, pp. 

2152–2154). Elsevier Limited. https://doi.org/10.1016/S0140-

6736(03)13695-1 

Nyirjesy, P. (2001). Chronic volvovaginal candidasis. Am Fam Physician, 

63(4): 697-703. 

Ortiz, M., Fragoso, A., & O’Sullivan, C. (2011). Detection of antigliadin 

autoantibodies in celiac. Analytical Chemistry, 83(8), 2931–2938. 

Ots, M., Uibo, O., Metsküla, K., Uibo, R., & Salupere, V. (1999). IgA-

antigliadin antibodies in patients with IgA nephropathy: The 

secondary phenomenon? American Journal of Nephrology, 19(4), 

453–458. https://doi.org/10.1159/000013497 

Ponniah, G., Rollenhagen, C., Bahn, Y. S., Staab, J. F., & Sundstrom, P. 

(2007). State of differentiation defines buccal epithelial cell affinity 

for cross-linking to Candida albicans Hwp1. Journal of Oral 

Pathology and Medicine, 36(8), 456–467. 

https://doi.org/10.1111/j.1600-0714.2007.00565.x 

Qi, P. F., Wei, Y. M., Yue, Y. W., Yan, Z. H., & Zheng, Y. L. (2006). 

Biochemical and molecular characterization of gliadins. Molecular 

Biology, 40(5), 713–723. 

https://doi.org/10.1134/S0026893306050050 

Rashtak, S., Ettore, M. W., Homburger, H. A., & Murray, J. A. (2008). 



05 
 

Comparative Usefulness of Deamidated Gliadin Antibodies in the 

Diagnosis of Celiac Disease. Clinical Gastroenterology and 

Hepatology, 6(4), 426–432. 

https://doi.org/10.1016/j.cgh.2007.12.030 

Rathod, S. D., Klausner, J. D., Krupp, K., Reingold, A. L., & 

Madhivanan, P. (2012). Epidemiologic features of vulvovaginal 

candidiasis among reproductive-age women in india. Infectious 

Diseases in Obstetrics and Gynecology, 2012. 

https://doi.org/10.1155/2012/859071 

Rati, D. R., Patel, D. J., & Rishi, D. S. (2015). Vulvovaginal candidiasis 

and its antifungal susceptibility pattern: single center experience. 

International Journal of Medical Research and Review, 3(1), 72–78. 

https://doi.org/10.17511/ijmrr.2015.i1.12 

Rauhavirta, T., Hietikko, M., Salmi, T., & Lindfors, K. (2019). 

Transglutaminase 2 and transglutaminase 2 autoantibodies in celiac 

disease: a review. Clinical Reviews in Allergy and Immunology, 

57(1), 23–38. https://doi.org/10.1007/s12016-016-8557-4 

Reif, S., & Lerner, A. (2004). Tissue transglutaminase - The key player in 

celiac disease: A review. Autoimmunity Reviews, 3(1), 40–45. 

https://doi.org/10.1016/S1568-9972(03)00065-X 

Renga, G., Bellet, M. M., Stincardini, C., Pariano, M., Oikonomou, V., 

Villella, V. R., Brancorsini, S., Clerici, C., Romani, L., & Costantini, 

C. (2019). To be or not to be a pathogen: Candida albicans and 

celiac disease. Frontiers in Immunology, 10(December), 1–7. 

https://doi.org/10.3389/fimmu.2019.02844 

Ringdahl, E. n. (2000). Treatment of recurrent vulvovaginal candidiasis. 



55 
 

Am Fam Physician., 61(11), 3306-3312. 

Rostom, A., Dubé, C., Cranney, A., Saloojee, N., Sy, R., Garritty, C., 

Sampson, M., Zhang, L., Yazdi, F., Mamaladze, V., Pan, I., Macneil, 

J., Mack, D., Patel, D., & Moher, D. (2005). The diagnostic accuracy 

of serologic tests for celiac disease: A systematic review. 

Gastroenterology, 128(4 SUPPL. 1), 38–46. 

https://doi.org/10.1053/j.gastro.2005.02.028 

Rylander, E., Berglund, A. L., Krassny, C., & Petrini, B. (2004). 

Vulvovaginal candida in a young sexually active population: 

prevalence and association with oro-genital sex and frequent pain at 

intercourse. Sexually Transmitted Infections, 80(1), 54–57. 

https://doi.org/10.1136/sti.2003.004192 

Salvi, M. (2019). Prevalence of vulvovaginal candidasis in females in the 

reproductive age group. Int J Reprod Contracept Obstet Gynecol, 

8(2): 647-651. 

Shan, L., Molberg, Ø., Parrot, I., Hausch, F., Filiz, F., Gray, G. M., 

Sollid, L. M., & Khosla, C. (2002). Structural basis for gluten 

intolerance in celiac sprue. Science, 297(5590), 2275–2279. 

https://doi.org/10.1126/science.1074129 

Sharma, N., Bhatia, S., Chunduri, V., Kaur, S., Sharma, S., Kapoor, P., 

Kumari, A., & Garg, M. (2020). Pathogenesis of celiac disease and 

other gluten related disorders in wheat and strategies for mitigating 

them. Frontiers in Nutrition, 7(February), 1–26. 

https://doi.org/10.3389/fnut.2020.00006 

Sheary, B., Lines, A., Vardi-Flynn, I., & Searle, C. (2020). Recurrent 

vulvovaginal candidiasis. BMJ (Clinical Research Ed.), 369(3), 



55 
 

m1995. https://doi.org/10.1136/bmj.m1995 

Shrestha, R., Shrestha, R., Qin, X. Y., Kuo, T. F., Oshima, Y., Iwatani, 

S., Teraoka, R., Fujii, K., Hara, M., Li, M., Takahashi-Nakaguchi, 

A., Chibana, H., Lu, J., Cai, M., Kajiwara, S., & Kojima, S. (2017). 

Fungus-derived hydroxyl radicals kill hepatic cells by enhancing 

nuclear transglutaminase. Scientific Reports, 7(1), 1–11. 

https://doi.org/10.1038/s41598-017-04630-8 

Silano, M., Vincentini, O., & De Vincenzi, M. (2009). Toxic, 

Immunostimulatory and antagonist gluten peptides in celiac disease. 

Current Medicinal Chemistry, 16(12), 1489–1498. 

https://doi.org/10.2174/092986709787909613 

Sobel, J. D. (2005). Genital candidiasis. Medicine, 33(10), 62–65. 

https://doi.org/10.1383/medc.2005.33.10.62 

Spampinato, C., & Leonardi, D. (2013). Candida infections, causes, 

targets, and resistance mechanisms: Traditional and alternative 

antifungal agents. BioMed Research International, 2013. 

https://doi.org/10.1155/2013/204237 

Staab, J. F., Bradway, S. D., Fidel, P. L., & Sundstrom, P. (1999). 

Adhesive and mammalian transglutaminase substrate properties of 

Candida albicans Hwp1. Science, 283(5407), 1538–1538. 

https://doi.org/10.1126/science.283.5407.1538 

Sundstrom, P., Balish, E., & Allen, C. M. (2002). Essential role of the 

Candida albicans transglutaminase substrate, hyphal wall protein 1, 

in lethal oroesophageal candidiasis in immunodeficient mice. Journal 

of Infectious Diseases, 185(4), 521–530. 

https://doi.org/10.1086/338836 



55 
 

Surain, P. & Aggarwal, N.K. (2020). Candida, a human pathogen and 

major types of candidiasis. International J Pharmaceuitical Sciences 

and Research. 11:41-67.  

Swaminathan, K., Gerald, S., Ramesh, Devi, M., Gerald, S., Swathi, C., 

& Thomas, B. M. (2017). Prevalence of vulvovaginal candidiasis in 

the women of the reproductive age , in rural India. International 

Journal of Clinical Obstetrics and Gynaecology Gynaecology 

Journal Www.Gynaecologyjournal.Com, 1(2), 37–39. 

http://www.gynaecologyjournal.com/articles/15/1-1-8-897.pdf 

Tille,P.M.(2014).Bailey & Scott's diagnostic 

microbiology.13thedition.Mosby. 

 

Turner, S. A., & Butler, G. (2014). The Candida pathogenic species 

complex. Cold Spring Harbor Perspectives in Medicine, 4(9). 

https://doi.org/10.1101/cshperspect.a019778 

Uibo, O., Uibo, R., Kleimola, V., Jõgi, T., & Mäki, M. (1993). Serum 

IgA anti-gliadin antibodies in an adult population sample - high 

prevalence without celiac disease. Digestive Diseases and Sciences, 

38(11), 2034–2037. https://doi.org/10.1007/BF01297081 

Verma, A. K., Gatti, S., Lionetti, E., Galeazzi, T., Monachesi, C., 

Franceschini, E., Balanzoni, L., Scattolo, N., Cinquetti, M., & 

Catassi, C. (2018). Comparison of diagnostic performance of the IgA 

anti-tTG test vs IgA anti–native gliadin antibodies test in detection of 

celiac disease in the general population. Clinical Gastroenterology 

and Hepatology, 16(12), 1997–1998. 

https://doi.org/10.1016/j.cgh.2018.03.028 



55 
 

Vermitsky, J. P., Self, M. J., Chadwick, S. G., Trama, J. P., Adelson, M. 

E., Mordechai, E., & Gygax, S. E. (2008). Survey of vaginal-flora 

Candida species isolates from women of different age groups by use 

of species-specific PCR detection. Journal of Clinical Microbiology, 

46(4), 1501–1503. https://doi.org/10.1128/JCM.02485-07 

Yano, J., Sobel, J. D., Nyirjesy, P., Sobel, R., Williams, V. L., Yu, Q., 

Noverr, M. C., & Fidel, P. L. (2019). Current patient perspectives of 

vulvovaginal candidiasis: Incidence, symptoms, management and 

post-treatment outcomes. BMC Women’s Health, 19(1), 1–9.  

Zeng, X., Zhang, Y., Zhang, T., Xue, Y., Xu, H., & An, R. (2018). Risk 

Factors of vulvovaginal Candidiasis among women of reproductive 

age in Xi’an: A Cross-Sectional Study. BioMed Research 

International, 2018. https://doi.org/10.1155/2018/9703754 

 



 الخلاصة

الكلايدين هو من اهم بروتينات الكلوتين المسؤول عن تطور مرض السيلاك , 

لذلك فان الكشف عن الاضداد المضادة للكلايدين يعد من اقدم الفحوصات 

المستخدمة لتشخيص مرض السيلاك وقد استبدل حاليا بفحوصات مصلية اخرى 

ن المحتمل ان ترانسكلوتامينز, وممثل فحص الاضداد المضادة للانزيم النسيجي 

افراز مضادات الكلايدين مما يجعلها مع علاقة مع مرض  تحفز خميرة الكانديدا

 السيلاك. 

صممت دراسة معتمدة على مقارنة الحالة المرضية مع السيطرة لغرض تقييم تاثير 

مرض المبيضات المهبلية على رفع مستوى مضادات الكلايدين عند مرضى ليس 

ى مجموعتين تتضمن ال ة مقسمةامرأ 09الدراسة  , وتضمنتالسيلايكرض لديهم م

 09ة والمجموعة الثانية تتضمن المبيضات المهبلي مريضة لديهن داء 09الاولى 

ض لغر عت عينات المسحات من جميع النساءة سليمة من المرض. جمامرأ

ل من في منطقة المهبل كما جمع عينات المص تشخيص الاصابة بالكانديدا لديهن

وكذلك الاضداد  IgGو  IgAالمشتركين لغرض الكشف عن مضادات الكلايدين نوع 

 باستخدام فحص الاليزا. IgAالمضادة للانزيم النسيجي ترانسكلوتامينز نوع 

سنة  24-40, ووجد بان الفئة العمرية النساءمرض المبيضات المهبلية عند حدد 

%(, وان 23سنة ) 42-50العمرية  %( يتبعها الفئة09الاكثر عددا من الاصابات )

%(, 33اكثر طول فترة للاصابة كانت ضمن معدل الاقل من اسبوع الى اسبوعين )

الى  0%(, بينما اقل فترة للاصابة كانت من 29سنة ) 24-40خاصة عن العمر 

 %(.4اسبوعا ) 52اكثر من 

 ة مصابة , وخاصة عندامرأ 25رض المبيضات المهبلية عند سجلت معالجة م

مريضة كانت بدون معالجة, كما ان اغلب  50سنة, بينما  42-50اللاتي اعمارهن 



%(, بينما اقل عدد 23المضادات الفطرية لفترة اسبوع واحد ) المرضى استخدموا

 %(. 3اسابيع ) 0الى اكثر من  0عولج للفترة من 

 ( ومضادات الانزيمIgA, IgGاظهر قياس كلا النوعين من مضادات الكلايدين )

نتائج سالبة بين مجاميع المرضى والسيطرة, بينما    IgAالنسيجي ترانسكلوتامينز

مرضى  0بتراكيز ايجابية عالية عند  IgAكانت نتائج مضادات الكلايدين للنوع 

ر %(, وان اعما50مرضى ) 7%( والتراكيز المتوسطة لهذا الضد عند 3)

توزعت بين  IgAين للنوع مع مضادات الكلايد المرضى الاربعة الموجبة نتائجهن

ا بشكل مفرد بين ين توزعوت%( والاثنين الاخر0سنة ) 24-40ين اعمارهم تمريض

% من النتائج السالبة 73سنة,  اما  بقية  05-22سنة والفئة  42-50الفئة العمرية 

%( 24سنة ) 42-50لمضادات الكلايدين فقد كان تكرارهم عالي عند الفئة العمرية 

 %(. 43نة )س 24-40والفئة 
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