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Abstract

There is a steady and continuing trend towards later childbearing in 
developed countries, to some extent in developing countries and at the same 
time several infertile couples seek for Assisted Reproduction Techniques 
(ART) to conceive. ART has been used in the United States since 1981 to help 
women become pregnant however; the decision to undergo this expensive and 
time-consuming treatment can be difficult. ART can also alleviate the burden 
of infertility on individuals and families. With a chance of helping women get 
pregnant through IVF; there also are numerous hurdles that come along the way 
for a successful IVF, such as female age, embryo quality, ovarian response, poor 
implantation, poor diet and lifestyle. Usually ignored but, a new addition to this 
list could be the detection of serum Anti-Ovarian Antibodies (AOA) which have 
been demonstrated to further reduce IVF success rates. This review highlights 
recent research findings supporting AOA testing in women enrolled for ART prior 
to initiating them into the IVF program. In doing so it could help these women at 
the time of counseling, to give them a better perspective of a chance on how to 
improve their reproductive outcome. This simple counseling which involving a 
blood work done for testing serum AOA would not only ensure effectiveness of 
IVF, but also save on the time invested by the treating clinician and the monetary 
investment done by the patients and thus aim towards restoring fertility. 
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success rates. Higher risk for miscarriage, especially after age 40.

2. Type of fertility problem. Recurrent miscarriage, infertility 
in both the male and female, uterine abnormalities, blocked or absent 
tubes, ovarian dysfunction, or low sperm quality and motility can 
result in lower IVF success rates.

3. Lifestyle habits. Women with a history of Sexually 
Transmitted Diseases (STDs) and Pelvic Inflammatory Disease (PID) 
may have lower IVF success rates.

4. The fertility center data. At the time of an interview with 
the treating clinician, it is a good practice to ask for the success rates 
and stories from the IVF lab where the patient plans to register. This 
rate varies from clinic to clinic.

Autoimmunity of the reproductive system
Ovarian autoimmunity: Apart from the factors discussed above, 

there is one factor that has not been given substantial consideration 
while enrolling a candidate for IVF- ‘Ovarian Autoimmunity’. Like all 
other organs the reproductive tissue also undergoes an autoimmune 
attack. Although many researchers have enormously contributed 
towards this field, till date there have been several agreements and 
differences in opinions. Among the sexes, females are generally more 
prone to have autoimmune diseases than males. In most endocrine 
autoimmune diseases, an abnormal level of the regulatory hormone is 
a primary diagnostic indicator of potential pathology. The diagnosis 
is confirmed by measurement of specific autoantibodies. Regardless 
of the mechanisms involved in autoimmune pathology, detection 

Introduction
Infertile couples, by the time they begin In Vitro Fertilization 

(IVF) treatment, are often desperate for children having been 
through years of intrusive investigations.  Since the birth of Louise 
Brown, innovations in Assisted Reproductive Techniques (ART) 
have overcome numerous seemingly undefeatable barriers to allow 
couples the chance to have babies. Significant developments in the 
first decade led to greater efficiency and expanded accessibility of IVF 
to the general public. Efforts continue to focus on potential ways to 
increase the success of ART using Preimplantation Genetic Diagnosis 
(PGD) for aneuploidy screening [1]. Of all, improving the efficiency 
of cryopreservation of oocytes and of ovarian tissue transplantation 
promises to provide options to modern day women. Despite these 
major technological advances achieved by ART in the last three 
decades, intense efforts to follow the long term impact of these 
technologies have to be undertaken knowing the fact that the fruit 
of this technology- child conceived with IVF is currently around 33 
years of age. Furthermore, many technologies such as ICSI, in vitro 
maturation, oocyte cryopreservation and vitrification, and PGD have 
limited research findings on developmental outcomes. Heightened 
awareness of potential health risks secondary to ovulation inducing 
medications, in vitro culture conditions, and oocyte/embryo 
manipulations is paramount to the continuous surveillance of rare 
complications of ART that may only manifest over time. Some of the 
known key factors with IVF success rates [2]:

1. Age and IVF. The younger the woman, the higher the IVF 
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of specific autoantibodies remains the most practical clinical and 
research marker of autoimmune disease [3]. The relation between 
regulatory hormones and ovarian autoimmunity is more complex 
than that of noncyclic endocrine organs. Ovarian function is cyclic 
and regulated by cyclic changes in gonadotropin levels. During 
normal function, hormone levels vary, and during the process of 
ovarian aging associated with menopause, changes are erratic [4]. 
For example a single measurement of FSH may not be a reliable 
indicator of ovarian function. Autoimmune and non autoimmune 
ovarian failures are not readily differentiated by endocrine profiles. 
The presence of autoantibodies in individuals without end-organ 
dysfunction is associated with a higher risk for development of 
autoimmune disease. Ovarian antibodies have been shown to be 
present in infertile women although showing normal levels of FSH 
and inhibin-B, suggesting that ovarian antibodies are independent 
predictors of potential autoimmune ovarian failure [5].

Pathological role of ovarian antibodies: Presence of these 
antibodies to various cellular components of the ovary can (a) reduce 
fertilization rates (b) decrease pregnancy rates (c) generate a poor 
response to gonadotropin stimulation (d) affect egg and embryo 
development (e) could be responsible for implantation failures [6].

Selection of subjects
There are additional confounding factors in studies involving 

infertility and ovarian autoimmunity. A potential source of variability 
is related to differences in treatment history. Cross-sectional study 
designs are common in infertility. In Vitro Fertilization and Embryo 
Transfer (IVF-ET) has become a promising treatment for infertility 
with various underlying causes. 

Presence of serum Anti Ovarian Antibodies (AOA) in general 
circulation of women registered for the IVF-ET program [7-11] has 
been shown using Enzyme Linked Immunosorbent Assay (ELISA) and 
Indirect Immunofluorescence (IIF). These AOA do not necessarily 
appear after follicular aspiration as pre-existing AOA levels have 
been reported in some studies. In some of these patients an increase 
in AOA is seen with an increase number of IVF attempts [8]. As the 
likelihood of pregnancy changes with succeeding cycles, variable 
treatment history may confound the study result. A question has been 
raised about possible effects of IVF treatment on the prevalence of 
ovarian antibodies [8,12,13] and zona pellucida antibodies [14]. It is 
also possible that individuals with ovarian antibodies have repeated 
treatment failure and thus undergo multiple treatment cycles [15]. 

Few studies have assessed women before infertility treatment. The 
question of treatment effects is not resolved but is a consideration 
in study design. A major difference among studies is the extreme 
variation in inclusion and exclusion criteria for infertility study and 
control groups. Study groups may be defined by diagnostic category, 
follicular phase FSH, or functional outcomes, such as fertilization, 
gonadotropin responsiveness, or pregnancy. In addition, comparison/ 
control groups may include tubal factor, male factor, or normally 
cycling women. In couples initially classified as “male factor” 
infertility, the woman may be a poor responder to gonadotropin 
stimulation and have ovarian antibodies. 

Clearly, it is difficult to compare studies with such diverse study 
groups. Furthermore, use of an infertility subgroup as a control 

group in which the possibility of ovarian autoimmunity has not 
been eliminated may confound identification of autoimmunity in 
the study group. It has been reported that ovarian autoimmunity is 
primarily associated with unexplained infertility, but this does not 
rule out ovarian autoimmunity associated with other diagnostic 
classifications, as women may have more than one etiologic condition 
contributing to infertility [13].

Autoimmunity and IVF
The hypothesis of an underlying autoimmune mechanism has 

been reported in some cases of repeated, unexplained IVF failure 
where the presence of AOA has been described [16], particularly in 
Premature Ovarian Failures (POF) / Primary Ovarian Insufficiency 
(POI) [17] and after follicular puncture for IVF [18,5]. An earlier 
study demonstrated a negative correlation between AOA levels in 
serum samples from IVF patients, the number of oocytes collected, 
the number of embryos obtained and the pregnancy rate [18]. 
Subsequently, these results have been confirmed in several other 
studies [12]. It has been demonstrated in some cases that AOA appear 

Figure 1: Immunohistochemical localization of serum AOA against 5-mm rat 
ovarian sections. 
Representative figure using AOA-negative serum and sera from control 
women showing no immunoreactivity was seen to any cell type (A). Sera from 
patients with POF and IVF-ET patients reacted with different cellular targets 
as depicted by the red arrows. Immunoreactivity was seen to ooplasm of the 
oocytes (B,C,E–G), cumulus cells (C,D), granulosa cells (D,I), zona pellucida 
(J), corpora luteal cells (K), interstitial region of the corpora lutea (G,L), and 
the cal cells (E,M). Few of the patient’s sera showed immunoreactivity to 
all stages of folliculogenesis from primordial follicles (H) to the antral and 
matured follicles (B and C, respectively). Serum from one patient with POF 
reacted to the nuclear and cytoplasmic compartments of the oocyte (E). The 
oocyte seems to be the immunodominant cellular target in comparison with 
the other cell types of the ovary. Bar = 20 mm.
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after follicular aspiration while in other cases, pre-existing AOA levels 
have been shown to increase with the number of IVF attempts [8]. 

Specific ovarian antigens still remain to be clearly delineated in 
human ovarian autoimmunity. It is possible that several different 
target antigens are involved in ovarian autoimmunity [6,10,11,19-21]. 
The auto antigens identified till date demonstrates the pathological 
role of AOA, and have been proposed to be involved in human ovarian 
autoimmunity. These target proteins differ in terms of their molecular 
identities and cellular localizations respectively. As there is evidence 
for both oocyte and cellular antigens in ovarian autoimmunity, it is 
likely that the best predictive value will be obtained with detection of 
antibodies to multiple antigens. In Figure 1 it has been demonstrated 
that sera having AOA immunoreactive to various compartments of 
the ovary. Although the oocyte seems the primary target, the other 
somatic cells of the ovary are also attacked. The specificity of assays 
detecting AOA has been questioned [22] and a simple sensitive test 
was reported to overcome this problem [9]. 

The multiplicity of the above mentioned potential autoimmune 
targets illustrates the variety of pathological mechanisms in ovarian 
disease, but their clinical significance and diagnostic relevance still 
needs to be investigated thoroughly through animal models etc. By way 
of systematic investigation of these ovarian targets we may lead to: (i) 
the characterization of new molecules that could be playing a crucial 
role in reproduction; (ii) a thorough know-how into the pathological 
mechanisms causing ovarian damage and thereby infertility; (iii) 
the development of quick and sensitive immunoassays in order to 
screen large numbers of serum samples from women attending the 
infertility clinics with an underlying autoimmune etiology of the 
ovary. Evaluation of AOA can be effective as a prognostic factor in 
the treatment of infertile patients and for the IVF-ET program.

Role of corticosteroids and tackling AOA positive results
A handful of specialties in Medicine have enjoyed the popular 

growth and sustained improvements witnessed by physicians and 
their patients with infertility. However, there is increasing evidence 
that ART-conceived children may be at greater risk of perinatal 
complications than naturally conceived children and that knowledge 
on long-term health effects of ART is incomplete. Hence, all 
clinicians and researchers involved in the care of these patients must 
maintain a heightened awareness of these potential issues. As ART 
approaches its fourth decade, new and existing technologies must be 
used responsibly to help infertile couples achieve their goals without 
compromising on general health. 

Immunosuppressive doses of corticosteroids administered for a 
short period of time to patients undergoing IVF-ET have been shown to 
significantly improve the implantation and pregnancy rates [23,24]. A 
pilot study highlighted that an indication for corticosteroid treatment 
was based only on the identification and follow up of organ-specific 
antibodies directed against ovarian targets in patients with previous 
IVF failure. In these selected patients they showed that corticosteroids 
not only reduced the antiovarian autoimmune response trigged by 
follicular aspiration but also increased the live birth rate after IVF 
[24]. Several mechanisms are proposed to explain the beneficial effect 
of corticosteroids. The immunosuppressive action of these drugs 
could inhibit potential adverse effects of AOA on oocyte quality or 
gamete interaction [25]. Furthermore, corticosteroids could also help 
with implantation and embryonic development and have therefore 
been proposed for the treatment of recurrent pregnancy loss [26]. 
Corticosteroids are shown to stimulate estradiol and progesterone 
productions, which are immunoregulating biomolecules, during 
pregnancy, as it’s well known that progesterone is needed to maintain 
pregnancy [27]. There are numerous anecdotal reports of successful 
treatment of POF/POI and infertility with low-dose corticosteroid 
immunosuppression [28]. Women with POF/POI were treated with 
immunosuppression without screening for ovarian autoimmunity 
and 2 pregnancies occurred in 11 women. In another trial in the same 

Parameters AOA positive reverted to negative Originally AOA negative p-value

Group 1 Group 2

Number of subjects 48 121 NA

Mean age (years) 33.4+4.3 32+3.1 0.02

Number of IVF cycles 58 121 NA

Number of cycles dropped 8 6 NA

Suboptimal response (%) 65.5 16.5 0

Normal response (%) 34.5 83.5 0

Average number of oocytes collected (%) 3.2+1.6 6.1+2.2 0

Fertilization rate (%) 73.2 71.8 1

Cleavage rate (%) 99.2 98 1

Clinical pregnancy rate (%) 34.5 39.6 0.67

Abortion rate (%) 35 10.4 0

Take home baby rate (%) 21 35.5 0.08

Table 1: This table illustrates the importance of AOA testing before enrolling and taking up women for ART. The table also shows comparison between the two groups 
in the study with regards to their clinical reproductive outcome of the IVF-ET. Group 1 tested seropositive for AOA and were placed on corticosteroid therapy and 
once their sera tested seronegative for AOA they were taken up for the IVF-ET and results were compared to the group 2 women who were primarily seronegative for 
AOA. From the table, once can appreciate the comparable results between the two groups with regards to their fertilization, cleavage and clinical pregnancy rates. The 
Statistical analysis was performed using Student’s t-tests on paired series and chi-square Fischer’s exact tests (NA- not applicable).
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study, without screening for ovarian autoimmunity, danazol was not 
effective for reversal of POF/POI [29]. However, success with low-
dose corticosteroid treatment of POF/POI with autoimmunity has 
been confirmed by ovarian biopsy [30]. Likewise, infertile women 
with AOA treated with immunosuppression before IVF stimulation 
had improved embryo quality and pregnancy rates [31]. Controlled 
clinical trials to determine dose and side effects have yet not been 
conducted. Another study was undertaken to analyze the influence of 
AOA on ovarian responsiveness in IVF-ET cycles. The investigators 
suggested screening for AOA before initiating the IVF-ET treatment, 
as it was found to suppress the ovarian function and response during 
stimulation [32].

To establish the importance of AOA testing in IVF, a clinical 
reproductive outcome comparative study between two groups of 
women undergoing IVF-ET was conducted [33,34]. Group 1 consisted 
of women tested positive for AOA, and were put on corticosteroid 
therapy, reverted to AOA negative and then taken up for IVF-ET. 
Group 2 were seronegative for AOA. AOA positive serum samples 
were sent periodically to re-investigate presence of AOA after 
corticosteroid therapy and women turned AOA negative were taken 
up for IVF-ET. Of the 138 women in group 1 who were treated with 
corticosteroids; 70 turned seronegative for AOA, 22 of these 70 were 
poor responders and needed independent donor oocyte-recipient 
cycles and were excluded from the study. Results demonstrated 
that fertilization and clinical pregnancy rates between both groups 
were comparable. Nevertheless, it was also observed that there was 
poor response to stimulation protocol, smaller number of oocytes 
retrieved and more spontaneous abortions in group 1 women. Hence 
not all outcomes following the treatment were comparable between 
the two groups. Table 1 demonstrates a comparable clinical outcome 
between women seropositive for AOA and reverted to AOA negative 
after corticosteroid treatment versus women seronegative for AOA.

Conclusion
Evaluation of AOA can be effective as a prognostic factor in 

the treatment of infertile patients and for the IVF-ET program. The 
following schematic strategy could be employed at an IVF-ET clinical 
lab to determine the clinical significance of the AOA testing, improve 
the reproductive outcome there by contributing to an increase in IVF 
success rates in their clinic: (Flow chart).

Take home message
The studies reviewed here clearly indicate the usefulness of the 

AOA test for follow-up post corticosteroid treatment. It can give 
the treating clinician an indication as to which patient is likely to 
benefit post corticosteroid treatment in an IVF treatment cycle. 
Based on the research findings as reviewed above, it can be proposed 
that the AOA test could be a part of the battery of tests included 
for infertility diagnosis and management. The AOA test can allow 
clinicians to make an early assessment of a possible ‘poor responder’ 
before initiating a stimulus protocol particularly when women have 
responded poorly in past IVF cycles. It also gives a strong clue to the 
clinician to modulate the corticosteroid treatment and to decide when 
this treatment should be discontinued. Parallely, this will not only 
save on time utilized in the success of the ART program employed by 
the clinical team but it would also assist in reducing the cost factor to 
be incurred by the patient.
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