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Abstract

Background: Antinuclear antibody (ANA) is a common test for excluding alternative diagnoses. However, the
significance of ANA testing in patients with multiple sclerosis (MS) remains unclear.

Objectives: To compare the prevalence of positive ANA antibody and its titer between patients with MS (cases)
and non-MS patients who attended neurology clinics (control) in Saudi Arabia.

Methods: A case-control review of ANA results for all patients who attended a neurology MS clinic. We compared
a convenience sample of patients with MS with individuals with general neurology problems and no known
autoimmune diseases.

Results: There were 115 and 103 participants in the MS and control group, respectively. The mean age in the MS
and control group was 33.76 + 8.96 years and 34.95 + 8.56 years, respectively. In the MS group, 25.22%, 60%,
11.30%, and 3.48% were negative, mildly positive, moderately positive, and strongly positive for ANA, respectively. In
the control group, there were 34.95%, 54.37%, and 10.68% were negative, mild positive, and moderate positive,
respectively. There were numerically, but not significantly, more positive cases in the MS group (74.78%) than in the
control group (65.05%) (p = .117).

Conclusion: ANA testing in routine MS screening for excluding alternative diagnoses should be discouraged unless
there is a remarkable history or clinical examination finding. Mild positive ANA is common among patients with MS

and does not significantly differ from the general population.
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Introduction

Multiple sclerosis (MS) is one of the most common cen-
tral nervous system autoimmune diseases. The diagnosis
is based on the 2017 McDonald criteria, which allows
for early diagnosis; however, this should be made only if
there is no better explanation for the existing symptoms
[1]. The term “no better explanation” is vague since
there is no clear diagnostic test for excluding alternative
diagnoses. However, abnormal lab results should serve
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as “a red flag.” To this effect, necessary laboratory tests
include cell blood count, liver and kidney function test,
thyroid function, ANA, vitamin B12, folate, erythrocyte
sedimentation rate (ESR), and C-reactive protein (CRP).
However, these may vary across centers depending on
availability and cost [2].

There are plenty of potential alternatives that can act
as a mimic for MS. There is no clear guideline for ex-
cluding alternative diagnoses, which is usually left to the
judgment of the treating physician. Evidence for sys-
temic autoimmune disease with respect to MS is usually
searched to exclude possible alternative diagnoses, in-
cluding systemic lupus erythematosus (SLE) and
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Sjogren’s syndrome. Further, examination for antinuclear
autoimmune antibody (ANA), an autoantibody group
against nuclear and cellular antigens, is a common prac-
tice. These antibodies are often indicative of immune
dysregulation [3]. However, not all ANA-positive results
are clinically meaningful or a cause of concern. These
antibodies react with > 150 nuclear antigens and are not
all associated with known autoimmune diseases [4].
ANA is a commonly ordered test with respect to sus-
pected autoimmune diseases, including SLE and other
rheumatological diseases. The ANA test is sensitive but
nonspecific for SLE diagnosis since ANA can be found
in different types of autoimmune diseases, including
scleroderma and Sjogren’s syndrome, as well as occa-
sionally in healthy individuals [5].

Clinicians frequently order tests for serum autoanti-
bodies, especially ANA, because some rheumatological
diseases can present with neurological symptoms resem-
beling MS. However, ANA testing is generally consid-
ered to have a low-positive predictive value [6]. The
significance of ANA testing in patients with MS remains
unclear. There have been limited studies on the associ-
ation between MS and ANA with most being performed
before the introduction of the 2000 McDonald criteria
for MS diagnosis. A previous study was conducted be-
fore 2000 to examine whether patients with MS who
were ANA positive should be excluded from clinical tri-
als and reported no difference between patients with MS
with low ANA titer and those that were ANA negative
[7]. A recent study tried to look at the prevalence of
positive autoantibodies in patient with MS in Vienna
and reported 18% of the patients with MS had positive
autoantibody without having another autoimmune dis-
ease [8]. However, these findings could not be general-
ized in different cohorts with different ethnic
characteristics and prevalence of MS and other auto-
immune diseases.

The specific ANA value in MS diagnosis remains un-
clear; however, an increased level should be indicative of
an alternative diagnosis. Previous studies have reported
an incidence of positive ANA in patients with MS ran-
ging from 2 to 44% [9]. The correlation between ANA
titer and the disability extent remains unclear. This
study aimed to compare the prevalence of positive ANA
antibody and its titer between patients with MS and pa-
tients with general neurological diseases in Saudi Arabia.
Further, we aimed to examine the association between
the ANA level and disease disability by measuring the
Expanded Disability Status Score (EDSS).

Methods

In this case-control study, we reviewed the ANA results
for all patients who attended the neurology MS clinic
between January 2018 and January 2020. This was a
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convenient sample that included all MS patients. Data
was collected from the health information system (HIS).
The inclusion criteria for the cases were as follows: pa-
tients with MS diagnosis according to 2017 McDonald
criteria. We excluded patients with co-existent rheum-
atological or autoimmune diseases other than MS ac-
cording to clinical or laboratory findings. The cases were
age and sex matched with the control group. We in-
cluded a control group of patients with general neur-
ology problems other than MS who attended the
neurology clinic at the same period. Inclusion criteria
for the control group: Age and sex matched to cases.
Not known to have MS or a coexistent diagnosis of
autoimmune or rheumatological diseases. Patients who
did not have a final diagnosis or have a neurological dis-
ease of unknown cause were excluded from the control.
Informed written consent was obtained from the partici-
pants. The study was approved by Institutional Review
Board (IRB) at King Abdulaziz University Hospital.

ANA assay

All the participants (case and control) underwent the in-
direct immunofluorescence (IIF ) ANA assay on Human
epithelial type 2 (HEp-2)-cell-based IIF at king Abdul-
Aziz University Hospital and visually evaluated by lab
technician. ANA titers > 40 is considered positive. Fur-
thermore, ANA level were categorized to <160, < 640,
and > 1280 mildly positive, moderately positive, and
strongly positive, respectively. All participants with posi-
tive ANA were carefully evaluated to exclude any coex-
istent rheumatological disease. Cases with moderate
positive ANA titer or higher were referred to rheumatol-
ogy service to eliminate any rheumatological causes.

Statistical analysis

All data analyses were performed using Statistical Pack-
age for the Social Sciences (SPSS) software version 23.By
( IBM Corp. Released 2015. Armonk, NY,USA). Descrip-
tive statistics were used as the number of cases, percent-
ages, mean + SD and median (range). The chi-square
test for comparison of categorical variables whereas the
student T test for comparison of mean and median
values respectively. P value was interpreted as statisti-
cally significant if it was <0.05 .

Results

The total number of participants was 218, and MS cases
and control group were 115 and 103, respectively. In MS
group, 67 (58.2%) and 48 (41.7%) females and males, re-
spectively. Similarly control group had more females
than males, 81 (78%) and 22 (21.3%) females and males,
respectively. The mean EDSS in the MS group was 1.7.
The mean age was 33 and 34 years in the MS and con-
trol group, respectively. The disease duration ranged
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from 1 to 30 years, with a mean of 7 years. The majority
were relapsing remitting MS 98%, and 13% and 1.7%
were secondary progressive MS and primary progressive
MS, respectively. Table 1 describes the baseline charac-
teristics. Among the 115 patients with MS, 82% were on
disease-modifying therapy while 18% were not on treat-
ment. The most frequently used medication was inject-
able interferon. The control group included patient with
no autoimmune diseases 59% primary headache dis-
order, 33% cervical or lower back pain secondary to de-
generative disc diseases or muscular spasm, 4% syncope
or dizziness, and 4% for peripheral vertigo.

Regarding ANA serology in patients with MS, 25.2%
and 74.8% of the patients with MS were negative and
positive, respectively. Among the positive cases, 60%,
11.3%, and 3.4% were mildly positive, moderately posi-
tive, and strongly positive for ANA, respectively. In the
control group, 34.9% and 65% of the participants were
negative and positive for ANA; among the positive ones,
60% were mildly positive with none being strongly posi-
tive. We performed the chi-squared test for between-
group comparisons of ANA, which revealed that there
were numerically, but not significantly, more positive
cases in the MS group (74%) than in the control group
(65%) (p = .117).

There was no significant within-group difference in
the MS group with respect to the EDSS and ANA titer
level (Table 2).

Discussion

This study aimed to compare the ANA prevalence be-
tween a convenience sample of patients with MS and in-
dividuals with non-autoimmune neurological diseases.
Our findings indicated that positive ANA titer in pa-
tients with MS is not rare but did not significantly differ
from the control group. Most ANA-positive patients
were only positive at the low-range titer. This suggests
that routine ANA testing in patients with MS is un-
necessary. Further, ANA presence in patients with MS
should not prompt the treating physician to perform

Table 1 Baseline characteristics of the MS and control groups
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additional workup with respect to typical clinical and
radiological MS findings included in the 2017 McDonald
criteria. This is especially when the ANA titer is in the
mild to moderate range. Among the patients with MS,
there was no difference in the disease severity between
ANA -positive and negative patients.

The prevalence of ANA and other autoimmune anti-
bodies in patient with MS have been controversial, prob-
ably due to different study design, population
characteristic, and the updates in the MS diagnostic cri-
teria over time. The overall incidence of ANA antibody
in general population from reported literatures varies be-
tween 13% and 50% mostly with low titer (1:40). Higher
prevalence of ANA were found in female, older age, and
certain ethnicity such as African American [5, 10]. Previ-
ous studies suggest that ANA testing has a low predict-
ive value if done without clinical suspicion of a
rheumatological disease [6]. In patient with MS-positive,
ANA reported in around 13% of the patients [7, 11]. In a
study of 176 individuals with definite MS, testing for
autoimmune antibodies were not cost-effective as 18% of
the patients had elevated autoimmune antibodies but
minority developed another autoimmune disease over 10
years follow-up [8].

MS diagnosis should be based on the current 2017
McDonald criteria, which requires clinical or paraclinical
evidence of dissemination in time and space with the ex-
clusion of any alternative diagnoses [1]. Early diagnosis
is essential for preventing long-term disability and im-
proving the prognosis [12, 13]. ANA has been associated
with different autoimmune diseases. Searching for auto-
antibodies is a crucial step in autoimmune disease
workup. However, it is still controversial if MS-positive
ANA should be evaluated further or treated differently
than ANA-negative MS cases. Some patients who have
positive ANA never develop any disease [11]. However,
its significance in patients with MS remains unclear [7].
There have been several reports of patients with SLE
whose initial clinical presentations were similar to those
of MS but were ANA positive [14]. We suggest that this

Characteristics Case,n =115 Control, n = 103
Mean age, years (SD) 33 (+8.9) 34 (+85)
Gender
Male 48 (41.7%) 22 (21.3%)
Female 67 (58.2%) 81 (78.64%)
EDSS 1.7 (SD£1.9)
Disease duration 7 years (SD+6.5)
Type of MS 98% RRMS,13%SPMS,1.7%PPMS
ANA positivity 74.8% 65%

SD standard deviation, EDSS expanded disability status scale, ANA antinuclear antibody, RRMS relapsing remittong MS, SPMS secondary progressive MS, PPMS primary progressive MS
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Table 2 Relation between ANA titer and mean EDSS
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ANA titer Mean EDSS N Std. deviation P value between groups®
Negative 20 29 2.32199 0.37

Mild positive 15 69 1.76418 0.83

Moderate positive 1.7 13 213713 0.4

Strong positive 2.1 4 2.39357 093

Total 1.7 115 1.96277

ANA level was categorized into <160, < 640, and > 1280 mildly positive, moderately positive, and strongly positive, respectively

ANA antinuclear antibody, **EDSS expanded disability status scale,***N number
EANOVA test was used P value is statistically significant if < 0.05

inconsistency in findings could be attributed to the fact
that these studies were performed before the introduc-
tion of the McDonald criteria for MS diagnosis. There-
fore, such findings should not be generalized.

Conclusion

In our study, we focused on the presence of serum ANA
in patients with definite MS. We aimed to reassess the
values of ANA testing in MS patients. To look if positive
ANA can serve as a prognostic marker for disease sever-
ity. We concluded that mild ANA positivity in patients
with MS is not uncommon and does not differ signifi-
cantly with that in patients with other neurological dis-
orders. Finding positive ANA in MS patients was not
associated with a higher disability score. ANA testing
should not be part of routine MS screening for exclud-
ing alternative diagnoses unless prompted by a remark-
able history or clinical finding.

Study limitation

This is a retrospective study which has all the restrictive
features of the retrospective design. The control group
was not healthy patients, which can be better in repre-
senting the general population. Although the sample size
was comparable to similar studies, conducting a larger
sample size and comparing it to the general population
could confirm this study.

Abbreviation

MS: Multiple sclerosis; ANA: Antinuclear antibody; SLE: Systemic lupus
erythematosus; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein;
EDSS: Expanded disability status scale; IIF: Indirect immunofluorescence; HEp-
2: Human epithelial type 2; IRB: Institutional Review Board
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