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Objective: to study clinical and laboratory features in patients with anticentromere antibody (ACA)-positive SjЪgren's disease (SD), as well as

the sensitivity of different methods for determination of ACA, and to elaborate an algorithm for differential diagnosis in ACA-positive patients.

Patients and methods. The V.A. Nasonova Research Institute of Rheumatology followed up 136 patients who were highly positive for ACA. The

investigators used the 2001 Russian criteria for the diagnosis for SD; the 2013 ACR/European League Against Rheumatism (EULAR) criteria for

that of scleroderma systematica (SDS); the guidelines of the American Association for the Study of Liver Diseases, the Russian Gastroenterological

Association, and the Russian Society for the Study of the Liver for that of primary biliary cholangitis (PBC)/biliary duct epitheliitis in the presence

of SD. Lymphomas were diagnosed by biopsies of affected organs according to the WHO classification. SD was diagnosed in 119 patients; SDS in

49 cases (37 with SDS concurrent with SD and 12 with isolated SDS), PBC/biliary duct epitheliitis in 23 (all cases with PBC/biliary duct epithe-

liitis concurrent with SD and/or SDS); 5 patients were excluded from the investigation. Further analysis included 131 ACA-positive patients. The

patients were divided into three groups: SD (n=82 or 62.6%); SD+SDS (n=37 or 28.24%); SDS (n=12 or 9.16%).

Results and discussion. Autoantibodies to centromere peptide (CENP) A and CENP-B in the same titers were detected in all ACA-positive

patients, regardless of diagnosis. Comparative analysis of three patient groups revealed no statistically significant differences in the frequency

of laboratory deviations. The signs characteristic of classical SD (rheumatoid factor (RF)), anti-Ro and anti-La antibodies, leukopenia, high-

er ESR values, hypergammaglobulinemia, and elevated IgG/IgA levels) were found in a small proportion of patients. The frequency and sever-

ity of glandular manifestations did not differ in SD and SD + SDS. PBC/biliary duct epitheliitis was present in 17.5% of ACA-positive patients

(in most antimitochondrial antibody-positive cases); no statistically significant differences in its frequency were found between the groups. Other

extraglandular manifestations in SD and SD + SDS were identified in a smaller number of patients. All sclerodermic spectrum manifestations

were more common in SD and SD + SDS than in BS. Pulmonary arterial hypertension was not diagnosed in any patient from the SD group.

MALT lymphomas were detected in 19 ACA-positive patients. Those were present only in BS patients and absent in the SDS group. MALT lym-

phomas developed in the first 10 years after the onset of SD. The transformation of MALT lymphoma into diffuse large B-cell lymphoma was

observed in 2 patients. The main signs of lymphomas in SD patients were persistent parotid salivary gland enlargement, decreased levels of com-

plement C4 and peripheral blood CD19+ cells, as well as cryoglobulinemic vasculitis, serum monoclonal secretion, lymphoid infiltration in the

minor salivary glands (a focus score of >4), and severe damage to the salivary and lacrimal glands.

Conclusion. ACA-associated SD is an independent disease subtype characterized by an increased risk for SDS, PBC, and MALT lymphomas

and by a low frequency of the systemic manifestations and laboratory signs characteristic of classical SD. Regardless of the detected type of anti-

bodies and the presence or absence of extraglandular manifestations, damage to the salivary and lacrimal glands progresses in SD, which often

leads to lymphomas; therefore, the therapy that may prevent this complication should be initiated as soon as possible after SD diagnosis. The

lymphoproliferation signs identified in this investigation should be taken into account in all ACA-positive patients with SD for the early diagno-

sis of lymphoid tumors before therapy is prescribed. An algorithm for differential diagnosis in seropositivity for ACA is presented. Determination

of autoantibodies to CENP-A and CENP-B does not allow the differential diagnosis in ACA-positive patients.
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MALT lymphoma.
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Sjogren's disease (pSS) ranks second after rheumatoid

arthritis (RA) among systemic rheumatic diseases (RDs) in

terms of prevalence in the population [1–3]. Also, among all

RDs, pSS is most often a component of polyautoimmune condi-

tions [4], combined with RA, systemic lupus erythematosus

(SLE), systemic sclerosis (SSc). At the same time, glucocorti-

coids, methotrexate, aminoquinolines, azathioprine, lefluno-

mide, sulfasalazine, most widely used in the treatment of RA,

SLE, SSc, do not stop the progression of pSS and do not reduce

the incidence of lymphoproliferative disorders (LPDs) in pSS

patients. [5–7]. Therefore, the detection of pSS in patients with

other RDs should certainly be reflected in the choice of optimal

therapeutic tactics. Considering the above, optimal diagnosis

and treatment of pSS are extremely important in the practice of

a rheumatologist. The immunological hallmark of the pSS is

anti-Ro/La antibodies, which are detected in 60–80% of cases

[8]; however, subtypes of the syndrome have been described in

which these autoantibodies may be absent [9–11]. One of these

subtypes is pSS associated with anticentromere antibodies

(ACA). Despite the fact that this subtype of the disease was first

described in the 20th century [12] and occurs in 3–27% of cases

of pSS [10], at present, ACA-positive patients are often not

screened to exclude pSS due to the fact that the presence of ACA

is regarded as a highly specific marker of the limited form of SSc

[13, 14]. Seropositivity for ACA is determined by conducting an

indirect immunofluorescence reaction (IIF) on Hep-2 cells, in

case of ACA-positivity antinuclear factor (ANF) has a cen-

tromeric type of fluorescence [15]. To further determine a spe-

cific autoantigen for ACA, an enzyme-linked immunosorbent

assay (ELISA) or immunoblotting is performed. Eight cen-

tromeric ribonucleoproteins with different molecular weights (A,

B, C, D, E, F, H, O) [4] and heterochromatin protein 1 (HP1a)

can be autoantigens for ACA [16, 17]. The main autoantigen that

reacts with almost all ACA-positive sera is peptide B (CENP-B)

[15]. Autoantibodies to CENP-A, -B, -C, -D, -E and -O were

detected in SSc, to CENP-B, -C, -H and -HP1a – in pSS, to

CENP-F – in tumors [10, 16]. In most cases, in patients with

ACA-positive SSc, autoantibodies to both CENP-A and CENP-

B are simultaneously detected due to the cross-reactivity of the

epitopes of these proteins [18]. When comparing the epitope

specificity of ACA in patients with pSS and SSc, Gelber et al.

showed that sera from patients with pSS and ACA are positive for

autoantibodies to CENP-C, while sera from patients with SSc

and ACA are positive for autoantibodies to both CENP-B and

CENP-C [19]. Tanaka et al. [16] also compared ACA-positive

sera from patients with pSS and SSc. In this study, a high fre-

quency of autoantibodies to CENP-B was found in both pSS and

SSc. However, autoantibodies to CENP-C and HP1a were found

significantly more often in patients with pSS than in SSc, on the

basis of which the authors concluded that pSS associated with

ACA is a subtype of pSS that does not depend on SSc. However,

Baer et al. [10], as well as Gelber et al. [19] note that IIF is high-

ly sensitive to antibodies to CENP-B, but may not detect

autoantibodies to other centromere proteins (eg, CENP-C). 

The aim of this study was to analyze the clinical, laboratory

and immunological characteristics of patients with pSS and ACA,

to compare clinical and laboratory manifestations in 3 groups of

ACA-positive patients: with isolated pSS, with combination of

pSS and SSc, with isolated SSc; to compare clinical and labora-

tory manifestations in patients with ACA-associated pSS with

and without lymphomas, thereby identifying the characteristic

signs of lymphomas in this group of patients; to assess the sensi-

tivity of IIF, ELISA and immunoblotting in the determination of

ACA, as well as the usefulness of the determination of autoanti-

bodies to CENP-A and CENP-B for differential diagnosis in the

group of ACA-positive patients, to develop an algorithm for the

differential diagnosis of ACA-positive patients.

Materials and methods 
A long-term prospective study included 136 ACA-positive

patients (130 women, 6 men), who were followed up at the V.A.

Nasonova Research Institute of Rheumatology from 1998 to 2019

every 6–12 months. The inclusion criterion was the presence of a

high titer of ACA (more than 3 norms). ACA seropositivity was

assessed by IIF on Hep-2 cells, as well as by ELISA (antibodies to

CENP-B). Twenty eight of 136 patients underwent immunoblot-

ting with the determination of antibodies to CENP-A and

CENP-B.

All patients were examined by a rheumatologist and under-

went immunological (antinuclear autoantibodies, rheumatoid

factor (RF), C-reactive protein (CRP), concentration of

immunoglobulins and C3 / C4 complement components), stom-

atological (ultrasound examination of salivary glands, stimulated

whole saliva flow, sialography, biopsy of the labial salivary glands,

biopsy of the parotid salivary glands or submandibular salivary

glands in the presence of their significant enlargement) and oph-

thalmological (stimulated SchirmerХs test, tear break-up time,

ocular staining score, ultrasound of the orbits in case of enlarged

lacrimal glands) to diagnose glandular manifestations of pSS, as

well as X-ray, functional and laboratory examination to diagnose

extraglandular manifestations of pSS and concomitant RDs. The

diagnosis of pSS was established on the basis of Russian criteria of

2001 [20]. To assess the compliance of patients with internation-

al classification criteria, we used the criteria of the pSS ACR 2012

[21] and ACR / EULAR 2016 [22], the criteria of the SSc ACR /

EULAR 2013 [23]. Diagnosis of primary biliary cholangitis

(PBC) / epitheliitis of the biliary ducts as a manifestation of pSS

was carried out based on the assessment of the course of the dis-

ease, liver function, the results of antimitochondrial antibody

(AMA) detection, as well as morphological examination of liver

biopsies, according to the recommendations of the American

Association for the Study of Liver Diseases [24], the Russian

Gastroenterological Association and the Russian Scientific Liver

Society [25]. The diagnosis of MALT lymphoma was established

on the basis of histological and immunohistochemical studies, as

well as polymerase chain reaction with the determination of the

B-cell clonality of biopsies of affected organs, according to the

criteria for the diagnosis of hematopoietic tumors of the World

Health Organization [26]. During long-term follow-up of 136

ACA-positive patients, pSS was diagnosed in 119 patients, SSc -

in 49 (in 37 cases in combination with pSS, in 12 cases isolated

SSc), PBC/ epitheliitis of the biliary ducts as a manifestation of

pSS – in 23 (in all cases in combination with pSS and/or SSc).

One patient with IgG4-related systemic disease with lesions

localized in the paranasal sinuses, bladder, urethra, subcutaneous

fat, and 4 patients in whom no disease could be diagnosed were

excluded from further analysis (Fig. 1). 

Thus, 131 ACA-positive patients were included in the further

study, the patients were divided into 3 groups: 1) pSS, 2) combi-

nation of pSS and SSc, 3) SSc. The group of isolated pSS was the

most numerous and included 82 patients (62.6%), the group of

patients with a combination of pSS and SSc included 37 patients



(28.24%), and the group of isolated SSc – 12 (9.16%). A com-

parison of clinical, laboratory and immunological manifestations

in the above 3 groups was made, the frequency of lymphomas was

assessed, and a comparison of clinical and laboratory manifesta-

tions in patients with and without lymphomas was made. 

Quantitative variables were described by the following

parameters: number of patients, arithmetic mean (M), standard

deviation from the arithmetic mean (δ), 25th and 75th per-

centiles, median. Qualitative variables were described as absolute

and relative frequencies (percentages). Differences were consid-

ered statistically significant at p <0.05.

For quantitative variables, a normal distribution test was per-

formed. To evaluate the results obtained, we used: Person’s χ2-test

(analysis of contingency tables), unpaired Student's t-test. If the

samples from the variables did not correspond to the normal dis-

tribution law, nonparametric tests were used: Mann-Whitney U-

test, Kruskal-Wallis test. Spearman's correlation analysis was used

to determine the mutual influence of the indicators. The calcula-

tions were performed on a personal computer using Microsoft

Excel and Statistica 10 for Windows (StatSoft Inc., USA).

Results
To assess the significance of the determination of antibodies

to centromere proteins A and B in the differential diagnosis of

ACA-positive patients, 28 of them underwent immunoblotting

with the determination of autoantibodies to CENP-A and

CENP-B. Twenty six of these 28 patients had pSS, SSc was diag-

nosed in 7 patients, signs of PBC / epitheliitis of the biliary ducts

as a manifestation of pSS were also detected in 7 patients, in 2

patients no signs of RDs were detected, in 1 of whom, with

dynamic observation, Raynaud's phenomenon subsequently

developed. All patients according to IIF on Hep-2 cells had high-

ly positive ANF values (from 1: 2560 to 1: 10240), in all cases

ANF had centromere fluorescence, in 6 cases there was also

mitochondrial fluorescence, of which AMA positivity upon

ELISA was identified only in 3 cases. All patients were seroposi-

tive for antibodies to CENP-B by ELISA. When conducting

immunoblotting with the determination of antibodies to CENP-

A and CENP-B, all 28 patients, regardless of the diagnosis, were

highly positive for both.

In all three study groups (pSS, pSS + SSc, SSc), women pre-

dominated, the age of patients with pSS and pSS + SSc was

slightly higher than in patients with SSc (49.7 + 11.7, 47.5 + 10.9

and 39.2 + 9.9 years respectively). The median duration of pSS

before detection of LPDs in the first two groups did not differ and

amounted to 8.5 years. 

All patients were seropositive for ANF (Tab. 1). Leukopenia,

RF, anti-Ro antibodies, anti-La antibodies, increased ESR,
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Figure 1. Diagnoses of ACA-positive patients in this study.
ACA – anticentromere antibodies, pSS – primary Sjogren’s syndrome, SSc – systemic sclerosis, RDs – rheumatic diseases, 

IgG4-RD – IgG4-related disease, RA – rheumatoid arthritis, PBC – primary biliary cholangitis, SLE – systemic lupus erythematosus.
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hypergammaglobulinemia, and increased IgG / IgA levels char-

acteristic of "classical" pSS were found in a minority of patients.

Comparative analysis of laboratory signs revealed no significant

differences in the three groups, with the exception of the absence

of anti-Ro and anti-La antibodies in the SSс + ACA group.

When analyzing the glandular manifestations of pSS, there

were no significant differences between pSS and pSS + SSc. The

severity of labial salivary gland lymphohistiocytic infiltration in

these patients did not differ either. 76.5% and 79.4% of patients

from the pSS group, respectively, and 61.1% of patients from the

pSS + SSc group met the international classification criteria for the

pSS ACR 2012 and ACR / EULAR 2016. Severe dysfunction of the

salivary / lacrimal glands and significant changes in sialography and

biopsy of the labial salivary glands in pSS and pSS + SSc were

observed with the same frequency. Biopsy of significantly enlarged

salivary glands made it possible to diagnose LPDs in all 24 cases:

MALT tissue in 5 and development of MALT lymphomas in 19

patients. There were no significant differences in the frequency of

detection of LPDs in pSS and pSS + SSc. Severe lymphoid infil-

tration (>4 foci) was most common in patients with LPDs. In pSS

+ ACA, all glandular manifestations were detected significantly

more often than in SSc. Although 41.7% of patients with SSс com-

plained of dry mouth, and 25% noted dry eyes, objective signs of

damage to the salivary and lacrimal glands were not detected in any

of them. Labial biopsy was not performed in patients from the SSc

group, therefore, the assessment of their compliance with the inter-

national classification criteria of the pSS, for the use of which this

procedure is necessary, was not carried out. MALT lymphoma of

the salivary glands, which was diagnosed in the pSS + ACA group

in 17% of patients, was not found in patients from SSc group. 

In all groups PBC was detected with the same frequency,

some cases of PBC were interpreted by us as epitheliitis of the bil-

iary ducts as a manifestation of pSS. Other systemic manifesta-

tions often detected in "classical" pSS, such as damage to the

peripheral nervous system, hypergammaglobulinemic purpura,

kidney damage, were diagnosed in isolated cases (Tab. 2).

Interstitial lung disease (ILD), as well as arthritis and arthralgias,

were significantly more frequently diagnosed in patients with pSS

+ SSc. In patients with SSc, ILD, pericarditis, and arthritis were

found significantly more often than in pSS; there were no signif-

icant differences in the frequency of PBC and other extraglandu-

lar manifestations.

Signs, conditionally attributed by us to changes in the "scle-

rodermic spectrum", were significantly more frequent in pSS +

SSc and SSc than in pSS. Puffy fingers, sclerodactyly, proximal

scleroderma, digital ulcers / scars were not detected in any

patient from the pSS group. Raynaud's phenomenon was

detected in only a third of them, in 77% of cases, it was accom-

panied by capillaroscopic changes of the scleroderma type,

which were also detected in 3 patients with pSS without

Raynaud's phenomenon. All patients with pSS had a mild

course of Raynaud's phenomenon without digital ulcers or scars.

ILD was detected in a minority of patients, while in the pSS +

SSc and SSc groups it was significantly more frequent than in

the pSS group (16.2%, 18.8% and 2.8%, respectively).

Pulmonary arterial hypertension (PAH) was not diagnosed in

any patients of the pSS group, while in the pSS + SSc group

PAH was detected in 18.9% of cases, in the SSc group – in

8.3%. Thus, none of the patients from the pSS group met the

SSc classification criteria ACR / EULAR 2013.  



MALT lymphomas were diagnosed in 19 ACA-positive

patients: in 14 (17%) from the pSS group and in 5 (13.5%) from

the pSS + SSc group, there were no lymphomas in the SSc group.

Transformation of MALT lymphoma into diffuse large B-cell

lymphoma (DLBCL) was detected in 2 patients (1 with pSS and

1 with pSS + SSc). Comparative characteristics of patients with

lymphomas and without them are given in Table 3. In patients

with lymphomas, persistent enlargement of the parotid salivary

glands, decreased C4 level, decreased CD19 + cells in the periph-

eral blood, cryoglobulinemic vasculitis, lymphohistiocytic infil-

tration of the labial salivary glands (>4 foci), as well as severe

xerostomia and hypolacrimia were significantly more often

detected in comparison with patients without lymphoma. RF and

anti-Ro antibodies were present in only a quarter of patients with

lymphomas and its frequency did not differ from that in the group

of patients without lymphomas. The frequency of detecting

increased levels of immunoglobulins in the study groups did not

differ either. Only 20% of lymphomas were secreting, and the fre-

quency of detecting monoclonal secretion in the groups with and

without lymphomas did not differ. Anemia, leukopenia, throm-

bocytopenia, increased ESR, hypergammaglobulinemia occurred

in the study groups with the same frequency. In patients with

lymphomas, recurrent parotitis and lymphadenopathy were

slightly more frequent, but these differences did not reach statis-

tical significance. No differences in the frequency of such

extraglandular manifestations as Raynaud's phenomenon, arthri-

tis and arthralgia, pleuritis / pericarditis, neuropathy, kidney

damage, hypergammaglobulinemic purpura were found. 

Discussion
The low detection rate of immunological and laboratory

parameters characteristic of the "classical" variant of pSS in pSS

associated with ACA leads to underdiagnosis of this subtype of the

disease. According to our study, only 79.4% and 61.1% of

patients, respectively, in ACA-positive groups pSS and pSS +

SSc, met the classification criteria of pSS ACR / EULAR 2016,

while 100% of patients met the Russian classification criteria

[20]. Also, in the present study, when analyzing the immunologi-

cal parameters, no significant differences allowing for differential

diagnosis were found between the groups, which indicates the

need of examining all ACA-positive patients to exclude pSS. For

this, it is advisable not only to determine standard immunological

parameters, but also to conduct a complete list of stomatological

and ophthalmological tests used to diagnose pSS. 

According to research data, the risk of developing a limited

form of SSc in the group of patients with ACA-positive pSS is

25% [9, 16]. According to our study, out of 119 patients with pSS

and ACA, 37 were diagnosed with limited SSc, and more than a

third of patients from the group of isolated pSS (36.7%) had

Raynaud's phenomenon with capillaroscopic changes of the scle-

roderma type, which means an increased risk of developing lim-

ited SSc in the future [27]. In our study, not a single case of PAH

was detected in the group of patients with isolated pSS, while in

the pSS + SSc group, PAH was detected in 18.9% of cases. ILD

in our study in the pSS + SSc and SSc groups occurred signifi-

cantly more often than in the pSS group (in 16.2%, 18.8% and

2.8% of cases, respectively). Thus, patients with ACA-positive

pSS require long-term follow-up and alertness regarding the

development of SSc signs, including PAH and ILD.

Also, in the present study, in 26% of patients with ACA dur-

ing long-term follow-up, cholestatic liver diseases were diag-

nosed, among which there were both PBC, in some cases accom-

panied by progression to cirrhosis of the liver, and mild cases of

epitheliitis of the biliary ducts as a manifestation of pSS. Other

extraglandular manifestations characteristic of "classical" pSS

(kidney and lung damage, neuropathy, hypergammaglobulinemic

purpura) were detected in a minority of cases. Thus, the main sys-

temic manifestations in the group of patients with pSS and ACA

were signs of a limited form of SSc (most often Raynaud's phe-

nomenon with capillaroscopic changes of the scleroderma type)
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and PBC / epithelitis of the biliary ducts as a manifestation of

pSS. 

Despite the peculiarities of the course of ACA-positive pSS

and a low frequency of RF detection (in the present study, 22%

and 29.7% in pSS and pSS + SSc, respectively), a high incidence

of salivary MALT lymphomas was revealed in the first 10 years

after the onset of the disease as in the case of "classical" pSS (in

the present study, 17% and 13.5% with pSS and pSS + SSc,

respectively). The main signs of lymphomas in patients with pSS

and ACA were: persistent enlargement of the parotid salivary

glands, decreased levels of the C4-complement and CD19 + cells

in the peripheral blood, cryoglobulinemic vasculitis, lymphohys-

tiocitic infiltration of the labial salivary glands (more than 200

cells in focus), as well as severe xerostomia and hypolacrimia. The

above-mentioned predictors of lymphomas should be taken into

account in the diagnostic search in all ACA-positive patients with

pSS for early diagnosis of lymphoid tumors. Previously, the signs

of lymphomas and their morphological / immunomorphological

subtypes in the group of patients with ACA-positive pSS were not

widely covered, the descriptions were sporadic [28, 29]. In



numerous works devoted to the study of pSS [30–41], persistent

enlargement of the parotid salivary glands, a decrease in the level

of the C4-complement, cryoglobulinemic vasculitis were regard-

ed as the strongest predictors of lymphoma development, which

is also confirmed in this study. On the contrary, a decrease in the

number of CD19 + cells in the peripheral blood was not previ-

ously considered in the literature as a predictor of the onset of

lymphoma in pSS; in the present study, all patients with lym-

phomas had this feature, in contrast to patients without it.

Probably, a decrease in the number of CD19 + lymphocytes in

the peripheral blood in B-cell lymphomas may be associated with

the intensive proliferation of these cells in the target organs and,

as a consequence, their decrease in the peripheral blood.

Previously, we considered an increase in IgM levels in the "classi-

cal" variant of pSS as one of the predictors of lymphomas; in the

present study, however, the IgM levels in patients with and with-

out lymphomas did not differ, which is probably due to the fact

that some patients were diagnosed with PBC / epitheliitis of the

biliary ducts as a manifestation of pSS, in which there is also an

increase in the level of IgM. The secreting nature of lymphomas

was noted only in 20% of patients in our study, which indicates

the need for biopsy of persistently enlarged salivary glands to

exclude lymphoma even in the absence of monoclonal secretion

according to immunochemical studies of blood and urine.

According to international recommendations for the treatment of

pSS [3, 42–44], in glandular forms symptomatic agents should be

used to stimulate the secretion of saliva and tears, and systemic

therapy in the absence of extraglandular manifestations is not

required. It should be noted that, according to our data, the

course of pSS in patients with lymphomas was characterized by

minimal systemic manifestations and low immunological activity,

but severe glandular manifestations with the development of late

stages salivary and lacrimal gland damage with high lymphoid

infiltration of the labial salivary glands, which led to the develop-

ment of MALT-lymphomas, and in two cases their subsequent

transformation into DLBCL. Thus, in pSS, regardless of the

detected type of antibodies (anti-Ro / La antibodies, RF, ACA or

others) and the presence of extraglandular manifestations, lesions

of the salivary and lacrimal glands progress, which often leads to

the development of LPDs in the first ten years from the onset of

the disease, which means that therapy that can prevent the devel-

opment of this complication should be initiated immediately after

the diagnosis of pSS is established.  

In the present study, the sensitivity of IIF, ELISA and

immunoblotting in relation to the determination of ACA was

comparable, and the determination of autoantibodies to CENP-

A and CENP-B did not allow for differential diagnosis between

pSS, SSc and PBC. Both types of autoantibodies in the same

titers were detected in all examined patients, regardless of the

diagnosis. The limitation of our study was the impossibility of

determining autoantibodies to CENP-C and HP1a, which,

according to several studies [10, 16, 19], may become a useful tool

for differential diagnosis between pSS and SSc in patients with

seropositivity for ACA.
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Figure 2. Algorithm for differential diagnosis of a patient with anticentromere antibodies.
ACA – anticentromere antibodies, pSS – primary Sjogren’s syndrome, SSc – systemic sclerosis, PBC – primary biliary cholangitis, 

ANF – antinuclear factor; RF – rheumatoid factor; AMA – antimitochondrial antibodies, ALP – alkaline phosphatase, GGTP – gamma-
glutamyltranspeptidase, ALT – alanine aminotransferase, AST – aspartate aminotransferase, PTI – prothrombin index, sPAP – systolic

pulmonary artery pressure
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Thus, the high frequency of combinations of pSS, SSc, and

PBC in ACA-positive patients is beyond doubt. Such polyau-

toimmune conditions can cause difficulties in diagnosis and in

the center of this differential diagnostic triangle are ACAs, which

requires a more detailed study of ACA-positive patients with a

multidisciplinary thorough examination of them for the afore-

mentioned conditions. Below, we present a simple algorithm for

the differential diagnosis of ACA-positive patients, which, we

hope, will help rheumatologists in their daily clinical practice

(Fig. 2). This algorithm includes mandatory examination and fol-

low-up of ACA-positive patients to exclude pSS, SSc and PBC,

as well as hematological examination of patients with pSS for the

presence of LPDs, if predictors of their development are found.

The use of this algorithm will make it possible to diagnose pSS,

SSc, PBC and LPDs in the early stages and to more correctly

treat these patients.
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