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A b s t r ac t
Introduction: Antinuclear antibodies (ANA) are the most commonly evaluated non specific autoantibodies in clinical practice. Previous studies
showed ANAs are frequently detected in healthy individuals and expression of ANAs are more common in women and older age groups. To
explain the reason of sex differences differential chromosomal, hormonal and reproductive factors are postulated, but till now the association
is not clearly understood. There is paucity of Indian data of ANA status amongst women. In this study we examined the relationship of ANA
status with socio demographic and reproductive factors in a representative sample of non pregnant adult Indian women.
Aims and Objectives:
• Estimation of ANA status prevalence in non pregnant Indian women by enzyme linked immunosorbent assay (ELISA) technique.
• Effects of socio demographic and reproductive factors with ANA prevalence.
Materials and methods: This study was conducted in the zonal level hospital. Non pregnant adult women who had ever menstruated and
voluntarily completed the socio demographic and reproductive history questionnaire were included in the study. Serum ANA screening test
were performed for the detection of IgG class antibodies to ANA in human serum by ELISA.
Results: We analyzed data on socio demographic and reproductive factors in relation to serum ANA status in adult non pregnant females using
SPSS statistical software. The values thus obtained statistically similar with those obtained in developed countries.
Conclusion: These findings highlight the importance of considering sociodemographic and reproductive history in studies of autoimmunity
in women in Indian set up.
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Introduction
Incidence of autoimmune disorders like systemic lupus
erythematosus (SLE), rheumatoid arthritis (RA), and primary biliary
cirrhosis (PBC) has been increasing worldwide.1 Auto antibodies to
cellular constituents are considered to be a hallmark of screening
and diagnosis of autoimmune disorders (AIDs). These immune
markers are of increasing interest in clinical research based on their
potential as diagnostic, therapeutic and etiologic indicators across
spectrum of diseases.2 Several researches described reactivity to
antinuclear antigens even in healthy individuals, but the factors
resulting autoimmunity are not well understood. 3,4 Antinuclear
antibodies (ANA) are the most commonly evaluated nonspecific
autoantibodies in clinical practice. ANA positivity found to be
appeared well before clinical presentation of autoimmune disorders
and higher titer of ANA being well correlated as higher risk factor for
of the onset of AIDs.5,6 But it is found to be positive in >20 % healthy
individuals due to its association with several non-autoimmune
conditions like cancers, infection, drugs and environmental factors.
ANA also have a higher prevalence in females compared to males.
To explain the reason of gender differences various chromosomal,
hormonal and reproductive factors are postulated, but till now the
association is not clearly understood.7 For ANA screening procedure
in resource constraints countries most widely used method is ANA
Enzyme linked Immunosorbant assay (ELISA). The epidemiologic
characteristics of AID varied worldwide and there is paucity of Indian
data of ANA status amongst women.8,9 In our study we examined
associations of socio demographic and reproductive factors with
ANA prevalence among adult female participants in Ranchi.
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Aims
•
•

and

Objectives

Estimation of ANA prevalence in non-pregnant Indian women
in Ranchi
Associations of socio demographic and reproductive factors
with ANA prevalence among adult female population.

M at e r ia l s

and

Methods

Study Population
All non-pregnant adult women who attended the one day health
camp organized by 492 bedded zonal level hospital form the
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study population. 71 non pregnant adult women who had ever
menstruated and voluntarily completed the socio demographic
and reproductive history questionnaire were included in the study.
Written informed consent was obtained from all participants.
Women who are presently carrying or presented with history of
urine β-HCG test positivity were excluded from study.

Clinical Details
Body mass index was calculated for all the participants based on
measured height and weight. Specified socio demographic and
reproductive factors data were collected by competent physician by
personal interview. Socio demographic data included age, marital
status, age at first live birth, native Indian state, history of use of
oral contraceptive pills and breast feeding practice. Menstrual
histories included age at menarche, age at last period, history of
having regular menstrual cycle or at least one cycle in the past 12
months, and the reasons for menstrual irregularities or not having
even one period in the past 12 months (i.e., recent pregnancy and
breast feeding, menopause and known medical conditions or
managements). Reproductive history included total number of
pregnancies, abortions and live births. Participants were enquired
about known medical history of hypertension, thyroid disease,
joint pain and rheumatoid arthritis. We defined parous women
as those who had at least one pregnancy and nulliparous was
defined only by reporting history of no pregnancy test positivity.
Participants were asked about hysterectomy with or without ovaries
removed and ages at time of the surgery. In our study we defined
postmenopausal status as women of ≥45 years who had history
the persistent cessation of menstrual cycle for at least 12 months
and which is not due to either recent pregnancy and breast feeding
practices or known medical or surgical conditions. Women who had
a surgical menopause were considered premenopausal if they were
younger than age 45. Post-menopausal women who were 45 years
and older considered to have natural menopause. Menopause type
could not be identified in some women due to absence of natural
or known medical/surgical causes.

Laboratory Data
05 ml of random venous blood was collected from each participant.
Collected blood serum was separated and processed within
maximum three hours of collection. Serum ANA screening test
were performed on read well TOUCH microplate Analyzer using
commercially available Calbiotech Inc. (CBI) ANA kit for the detection
of IgG class antibodies to ANA in human serum by enzyme-linked
immunosorbent assay. After processing of the samples following kit
manual Optical Density (O.D.) was measured at 450 nm using ELISA
reader within 15 min. Ab (Antibody) Index of each determination

was calculated by dividing the O.D. value of each sample by cut-off
value which was obtained based on kit Calibrator Factor (CF). For
test interpretation kit manufacturer guidelines were followed.
Antibody Index <0.9 interpreted as No detectable ANA IgG by
ELISA, 0.9–1.1 Index value interpreted as Borderline positive and
index value >1.1 was interpreted as Detectable ANA IgG by ELISA.
The serum samples were also evaluated for Rheumatoid factors
(RF) and C-reactive protein (CRP). RF was evaluated by RHELAX
–RF latex agglutination slide test qualitative method for detection
of rheumatoid factors of the IgM class in the serum sample. The
reagent is standardized to detect ≥10 IU/ mL RF. CRP was evaluated
by RHELAX-CRP latex agglutination slide test for the detection of
C-reactive protein in the serum sample. The reagent is standardized
to detect CRP concentrations greater than 0.6 mg/dL.

Analysis
We have used Statistical Package for the Social Sciences (SPSS)
version 19 to analyze the clinical and laboratory data obtained from
non pregnant female population in Ranchi area. Study descriptive
parameters were analysed. Analysis of variance (ANOVA) was used
to compare the groups. Pearson correlation analysis was done to
find correlation with ANA positivity. P value <0.05 was considered
as statistically significant while analysing data.

R e s u lts
The ANA test was positive in 07 women out of 71 participants with
prevalence of 9.9 %. In our study group most of the women are
from 04 states Jharkhand (40.8%), Bihar (18.3 %), Kerala (12.7) and
West Bengal (11.3%). Mean age group of the studied population
was 41.3 ±12 years with age range of 21-71 years. Average age of
menarche was 13.9 ± 1.4 years and BMI was 23.6 ± 3.6. Table 1
shows the mean age, menarche and BMI of studied population.
54.9 % females of our study population were premenopausal and
52.1 % had regular menstrual cycle. 45.1 % of our study population
was belonging to post-menopausal age group. ANA positive cases
were from Jharkhand (42.9%), West Bengal (28.6) and Bihar (28.6%).
The ANA positive and negative groups are age matched and mean
age group of the ANA positive cases was 45.4 ± 8.3.The mean BMI
between the two groups were statistically significant and average
BMI of ANA positive cases was 26.6 ± 4.9. Average age of menarche
was 14.2 ± 1 years and there is no statistically relevant differences
obtained amongst the groups. 14.3 % of the post-menopausal
women were ANA positive where as in premenopausal group
its 8.3 %. None of the nulliparous women were showing ANA
positivity. Number of childbirth is statistically well correlated with
ANA positivity (p = 0.02). ANA positivity were showing statistically

Table 1: Study descriptive
Age

Menarche

BMI

ANA negative
ANA positive
Total
ANA negative
ANA positive
Total
ANA negative
ANA positive
Total

n
64
7
71
64
7
71
64
7
71

Mean
40.8
45.4
41.3
13.8
14.4
13.9
23.3
26.6
23.6

Std. deviation
12.7
8.3
12.3
1.5
.98
1.4
3.4
4.9
3.6

Minimum
21
35
21
11
13
11
14.52
21.56
14.52

Maximum
71
60
71
20
16
20
34.85
36.63
36.63

Significance
0.354

0.277

0.022
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Table 2: Results of RA factor, CRP and ANA tests
RA Factor

ANA

Negative
Positive

Negative
count
36
2

Negative
CRP
Positive (1:8) Positive (1:16)
count
count
1
1
0
0

significant correlation with increasing body mass index (p = 0.02)
and age of the first child birth of the participants (p = 0.01). None of
the ANA positive cases had history of joint pain or thyroid disorders.
Only one of them had history of hypertension. All the positive cases
followed the breast feeding practices after child birth. None of
them had history of oral contraceptive use. Out of 07 ANA positive
cases 05 cases were exhibiting RF latex agglutination positivity and
none of the cases were CRP positive. Table 2 shows summary of
test results of RA factor, CRP and ANA tests amongst studied
population.

Discussion
ANA are the most commonly used markers for autoimmunity and it
is the easiest tool to be implemented as autoimmunity assessment
at the population level. Antinuclear antibodies (ANA) are frequently
detected in patients with systemic lupus erythematosus (SLE) and,
less frequently, in other AIDs like Rheumatoid arthritis, Collagen
vascular diseases, chronic liver diseases and systemic sclerosis
(scleroderma). ANA bind to various nuclear antigens including
DsDNA, SSDNA, RNP, Sm, SSA and SSB. ANA positivity frequency
upsurges with age in apparently healthy people, especially in
women older than age of 45 years. ANA ELISA is widely used as a
preliminary screening tool for autoimmune diseases in developing
countries like India. 10
This is the first research report for detection of the prevalence
of ANA in the non-pregnant female population in Ranchi area.
ANA positivity prevalence in the US population aged 12 years and
older is reported to be 13.8%.2 Study amongst Japanese revealed a
prevalence rate of 9.5% at a cut of level of 1:100 dilutions,11 whereas
for Indian population it is reported 12.3%.8 Data revealed from
previous studies showed ANA positivity frequency in adults differs
by geographic variation, sex and age factors. Our result showed the
positivity rate amongst adult females is 9.9 % and there is increased
prevalence in eastern India than the southern Indian population.
Some previous research studies suggest that aging is linked with
autoimmunity and the prevalence of ANA is higher in the elderly
population.12 Our study showed though the age factor was not
significantly effects ANA positivity but With increased age and after
the menopause the positivity rate increased amongst the studied
population which indicates that female hormones like estrogen may
perform an important factor in development of autoimmunity.13
The higher prevalence of ANA with increased BMI, in the present
study may be explained by adipose tissue capability to produce
pro-inflammatory cytokines14 and estrogen.15 However there are
studies demonstrating inverse association of ANA frequency with
obesity in western population.16 Additional research is needed
to understand the cause of higher prevalence of autoantibodies
amongst high BMI adult Indian females.
Our results suggest childbirth may be an important factor for
the development of ANA in Indian women. There is an association
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Positive (1:8)
count
1
0

Negative
count
22
5

Positive
CRP
Positive (1:8)
count
2
0

Positive (1:8)
count
1
0

of parity with ANA positivity demonstrated in this study in
accordance to previous western population based studies. It is
consistent with the concept that pregnancy increase the risk of
autoimmunity.17,18 Pregnancy and childbirth make intense change
in female hormonal level resulting in immune modulation and
results in subsequent development of AIDs.19 Prolactin which is
elevated during breast feeding also found to be associated with
increased incidence of autoimmune diseases.20 But we observed
no link of breast feeding with ANA positivity. Estrogen hormone
receptors are expressed in most immune modulatory cells , but
their ultimate effects is influenced by receptor type and may be
a complex phenomenon. Therefore it is imperative that estrogen
can influence antibody-mediated immunity. Our outcomes do
not support the idea that exogenous hormone use increases the
prevalence of ANA in women with a complex relation suggesting
differences by menopause status.
Previous studies have concentrated pre -pregnanc y
autoimmunity effects on infertility and other adverse outcomes,21
our study demonstrated increasing age of the first child birth of
the participants increase the possibilities of autoimmunity. Late
age of menarche is associated with less lifetime menstrual cycles
and lower oestrogen levels, 22 so the perceived trend of nonsignificant association of late menarche age with ANA positivity
was unexpected.
In our study none of the screened women who are positive
for ANA were having symptoms of joint pain or thyroid disorders
or pregnancy loss. They are also negative for inflammatory
markers but 05 out them are positive for another autoimmunity
marker (RA factor).Previous studies demonstrated patients who
develop systemic autoimmune diseases, ANA can be detected
years prior to clinical presentation, with predicting importance
of the onset of clinical disease.23,24 But similar relationship not yet
established between factors contributing to the progression from
ANA-positivity to an autoimmune disease in healthy individual.
Therefore the observation in the study required to be evaluated
on larger cohorts.25
It is a small study on a small study population without
comprehensive consideration of other factors such as occupation,
genetic profile, and biochemical dynamics .The ideal gold standard
of ANA assay done by immunofluorescence study on HEp-2 cells to
detect IgG antibodies.26 Therefore our study is limited by shortfall
of ELISA method and small of sample size.

C o n c lu s i o n
Our study results highlight the need of large scale pan Indian studies
to evaluate the role of sociodemographic and reproductive history
in studies of development of autoimmunity in women in Indian
set up. These aspects should be highlighted in mind by physicians
while assessing ANA results and will serve as a useful baseline for
future studies of autoimmunity.
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