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Background: Polycystic Ovary Syndrome (PCOS) is the most common endocrine disorder in 4% - 6% of women in the reproductive age and 
is a common cause of infertility. Even though the number of investigations is scarce, studies show that Helicobacter pylori infection may 
influence reproduction.
Objectives: The purpose of this study was to determine and compare the levels of H. pylori specific antibodies IgA, IgG and anti-CagA at 
both PCOS and non-PCOS women with their spouses using the serological test.
Patients and Methods: In this cross-sectional study, 127 women with their spouses (age range, 30 - 60 years) were selected. These patient 
were referred to infertility center of Shariati Hospital in Tehran, Iran, with a diagnostic criteria of PCOS based on Androgen Excess Society 
(AES). The specific antibodies of IgA, IgG and anti-CagA were measured using the commercial Enzyme-Linked Immunosorbent Assay 
(ELISA) kit.
Results: The positive titers of H. pylori antibodies IgA, IgG and anti-CagA in the PCOS group were 45 (35%), 79 (62%) and 77 (60.5%), respectively, 
while in non-PCOS group were 38 (30%), 76 (60%) and 50 (39.5%), respectively. The sera positive for IgA, IgG and anti-CagA antibodies in 
spouses of the non-PCOS group were 38 (30%), 84 (66%) and 79 (62%) respectively, but in spouses of the PCOS group were 51 (40%), 83 (66%) 
and 48 (38%), respectively. The results showed that H. pylori infection probably did not affect infertility or reproduction.
Conclusions: Findings of this study demonstrate no significant difference between levels of H. pylori specific antibodies of IgA, IgG, 
anti-CagA and the presence of PCOS disorders, and also indicate that serologic testing is a sensitive method for the detection of H. pylori 
antibodies. The high prevalence of H. pylori positive antibody levels in both PCOS and non-PCOS patients can be probably associated with 
the high frequency of H. pylori infection.
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1. Background
Polycystic Ovary Syndrome (PCOS), is the most common 

endocrine disorder in 4% - 6% women of reproductive age 
and a common cause of infertility (1). In the recent years, 
studies have shown the role of Helicobacter pylori in the de-
velopment of endocrinopathies. Yavasoglu et al. reported 
a raised incidence of H. pylori seropositivity in women with 
PCOS (2). Helicobacter pylori infection affects more than half 
of the world’s people and is most commonly associated 
with chronic gastritis which afterward increases the risk 
of many serious complications including gastric cancer 
(3). In addition, there are limited reports showing poten-
tial association between infertility and H. pylori infection 
(4). Polycystic ovary syndrome is a condition, previously 
known as Stein-Leventhal syndrome, that is characterized 
by multiple ovarian cysts together with oligomenorrhoea 
(scanty periods) or amenorrhea (absence of periods), re-
duced fertility, hirsutism (excessive hairiness), and obesity 

(5-7). Most women with PCOS begin menstruation at a nor-
mal age, but between the ages of 15 - 30 years the periods 
become irregular and then stop. In addition, they often 
become infertileand obese, and develop excess facial hair 
(Hirsutism), acne and male balding-patches. Several fac-
tors contribute to the pathogenesis of illness, including 
insulin resistance, impaired secretion of surgery, genet-
ics, environmental chemical pollution, food additives and 
chronic inflammation (8). The prevalence of H. pylori infec-
tion is varied and related to age, geographical location and 
socioeconomic status (9). The prevalence of H. pylori seems 
to be more rapid in developing than developed countries. 
Helicobacter pylori acquisition in developing countries may 
up to 70% compared to 40% or less in developed countries. 
The results may be related to improvements in hygiene 
conditions (10). The cag Pathogenicity Island (cag PAI) is 
a 40-kb DNA insertion element which encodes CagA. The 
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gene is present in approximately 50% - 60% of H. pylori iso-
lates, but not present in all strains (11). Detection of a sero-
logical response may therefore give clinically relevant in-
formation about the infecting strain (12). Because of white 
blood cells involvement against H. pylori, IgA and IgG titers 
rise in serum. Some researchers have reported that H. py-
lori strains may be colonized in stomach-vagina cells and 
may be causing inflammation, asymptomatic infection 
and then infertility.

2. Objectives
The purpose of this study was to determine and compare 

the levels of H. pylori specific antibodies of IgA, IgG and 
anti-CagA at both PCOS and non-PCOS women with their 
spouses using the serological test.

3. Patients and Methods
This cross-sectional study was conducted on 127 women 

with their spouses (age range, 30 - 60 years old) from June 
2011 to April 2012 in Tehran, Iran. These patients were re-
ferred to infertility center of Shariati Hospital in Tehran, 
Iran, with a diagnostic criteria of PCOS based on Androgen 
Excess Society (AES) (13). This previous prospective study 
(2) comprised 127 women with PCOS, who were diagnosed 
using the revised diagnostic criteria of the European So-
ciety for Human Reproduction and Embryology and the 
American Society for Reproductive Medicine (ESHRE/
ASRM) 2003. Some of the important criteria for PCOS in 
the present study were based on the pattern of the men-
strual cycle (menstrual cycle intervals < 35), hirsutism, 
acne and androgenic alopecia (with grades > 8) based 
upon criteria Ferriman-Gallwey (mFG) score and detec-
tion of ultrasound by gynecologists. The control group 
consisted of 127 women (age range, 30 - 60 years old) with-
out PCOS, which were admitted to the infertility center 
of Shariati Hospital in Tehran, Iran. Exclusion criteria for 
both groups, including patients with adrenal hyperpla-
sia, Cushing's syndrome, hyperprolactinemia, androgen-
producing tumors, treatment of H. pylori eradication and 
the use of antibiotics during the past year. After obtaining 
an informed consent from both groups and their spous-
es, a venous blood sample (4 - 6 mL) was taken for serol-
ogy tests. Centrifugation at 4000 RPM for 5 minutes was 
used to separate the serum and for the study of H. pylori 
antibodies IgA by kit (Bio RAD, USA, cat No.; 25225), using 
the Enzyme-Linked Immunosorbent Assay. Sensitivity and 
specificity of ELISA were 84% and 97%, respectively. Cut-off 
antibody levels according to the instructions were ≥ 1.0 U/
mL as positive, between 0.89 - 0.99 U/mL as equivocal and < 
0.89 U/mL were considered as negative. The IgG assay was 
performed (Bio-Rad, Hercules, CA, USA) with sensitivity 
and specificity greater than 98%. Interpretation of the cut-
off value of IgG antibody is similar to IgA antibody. Serum 
anti-CagA IgG antibody levels were also evaluated by ELISA 
method using commercial kits (Diagnostic Bioprobes, 
Italy). The serum concentrations of anti-CagA antibodies 

were expressed in arbitrary units per milliliter (Uarb/mL) 
as no International Standard is available. According to the 
manufacturer’s guidelines, the value of 5 Uarb/mL was 
used to discriminate the negative samples from positive 
ones. Demographic data of both studied groups (case and 
control) with antibody titer were analyzed using Kruskal-
Wallis, Mann-Whitney U-test, chi-square and Fisher's exact 
tests as appropriate and P-values less than 0.05 were con-
sidered as statistically significant.

4. Results
In this study, 254 women were studied in two groups, 

PCOS (n = 127) and non-PCOS (n = 127). The mean age was 
36.13 ± 3.45 in PCOS women and 35.84 ± 3.58 in non-PCOS 
women. In the two studied groups of PCOS and non-PCOS, 
no statistically significant difference was observed in 
the mean age of the spouses of the non-PCOS and PCOS 
groups (P = 0.20) (Table 1). No significant difference was 
observed in demographic characteristics (women's edu-
cational status, occupation, educational status and occu-
pation of the spouses) between the two groups (P > 0.05). 
The prevalence of increased levels of IgG antibodies to H. 
pylori in the PCOS patients was 79 (62%) at a cut-off point 
of ≥ 1.0 U/mL as positive, while 48 (38%) at a cut-off point 
of 0.89 - 0.99 or < 0.89 U/mL were as equivocal or nega-
tive. Seventy-six patients (60%) were sera-positive for the 
IgG antibody to H. pylori at non-PCOS group while 51 cases 
were seronegative, giving a 40% sera-prevalence level of 
anti H. pylori IgG from non-PCOS group. From a total of 
127 PCOS women tested for H. pylori IgA antibody, 45 cases 
(35%) were positive for IgA antibodies, while 38 cases (30%) 
were positive in non-PCOS women. The overall seropreva-
lence of positive anti-CagA IgG antibodies in PCOS women 
was 77 (60.5%) and in non-PCOS women were 50 (39.5%). 
The prevalence rates of serum anti-CagA antibody were 
60.5% and 39.5% in infected H. pylori PCOS women and non-
PCOS women with mean titers of 67.4 ± 68.54 Uarb/mL and 
32.9 ± 35.73 Uarb/mL, respectively. The sera positive for IgA, 
IgG and anti-cagA antibodies among the spouses of the 
non-PCOS group were 38 (30%), 84 (66%) and 79 (62%) re-
spectively, but in spouses of the PCOS group were 51 (40%), 
83 (66%) and 48 (38%), respectively. The mean titer of anti-
CagA IgG in spouses of the non-PCOS group was 66.43 ± 
67.21 Uarb/mL and in the spouses of the PCOS group was 
31.56 ± 33.42 Uarb/mL. There was no significant difference 
regarding the prevalence of serum anti-CagA antibodies 
between the PCOS and non-PCOS groups with their spous-
es; however, this parameter was higher in PCOS patients 
with their spouses than in non-PCOS group with their 
spouses. Results of this study showed no significant differ-
ence in a positive serum titer of H. pylori specific antibod-
ies IgA, IgG and anti-CagA between the PCOS and non-PCOS 
groups and also in their spouses (P > 0.05) (Table 2). These 
findings showed that H. pylori infection probably did not 
affect infertility or reproduction in people and also high 
levels of H. pylori specific antibodies were not associated 
with a PCOS disorder.
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Table 1.  Demographic Characteristics of Women With and Without Polycystic Ovary Syndrome a, b

Criteria PCOS Non-PCOS P Value

Woman's job

Employed 10 (8) 12 (9) 0.75

Housewife 117 (92) 115 (91)

Women's education

Not educated 65 (51) 67 (53) 0.10

Educated 62 (49) 60 (47)

Spouse's education

Not educated 121 (95) 118 (93) 0.13

Non-Employed 6 (5) 9 (7)

Men's job

Unemployed 3 (2) 8 (6)

Workers 76 (60) 46 (36)

Employee 23 (18) 26 (20)

Other 25 (20) 47 (38)

The mean age of women 36.13 ± 3.45 35.84 ± 3.58 0.20

The mean age of men 34.69 ± 5.76 35.12 ± 4.86 0.11
a Abbreviation: PCOS, polycystic ovary syndrome.
b  Data are presented as No. (%) or mean ± SD.

Table 2.  Evaluation of Antibodies (IgG, IgA and IgG anti-CagA) Against Helicobacter pylori in Both Polycystic Ovary Syndrome and 
Non-Polycystic Ovary Syndrome Groups and Their Spousesa, b

PCOS Group Non-PCOS Group P Value Spouses of PCOS 
Group

Spouses of Non-PCOS 
Group

P Value

IgA, level of Serum 0.42 0.14

Positive 45 (35) 38 (30) 51 (40) 38 (30)

Negative 82 (65) 89 (70) 76 (60) 89 (70)

IgG, level of Serum 0.84 0.25

Positive 79 (62) 76 (60) 83 (66) 84 (66)

Negative 48 (38) 51 (40) 44 (34) 43 (34)

Anti-CagA Seropositivity, Uarb/mL 0.82 0.21

Positive 77 (60.5) 50 (39.5) 48 (38) 79 (62)

Negative 50 (39.5) 77 (60.5) 79 (62) 48 (38)
a Abbreviation: PCOS, polycystic ovary syndrome.
b Data are presented as No. (%).

5. Discussion
Polycystic ovary syndrome has been associated with an 

increased hazard of miscarriage, but particular mecha-
nisms related to this observation remain unknown. This 
infection is more common in individuals with infertility 
(14). Infected women have anti-H. pylori antibodies in cer-
vical mucus and follicular fluid that may decrease sperm 
motility and cross-react immunologically with sperma-
tozoa, conceivably hampering the oocyte/sperm fusion. 
Infection by CagA positive H. pylori enhances the risk of 
preeclampsia, which is a main cause of fetus death (15). 
The relationship between infectious agents such as H. 

pylori infection and reproductive performance in recent 
years was considered (4). Figura evaluated the level of se-
rum antibodies in 167 infertile patients and 837 patients 
in the control group, that results showed the rate of in-
fection is significantly higher in the infertile group and 
thus, H. pylori infection can lead to the possible problems 
associated with infertility in both males and females (16). 
In association with PCOS and H. pylori infection, Yavaso-
glu conducted the first study on 35 men and 50 women 
with non-PCOS and PCOS groups with evaluation of anti-
bodies IgG. In this study, the positive IgG at female cases 
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with PCOS was 40% and in control group was 22%,which 
showed a significant difference (2). In a study of Jafarza-
deh et al. (17), 386 children aged 1 - 15 years and 200 adults 
aged 20 - 60 years were investigated in specific serum im-
munoglobulin G to H. pylori and CagA. They were report-
ed the seroprevalence of IgG antibody against H. pylori in 
adults that was significantly higher than that observed in 
children (67.5% vs 46.6%; P < 0.000003). Moreover, they 
indicated the prevalence of serum anti-CagA antibody 
that was 72.8% in infected children and 67.4% in adults. In 
addition, they were claimed that the mean titer of serum 
anti-CagA antibodies was significantly higher among 
children in comparison to the adult (64.1 Uarb/mL vs 30.7; 
P < 0.03) (17). In the present study, positive IgG antibody 
against H. pylori in women with PCOS was 79 (62%) and in 
women without PCOS was 76 (60-%). The positive titers of 
IgA antibody in women with and without PCOS were 45 
(35%) and those 38 (30%), respectively. The titers of serum 
anti-CagA antibody were 60.5% and 39.5% in infected H. 
pylori women with PCOS and non-PCOS group with mean 
titers of 67.4 ± 68.54 Uarb/mL and 32.9 ± 35.73 Uarb/mL, 
respectively. The sera positive IgA and IgG in PCOS women 
with their spouses were higher than non-PCOS women 
with their spouses, but the result of anti-CagA antibody 
was vice versa in these women and their spouses. No sta-
tistically significant difference was seen between the two 
groups, PCOS women and non-PCOS women with their 
spouses. Moreover, Yavasoglu reported the percentage of 
positive IgG titers in 60% of women with PCOS and 40% 
of women without PCOS (2). Due to the lack of a signifi-
cant statistical association between positive cases IgG an-
tibodies against H. pylori in the two groups in this study, 
there is no statistically significant association between 
Iranian men and women; perhaps there is a higher rate 
of H. pylori infection. Here, we report the concerning evi-
dences of decrease in reproductive potential occurring 
in individuals infected by H. pylori, especially by strains 
expressing CagA. Thus, probably comprehensiveness of 
the disease in developing countries (70 - 90%), due to the 
lack of statistical difference between the PCOS and non-
PCOS women is common. Also, no significant difference 
was observed in levels of H. pylori seropositivity between 
the two groups (with and without PCOS). These results 
showed that anti-H. pylori and anti-CagA antibodies were 
common in the PCOS patients. The results demonstrate 
no significant difference between levels of H. pylori spe-
cific antibodies (IgA, IgG and anti-CagA) and the presence 
of PCOS disorders and the results were almost similar in 
the two groups (PCOS and non-PCOS whether in women 
or in their spouses). The results of this study indicate that 
serological test is a sensitive method for the detection of 
H. pylori specific antibodies of IgA, IgG and anti-CagA. The 
high prevalence of H. pylori antibody positive levels in 

both PCOS and non-PCOS patients can be probably associ-
ated with the high frequency of H. pylori infection.
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