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ABSTRACT

Introduction: Rheumatoid Arthritis (RA) is a systemic autoimmune
disease. It is associated with several auto antibodies which can
serve as diagnostic and prognostic markers.

Aim: In this study, Anti perinuclear Factor (APF) was evaluated
as a biomarker in comparison with Rheumatoid Factor (RF) in
Rheumatoid Arthritis.

Materials and Methods: Fifty two sera of patients with RA (mean
age 48+15.8), 23 sera of Patient control group (mean age 32.5 +
16.9) and 30 sera of Healthy control group (mean age 32.1+ 16.9)
were analysed. The method is based on the binding of APF to
perinuclear keratohyalin granules of buccal mucosal cell and its
detection using a fluorescently labeled anti human total antiserum.
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Results: APF were found in 71.2 % (37/52) of patients with RA.
The sensitivity and specificity for APF from 1/5 serum dilution
was 71.2% and 94.3% respectively. RF test had higher sensitivity
(88.5%) compare to the APF test (71.2%), but its specificity was
(86.8%) less than APF (94.3%).

There was no significant relationship between the onset of APF and
severity of disease but there was significant relationship between
the APF titer and severity of disease (p<0.05).

Conclusion: It is concluded that APF test is a valuable serological

tool for the diagnosis of the disease and a useful serological marker
to differentiate from the other inflammatory rheumatoid diseases.
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INTRODUCTION

Rheumatoid Arthritis (RA) is a type of autoimmune rheumatoid
and systemic disease which affect about 1% of world’s population
[1]. Auto antibodies are discovered in this disease, with unknown
role of pathogenecity but are valuable in diagnosis, prognosis and
evaluation of the severity of the disease.

The most common type of such antibodies is Rheumatoid Factor
(RF) inspite of high sensitivity of RF, it is not specific for diagnosis.
Hence, the efficiency of other serological marker for rheumatoid
arthritis would be beneficial. One of these serological markers
is Anti perinuclear Factor (APF). This antibody is adjacent to the
granules present in the mucosal cells of human (Keratohyalin
granules).

Presence of this antibody (ab) has been described by Nienhuis and
Mandema in 1964, which showed its specificity for RA. Saraux
and et al.,, compared the diagnostic values of anti perinuclear
factor (APF), antikeratin antibody (AKA) and anti-cyclic citrullinated
peptides (anti-CCP) to discriminate between patients with and
without rheumatoid arthritis (RA) [2]. Jong-Moon Choi and et
al., believed that antiperinuclear factor (APF) test, an originator
of ACPA, is highly specific for rheumatoid arthritis and can be
detected in RF or anti-cyclic citrullinated peptide (anti-CCP)
negative rheumatoid arthritis [3].

Duck-An Kim et al., detected performing APF test along with anti-
CCP test gives great help in the diagnosis of RA [4].

Generally, IgG class of AB is important [5,6]. Due to sensitivity of
(36 - 87%) [7-12] and high specificity of (73-100%) [10,11] is a
valuable serological tool for the diagnosis of the disease [7,10] and a
useful serological marker to differentiate this disease from the other
inflammatory rheumatoid diseases [9].

Antibody is also found in the seronegative RA patients. This AB is
independent to the age, sex [11] and the duration of disease [6]
and is appeared soon and even may appear before the onset of
clinically rheumatoid arthritis [13-15] and in relation to the severity
of disease. Sensitivity of APF is the same degree of RF and its
specificity is more than RF specificity in the diagnosis of RA [9,10]
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Presence of APF can be detected only by the immunofluorescence
technique.

This Ab binds to cytoplasmic granules in human buccal mucosal
cells and on the basis of their histologic similarity with keratohyaline
bodies in the stratum granulosum of human epidermis, known
as keratohyalin granules [12]. It is an insoluble protein sensitive
to freezing and its antingenicity reduces the different methods of
fixation.

Since APF remains in the rheumatoid nodules and synovial fluid [10]
and is related to the presence of RF [6,11]. APF is helpful in the
diagnosis of early RA and can be considered as basic criteria for
classification of RA [16-19].

So, in this study we evaluated APF as a diagnostic marker in com-
parison with RF for rheumatoid arthritis.

MATERIALS AND METHODS

Sampling were done by non-probability and easy method. The
study was performed according to the American College of
Rheumatology (ACR) on 52 definite Rheumatoid Arthritis patients
with mean age 48+15.8 years. A questionnaire comprising the
questions relevant to the diagnosis of the disease was prepared
by the rheumatologist. The questionnaire was based on sex, age,
severity of disease, functional capacity and extra articular features,
including (cutaneous vascolitis, ophtalmic, pulmonary -cardiac,
renal digestive -spleenomegaly and adenomegaly).

The disease severity was categorized into three degree: of mild,
moderate and severe. Also, the functional capacity of RA was
classified into four groups: 1) normal; 2) moderate; 3) severe
disorder; 4) lack of movement power [20].

The patient control group (patients with rheumatoid diseases and
non rheumatoid arthritis) were 23 with mean age of 32.5+16.9 years
and the healthy control groups were 30 with mean age of 32.1+16.9
years who were investigated for APF titer and RA-latex. Peripheral
blood were collected, serum separated and preserved at -20°C for
testing. The samples were collected during 4 months and the study
was carried out from Apr 2012 to Jun 2013.
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Method of APF - IFA test

A Preparation of antigenic substrate

Samples of buccal mucosal epithelial cells were taken using a sterile
foam plastic sponge after mouth washing of the donor. They were
washed twice with phosphate buffer saline (PBS, pH 7.4), once with
PT buffer (0.5 % Triton -X100 in PBS) and once again with PBS.
Slides of cell suspension were prepared for PAS staining for the
presence of positive granules cells. (At least 20% of the cells should
be positive) after placing of cells suspension on the fluorescence
slide and air-dried were stored for 2 weeks at -70°c.

B The Stage of APF -IFA test procedure

The slides with buccal mucosal cells were incubated with
101 serum in 100% humid atmospheres for 90 minutes. The
preparations were washed in PBS (3 x10 min) and incubated
with 10X antihuman conjugated to FITC in dark for 30 min. After
washing with PBS (3 x10 min) the preparations were mounted
in a glycerol/PBS (1/1) solution. The slides were studied under
fluorescence microscope.

STATISTICAL ANALYSIS

Statistical analyses were performed using SPSS version 19. For
description of the sample characteristic. The descriptive statistic
such as frequency distribution, mean and standard deviation were
used. The Statistical analysis of Tau B Kendall was used to determine
the relation between the APF titer and severity of disease, functional
capacity and extra articular features. The pearson correlation
coefficient was used for determining the relation between the APF
titer with the age, onset of disease and disease duration. The Chi-
square test was used to determine between onset of APF with sex
and RF in RA. The confidence index of 95% at the significant level
of < 0.05 was used.

RESULTS

Human buccal epithelial cells with and without perinuclear keratohyalin
granule cells were seen in PAS Staining in [Table/Fig-1a,b].

[Table/Fig-1a,b]: a) Epithelial cell with granule cells. b) Epithelial cell without
granule cells.

IIF (Indirect Immunofluorescence) was tested on human buccal
epithelial cells for their APF activity. They revealed staining of the
perinuclear granule cells in human buccal epithelial cells and were
seen by fluorescent microscope in [Table/Fig-2a,b].

[Table/Fig-2a,b]: a) Epithelial cell with granule cells and positive APF activity
b) Epithelial cell with granule cells and negative APF activity

Frequency distribution of individuals was divided on the basis of sex
in three groups of RA patients, patient control and healthy control.
On the basis of results, there was no significant relationship between
the groups and sex (p=0.126) [Table/Fig-3].
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The mean age for the groups of RA, patient control and healthy
control was 48.0+15.8, 32.5+16.9 and 32.1+16.9 respectively.
There was statistically significant difference among three groups (p
< 0.05). Also, the groups were divided into three subgroups, under
30, between 30-60 and more than 60-year-old. In RA group, most
of the patients were between 30-60 years (61.5%). On the basis
of A?test, the groups were not matched for age (p< 0.05) [Table/
Fig-3].
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[Table/Fig-3]: Frequency distribution of individuals on the basis of Age, sex and

APF test in three groups

On the basis of A?test, there was significant relationship between the
groups and the presence of APF and RA (p<0.0001) [Table/Fig-3].

Comparing the sensitivity and specificity of APF test for different
titers in RA, in 1/5 titer, the sensitivity and specificity of this test was
71.2% and 94.3% respectively. In the next titers, though specificity
of the test increases, but the sensitivity decreases. Hence, we
recommend the 1/5 titer as a cut off or least significant titer in the
diagnosis or confirmation of RA disease [Table/Fig-4].

Control Rheumatoid
groups Arthritis
specificity sensitivity positive positive
titer (%) (%) cases cases
1/5 94.3 71.2 3 37
1/10 94.3 57.7 3 30
1/20 98.1 34.6 1 18
1/40 98.1 25 1 13
1/80 98.1 154 1 8
1/160 100 9.6 _ 5
1/320 100 3.9 _ 2
1/640 100 3.9 _ 2
1/1280 100 1.9 1

[Table/Fig-4]: Comparison of the sensitivity and specificity of APF test for different

titers in RA

In relation onset of APF and severity of disease there was no
significant relationship (p= 0.311) Also, in relation onset of APF and
functional capacity, no significant association was served [Table/
Fig-5]. Regarding to the relevance on the onset of APF and APF
titer with extra articular features in the RA patients, there was no
significant relationship [Table/Fig-5].
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[Table/Fig-5]: Disease Features of RA with onset of APF

There was significant relationship between the APF titer and severity
of disease (p<0.05) [Table/Fig-6].

Regarding the relevance on the onset of APF with sex in the RA
patients, there was no significant relationship (p=0.451) [Table/
Fig-7].

On the basis of A?test there was significant relationship between the
RF and RA (p<0.0001) [Table/Fig-8].
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Disease features RA cases (%) APF titer p-value
severity of disease
mild 8(15.4) 0-1/10 0.05 (§)
moderate 29 (55.8) 0--1/640 0.05(§)
severe 15 (28.8) 0--1/1280 0.05(§)
functional capacity
I 12 (23.1) 0--1/80 0.131 (NS)
11 31 (59.6) 0--1/640 0.131 (NS)
11 6(11.5) 0--1/20 0.131 (NS)
Ig 3(5.8) 0--1/1280
extra articular features
positive 23 (44.2) 0--1/160 0.290 (NS)
negative 29 (55.8) 0--1/1280 0.290 (NS)
Negative Positive
APF Number of Number of
Sex cases (%) cases (%) Total p-value
Female 10(66.7) 30(81) 40 0.451
Male 5(33.3) 7(19) 12
Total 15 37 52

[Table/Fig-7]: Relationship between onset of APF and sex in RA patients

Group———> Patient Healthy

RF N RA cases (%) | control (%) control (%) Total (%)
Negative 6(11.5) 18(78.3) 27 (90) 51 (48.6)
+1 4(7.7) 3(13.04) 2(6.7) 9(8.6)
+2 13(25) 1(4.34) 1(3.3) 15 (14.3)
+3 22(42.3) 1(4.34) 0(0) 23(21.9)
+4 7(13.5) 0(0) 0(0) 7(6.7)
Total 52 (49.5) 23 (21.9) 30 (28.6) 105 (100)

[Table/Fig-8]: Relationship between onset of RF and RA

On evaluation of indexes relevant to the credit of tests such as APF-
IFA and RF-latex in the diagnosis of RA, RF test had higher sensitivity
(88.5%) compare to the APF test (71.2%), but its specificity was
(86.8%) less than APF (94.3%) [Table/Fig-9].

Test Sensitivity (%) Specificity (%)
APF 71.2% 94.3%
RF 88.5% 86.8%

[Table/Fig-9]: Comparison of the sensitivity and specificity of APF test and RF test

DISCUSSION

In this research, we compared APF ab as diagnostic marker in
comparison with RA-latex in RA.

In our study, the ratio of female to male was 40/12=3.3 in adaption
with others [21].

In the RA patients, most of them were in the age group of 30-60
years [Table/Fig-3] and the other studies indicate the same [21].

On the basis of the sensitivity and specificity of APF test, we
considered the titer 1/5 as a cut off or least significant titer in RA
patients [Table/Fig-4]. This dilution was the most proper proposed
titer for APF test. Also, in the performed studies APF were observed
in RA patients with sensitivity 36-87% [7-12] and specificity 73-
100% [9-11]. Furthermore, APF was a valuable serological tool
for the diagnosis of RA disease and a useful serological marker to
differentiate of disease from the other rheumatic disease (p=0.05)
[Table/Fig-4] [9,10].

In this study, no significant relationship was found between the onset
of APF and severity of disease in RA patients. It means that APF
appeared in the patients with both the mild and moderate forms of
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disease [Table/Fig-5] but there was a significant relationship between
APF titer and severity of disease. In addition, in the mild form of the
disease the APF titre was not high, but the moderate and severe
form of disease showed a high titre of APF (p=0.05) [Table/Fig-6].
Other studies also indicated the same [18,20].

Also, no statistically significant relationship was found between
the onset of APF and the functional capacity of RA patients under
study [Table/Fig-5]. The functional capacity was classified into
four classes: 1) normal; 2) moderate; 3) severe disorder; 4) lack of
movement power [20]. Referring to the results of the statistical tests
and [Table/Fig-5], it can be concluded that APF was present in all
four classes of the functional capacity. The results of the statistical
tests about the APF titer in relation to the functional capacity of the
patients [Table/Fig-6], there were no significant differences between
functional capacity groups. These results were consistent with other
studies too [10].

Also, in the RA patients there was no significant relation between the
onset of APF and APF titer with the extra articular features [Table/
Figure-4,6]. But, another study indicated an existent relationship
between the APF titer and extra articular features [Table/Fig-6] [5].

In addition, the statistical analysis indicated a significant relationship

between the RF and RA (p<0.0001) [Table/Fig-8]. In this evaluation,
the indexes relevant to reliability of APF -IFA and RF-latex in diagnosis
of the disease, RF-test had higher sensitivity (88.5%) compared to
the APF test (71.2%), but its specificity (86.8%) was lower than APF
test (94.3%). It indicated that APF-IFA compare to RF-latex test was
more specific and had a median value in the diagnosis and high
credit for the confirmation of the disease [Table/Fig-9]. In addition,
the other study had shown that RF-latex test had the highest
sensitivity with least specificity [18]. Though, RA was observed in
the higher age group (80-50 years) and occurred 2-3 times more
in females, but no statistically significant difference was observed
between the APF titer with the sex [Table/Fig-7] [11].

CONCLUSION

It can be concluded that APF test is a valuable serological tool for
the diagnosis of the disease and a useful serological marker to
differentiate this disease from the other inflammatory rheumatoid
diseases.
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