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evoking a potent inflammatory response against organs or systems of its own body. Anti-

B ackground: Autoimmunity is the deviation of the immune system from its natural course and

nuclear antibodies (ANA) are an important marker for the diagnosis of autoimmune. The
incidence of autoimmune diseases is increasing globally due to advancements in civilization, so it
becomes crucial to monitor its trends. The current study aimed to determine the prevalence of ANA

and its specific pattern in individuals with joint pain.

Methods: The duration of this cross-sectional study was 6 months, from December 2018 to May 2019.
ANA profiles of 155 subjects were evaluated using the indirect immunofluorescence (IIF) technique.

Results: Amongst 155 enrolled subjects 101(65.2%) were females and 54(34.8%) were males.
Rheumatoid factor was positive in 61 (39.3%) patients. ANA was found positive in 35 (22.5%)
individuals, 5(14.3%) males, and 30(85.7%) females. Homogenous pattern was positive in 25(71.4%),
5(14.3%) fine speckled, 5(14.3%) centromere, and 1(2.8%) presented nuclear dots. The most frequent

titer observed was 1/320 in 14(40%) individuals.

Conclusion: The homogenous pattern was frequently observed patterns ANA positive subjects.
There was also a significant relationship between age group and their patterns. The homogenous

pattern was most frequent among the 60-69-year age group.
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Introduction

The immune system of our body works in a very precise
way to eliminate pathogens and tumors that try to
overwhelm a functioning body with their detrimental
effects. However, the immune system is neither
impeccable nor infallible, and sometimes it recognizes
self-antigens and evokes a potent response against
these self-antigens by self-reacting lymphocytes under
the influence of some genetic and environmental
factors, which is called autoimmunity. The central
tolerance mechanism keeps in check reactive
lymphocytes, but sometimes reactive lymphocytes
manage to evade circulation[l]. The autoimmune
regulator (AIRE) gene controls the negative selection.
Thus defects in the AIRE gene can lead to the escape of
reactive lymphocytes into circulation [2].

The autoimmune reaction can be organ specific like
pernicious anemia, multiple sclerosis (MS), and
Diabetes type 1, or systemic like systemic lupus
erythematosus (SLE), Sjogren’s syndrome, and
rheumatoid arthritis (RA) [1]. Alot of genetic
polymorphisms in the gene regulators that control an
immunological product are identified that play a role in
the development of autoimmunity. Defects in cytokines
and cytokine receptor genes can also cause
autoimmunity [3]. In light of the evidence, autoimmune
disorders can also be associated with one or more
infections [4]. However, not all infections lead to
autoimmunity as postulated by the hygiene hypothesis
likewise normal flora in the gut also helps to evade
autoimmune disorders [5]. Along with infections, and
microbiota, dietary preferences of a population correlate
with autoimmune diseases [6,7].

Anti-nuclear antibodies (ANA) are a heterogeneous
group of antibodies that are directed against the nuclear
material of a cell. These antibodies are clinically
important, as they are present in most autoimmune
diseases and their patterns assist in the diagnosis of
different autoimmune diseases [8]. Presence of ANA is
also observed in patients with hematological
malignancies, chronic bacterial or viral infection, and in
healthy individuals [9]. ANA are produced by
autoreactive B cells as the consequence of the failure of
self-tolerance [10]. ANA is performed on indirect
immunofluorescence and the interpretation relies on
the titer of antibodies in the patient's serum and the
pattern of fluorescence using a fluorescent microscope.
A study in the United States reported a 13.8% prevalence
of ANA with nuclear patterns (84.6%) was most
frequently observed by Satoh M et al, followed by a
cytoplasmic pattern (21.8%), and nucleolar patterns
were least encountered [11]. In another study 3,127
individuals were enrolled and evaluated for their ANA
profiles, out of a total 3,127, 494 were positive (15.8%).
The most common pattern encountered was coarse

speckled (31.2%), followed by nucleolar (18.0%), fine
speckled (11.5%), and the least pattern observed was
speckled [12]. With this background, the objective of the
present study was to determine the prevalence of ANA
and their specific pattern in individuals with joint pain.

Methods

A descriptive study was conducted at the department of
the University Institute of Medical Technology (UIMLT)
on 155 patients with joint pain from December 2020 to
May 2021. The study was approved by the Ethical review
committee of the department. Written informed
consent was signed by each patient before the collection
of the sample. Male and female patients between 18 to
60 years presenting with joint pain and stiffness of
phalangeal joints were included in the present study.
Pregnant women and patients with confirmed
autoimmune diseases were excluded.

Three (3) milliliter blood sample was collected from
each subject by venipuncture technique. A slide
agglutination test was used for Rheumatoid factor (RF)
antibodies. For ANA evaluation qualitative and semi-
quantitative indirect immune fluorescence test
(Euroimmun mosaic basic profile) was used.

The principle involves the detection of autoantibodies,
these autoantibodies attach to rat kidney and liver cells
present on slides. After incubation, secondary
antibodies (FITC) are added that will join to the primary
antibody if the reaction is positive and the results are
visualized by a fluorescent microscope. Reagents were
prepared and the required volume of diluted sample
(30ul per field 5x5 and 70ul per field 9x7) was placed on
the reaction fields of the regent tray. A biochip was
placed on the sample present on the reaction tray and
the apparatus was incubated for 30 minutes at room
temperature. After incubation, the slide was flushed
with PBS-tween and then it was transferred to a cuvette
containing PBS-tween. The slide was subjected to an
appropriate amount of FICT (25ul per field 5x5 and 65ul
per field 9x7) placed on the reagent tray after removing
the biochip and incubated for 30 minutes at room
temperature. Slides were washed again in new PBS-
tween for 5 minutes. After washing the mounting media
was applied to coverslips and placed on the biochip. The
slides were then examined with a fluorescent
microscope with a 40x objective lens setting.

Data were analyzed by IBM SPSS 25. Mean and £SD are
given for quantitative variables like age, and frequency
and percentage are given for qualitative variables like
genders. The Chi-square test was applied for the
comparison of age groups with ANA positive patterns.

Results

In the current study, a total of 155 individuals were
enrolled. The mean age was 42.6 (* 16.3 SD). Amongst
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the total 155 subjects, 101(65.2%) were females and
54(34.8%) were males. The maximum number of
individuals were from the 60-69 years age group 31(20%)
followed by 20-29 years and 40-49 years age group, both
encompassed 29(18.7%) individuals. In the >70-years
group 6(3.9%) individuals were enrolled, and it was the
least populated group.

Results showed that 35(22.5%) subjects were positive
for ANA. A total of 61 (39.3%) patients were positive for
RF antibodies. Among total positive patients, 5 (14%)
were males and 30(86%) were females (Fig 1).

Figure 1: Gender-wise distribution of ANA-positive individuals.

The group 40-49 and 60-69 years had the maximum
number of ANA-positive patients, both had 8(5.1%)
subjects. The least frequency of ANA positivity recorded
was amongst the <20-year age group which happened to
be 2(13%) (Table 1).

The most frequent pattern observed in the present
study was homogenous, which was observed in
25(71.4%) patients, followed by 5(14.3%) fine speckled.
Coarse speckled was observed in 2(5.7%) patients, and a
similar frequency of 2(5.7%) was observed for the
centromere pattern. Only one patient showed a nuclear
dots pattern, the least frequent pattern recorded (Fig 2).

The most frequent titer observed in ANA-positive
subjects was 1/320 observed in 14(40%) patients,
followed by 1/1280, indicated by 9(25.7%) patients.
Seven (20%) patients had a titer of 1/160, and the least
frequent titer was 1/5120, observed in 5(14.3%) patients.
There were no subjects (0%) with ANA titer of 1/80,
1/640, and 1/2560 among the studied individuals (Fig 3).
There was a significant relationship between age groups
and ANA patterns (P-value 0.022). The age group 60-69
years presented a homogenous pattern in 7 individuals,
and 6 individuals of 40-49 years were also positive. The
fine speckled pattern was observed in younger groups,
<20 years and 20-29 years age group, both had 2 positive
cases. The nuclear pattern was only observed in a single
individual from the 60-69 years age group.

The current study found a significant relationship
between age and titer of ANA-positive patients (P-value
0.011). The age group 40-49 had the highest frequency,
with 6 individuals recorded with 1/1280 titter. The group

30-39 years had 5 individuals presenting 1/320 titer,
followed by 4 individuals from 60-69years.
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Gender-wise distribution of ANA-positive individuals.

Figure 3: Frequency of a specific ANA titer among positive

subjects.
Age group Total Patients n (%) ANA positive patients n (%)

<20 12(7.7) 2(1.3)
20-29 29(18.7) 5(3.2)
30-39 27(17.4) 6(3.8)
40-49 29(18.7) 8(5.1)
50-59 21(13.5) 2(1.2)
60-69 31(20) 8(5.1)

>70 6(3.9) 4(2.6)

Advancements in Life Sciences | www.als-journal.com | October 2022 | Volume 9 | Issue 3

Table 1: Age-wise distribution of total and ANA positive subjects.

Discussion

ANA test plays a vital role in the diagnosis of
autoimmune diseases [13]. ANA was first described in
1948, and since then ANA are extensively used to
diagnose autoimmune connective disorders such as SLE,
Sjogren's syndrome, and PM/DM [14]. The current study
aimed to determine the prevalence of ANA and
frequency of ANA patterns.

Sakthiswary and colleagues from Malaysia collected
samples from 132 patients with primary osteoarthritis
and documented that ANA was more prevalent among
females 91 (68.9%) than males 41 (31.1%) [15]. Another
study determined the prevalence of ANA in patients
with joint pain from Taiwan and reported that among
515 total patients, 355 (65%) were positive for ANA test
and females (80.8%) was more prevalent than male
(19.2%) in ANA positive patients [16]. These results are
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in concordance with the current study indicating that
out of 35 positive ANA individuals 30 (86%) were
females and 5 (14%) were males.

In the present study, it was observed that the 40-49
and 60-69-year age groups encompassed a maximum
number of ANA-positive patients. These results are in
agreement with a study conducted by Mariz et al, in
which the ANA positivity peaked in the 51-66-year age
group reaching up to 20.8% in patients of autoimmune
rheumatoid arthritis [17]. The most frequent pattern
encountered in the present study was homogenous. The
results of the current study are in accord with a study
conducted by Swedish scientists on SLE patients, in
which 54% of patients were presenting homogenous
patents, 22% speckled, and 11% combined homogenous
and speckled patterns, 9% nucleolar, and 1% presented
centromere pattern [18]. A study from Germany reported
the highest prevalence of granular patterns 71% was
observed, followed by 19% homogenous, 2.6% nucleolar,
and 0.7% centromere patterns out of 398 positive
patients.16 Studies from Marin et al and Sharmin et al
reported that the speckled pattern was predominant in
50.8% of individuals [19,20].

A study conducted to determine the prevalence of ANA
in healthy Lebanese people found that the maximum
number of subjects, 20% were positive for 1:100 titer.
The minimum number of individuals, 1.1% had 1/1000
titer [21] as compared to the present study in which
1/320 was the frequent titer encountered in 40% of the
ANA positive individuals.

Al-Mughales conducted a study to find the association
of ANA patterns and their titers with the pathogenicity
of SLE. They reported that speckled and homogenous
patterns are more common in SLE patients [22] which is
in agreement with the current study. A study on ANA
patterns in patients with joint pain stated that most
patients had uncommon nuclear, cytoplasmic, or
mitotic sub-patterns. The least frequency of nuclear
dots pattern was observed in these Indian patients [23].

Hayashi N and his coworkers did a study on ANA
patterns in RA and healthy individuals in Japan. In
healthy individuals, there was a 16.4% anti-dense fine
speckled pattern (DFS) of antibodies was reported. In
RA, 18.1% of DFS antibodies were observed [24] which is
in concordance with the present study.

The correlation of ANA pattern and titer with systemic
autoimmune rheumatic diseases (SARD) was shown by
Wei et al. A titer of >1:320 described a PPV of 84.0% in
SARD in the study. The mixed pattern was more
frequent in SARD patients [25].

This study found that the prevalence of ANA was
22.5% among individuals suffering from joint pain. The
ANA prevalence was mainly observed in the female

group and their ANA patterns. The homogenous pattern
was the most frequent among the 60-69-year age group
and fine speckled was the only observed pattern in the
<20 groups.
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