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Abstract
Autoantibodies can help clinicians to allow early detection 
of autoimmune diseases and their clinical manifestations, 
to determine effective monitoring of prognosis and the 
treatment response. From this point, they have a high 
impact in rheumatic disease management. When used 

carefully they allow rapid diagnosis and appropriate 
treatment. However, as they may be present in healthy 
population they may cause confusion for interpreting 
the situation. False positive test results may lead to 
wrong treatment and unnecessary anxiety for patients. 
Autoantibody positivity alone does not make a diagnosis. 
Similarly, the absence of autoantibodies alone does not 
exclude diagnosis. The success of the test is closely 
related to sensitivity, specificity and likelihood ratios. So, 
interpretation of these is very important for a proper 
laboratory evaluation. In conclusion, in spite of the 
remarkable advances in science and technology, a deeply 
investigated anamnesis and comprehensive physical 
examination still continue to be the best diagnostic 
method. The most correct approach is that clinicians 
apply laboratory tests to confirm or exclude preliminary 
diagnosis based on anamnesis and physical examination. 
This review will discuss these issues.
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Core tip: Serological and proteomic biomarkers are useful 
in confirming clinically suspected preliminary diagnosis, 
monitoring the treatment response and prognosis of 
autoimmune diseases. Tests for acute phase proteins, 
rheumatoid factor, anti-citrullinated peptide antibodies 
and antinuclear antibodies, may support the diagnoses 
of rheumatic diseases. But these biomarkers should be 
used beside a careful anamnesis and detailed physical 
examination. Improper using of these tests may cause 
false-positive results and unnecessary harmful treatments. 
The sensitivity, specificity and likelihood ratios of the 
test must be known. If the test is highly specific, the 
diagnosis can be confirmed in case of positivity and 
if it is highly sensitive, the possible diagnosis can be 
excluded in case of negativity. 
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INTRODUCTION
When the organism’s own immune system elements 
attack its own tissue or cells it is called autoimmunity, 
with the antibodies formed called autoantibodies and 
the diseases occurring called autoimmune diseases. 
Autoantibodies can be successfully used to confirm 
the preliminary diagnosis of autoimmune diseases, to 
determine prognosis, identify disease activity, and to 
monitor the response to treatment and medication side 
effects. From this aspect, they have important roles in 
the management of rheumatic diseases. When used 
carefully they allow rapid diagnosis and appropriate 
treatment. However, in some situations instead of 
helping the clinician to reach a conclusion, they may 
cause even more confusion. This is because some positive 
autoantibodies for many autoimmune diseases may 
be encountered in healthy population. False positive 
test results may lead to inappropriate treatment and 
unnecessary anxiety for patients. Autoantibody positivity 
alone does not make a diagnosis. Similarly, the absence 
of autoantibodies alone does not exclude diagnosis. 
The success of the test is closely related to sensitivity, 
specificity and likelihood ratios. As a result, in spite of the 
remarkable advances in science and technology, a deeply 
investigated anamnesis and comprehensive physical 
examination still continue to be the best diagnostic 
method. The most correct approach is that clinicians 
apply laboratory tests to confirm or exclude preliminary 
diagnosis based on anamnesis and physical examination. 
Also common rheumatic diseases like osteoarthritis, 
rheumatoid arthritis (RA) and psoriatic arthritis (PsA) 
may be diagnosed without laboratory tests. 

In this review we examine serologic and proteomic 
biomarkers used for diagnosis and monitoring of rheu
matologic diseases and common errors in daily practice. 
This article also reviews the use of inflammatory activity 
tests currently available in health care.

ACUTE PHASE PROTEINS
One of the characteristic features of rheumatologic 
diseases is inflammation. The inflammation response 
developing secondary to tissue damage eliminates patho
gens, limits injury and allows tissue regeneration. All of 
these changes are connected with increases [complement, 
ceruloplasmin, erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), ferritin, haptoglobin, fibrinogen, 
alpha1 antitrypsin and amyloid A] or decreases (albumin, 
transferrin, and transthyretin) of some certain proteins. 
The serum levels of these markers are combined with 
clinical information and used to assess disease activity 
and treatment response. However, none of these markers 

are unique to a disease. In addition to rheumatic diseases 
they may increase with infections and malignancy. The 
most common tests used by clinicians are ESR and CRP. 

ESR
The increase in acute phase proteins, especially 
fibrinogen, occurs with an increase in ESR in plasma 
concentrations. The protein with the most aggregation 
effect of all plasma proteins is fibrinogen. This is followed 
by albumin and globulins[1]. ESR is observed vertical to 
gravity in sodium citrate blood after being left for 1 h in 
Westergren or Wintrobe tubes. ESR is stated in mm (mm/
h)[2]. ESR may increase during the acute phase response 
to RA, polymyalgia rheumatica (PMR), systemic lupus 
erythematosus (SLE) and vasculitis. The sensitivity of this 
test is high; however the specificity is very low. In 10% 
of RA patients and 20% of PMR patients ESR levels may 
be within normal limits[3,4]. It may increase in situations 
without accompanying inflammation. Additionally errors in 
the measurement technique (delay in evaluation, tube not 
held vertical, room temperature) and physiological factors 
(male sex, age, pregnancy) may cause deviations from 
the normal levels[5]. As an expected increase happens 
in ESR with ageing, it is necessary to make a correction 
for age. The formula (age + 10)/2 is used for women, 
with the formula age/2 for men. For all of these reasons 
attempting to monitor inflammation with ESR may not 
work sometimes[6].

CRP
This name was given due to the ability of the protein to 
precipitate with pneumococcal C polysaccharide. It is 
synthesized in the liver during the acute phase response 
and serum levels may increase up to 1000 times[7]. The 
causes to increase ESR also increase CRP. However, the 
increase and return to normal levels of CRP is more rapid 
and is not affected by age and sex. It begins to increase 
within the first 46 h after inflammation, peaks at 23 
d and has a halflife of nearly 18 h[8]. It has both pro
inflammatory and anti-inflammatory effects[9,10].

As a general rule, CRP levels are staged as follows: 
Normal < 0.2 mg/dL, indeterminate = 0.2 mg/dL - 1.0 
mg/dL and inflammatory > 1 mg/dL[2]. While high levels 
may indicate bacterial infection (> 10 mg/dL), there may 
be a slight increase observed in situations such as obesity, 
diabetes, smoking, hypertension, physical inactivity, 
alcohol, chronic tiredness and depression. Additionally 
examples of other diseases where CRP is used for 
diagnosis and monitoring include myocardial infarction and 
atherosclerosis[5]. In conclusion CRP, which increases in 
many inflammatory and non-inflammatory situations, has 
high sensitivity and lower specificity like ESR.

Rheumatic diseases and acute phase reaction
RA: CRP levels may be used to distinguish RA from 
osteoarthritis. However in some types of osteoarthritis 
CRP levels may increase. Due to the previously men
tioned properties, CRP is more sensitive compared to 
ESR in terms of showing variation in disease activity[11]. 
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Additionally CRP is proportionally better correlated to 
treatment response and radiologic progression than 
ESR[12]. In the early period of the disease, high CRP levels 
lead to the consideration that a progressive and erosive 
disease is present and prognosis may be bad. However, 
CRP levels within normal limits do not mean that there is 
no disease progression. In 10% of RA cases with active 
disease, acute phase reaction (APR) levels may be in 
normal limits[5]. In clinical practice CRP and ESR are used 
in scores and indices measuring disease activity. 

Ankylosing spondylitis and PsA: Due to increased 
CRP levels in only 50%-70% of active AS patients, there 
is no linear correlation between symptoms and disease 
activity in the APR. The highest CRP levels are measured 
in patients with peripheral arthritis and uveitis[13]. However, 
there is no correlation between severity of enthesitis and 
ESR[14]. The BASDAI score is slightly better correlated 
to CRP values compared to ESR[15]. For evaluation of 
treatment response, the sensitivity and specificity of CRP 
and ESR are low. As a result to increase efficiency it is 
recommended to use both tests together[13,16]. 

Some composit measures, such as BASDAI have 
had limitations for the measurement of disease activity 
because it is a subjective measure with fully patient 
oriented and have lacked validity. Thus the Assessment of 
Spondylo Arthritis International Society proposed to use 
CRP which is an objective determinant of inflammation 
and developed ASDAS with higher construct validity[17]. 
This was the first to combine patient reported and 
objective parameters to understand the severity of disease 
activity. 

PMR: This disease characteristically has high ESR and CRP 
levels. They have very good negative predictive values. 
And in EULAR/ACR 2012 provisional classification criteria 
they have been proposed as diagnostic parameters[18]. 
However, up to 20% of patients may have ESR at normal 
levels[19]. There is a very strong correlation between ESR
CRP and corticotherapy response. However, it should 
not be forgotten that steroid dose should be regulated 
according to the patient’s clinical symptoms and not ESR 
and CRP levels[2]. The steroid use has been detailed in 
EULAR/ACR 2015 recommendations[20]. 

SLE: In spite of active disease and increased ESR, CRP 
levels are frequently normal or slightly increased[21]. In
creased ESR values may be the first indicator of disease. 
CRP increases in the presence of severe infection, synovitis 
and serositis. Slightly high CRP may be a precursor of 
atherosclerosis[9,22].

AUTOANTIBODIES
Rheumatoid factor
Rheumatoid factor (RF) is a specific antibody formed 
against Fc section of immunoglobulins. Though every class 
of these antibodies have Ig structure, the most common 
is IgM structure[23]. The role of RF in RA is not fully known. 

However, it may play a role in antigen presentation and 
amplification of the humoral response[2]. In nearly 70% of 
RA patients it is positive and may be an indicator of worse 
prognosis. High RF levels may show aggressive joint 
disease, rheumatoid nodules and accompanying extra
articular involvement[24]. RF positivity alone is not sufficient 
for diagnosis. In the healthy population 15% may be 
positive at low titrations and this rate increases with age[25]. 
Additionally in other autoimmune rheumatologic diseases 
including Sjogren’s syndrome, SLE, cryoglobulinemia, 
pulmonary diseases such as interstitial fibrosis and silicosis 
and various infectious diseases, RF may be positive[25,26]. 
Nearly 30% of RA patients are seronegative and this rate 
may increase to 50% in early RA[27]. As a result, negative 
RA may not exclude diagnosis. Due to contradictory 
results, it cannot be used for monitoring treatment 
response and disease[28]. Due to all of these reasons, only 
in patients where RA is a strong possibility after anamnesis 
and physical examination should RF be requested. 

Anti-citrullinated peptide antibodies 
In a large proportion of RA patients IgG antibodies 
developed against citrulline peptides are encountered. 
Many studies have determined that the target of these 
antibodies is a type of protein, filaggrin. These antibodies 
are post translationally altered or target citrullinated 
filaggrin. The posttranslational citrullination procedure 
includes deiminization of arginine in certain polypeptides 
and is catalyzed by the peptidylarginine deiminase (PAD) 
enzyme. The result of this biochemical process is that 
arginines transform to citrullines. These changes in the 
structure of citrullinated peptides make them a target for 
the IgG antibodies in RA[29]. The pioneer of these antibodies 
identified in 1964 was antiperinuclear factor. In the 
intervening period many different antibodies have been 
described and all of these are given the collective common 
name anticitrullinated peptide antibodies (ACPAs). Anti
perinuclear factor, anti-keratin antibody, anti-fliaggrin, anti-
Sa and anticyclic citrullinated peptide (antiCCP) are the 
primary members of this family[30]. As antiCCP has higher 
specificity compared to RF, it is more commonly used for 
RA diagnosis and has taken its place in new classification 
criteria[31]. The first generation antiCCP test (antiCCP1) 
had 96% specificity and 53% sensitivity for RA. The second 
generation anti-CCP test (anti-CCP2) had specificity of 99% 
and sensitivity of 61.6% for early RA, 75.2% for late RA 
and 71.7% for all RA patients[30]. Thus a test with similar 
sensitivity as RF but with higher specificity was obtained[32].

AntiCCP antibodies occur years before the develop
ment of clinical symptoms and RA patients are divided 
into two groups as ACPA positive and ACPA negative[33,34]. 
In the early stages of disease the groups show similar 
characteristics, but with time the ACPA positive group 
are observed to have more erosion and the disease pro
gresses more severely[35]. Some environmental factors, 
especially smoking, increase the risk of ACPA development. 
ACPA positivity increases the risk of cardiac disease[36,37]. 
In a study, researchers found ACPAmediated activation 
of platelets. They have suggested that ACPAmediated 
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techniques are immunodiffusion, immunoprecipitation, 
radioimmunoassay, hemagglutination, enzyme immuno
assay and enzymelinked immunosorbent assay[2]. 
American College of Rheumatology points IF ANA as the 
gold standard for ANA testing because it still has more 
sensitivity than solid phase assays. Laboratories must 
indicate ANA testing method in their reports[46]. 

We know that two major types of antibodies exist in 
ANA, one including antibodies against DNA and histones 
which indicates SLE and druginduced lupus erythematosus 
(DILE). The second group includes autoantibodies to 
extractable nuclear antigens. This group contains auto
antibodies to Smith antigen (Sm) ribonucleoproteins (RNP), 
Ro/SSA or La/SSB, Scl-70, histidyl-tRNA synthetase (Jo-1), 
and PM1. Centromere protein (CENP)B, topoisomeraseⅠ 
(topoⅠ), RNA polymerase ⅠⅢ (RNApol ⅠⅢ), TM, MU, 
Mi2, Ku and RA33 are also in this group and the number of 
new indicators are increasing day by day[45].

Interpretation of ANA test
Basic statistics: The sensitivity of a test is the pro
portion of affected individuals with a positive test and the 
specificity is the proportion of unaffected individuals with 
a negative test. Tests with highest sensitivity or specificity 
have much potential to make differential diagnosis. If 
a test is highly specific, then positive results points the 
diagnosis in a high probability. Negatif reports of a highly 
sensitive test can almost exclude the diagnosis.

The likelihood ratio (LR) is one of the efficient ways 
to reach diagnostic accuracy taking using both sen
sitivity and specificity. A positive test with a positive LR 
for any disease indicates the multiplied probability of 
the diagnosis. A negative test with a negative LR for a 
disease shows the odds of the decreasing probability[47]. 
Taking a detailed history and performance of a carefull 
physical examination is very important to get the pretest 
probability of a RD. Then using this value, we can get the 
post test probability of a RD by processing the LR of a 
test by the help of LR normogram (Figure 2)[46]. 

An ANA test is not a routine test which is requested 
for any patient with a musculoskeletal symptom and 
must be used only if we suspect the existence of a RD. 
ANA test has a sensitivity of 93% for SLE and 85% for 
scleroderma. On the other hand specificity of ANA for 
the same diseases are much lower than sensitivity rates 
(SLE: 57%, scleroderma: 54%). So ANA negativity is an 
indicative finding to exclude SLE, however its positivity 
seems not to be so important to as the specificity 
is relatively lower. Similarly a negative ANA is more 
meaningful to rule out scleroderma while a positive report 
do not confirm diagnosis exactly although it supports[2,42].

For druginduced SLE and mixed connective tissue 
disease (MCTD) ANA is a diagnostic criteria as the sen
sitivity is almost 100%[42]. The diseases with lower rates 
of ANA sensitivity are secondary Raynaud’s syndrome 
(64%), polymyositis/dermatomyositis (61%) and Sjög-
ren’s syndrome (SS) (48%)[2,48,49]. ANA is useful in SS 
and idiopathic inflammatory myositis despite its relatively 
lower sensitivity for these diseases (40% and 70%). ANA 

platelet activation may lead to increased vascular 
permeability and erosive damage[38,39].

AntiCCP test should be requested for patients 
clinically suspected of RA. If it is positive once, there is no 
need for repeat because antiCCP antibody titrations are 
not correlated with disease activity. As a result, it cannot 
be used to monitor the disease[40].

ANTIBODIES TO NUCLEAR ANTIGENS 
Antibodies generally developing against DNA, RNA, 
histones, centromeres, nucleolus and other nucleoproteins 
in the cell nucleus, sometimes targeting organelles, other 
cytoplasmic structures and even cell membrane are called 
antinuclear antibodies. Clinically the most commonly used 
antigens are DNA and RNA protein complexes[41]. 

When these antibodies are identified in blood they 
may indicate an emerging rheumatic disease, they may 
be determinants to make diagnosis and may provide 
important information related to prognosis.

There has been a clear change in antibodies to 
nuclear antigen (ANA) measurement techniques since 
lupus erythematosus (LE) cell was identified in 1940 to 
the present day when immunoflourescent (IF) techniques 
are used. Together with the variationin laboratory 
methods, the performance of the ANA test has changed. 
With an increase in sensitivity of the test, the probability 
of observing “ANAnegative lupus” has decreased; 
however the ANA positivity in healthy individuals has 
increased. As a result the cut/off value for the test has 
increased from 1/40 to 1/80[42].

ANA may be measured in two ways. The first ANA 
measurement assesses all generic antibodies and 
is a specific antibody assay that may be specific for 
other diseases[43]. Generic ANA measurement may be 
completed with IF and ELISA methods. If ANA is positive, 
specific antibodies may be researched with automated 
methods. IF is the gold standard for ANA identification. 
For those with clinical suspicion it is significant if identified 
at high titrations. A study conducted on healthy people 
found that at 1/40 dilution 31.7% were ANA positive, 
while this value was 13.3% for 1/80 dilution, 5.0% for 
1/160 dilution and 3.3% for 1/320 dilution[44]. As a result, 
high titrations are clinically more significant. However, 
at high titrations correlation with disease activity and 
severity is not possible[41]. So it is not correct to attempt 
to monitor disease activity with ANA values[2].

ANA staining patterns may provide an idea of specific 
disease by showing which specific antibodies entered 
a reaction with which region of the cell. These patterns 
are usually reported as either nuclear, centromere, or 
nucleolar. Homogenous, speckled, peripheral, and nucleolar 
staining patterns are more frequently encountered and 
have clinically important meanings. This is detailed in 
Figure 1[45]. However, it should not be forgotten that 
reporting of these staining patterns is closely related to the 
experience and competence of laboratory staff. To avoid 
this operatordependent situation, automated tests have 
received attention and have been commonly used. These 
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is even worse in case of specificity with lower values[42].
For the diseases generally indicated by specific 

antibodies, contrary to generic ANA, specificity is more 
meaningful as they are extremely high unlike their 
sensitivity values. The most important of these antibodies 
are:

Anti-dsDNA antibodies: It is the diagnostic criteria of 
SLE (97.4% Specificity and 57.3% sensitivity, +LR: 16 
and -LR: 0.49)[2,45]. 

Anti-Sm antibodies: AntiSm antibodies reveals mostly 
and only in SLE patients (sensitivity: 25%-30% and 
specificity: Very high)[2].

Anti-RNP antibodies: They can be shown in 30%-60% 
of SLE patients, however not specific enough. They have 
use in the diagnosis of MCTD. AntiU1 RNP antibody is 
among the diagnostic criteria of MCTD[2].

Anti-histone antibodies: They are present in 95% of 

DILE patients and 50%-70% of those with SLE. A lot 
of patients revealing the antibodies are asymptomatic 
so, the positive sera does not always mean the disease 
exists[2].

Anti-chromatin (anti-nucleosome) antibody: 
Present in 50%-90% of SLE patients[50].

Anti Ro/SSA - anti La/SSB antibodies: They are often 
shown in SS and SLE patients and also are among the 
diagnostic criterion of SS[51]. And these antibodies may be 
encountered in SLE patients with negative ANA[2].

Anti-centromere antibodies: Three major centromere 
proteins exist: CENPA, B, and C. The major target is 
CENPB[52]. They have relation with limited cutaneous 
systemic sclerosis and the CREST syndrome[53]. The 
specificity in CREST syndrome is high, while sensitivity 
is lower. Anticentromere antibodies can estimate the 
upcoming development of scleroderma in patients with 
Raynaud’s syndrome (+LR: 3.5). However, they are 
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Figure 1  Common immunofluorescence antinuclear antibodies patterns associated with specific diseases[45]. ENA: Extractable nuclear antigens; RNP: 
Ribonucleoproteins; SLE: Systemic lupus erythematosus; MCTD: Mixed connective tissue disease; PM: Polymyositis; dsDNA: Double-stranded deoxyribonucleic acid; 
CENP: Centromere protein.
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more discriminative for excluding CREST (-LR: 0.2).

Anti-Scl-70 antibodies: They are found in appro
ximately 20%-40% of patients with systemic sclerosis. 
Their presence predicts pulmonary fibrosis, diffuse 
cutaneous involvement, and nephropathy. Although the 
sensitivity is low, specificity approaches 100%. It shown 
in patients with Raynaud’s syndrome, the diagnosis of 
scleroderma is highly probable as specificity is 98% and 
positive LR is 10. On the other hand the sensitivity is low 
(28%, negative LR is 0.7)[2].

Anti-nucleolar antibodies: The nucleolar IF pattern is 
very specific for scleroderma. Specific antibodies which 
form this pattern are antiPM/Scl antibodies, antiTh/To 
antibodies, antiRNA polymerase Ⅰ, antiRNA polymerase 
Ⅲ and antiU3RNP[54].

Other antibodies: The presence of antineutrophil 
cytoplasmic antibodies (ANCAs) is supportive in the 
diagnosis of vasculitic conditions. These antibodies 
demonstrate two forms of IF patterns: Cytoplasmic 
(cANCA) and perinuclear (pANCA). The cANCA has a high 
sensitivity and a low specificity (90%, 50% respectively) 
in Wegener’s granulomatosis[2]. The pANCA form is 
shown frequently in pauciimmune glomerulonephritis, 
microscopic polyangiitis, ChurgStrauss syndrome, and 
sometimes in Wegener’s granulomatosis[47,55].

The myositisspecific antibodies are not often used 

for the identification of inflammatory myopathies; but, 
they can provide evidence about the manifestations of 
the disease once the diagnosis is made[2]. In 25%-30% 
of the patients with dermatomyositis or polymyositis the 
Jo-1 ANA can be detected[56]. AntiMi2 antibodies are 
also seen in dermatomyositis and are a predictor of good 
prognosis. AntiSRP is related with heart disease and is 
responsiveness to treatment. AntiMAS is identified in 
rhabdomyolysis[2].

CONCLUSION
In conclusion, laboratory tests are useful for informing us 
for an emerging RD. They help diagnose a specific disease 
and can predict prognosis. An experienced clinician must 
first evaluate the patient with clinical approaches and then 
request meaningful laboratory tests as complementary 
diagnostic tools. Interpretation of laboratory tests 
necessitates to know the diagnostic power of each test. 
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