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CONCEPTUAL MARKINGS OF THE
RESEARCH

The actuality and significance of the topic. Some researchers consider that rheumatoid
arthritis (RA) is not a single disease, but rather a collection of diseases. It could also be a disease
with many different causes. However, RA is ultimately defined based on two main subtypes in
adults: seropositive and seronegative. In seropositive RA, serological tests demonstrate high levels
of antibodies called anti-cyclic citrullinated peptides (anti-CCP) and rheumatoid factor (RF).
These are specific markers for RA and can appear long before overt symptoms of the disease.
About 60% to 80% of people diagnosed with RA have anti-CCP and RF. By definition, people
with seronegative RA do not have these antibodies and complexes in their serum, although this is
controversial.

The development of RA is accompanied by polyclonal activation of B cells and
hyperproduction of autoantibodies, which, through the activation of the complement system and
lymphocytes (directly or through the formation of immune complexes), induce inflammation and
damage to body tissues [1, 3, 7]. In the serum and synovial fluid of patients with RA, a wide range
of organ-specific autoantibodies are detected: rheumatoid factor (RF), anti-citrullinated protein
antibodies (ACPAs), RA-33/hnRNP-A2, immunoglobulin-binding protein Bip/p68, glucose-6-
phosphate isomerase, calpastatin, type Il collagen, HMG1/2 non-histone chromosomal proteins,
carbamylated proteins [2, 9, 19]. The most important in the laboratory diagnosis of RA are
serological tests related to the determination of RF and ACPAs. RF and antibodies to cyclic
citrullinated peptide (anti-CCP) in serum are included in the new classification criteria for the
diagnosis of RA — ACR/EULAR 2010 [8, 14, 22].

In this regard, RF and anti-CCP have been considered as markers of RA and are used as
evidence to justify intensive treatment in patients with seropositive RA (SPRA) [1, 4, 5, 17, 25].
However, it is not known whether patients with SPRA show more severe disease progression
compared to patients with seronegative RA (SNRA) in other than radiological disease activity
scores. Studies have reported greater disease severity and functional impairment in patients with
SPRA both during disease presentation and after treatment with disease-modifying anti-rheumatic
drugs (DMARD:S) [6, 18, 24]. In contrast, other studies reported that patients with SNRA had more
severe inflammatory activity compared to SPRA assessed clinically and by joint ultrasonography
[5, 9, 21] and that patients with SNRA had a worse radiographic outcome compared to SPRA [10,
16, 27]. This divergence may be attributable to differences in the selected patient samples, the
inclusion criteria, and the disease activity scores between studies. In this study, we investigated
and compared the clinical presentations and evolutionary outcomes of patients diagnosed with
SPRA and SNRA.

Currently, there are ACPA-positive and anti-CCP negative subtypes of RA, which differ
in molecular mechanisms of pathogenesis, severity of disease progression, and therapeutic
approaches [7, 11, 15, 27]. ACPA-positive RA is characterized by an accelerated radiological
progression of destructive joint lesions, severe disease evolution with an increase in overall
mortality, and more frequent development of comorbid conditions. However, the data on the
relationship of ACPA with clinical and laboratory indicators of the activity of the pathological
process, the presence of systemic manifestations, the severity of destructive joint lesions in RA
remain contradictory and need to be clarified [6, 12, 16, 18].



An important problem of RA immunodiagnosis is the insufficient standardization of ACPA
determination methods [3, 6, 10, 13, 20].

Recently, new tests for the detection of ACPAs have been developed - an
electrochemiluminescent (ECL) method for the detection of anti-CCP in patient serum and a semi-
quantitative immunochromatographic analysis of anti-CCP and anti-MCV in whole blood serum
using test strips [11, 14, 19, 26 ]. These methods of determining ACPAs significantly expand the
possibilities of laboratory diagnosis of RA, but their clinical significance has not been sufficiently
studied. Therefore, the urgent task of standardizing laboratory studies in RA in the post-analytical
stage is a comparative analysis of the indicators of the content of clinical information from
different methods of determining ACPAs with the calculation of sensitivity and specificity, which
makes it possible to identify the optimal test systems for diagnosis RA which currently remains
seronegative [15, 17, 22, 23, 27].

This study demonstrates that SNRA patients had a more active disease at onset but a more
benign course. This study recruited patients in several rheumatology clinical departments.

The purpose of the study: evaluation of clinical characteristics at presentation and
clinical-evolutionary and radiographic outcome in patients with seronegative rheumatoid arthritis,
with the determination of prognostic factors for disease progression.

Based on the purpose of the study, there were completed the following objectives:

1. Assessment of the triggering factors associated with seronegative rheumatoid arthritis;

2. Comparative evaluation of the particularities of the joint syndrome in seronegative
rheumatoid arthritis and in those seropositive at the onset and in the manifest clinical stage
of the disease;

3. Delineation of the particularities of extra-articular involvement in the evolution of
rheumatoid arthritis in seronegative and seropositive evolution;

4. Study of the clinical-evolutionary profile and its correlation with the clinical, biochemical,
immunological and radiological data of seronegative rheumatoid arthritis.

5. Comparative analysis of quality of life and prognosis in patients with seronegative
rheumatoid arthritis

Scientific research methodology. The type of study carried out is clinical and analytical.
Inclusion and exclusion criteria were used to select patients for the study. The patient groups
studied were homogeneous and comparable. Data accumulation was of the “case-control” type.
According to the requirements of ethical attachment, the study did not include any elements of
human experimentation, and the evaluation criteria did not change throughout the study. The
analysis of the obtained data was performed at the end of the study. Considering the presence in
the statistical examination of groups with several types of variants (nominal and scaling), they
were processed separately. The obtained data were analyzed statistically by statistical data
processing: linear regression analysis, cluster variance with multiple scans, ANOVA (modified
after Welch) to calculate mean values (M), standard error (ES) and standard deviation ( DS), of
correlations (r). Differences in means were compared using Welch's t-test. Methodological support
was provided by the use of the methods presented in the works of well-known specialists in the
field [9, 13].

Scientific novelty and originality

Following the study, we were able to quantify the value of anti-CCP in the clinical
manifestation of RA, so that the presence of autoantibodies and RF reflect a specific clinical
picture and a more severe evolution of the disease. However, the results confirmed that the absolute



value of the amount of anti-CCP and RF is not of primary importance in the expression of clinical
severity. In the same way, the triggering factors associated with the onset of seronegative
rheumatoid arthritis were highlighted - acute viral respiratory infections, intense physical stress
and mental stress, as well as prolonged exposure to hypothermia. The quality of life certified on
the basis of the HAQ questionnaire, which directly targeted motor and functional joint ability,
revealed more favorable values for SNRA, compared to SPRA. At the same time, definite inverse
correlations of this index with the markers of the acute phase, the radiological stage of joint
damage, were also demonstrated. Thus, we conclude that humoral autoimmunity represents the
important link in the onset, evolution and clinical presentation of RA.

The scientific aspects solved in the thesis

The joint syndrome from the onset of rheumatoid arthritis in SNRA presents itself as a
mono- or oligoarthritis, with the predilection involvement of the large and medium joints of the
lower limbs, which later evolves into a polyarthritis that also affects the areas of the small joints.
The radiological evolution of joint involvement in SNRA is more pronounced in the lower limbs
versus the upper ones (p<0.05). The analysis of the prognostic factors of the rapid-progressive
evolution at SNRA highlighted the following ones: insidious onset, triggered after the age of 60;
onset through polyarthritis with symmetrical involvement of the interphalangeal joints of the
plantar region or through monoarthritis with asymmetrical radiocarpal joint damage; the presence
of extra-articular manifestations and smoking.

The theoretical significance of the work

Rheumatoid arthritis is a pathology with an autoimmune component, with a severe and
progressive evolution which, although it shows a predilection for seropositive evolution, it evolves
seronegative just as severely and due to its particularities of the evolution of articular and extra-
articular manifestations, severely impairs the motor and functional abilities of seronegative
patients , producing an adverse impact on the quality of life.

The applicative value of the work

The study of extra-articular manifestations in rheumatoid arthritis established the presence
of clinical dimorphism depending on the patients' seronegativity and seropositivity. Seronegative
patients have a reduced rate for vascular, gastrointestinal, and hepatic manifestations (manifested
by gastroduodenal ulcer and fatty degeneration of the liver), metabolic pathology (both with active
smoking status and nontraditional factors determined by the underlying pathology), and a reduced
predisposition for the association of chronic bronchial infections and renal damage compared with
seropositive rheumatoid arthritis

The scientific problem solved in the thesis consists in the assessment of clinical and
paraclinical characteristics in patients with seronegative rheumatoid arthritis, therefore
determining prognostic factors in these patients.

Implementation of results. The obtained data will be applied in the activity of the
Discipline of Rheumatology and Nephrology, of PMSI RCH "Timofei Mosneaga", Chisinau,
Republic of Moldova.

Approval of scientific results. The results of the thesis were discussed, approved and
recommended for support at the meeting of the Discipline of Rheumatology and Nephrology of IP
SUMPh "Nicolae Testemitanu" (minutes no. 3 of 19.09.2023), at the 321 Scientific Profile
Seminar, specialty 321.04 - Rheumatology (minutes no. __ from ) and within the
University Senate (minutesno. __ from ).
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Sciences /Revista de Stiinte ale Sanatatii din Moldova 2022, and 1 article in Arta Medica 2023. 5
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Health, Economics and Management in Medicine (Sanatate Publica, Economie si Management in
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THESIS CONTENT

1. SERONEGATIVITY OF RHEUMATOID ARTHRITIS -
DIFFICULTIES IN CLINICAL-PARACLINICAL ASSESSMENT

1.1 Rheumatoid arthritis — some clinical-evolutionary aspects of seronegativity

The heterogeneity of the pathogenetic mechanisms of RA is reflected in the existence of a
wide range of phenotypes and endotypes of the disease, which allows us to consider it not as a
"single disease”, but as a clinical and immunological syndrome, which can evolve seropositive or
seronegative [1 -3, 12, 16, 25]. RA is a frequent immunoinflammatory disease and one of the most
severe, which determines the great medical and socio-economic significance of this pathology [7,
11, 17, 21]. The prevalence of RA among the adult population in different geographical areas of
the world varies from 0.5 to 2% [4, 9, 24]. The disease occurs in all age groups, but the peak
incidence falls on the most active age — 40-55 years.

In the absence of effective therapy, the impact on life expectancy of patients with RA is 3
years less in women and 7 years less in men, primarily due to the increased risk of developing
comorbid diseases - cardiovascular pathology, osteoporosis, severe infections, lung diseases
interstitial, oncological diseases [6, 8, 13, 18]. In many patients with RA, the prognosis is
considered as poor as in lymphogranulomatosis, type 2 diabetes, trivascular lesions of the coronary
arteries, and stroke. RA causes persistent function loss (disability) in half of patients within the
first 3-5 years of disease onset, and after 20 years, one third of patients become completely
disabled.

The essence of the pathological process in RA is a systemic autoimmune inflammation,
which affects the synovial membrane of the joints with maximum intensity. The evolution of RA
includes several stages of sequential (or discrete) development: "preclinical”, which is transformed



into "symptomatic”, culminating in the formation of a complex of early and then extensive clinical
and laboratory symptoms characteristic of RA [13, 19-21, 25]. It is assumed that the development
of "subclinical” synovitis is already observed in the "preclinical” stage of RA and is associated with
local microtrauma, joint damage, activation of the complement system and/or the pathogenic effect
of autoantibodies (or immune complexes) that determine the activation of periarticular osteoclasts
expressing citrullinated proteins that cause bone destruction, the synthesis of "pro-inflammatory"
mediators that induce the development of pain and inflammation. In the synovial tissue in RA,
massive infiltration by "immune" cells (T-lymphocytes, B-lymphocytes, plasma cells,
macrophages, mast cells, activated stromal cells and synovial fibroblasts), the nature of the
interaction between them and the synthesis profile of “pro-inflammatory"” mediators are detected
varies significantly depending on the stage of the disease [4, 9, 12, 16, 21].

Seronegative rheumatoid arthritis is characterized by the fact that the patient does not have
RF or anti-CCP, but this does not affect the progression of the disease. The disease does not start
as acutely as other forms, and the evolution and symptoms are less pronounced [7, 18-20, 27]. The
onset of symptoms begins with the involvement of one or more joints, but they are not characterized
by symmetry [5, 14, 17]. Large joints are involved in the process more often, finger joints - less
frequently [1, 5, 23-25].

Seronegative rheumatoid arthritis, the prognosis of which is more favorable compared to
other forms of pathology, develops against the background of exposure to the following factors:
hereditary predisposition; difficult environmental situation and living conditions; viral diseases;
diseases of the endocrine system; stress; mechanical damage to the elements of the
musculoskeletal system; alergic reactions; infectious diseases; overload [3, 15, 19, 23]. The risk
group includes the elderly (from 40 years old).

Clinically pronounced joint lesions in patients with seronegative RA may be preceded by
a prodromal period lasting from several weeks to several months. During this period, the patient
may be bothered by increased fatigue, weight loss, arthralgias, subfebrile body temperature [6-9,
15, 18, 21].

The onset of the disease is characterized by diversity, the following options for the onset
of seronegative RA are conditionally distinguished [9-11, 24]:

e symmetrical polyarthritis with a gradual increase (over several months) of pain and
stiffness, mainly in the small joints of the hands (in half of the cases);

e mono-oligoarthritis of the knee or shoulder joints with subsequent rapid involvement of
the small joints of the hands and feet in this process;

e acute monoarthritis of large joints, similar to septic or microcrystalline arthritis;

e recurrent bursitis and tenosynovitis, especially often of the hand joints;

e acute polyarthritis in the elderly: multiple lesions of small and large joints, severe pain,
diffuse edema and limitation of joint mobility.

e generalized myalgia, stiffness, depression, bilateral carpal tunnel syndrome, weight loss.
Usually seen in the elderly. It resembles polymyalgia rheumatica. The characteristic
clinical signs of RA develop later [5, 8, 21-24].

When attesting the particularities of the joint syndrome, the scientists found differences, a
more frequent involvement of the metatarsal and talo-crural joints in SNRA at the onset of the
condition, while in SPRA the small joints of the hands and radiocarpal joints are more frequently
involved. The latter also found that the symmetry of the affect was registered somewhat more often
in SPRA, and the morning recovery more prolonged in SNRA. Some scientists, studying the



peculiarities of RA in 787 patients, came to the conclusion that at the onset of the SNRA pathology,
the middle and large joints of the upper limbs - humerus and elbows - are more frequently affected,
which is in great contradiction with the majority of studies carried out for this purpose, which
demonstrate a prevalence at the onset of the large and medium joints of the lower limbs. Scholars'
opinions differ on the radiological manifestations and their degree of progression in patients with
SPRA and SNRA. Thus, some authors [11, 13, 15, 19] report a reduced expression of joint damage
in SNRA. Opponents, however, declare a relatively rapid progression of joint changes in SPRA
predominantly at a young age and with a high frequency of erosive evolution. Thus, in the literature
there are no unanimously accepted opinions regarding the nature of the radiological changes in
patients with SNRA and SPRA. The contradictions could be explained by the inhomogeneity of
the patient groups. The vast majority of studies note a greater activity of inflammation and
immunopathological reactions to SPRA compared to SNRA. Therefore, studies on important
series of patients with mainly articular manifestations with different age periods, reported a high
activity of the immuno-inflammatory process in SPRA [6, 18, 23].

The analysis of the indicators of the immunopathological status highlighted the reduction
by consumption of the serum complement fractions regardless of the RA type, with a more
pronounced tendency in SPRA. Among the indicators were mentioned: within SPRA, the increase
in the level of G and M immunoglobulins, the circulating immune complexes, is specific, showing
a severe evolution. In the same way, a direct correlation was determined between SNRA and anti-
keratin antibodies, with important specificity for RA, noting the increase of CRP in SNRA, with
insignificant statistical significance. Thus, the lack of a consensus on the specifics of the immuno-
inflammatory process in patients with SPRA and SNRA, confirms the need for further research
with the aim of elucidating the immunoserological and evolutionary clinical-management
particularities in patients with RA [2, 5, 16, 19, 22].

Research on the extra-articular systemic manifestations of SNRA is very limited. There is
an increased tendency of SPRA to manifest extra-articularly, but there are some sporadic reports,
which do not declare significant differences in the frequency of systemic manifestations regardless
of the serological results of RF and anti-CCP [3, 9, 12, 16, 22].

The review of the data from the specialized literature directed our opinion about a small
number of publications with reference to extra-articular affections of the SNRA. One of the most
important systemic manifestations of SNRA is vascular disease, which occurs in approximately
2.5% of patients. According to some scientists, the severe forms of rheumatoid vasculopathy are
more frequently found in SPRA, at an age over 55 years, with a high frequency of extra-articular
damage and argue for the development of pro-inflammatory dyslipidemia and vasculopathy [4, 11,
19,26 ].

It needs to be mentioned that dyslipidemia can induce vasculopathy in patients with SNRA.
Respectively, the aspects regarding SNRA 's particularities remain to this day not definitively
elucidated. This equally refers to the assessment of systemic manifestations, including rheumatoid
vasculitis and amyloidosis and the degree of their progression, a phenomenon that to some extent
can be linked to a non-rigorous preselection of patients for the study [3-5, 16, 21]. No works have
been carried out with the clinical-paraclinical description of SNRA and with the simultaneous
assessment of the indicators, which characterize the functional state of the pituitary-gonadal
system. Starting from the above, the study of various clinical aspects, paraclinical features and the
function of the immune system in SNRA presents a problem of important scientific and practical
value, as an element to reduce morbidity, disability and mortality, to establish effective therapeutic
strategies and improving the quality of life of patients with SNRA [12, 16, 25, 27].
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1.2 Clinical significance of antibodies to citrullinated proteins in rheumatoid
arthritis

To date, a sufficient amount of data has been accumulated to allow us to consider anti-CCP
to be the most effective marker for the diagnosis of RA. Development of ELISA using PCC2 as
antigen achieved sensitivity = 91% and specificity = 98% [1, 6, 7, 11, 19]. The high diagnostic
potential of anti-CCP2 is confirmed by their detection in 34-69.3% of RF IgM seronegative
patients with RA [3, 6, 8, 16, 19]. It should be noted that the sensitivity of ACPA2 determination
at the onset of RA (<2 years) is insignificantly lower than in established RA [1-5]. In general, for
the diagnosis of early RA, the sensitivity of this test is 78-97% and the specificity is 66-81% [2,
9, 13, 27].

In clinical and laboratory practice, test systems for ELISA are also used, using the third
generation antigen. It allows the simultaneous determination of antibodies of the IgA and IgG
isotypes, but they do not exceed their ACPA2 diagnostic value [3, 18, 24]. In addition, in the
specialized literature [6, 17, 25], by comparing the sensitivity and specificity of IgA, 1gG and IgM
isotypes in RA, it was demonstrated the advantage of determining ACPA 1gG. A generalized
analysis of the results of ACPA detection in different rheumatic diseases showed higher sensitivity
of this marker in the diagnosis of RA compared to RF IgM [14, 18, 21].

The role of ACPA as a predictor of the development of a more pronounced degree of joint
destruction and a much more severe clinical picture of the disease is actively discussed, while it
is proven that its prognostic value in relation to the development of a severe erosive process
increases significantly when it is determined jointly with HLA BQV1 * 0101, 0104, 0404 [8, 12-
15]. The combined determination of anti-CCP2 and RF is optimal for predicting the nature of RA
evolution in the group of patients with early synovitis [5, 11, 18, 24, 27].

Anti-CCP is a more stable serological marker of RA compared to RF IgM, less likely to
undergo seroconversion during the course of the disease and does not depend on age, while the
frequency of detection of RF in healthy people increases with age, reaching 10-30% [10, 13, 17,
23]. An increase in RF concentration reliably correlates with acute phase indicators (ESR, CRP)
and reflects inflammation activity to a greater extent than ACPA [6, 14, 19, 23].

In the diagnosis of RA, anti-MCV represents fairly informative parameters (sensitivity:
69.5-82%; specificity: 91-97%) [3, 16, 20, 26]. At the onset of RA, anti-MCV demonstrates a
lower specificity (67%) than during progression, which shows a similar sensitivity (71%) [7, 12,
17, 22]. A number of studies have observed the relationship between the concentration of anti-
MCYV and ESR and the number of swollen joints [4, 8, 11, 17]. Various authors provide conflicting
data regarding the relationship of anti-MCV level with disease activity. On a small sample of
patients, a correlation was detected between the concentration of anti-MCV and DAS28 (r=0.404),
while other research did not find such a relationship [1, 6, 23]. It is noted that the simultaneous
totalization of anti-MCV, anti-CCP and RF IgM test results is accompanied by an increase in
specificity to 78%-100% [1, 9, 22].

In the diagnosis of RA, AKA demonstrates high sensitivity (95-97%) with intermediate
specificity (36-59%) [4, 7, 12, 18]. All studies observed an association between AKA positivity
in disease severity and joint destruction severity [1, 19, 22, 25]. In addition, the determination of
AKA can be a useful serological test for the differential diagnosis of RA with polyarthropathy
associated with hepatitis C [2, 8, 10, 11, 26].

Thus, an important feature of RA as a systemic autoimmune disease is the hyperproduction
of a wide range of organ-specific antibodies, among which RF and ACPA are of the greatest
clinical importance.
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2. CLINICAL-STATUS CHARACTERISTICS AND RESEARCH
METHODOLOGY OF SERO-NEGATIVE RHEUMATOID
ARTHRITIS

2.1. The clinical-status characteristics of the study group

In order to achieve the proposed goal and objectives, a sample of 100 patients was selected,
with the diagnosis of RA confirmed by the ACR/EULAR 2010 diagnostic criteria - 50 patients
with seropositive RA and 50 patients with seronegative RA. The study was carried out in the clinic
of the Discipline of Rheumatology and Nephrology of the Department of Internal Medicine of
SUMPh "Nicolae Testemitanu", the rheumatology and arthrology sections of PMSI RCH "Timofei
Mosneaga” and MSPI MCH "Sfanta Treime" in the years 2015-2019. Being interested in
comparing the clinical features of seropositive and seronegative RA, the study group was divided
into 2 categories of patients depending on the presence of RF and anti-CCP - group 1 SNRA and
group 2 — SPRA. Patients in the studied groups underwent thorough evaluations according to the
developed design.

Criteria for inclusion in the study:
o Definite diagnosis of RA according to the ACR/EULAR 2010 criteria;
e Age >20 years;
e Inclusion of patients of different disease duration (minimum number of 5 for each age
subgroup)
e Patient acceptance to participate in the study

Exclusion criteria:
e Patients who, due to severity, receive GCs in a cumulative dose > 20 mg/24 h;
e Concomitant chronic decompensated pathologies: DM, liver cirrhosis, TB, etc.

The diagnosis of RA was defined based on the ACR/EULAR 2010 criteria. Thus, based on
these criteria, the diagnosis of RA is confirmed in the presence of at least 4 of the 7 criteria. Criteria
1-4 must persist for at least 6 weeks.

11



Patients with rheumatoid arthritis
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Figure 4. Study design
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We mention that the studied groups were homogenized by age (SNRA, average age is
53.4+1.71; [26.7; 1.234] and for SPRA it is 52.3+1.14 [27.1; 1.314]) and by duration of disease
(SNRA - 88.1£9.5 months and SPRA - 98.4+10.2 months; p>0.05).

The clinical characteristics attested based on the RA classification criteria in the study
groups are shown in Table 4.

Table 4. Clinical characteristics of patients in the study group, %

Evaluation criteria Total group (RA) v?, df p
n=100

Disease evolution: (df=1)
Slow progression 84 (84%) 2,491 0.037

Fast progression 16 (16%) 2,349

Activity degree: (df=2)
low (DAS28) 12 (12%) 1,378 0.042
moderate (DAS28) 44 (44%) 3,324 0.078
high (DAS28) 44 (44%) 1,981 0.081

RF/anti-CCP (df=1)
Positive 50 (50%) 2,347 0.039

Negative 50 (50%) 2,619

Radiological status (Steinbrocker, 1949) (df=3)
I 2 (2%) 2,179 0.033
1 48 (48%) 1,058 0.069
i 46 (46%) 2,034 0.071
v 4 (4%) 2,089 0.021

Functional class (Steinbrocker, 1949) (df=3)
I 2 (2%) 2,597 0.019
1 69 (69%) 3,187 0.078
i 23 (23%) 2,169 0.044
v 3 (3%) 2,654 0.023

Note: y*— correspondence coefficient; df — degrees of freedom.

2.2. Algorithms and principles of patient examination

In order to define the clinical particularities of RA in seronegative and seropositive clinical
presentation, especially the joint syndrome and extra-articular manifestations, the patients in study
groups | and Il were examined according to a clinical and paraclinical program illustrated in the
study design. The joint syndrome as the main clinical expression of the disease was examined by
using complementary scores for the assessment of joint damage, which included: the joint index
28, Ritchie and Lee index, with the performance of the radiological joint examination, which
included the evaluation of the palmar and plantar joints at 100 patients with the aim of determining
the manifestations of osteo-articular damage expressed by: pinching of the joint space, juxta-
articular osteoporosis, the presence and number of erosions, ankylosis and osteo-articular
deformations), with staging according to Steinbrocker. In the presence of indications, radiographs
of other joint areas were also performed. The evaluation of the disease activity was carried out by
analyzing the blood count with ESR, CRP (mmol/l) and fibrinogen (g/l) with the assessment of
the DAS-28 index. Immunological evaluation: the detection of RF in the serum and synovial fluid
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of patients was related by the latex-test method authorized by Refa-Dac, which is based on the
ability of RF not to agglutinate latex particles sensitized by native human IG and anti-CCP
antibodies by the chemiluminescent method (Eleksys-2010 automated analyzer, manufacturer: F.
Hoffman-La Roche Ltd, Switzerland). To assess the quality of life, the HAQ (Health Assessment
Questionnaire) questionnaire was used, validated for patients with RA, completed individually by
each of the 100 patients with RA from the study. In the same way, in order to achieve the proposed
objectives, we performed: the assessment of extra-articular manifestations, lipid metabolism, the
respiratory system, the digestive system and the status of the renal system.

2.3. Methods of statistical examination
All the values obtained as a result of the conducted study were processed statistically in

the statistical program STATISTICA ver. 7.0 (StatSoft, USA). For the statistical analysis of
small values, non-parametric methods were used, in which the significance was analyzed in each
group using Welch's modified t-test (adapted for abnormal distributions and asymmetric groups),
and for categorical variables frequency differences were assessed by the y2 criterion with Yates
correction and, in cases of 2x2 contingency tables — according to Fisher's exact test.

According to the data on the Republic of Moldova, seronegative rheumatoid arthritis at the
ages included in the study has the lowest frequency for RA, on average in a proportion of 0.17%
and P¢=0.0017, so that the minimum group was assessed according to this nosology. Thus, in the
research group the incidence must be three times higher P1=0.0051; P= (P1+ Po):2 =0.0034.
Entering the data into the formula, we obtained that the required number of patients is 20.5 (=21),
so 50 patients were accepted in each study group. In the case of the presence of variables in the
statistical examination, the correlative analysis was performed using the y? criterion and the
correlation coefficient (r). The correlation coefficient of a and b values is determined by:
r(&,n) = 1d.1(E,n) + (o(&) xo(n)) . Data exploration through box-plots allowed the distribution

of the max-min values, the median and the standard deviation, and the cluster method highlighted
the similarity (dendrograms), with three-dimensional multiple scanning. The ANOVA analysis
established the interaction of the factors.

3. CLINICAL-PARACLINICAL, EVOLUTIONARY AND
PROGNOSTIC CHARACTERISTICS IN PATIENTS WITH
SERONEGATIVE RHEUMATOID ARTHRITIS

3.1Clinical, laboratory and radiological peculiarities of seronegative rheumatoid
arthritis

The clinical-status characteristics of the patients in the studied groups demonstrate their
homogeneity (Table 5) - thus having the possibility to characterize the evolution of the disease by
age groups and depending on the duration of the disease with the assessment of the onset and
evolution depending on the serological status.
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Table 5. General characteristics of the subjects in the study group

General data SNRA SPRA 2, df
n=50 n=50 p (C)
Age, yrs 51,241,93 | 50,5+1,66 | 0.089 (44,0-59,0) 1,596
(M£m)
Age at RA onset, yrs 44,9+1,87 | 41,0£1,75 | 0.071 (38,0-49,0) 1,348
(MxSD)
Disease duration, months 89,9+11,66| 112,8+12,24 | 0.044 (72,0-125,0) 2,018
(MxSD)
Age groups at the onset (df=4)
AR, %
o <30yrs 16,0 18,0 0.059 (14,0-19,0) 2,676
e 31-40 22,0 24,0 0.057 (20,0-25,0) 2,318
o 41-50 32,0 40,0 0.049 (31,0-42,0) 3,018
e 51-60 18,0 10,0 0.048 (8,0-20,5) 2,089
e >60yrs 12,0 8,0 0.051 (7,0-14,0) 3,077
Groups based on disease (df=3)
duration,% 14,0 2,0 0.007 (1,0-16,0) 2,037
1. <1lyr 38,0 46,0 0.049 (32,0-49,0) 3,078
2. 1-5yrs 38,0 28,0 0.038 (24,0-40,0) 1,268
3. 6-15yrs 12,0 24,0 0.041 (8,0-26,0) 1,249
4, >15yrs

Note: t - the value of the coefficient (Welch test); y>— correspondence coefficient; df — degrees
of freedom.

In order to facilitate comparability, the study groups were created from an equal number
of people. According to the data in the table, the subjects in the studied groups were comparable
according to the average age (p>0.05), the average age of onset (p>0.05) as well as the average
duration of the disease (p>0.05). If we refer to the age of RA onset, in seronegative cases, a
relatively uniform distribution of onset was observed for all age groups, perhaps with a more
pronounced tendency for the 4th decade of life (32%). In seropositive cases, however, an
agglomeration was observed up to the age of 50 for the onset, with peaks recorded for 31-40 years
age group(24%) and maximally for 41-50 years age group (40%), the period where the maximum
incidence of disease activity lies.

Thus, we can note the fact that for the studied patients, the age at RA onset in seronegative
and seropositive patients follows the same regularities.

Hereditary predisposition was attested anamnestically in the evaluated patients, thus 84%
of the patients in the study group did not present familial aggregation for RA. According to the
data in Table 6 - 12% of seronegative cases and 8% of seropositive cases mentioned the presence
of RA in first-degree relatives and 4% of seronegative cases and 4% of seropositive cases noted
the presence of the disease in second-degree relatives.
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Table 6. Genetic predisposition distributed by study groups, %

Heredo-collateral anamnesis | SNRA| SPRA P () y?, df=1
n=50 n=50

Unaggravated heredity, % 84 88 0.061 (37.0-44.0) 2,037

RA in first degree relatives, % 12 8 0.063 (6,0-12,0) 3,045

AR in 2" degree relatives, % 4 4 0.388 (4,0-4,0) 1,987

Note: y?— correspondence coefficient; df — degrees of freedom.

The role of the triggering factors, determined anamnestically, which immediately preceded
the onset of AR, was analyzed and are shown in Table 7.

Tabelul 7. The share of triggering factors that preceded the onset of RA, %

Trigger factors SNRA | SPRA P a v?, df=1
n=50 n=50

ARVI 30 22 0.029 22.0-38.0 1,548
Physical stress or intense 17 12 0.051 8.0-22.0 2,147
physical exertion
Acute mental stress 15 14 0.054 12.0-16.0 2,315
Prolonged exposure to 12 8 0.049 6.0-16.0 2,614
cold and hypothermia
Joint trauma 4.0 6 0.061 3.0-6.0 2,919
Exacerbation of chronic 2.0 6 0.058 1.0-6.0 2,316
infections
Age-specific hormonal 9 16 0.002 1.0-16.0 2,347
disturbances
Births, abortions 8 16 0.0034 0.0-16.0 1,988

Note: »?— correspondence coefficient; df — degrees of freedom.

According to the data presented in Table 7, the maximum weight as a trigger factor, for
both groups, went to ARV, but at the same time SNRA presents a statistical value clearly superior
to that obtained in SPRA (p<0.05). The next important triggering factor, by weight, for SNRA,
was intense physical over-exertion, followed equally by mental stress and prolonged exposure to
cold. In SPRA, births, abortions and age-specific hormonal changes, as well as the psycho-
emotional factor, had an important share. RA presents different forms of onset: acute, subacute
and insidious (Figure 5).

16




80% 72%

58% p<0,05

60%

40%

20%

0%
SNRA SPRA

minsidious ™ subacute ™ acute

Figure 5. Distribution of RA onset among subjects in the study group,%

Most patients were registered with insidious onset, SNRA - 72%, and for SPRA - 58%
(p<0.05). Likewise, the acute/subacute onset did not reveal statistically significant differences
(p<0.05), but an increased rate was recorded in the case of SPRA (14% acute onset and 28%
subacute onset) compared to SNRA (8% and 20 %).

The onset of RA in the vast majority of cases is predominantly articular, presenting as
monoarthritis, oligoarthritis or polyarthritis. The patients in the study groups presented the
following picture of the onset of the joint syndrome shown in Figure 6. Thus, we find that SNRA
more frequently started with monoarthritis (56%) and oligoarthritis (16%), while SPRA presented
a monoarticular onset in 36% cases and oligoarticular in 10% cases. For monoarticular onset, the
difference between the groups is statistically significant (p<0.05). At the same time, SPRA is
characterized by a symmetrical polyarticular onset of RA, mentioned in 54% of cases, compared
to 28% of SNRA that indicated a polyarticular onset, the difference being statistically significant
(p<0.05).

60% 56% 54%

50%

40%

30%

20%

10%
0%

28%

0,d8%

19%,0

SNRA SPRA
® monoarthritis ~ ®oligooarthritis = poliarthritis

Figure 6. The character of the joint syndrome at the onset of RA in the subjects of the study
group,%

The radiological examination of the hands and feet was performed in all 100 patients in the
study group. Additionally, radiological images of other joints were selected that showed a marked joint
deformity or a manifest functional disability. The obtained results are presented in Table 10.
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Table 10. Radiological evaluation of the joint syndrome in the patients of the study group, %

v?, df
Radiological space Sn'\lgg‘ SnP:F;g\ p 95 %ClI
Small joints of the
hands: (df=3)
o Stagel 2,0 0,0 0,179 0,0-1,8 2,017
e Stagell 48,0 52,0 0,237 46,7-51,2 2,134
o Stage IlI 46,0 30,0 0,038 32,1-44,2 1,954
o Stage IV 4,0 18,0 0,012 3,5-13,5 1,746
The small plantar (df=3)
joints:
o Stagel 4,0 0,0 0,184 0,0-3,3 2,033
o Stage Il 46,0 78,0 0,018 33,4-61,0 2,098
o Stage Il 48,0 18,0 0,024 12,4-31,8 1,234
o Stage IV 2,0 4,0 0,053 1,5-3,3 1,649
Joint erosions:
e Unique 18,0 28,0 0,052 14,5-23,6 1,647
o Multiple 14,0 42,0 0,013 11,0-37,5 1,239

Note: y*— correspondence coefficient; df — degrees of freedom.

The analysis of the radiological changes in the joints of the hands highlighted
particularities for SNRA and for SPRA with obvious statistical significance (p<0.05). In case of
SNRA, a more benign evolution of joint damage was established, only 4% of them reached the
advanced stage of joint destruction, the majority presenting radiological stage Il and Ill. In the
SPRA study group, 52% presented stage Il and the other half presented radiological stage 111 and
IV, the latter having a share of 18.0%.

The radiological changes of the plantar joints also indicate statistically significant
differences between the groups. SNRA is characterized by a more advanced stage of radiological
changes in the small joints of the legs, 48% of them indicated radiological stage 111 compared to
18% of SPRA who presented the same stage. The majority of SPRA (78%) on the radiography of
the small joints of the legs showed changes corresponding to the radiological stage 11 (p<0.05).

Analyzing advanced joint evolutions, depending on the duration of RA, in these patients
we found that joint destruction develops in the first 5 years of the disease, a phenomenon valid for
both groups.

For a more objective assessment and a more accurate quantification of joint damage, we
applied the calculation of joint indices. For joint index 28, the number of painful joints and the
number of swollen joints were determined separately. The data are presented in Table 11.

Table 11. Evaluation of joint indices in SNRA and SPRA

o SNRA SPRA
0
Indicii articulari =50 =50 p (95 %ClI)

Ritchie Index, (M+SD) 2840 +153 | 32,86+1,54 0,024 (24,15-33,95)
Articular index 28 for 14,80+1,30 | 19,30+096 |  0,0097 (11,08-22,9)
painful joints, (M+m)

Articular index 28 for 20,1241,28 | 23,46+0,76 0,037 (18,5-24,67)
swollen joints, (M+m)
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Graphical analysis of the relationships of these indicators for seronegative RA reiterated a
state generally similar to seropositive RA (Figure 7).

3D Scatterplot: Indicele Ritchie,
Indicele articular 28 articulatii durercase,
Indicele articular 28 articulatii tumefiate

(Casewise deletion of missing data)

RE1VeraY

Figure 7. Graphical presentation of the relationship of mean values of joint indices
in patients with SNAR

The calculation of joint indices revealed statistically significant differences between SNRA and
SPRA (p<0.05) according to the Ritchie index and the Joint Index 28 calculated for swollen joints as
well as the Joint Index 28 calculated for painful joints (p<0.01), in all cases SNRA demonstrating more
moderate figures of joint involvement.

The evaluation of the joint syndrome was performed by assessing the non-specific inflammation
markers CRP and ESR. Their presence in large amounts in the serum, the presence of prolonged osteo-
articular healing, indicates high activity of the inflammatory process at the level of the synovium with
the presence of joint destruction. Another objective and complex index, which denotes disease activity

in RA patients that we determined in the study group, was DAS 28. The results obtained are presented
in Table 12.

Table 12. The average values of markers of the acute phase of inflammation in SNRA and

SPRA
Acute phase markers SNRA SPRA 0

n=50 n=50 P(®) 95 %6Cl
CRP, mmol/l (M£SD) 24.0243,276 | 19,16+3,803 | 0,052 (1,229) | 11,35-25,08
ESR, mm/h (M£SD) 35,84+2,122 34,68+2,07 | 0,145 (1,974) | 21,3-39,7
Fibrinogen, g/l (M+SD) 5.17+0,24 4,60+0,28 | 0,072(2,347) | 2,07-533
DAS28 (M+SD) 6,781+0,190 | 7,249+0,994 | 0,047 (2,266) | 4,21-8,52
'(\I/\'/?:gg;] stiffness, minutes | 51 847576 | 156,60+11,85 | 0,059 (3,001) | 74,0-1685

Given the fact that the patients were in the rheumatology clinic with exacerbation of the

pathology, the non-specific markers of inflammation presented high values. Although without
statistical differences between groups regarding the acute phase indicators, with the exception of
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the DAS28 index, SNRA showed an increase in CRP and ESR, while SPRA had a prolongation
of morning stiffness.

Through the multiple correlational analysis, we evaluated the degree of correlation
between the number of painful joints determined by the joint index 28 and markers of disease
activity. In the result, we found a moderate positive correlation, with the morning wakefulness of
r = 0.304, with the number of erosions of r = 0.308, with the Lee index of r = 0.423 and with the
quality of life index - r = 0.365. At the same time, a strong correlation was highlighted with the
DAS28 score. The number of swollen joints also calculated by the joint index 28 demonstrated
moderate positive correlations with the HAQ and Lee indices and a substantial correlation with
the DAS28 score of 0.804. The described correlations refer equally to SNRA and SPRA (Figure
9).

Correlations (Spreadsheet1.sta 442v*103c)

DAS 28 Lee

1A 28

MAD

i,
)

\
.

N . N
. W "
\‘§ T
§§_§m§§§s L

HAQ

N .
.
o .
§§§§__§

@

At

N St

x T

| . \\ = T
§§ Fooo s,

HAT

)

NN

NN 5
\\x.‘
Nlse L

Figure 9. Correlation matrix of joint and cumulative index values (DAS28, Lee, HAQ) in
patients with SNRA

Another point that deserves attention in the evaluation of patients with rheumatoid arthritis
is the determination of the degree of functional disability in these patients, achieved by calculating
the Lee index and, at the same time, the assessment of the quality of life based on a questionnaire
validated for RA, the HAQ questionnaire. Both indicators are used to highlight the motor disability
of patients with RA and are followed as criteria for remission of the disease, for the evaluation of
treatment. The results of these assessments are presented in Table 13.

Tablel3 Evaluation of Lee functional index and HAQ quality of life index in patients with
RA in study groups | and 11

Indices SNRA SPRA p (t)
n=50 n=50
Lee Index, score (M£SD) 15,46+0,91 20,18+0,76 0,0028 (2,007)
HAQ Index, score (M£SD) 1,68+0,08 1,92+0,07 0,0271 (1,088)

Note: x*— correspondence coefficient; df — degrees of freedom.




The calculation of these indices at SNRA and SPRA revealed statistically significant
differences between the groups. In conclusion, we can mention the fact that in SNRA, functional
disability due to illness is less affected than in SPRA (p<0.01), at the same time, the quality of life
has more favorable indicators compared to those determined in SPRA (p<0, 05).

Later, having these data available, we were interested in evaluating the correlation between
the parameters characteristic of the inflammatory process in RA and the radiological stage of joint

damage in these patients, the results obtained are shown in table 14.

Table 14. The inter-relationship between the radiological stage and inflammation markers in
SNRA and SPRA

Indices Radiologicall  Radiological Radiological Radiological

stage | stage I stage 111 stage IV

Morning SNRA 77+3.43 11375+744 | 156.08+11.90 | 1800+600

stiffness, min ~sgp A : 13269+13.12 | 1460+1848 | 24333+3257
(M+SD)

ESR. mm/h | SNRA 44147 4 34.95+3 30 37.00+3,05 29 00+7.0
(M+SD)

SPRA : 29 46+2 53 38.33+3.93 43.66+6.35

CRP, mmol/l | SNRA 12.242.4 20 54+4.75 27 13+4.98 36.00+12,00

(M2SD) SPRA . 10.62+2.21 10.73+7.02 | 42.88+14.40

DAS28 SNRA 503+13 6.24+0 29 7 34+0 20 7 552054
(M£SD)

SPRA ; 6.93+0 20 7 40+0 19 7.90+0.28

Lee Index | SNRA 80+171 12.41+1.66 18.30+1,18 23.00+1,00
(M£SD)

SPRA ; 18.23+0,60*** |  2046+1,28 25 33+2.65

HAQ Index | SNRA 0.87+0.09 1.48+0 12 1874012 2 31+0.06
(M£SD)

SPRA ; 1.67+0,08 2114007 2 32+0.22

Note: ***p<0,001

Based on the data presented in this table, we can underline the correlation that stands out
between the degree of disease activity and the advancement of the radiological stage. In both
SNRA and SPRA, a positive correlation trend was observed between the more advanced
radiological stage and the higher average values of the acute phase markers such as: duration of
the morning stiffness, ESR, CRP, DAS-28. At the same time, the presence of correlation indexes
between the joint radiological stage and the values of the Lee functional index as well as with the
values of the HAQ quality of life index was noted.

3.2. Comparative onset characteristics of seronegative rheumatoid arthritis
When collecting the anamnesis of the disease, the patients were asked to mention precisely
which joint or which joints were affected at the onset. The results obtained in this chapter are
shown in Figure 11.
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Figure 11. Topographical distribution of the joint syndrome for the onset of RA in
the subjects of the study group, %

SNRA at RA onset showed a notable predilection for the large and medium joints of the
lower limbs. The most frequent SNRA mentioned the damage at the onset of talocrural joints (30%
left talocrural and 28% right talocrural), with a statistically significant difference compared to
SPRA (p<0.05). Also, in SNRA, during the onset period, a tendency to affect knee joints was
observed (22% right knee and 20% left knee) compared to patients with SPRA (16% and 14%
respectively). When the onset of RA was achieved through polyarthritis of the small joints, no
differences were noted in SNRA for the upper or lower limbs. In SPRA, however, the most
frequent RA started with polyarthritis of the small joints of the hands compared to the small plantar
joints (p<0.01), also noting statistically significant differences compared to the damage to these
joints at the onset of RA in seronegative cases (p< 0.01). Involvement of the radiocarpal joints at
the onset of the pathology was less frequently observed in SNRA than in SPRA (p<0.05). The
onset of joint syndrome by affecting the humeral joints is absolutely identically distributed in the
two groups.

During the objective examination of the patients in the study group, joint pain and joint
swelling were attested by compression of the joint areas.
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Figure 12. Distribution of swollen joints of the upper limbs dependlng on the study group

In the expressed stage of the disease, the joint syndrome acquires a generalized character,
with polyarticular involvement. At the identification of joint pain in the subjects of group | and
group Il of the study, a predilection for the small joints of the hands and soles was observed (Figure
12). In SNRA, these joint areas were affected in relatively uniform proportions, while SPRA
demonstrated a significant predilection for the small joints of the hands, with statistically
significant differences compared to the damage of these joints in SNRA (p<0.05). SPRA also
presents statistically significant differences in affecting the small joints of the hands and soles, the
hands being more frequently involved. At the same time, SNRA statistically significantly less
frequently presented pain in the radiocarpal joints bilaterally (p<0.01) (Figure 13). Another
statistically demonstrated difference was presented by the damage to the shoulder joints, the
predilection for these joints being manifested in SPRA (p<0.01).
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ARSP showed swelling of the small joints of the hands, with a significant difference
from these joints in ARSN (p<0.05), likewise, with a difference from the small joints of the plants
(p<0.01). In case the exudative process had a localization at the level of large joints, ARSP showed
a greater tendency for these areas of the upper limbs. (Figure 14).

3.3 Evaluation of prognostic factors of SNRA evolution

During the retrospective evaluation of the anamnestic data of the patients, we noticed a
series of factors that were associated with the character of the RA evolution. Later, these factors
were thoroughly processed through discriminant analysis, step by step, and 9 variables were
highlighted. Thus, the rapid-progressive evolution of the disease was determined in SNRA in
which RA started at an advanced age (p<0.05), when at the start the interphalangeal joints of the
plants were involved bilaterally or the left radiocarpal joint, in those who at the start they presented
more frequently asthenia, also in smokers. The association between smoking and RA is also
demonstrated in other clinical studies. At the same time, in the patients in our study, a different
evolution of RA was established depending on their nationality, so Moldovan nationality would
be a prognostic factor for the slow-progressive evolution compared to Ukrainian and Russian
nationality, which was presented as a prognostic factor for the fast-progressive evolution. We find
the explanation of the latest data in the fact that most of the studied patients of Moldovan
nationality provided services with intense physical involvement, which leads to the continuous
functional training of the joints and thus the joint function is maintained at a satisfactory level.
The patients of Russian and Ukrainian nationality, evaluated in the study performed more office
jobs and lead a more sedentary lifestyle, and thus joint functionality becomes more compromised.

3.4. Peculiarities of extra-articular damage in rheumatoid arthritis depending
on seropositivity
3.4.1 Manifestations of vasculopathy in patients with seronegative RA

Rheumatoid vasculitis (RV) is a rare but severe complication of RA.
Table 21. Manifestations of vasculitis in SPRA/SNRA

Forms of vasculitis Total, % | SPAR/SNAR 95%ClI ¥, df=1
Ratio
Rheumatoid nodules 19,0 1,37:1 11.0-21.0 2,018
Digital arteritis 5,0 1:15 3.0-7.0 2,741
Livedo reticularis 11,0 1,75:1 9.0-17.0 2,314
Raynaud's syndrome 19,0 1,71:1 18.0-23.0 2,788
Sensory neuropathy 21,0 1,33:1 18.0-26.0 2,015

Note: »?— correspondence coefficient; df — degrees of freedom.

Thus, we can mention a relatively low incidence of leukocytoclastic vasculopathy, and the
detected cases are mostly benign, with an increased tendency for SPRA.
3.4.2. Affected respiratory system in SNRA

If we totalize the respiratory pathologies highlighted by us in the study group, we obtain
the following results presented in Table 25.
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Table 25. The share of respiratory pathologies in patients with RA distributed according to
seronegativity, %

Pulmonary diseases SNRA SPRA 95%I1 p (%, df=1)
n=50 n=50

No pulmonary pathology 64,0 34,0 33.0-65.0 0.0095 (1,247)

Diffuse interstitial fibrosis 14,0 18,0 13.0-19.5 0.067 (1,245)

Nodular lung 0,0 2,0 0.0-25 0.058 (1,335)

Chronic bronchitis 16,0 32,0 14.0-33.6 0.026 (1,118)

Note: y*— correspondence coefficient; df — degrees of freedom.

Thus, with a statistically conclusive difference, respiratory pathology is more frequently
associated with SPRA, compared to SNRA, registering a manifest predilection especially for
chronic bronchitis (p<0.05), while diffuse interstitial fibrosis demonstrated a relatively similar
distribution between the two groups.

The detected respiratory dysfunctions were, with a marked predominance, of restrictive
type, SPRA demonstrating a more substantial tendency than SNRA, 50% of SPRA and 28% of
SNRA, especially for the moderate degree of restriction, but without statistical significance
(p=0.296) (Figure 15).

We can mention the fact that patients with RA were not characterized by obstructive
respiratory dysfunction, and the presented cases are based on another comorbid condition.

3.4.3. Gastrointestinal and liver damage in seronegative RA

76% of the studied patients had specific complaints: anorexia, nausea, discomfort and/or
pain in the epigastric region, flatulence, intestinal transit disturbances. Hepatomegaly was
determined in 14% men and 8% women. The average values of ALT and AST were relatively
normal in the general study group, without statistical differences, but in SPRA, ALT
insignificantly exceeded the normal level, in comparison with SNRA.

The investigation of patients through FEGDS demonstrated that SPRA have an increased
rate of gastric ulcer, statistically higher than SNRA (p<0.05). The aspect of gastroduodenitis has
been described similarly for SPRA and SNRA.

The distribution of the digestive pathologies diagnosed in the studied patients according to
the duration of the disease did not reveal a predilection for a certain group of duration of the disease
neither in SNRA nor in SPRA. At the same time, the digestive and liver pathology associated with
patients with RA showed correlations with the age of the patients, being more frequent in older
patients, a phenomenon that was observed in both SNRA and SPRA.

3.4.4. Examination of renal diseases in RA

In order to highlight the renal function of the examined patients, renal function tests were
performed (Figure 22 and Figure 23), the data are shown in Table 30.
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Tabelul 30. Average values of renal function determinations obtained in patients with RA
depending on serological status

Lab tests SNRA SPRA p (95%lI1) t

n=50 n=50

Serum creatinine, mmol/I 93.2+13.4 98.4+15.8 0.096 (68.9-99.7) | 2,0158

(M£SD)

Urine creatinine, g/24h 1,374+0,059 | 1,942+0,121 | 0.041 (1.15-1.95) 2,314
(M£SD)
Serum urea, mmol/I 6,240+0,216 | 6,354+0,248 | 0.088 (5.89-6.44) 1,025
(MxSD)
Urine urea,g/24h (M£SD) | 23,220+0,295 | 22,380+0,373 | 0.067 (20.19-23.67)| 1,066
Creatinine clearance, 124,78+2,462 | 121,362,941 | 0.078 (91.26-136.4) | 1,879

ml/min (M£SD)
Note:  y*— correspondence coefficient; df — degrees of freedom.

The ultrasonographic examination highlighted the following manifestations: dilation of the
calyx-pelvis system described in 96% of SNRA and in 100% of SPRA, nephrolithiasis detected in
14% of SPRA and in 4% of SNRA, hyperechoic areas were detected in 4% of SPRA
(corresponding to the 2 cases of renal amyloidosis).

Box & Whisker Plot
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Figure 22. Distribution of serum creatinine values in patients of the studied groups
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Figure 23. Creatinine clearance in patients with SNRA and SPRA
In conclusion, we can emphasize that patients with RA present a relatively frequent
association of renal infections, thus chronic pyelonephritis was recorded in 42% of SNRA and in
52% of SPRA with an important susceptibility to infections.
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3.4.5 Affected hematopoietic system in RA

In all patients enrolled in the study, the hematopoietic system was analyzed by examining
the blood count: the average values of the blood count are shown in Table 31.
Table 31 Mean values of blood cell indices in patients with RA, (M+SD)

Blood count SNRA SPRA p (95%I1) t
indices n=50 n=50

Hemoglobin, g/l 125.3442.498 | 114.06+2.351 0.074 (98.0-128.7) 2,017
Erythrocytes, 4.164+0.090 3.96+0.069 0.069 (3.57-4.56) 1,056
x10%%/

Color index 0.88+0.012 0.82+0.012 0.071 (0.80-0.91) 2,048
Platelets, % 335.5+29.68 310.4+47.21 0.062 (307.5-419.1) | 2,314
Leukocytes, x1071 7.56+0.381 7.00+0.333 0.064 (3.97-7.71) 1,521
Eosinophils, % 2.38+0.360 2.32+0.309 0.071 (2.27-5.41) 1,954
Lymphocytes, % 22.66+1.342 22.50+1.450 0.083 (13.8-23.01) 1785
ESR, mm/h 35.84+2.122 34.68+2.207 0.061 (32.1-36.7) 1,025

Hemoglobin values being below the optimal ones in both SPRA and SNRA — were more
frequent in the case of SPRA (p<0.05). Leukopenia was found only in the SPRA group (p<0.05)
— the pathogenesis of leukopenia is uncertain (with a possible contribution of cytostatic treatment)
(p<0.05).

4. COMPARATIVE ANALYSIS OF QUALITY OF LIFE AND
PROGNOSIS IN PATIENTS WITH SERONEGATIVE RHEUMATOID
ARTHRITIS

Despite many discoveries that stipulate the massive mechanisms involved in the
pathogenesis of RA, the problem of RA remains unsolved until now.

Based on these, we attempted to conduct a clinical study of RA in the two serological
groups, with an extensive clinical and paraclinical evaluation, focusing on the investigation of the
inflammatory status and its correlation with the joint syndrome and the extra-articular
manifestations present.

Early diagnosis and initiation of treatment is crucial to improve RA patient outcomes.
According to the results of our study, it quantifies the delay in meeting criteria as well as the delay
in initiation of treatment in the seronegative RA population from the time of the first documented
joint swelling. The present study demonstrates that among our population, patients with
seronegative RA experience a delay in meeting the 1987 and 2010 ACR/EULAR criteria. The
median delay was 46 days longer for the 1987 and 14 days longer for the 2010 ones, among
seronegative patients. Furthermore, in our study population, seronegative patients perpetuate a
longer time to clinical diagnosis of RA as well as to first DMARD treatment with an average of
40 days from the time of first clinically recognized synovitis, compared to 14 days for patients
seropositive cases.

In our study, the median delay in initiation of DMARD therapy was less than four weeks
longer for seronegative patients than for seropositive patients, and despite this delay being shorter
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than the window of opportunity described previously, seronegative patients were less likely to
achieve remission during the follow-up interval. Although this study did not address the reasons
behind treatment delay, it concludes that the delay in meeting classification criteria and receiving
a clinical diagnosis of RA may reflect diagnostic uncertainty in the seronegative group and may
affect the initiation of DMARD therapy.

Data are heterogeneous with respect to disease activity at diagnosis when comparing
seronegative and seropositive RA patients. In our study, seronegative patients had more extensive
joint involvement based on meeting the 2010 classification criteria. However, patients did not
differ in the prevalence of elevated inflammatory markers, erosive disease, or duration of
symptoms before meeting classification criteria, and markers of disease activity such as ESR,
CRP, Fibrinogen, HAQ, and DAS28 were comparable between groups over time.

The possibilities of differential diagnosis of seronegative arthritis are extensive. The group
of SpA comprises a number of closely related rheumatic diseases, including PAs, nr-axSpA, AS,
reactive arthritis and undifferentiated SpA. The clinical presentation is heterogeneous. The group
of SpA is one of the differential diagnoses for early SNRA. Our current study supports this view.
These results also emphasize the importance of long-term monitoring of patients, which can help
reveal the true nature of their disease.

Another important moment, described in patients, from the onset of RA, was the
topographical distribution of joint damage. SNRA at the onset showed a notable predilection for
the large joints of the lower limbs, maximally involving the talocrural joints, with a statistically
conclusive difference compared to SPRA p<0.05, being followed by the knee joints and the small
plantar joints. Affecting the joints of the upper limbs at SNRA recorded significantly lower
frequencies than those attested in SPRA.

In the expressed stage of the disease, SNRA is presented by a quasi-homogeneous
topographically distributed polyarticular syndrome, with a moderate character of acute joint
processes, with the involvement of the small joints of the hands and soles in almost equal
proportions, the damage to the talocrural joints and the joints remains equally important the knees
and a substantial share belongs to the radiocarpal joints, the humeral joints and the elbows which
are touched within the manifest picture in equal proportions. SPRA shows a marked predilection
for MCF joints in a detached manner compared to the other joint areas and statistically significant
compared to the damage to these joints in SNRA p<0.01, joint synovitis in the framework of
exacerbations of the rheumatoid process finds its seat specifically in these joints, a fact also
confirmed by other researchers [2, 13, 18].

When comparing the radiological stages of the hands in SNRA and SPRA, we can highlight
more advanced stages in SPRA compared to those determined in SNRA, in the sense that 46% of
SNRA presented radiological stage Il and only 4% stage 1V, while SPRA presented 30 %
radiological advancement of grade I11 and 18% stage V. The situation is different when examining
the radiological staging of small plantar joint involvement, where 48% of SNRA presented stage
I11 compared to 18% of SPRA who evaluated at stage |11 for the small joints of the plantar region.
In conclusion, we can emphasize the more advanced nature of the radiological impact in the plantar
region, compared to those of the hands at SNRA and an opposite situation found in SPRA. The
aggressiveness of joint damage characterized by radiologically highlighted erosions, which are
already irreversible joint manifestations, are also the prototype of SPRA, they have a higher
weight, which also corresponds to other studies [7, 10, 15, 26].

For a more objective evaluation of the joint syndrome, we applied joint indices, the Ritchie
index and the joint index 28 separately for swollen and painful joints. The Ritchie index showed
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average values of 28.40+1.53 for SNRA and 32.86+1.54 for SPRA (p<0.05), the number of painful
joints, according to the joint index 28, in SNRA had a average of 20.12+1.28, compared to
23.46+0.76 at SPRA (p<0.05), and the number of swollen joints determined in the same way
according to the joint index 28 indicated average values of 14.80+ 1.30 for SNRA and 19.30+0.96
for SPRA showing a statistically significant difference p<0.01.

When evaluating the indicators of the acute phase of inflammation, the subjects in the study
group indicated increased values of these markers of inflammation. Being compared with each
other, SNRA indicated trends for higher values of CRP, ESR and morning stiffness, statistically
significant differences were observed only for the DAS28 score, which represents a complex index
of disease activity assessment (p<0.05).

When the laboratory results were superimposed for the determination of the acute phase
markers and the stages of radiological advancement, we obtained positive correlation indices, a
moment that underlines the importance of inflammatory processes in the production of joint
destruction.

The average values of the Lee index at SNRA of 15.46+0.91 compared to those averages
in SPRA at 20.18+0.76, p<0.01, indicate a greater degree of disability, which presents itself in
SPRA compared to SNRA. The quality of life of patients with SNRA is more moderately affected
with the average value of the HAQ index of 1.68+0.08 compared to that of the SPRA which
indicates more altered quality of life of 1.92+0.07. These data also explain the percentage of
invalidity that prevails in SPRA, while SNRA remain in the labor field in a more significant
percentage [11, 16, 23].

In this study, 38% of 50 seronegative RA patients had radiographic lesions during the
follow-up periods. Presence of erosion and radiological score at onset significantly affect
radiographic progression in seronegative rheumatoid arthritis. Age, sex, smoking, morning
stiffness and CRP at onset were not associated with radiographic progression in SNRA.

The incidence of radiographic lesions in patients with SNRA in the current study is 38%,
which is similar to other studies [6, 12, 17, 25]. In our study 32% of patients with radiographic
lesions had joint space narrowing without erosion. Radiographic outcome is one of the most
important outcomes in RA patients, as it is directly related to functional capacity and quality of
life. However, studies specifically evaluating risk factors for radiographic progression in SNRA
are very rare. In addition, our study confirmed that the radiological score at diagnosis is also
significantly related to radiographic progression in seronegative patients. These results imply that
SNRA is not quite distinct from SPRA in terms of structural damage and related risk factors.
Patients with erosions and radiographic lesions at the diagnosis of SNRA should be considered for
intensive treatment [1-4, 17, 21].

In several studies on SNRA, the number of inflamed joints or the level of acute phase
reactants at baseline did not show statistical significance for clinical outcome scores [12, 17, 20,
22, 27]. Similarly, the number of active synovitis or the level of acute phase reactants as a single
parameter was not significantly associated with radiographic progression in the seronegative
patients of the current study. A large comparative and prospective study is needed to explore the
relationship between these factors and radiographic outcome in SNRA [4, 9, 15, 22].

Along with the articular manifestations, another objective of the study was the delimitation
of the particularities of the extra-articular manifestations.

To highlight the respiratory impairments in AR, the results of the study demonstrated that
64% of SNRA present a lung status compared to a much lower percentage of normal images
detected in SPRA of 34% p<0.01. At SPRA, pulmonary radiological images dominated, which
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showed an emphasis on the bronchopulmonary pattern - 48%. Pulmonary fibrosis was attested
radiologically in 18% of SPRA and in 14% of SNRA. The determination of a restrictive external
ventilation dysfunction was frequently identified among the patients involved in the study [4, 23,
25]. Thus, in 18% of SPRA, a mild restriction was attested and in 32% - the moderate-severe type
of pulmonary restriction. At SNRA, these indicators prevailed significantly less often. Thus, such
clinical situations were identified in patients with RA, such as diffuse interstitial fibrosis in 18%
of SPRA and in 14% of SNRA, multinodular lung being diagnosed in only one case among SPRA.
It is important to note the increased association of chronic bronchitis, detected in 32% of SPRA
and 16% of SNRA, with a statistically significant difference p<0.05. The explanation of this
phenomenon would be the increased susceptibility to infections that patients with RA present, due
to the immune imbalances that are characteristic of them [5, 8, 11-16].

The evaluation of the digestive system highlighted the following: the characteristic
xerostomia in its vast majority SNRA - 38%, gastroduodenitis, confirmed endoscopically, was
detected in 20% of SPRA and in 20% of SNRA. The presence of gastric ulcer was also confirmed
endoscopically in 18% of SPRA and in 8% of SNRA, the difference being statistically conclusive
p<0.05. A significant percentage recorded hepatic steatosis at SPRA in 20% of cases compared to
4% of cases at SNRA, and in this case the difference was statistically supported. It should be noted
the presence of an impressive number of patients presenting the picture of reactive hepatitis,
manifested ultrasonographically by an image of hepatitis and being supported by the increase in
the level of liver transaminases, in the conditions of the exclusion of other definite liver
pathologies. This was recorded in 16% of SPRA and 24% of SNRA. It would be advisable to carry
out a periodic screening, with the inclusion in the treatment of gastroprotective and
hepatoprotective medications in line with the administration of foreground treatment [7, 11, 16,
21, 27].

Renal damage is not specific in RA, but once it occurs it precipitates the evolution of the
disease. An increased number of renal infections were recorded in 42% SNRA and 52% SPRA.
The ultrasound examination highlighted the following manifestations: the dilation of the calyx-
basin system was described in most subjects, nephrolithiasis was more frequently associated with
SPRA - 14% of the cases. We must mention that the most severe renal damage described in RA is
renal amyloidosis, which has a reserved prognosis [6, 10, 14, 23].

Evaluating the systemic manifestations in patients with RA, we can say that today we are
witnessing a metamorphosis of the extra-articular clinical presentation of RA, a phenomenon that
is probably due to the advanced therapies available to us in recent decades and which we actively
apply to patients with RA. On the other hand, precisely these therapeutic successes, along with
other factors, have an important percentage of being the cause of the appearance of the new extra-
articular manifestations that take shape in patients with RA, equally severe in terms of evolution
and prognosis, and which lead us to we are still mobilizing our forces to find new therapies.

Based on the results obtained in the study, we can assume the interference of specific
immunopathological reactions in the complex pathogenic processes of rheumatoid immune
inflammation, with an impact on the evolution of the disease, on the articular and extra-articular
clinical presentation and directly on the quality of life of patients with RA.

CONCLUSIONS

1. Rheumatoid arthritis, being an autoimmune systemic disease, with severe and progressive
evolution, which, although it shows a predilection for seropositivity, also evolves
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seronegatively through the same osteoarticular and extraarticular manifestations, producing a
negative impact on the quality of life.

2. The triggering factors associated with the onset of seronegative rheumatoid arthritis were
highlighted: acute viral respiratory infections, physical and mental stress, hypothermia; while,
in seropositive rheumatoid arthritis, the major importance returned to the post-infectious
recovery periods.

3. The joint syndrome at the onset of seronegative rheumatoid arthritis presented itself as a mono-
(56%) or oligoarthritis (16%), with the involvement of the large and medium joints of the
lower limbs, which later evolves into a polyarthritis. The radiological evolution of joint
damage in seronegative rheumatoid arthritis is expressed in the lower limbs (p<0.05).

4. According to the evolutionary profile, the presence of clinical variations in seronegative
rheumatoid arthritis was established, correlatively expressed by restrictive external ventilation
dysfunctions (32%), the presence of endoscopically confirmed gastroduodenitis (20%) and
hepatic steatosis (biochemical and instrumental markers) only in 4% cases. It should be noted
the presence of an impressive number of patients with reactive hepatitis (40%), along with an
increased number of renal pyelonic infections (42%). Patients with ARSN showed immune
disorders through leukocytoclastic vasculitis, with a predisposition in the association of
chronic respiratory infections, and in renal damage

5. The quality of life, assessed by the HAQ questionnaire, especially the motor and functional
joint functions, revealed more favorable values for seronegative versus seropositive
rheumatoid arthritis.

6. The analysis of the prognostic factors of seronegative rheumatoid arthritis highlighted the
following: an insidious onset, triggered after the age of 60; onset by polyarthritis with
symmetrical involvement of the proximal interphalangeal joints or by monoarthritis with
asymmetrical radiocarpal joint involvement; the presence of extra-articular manifestations and
smoking.

PRACTICAL RECOMMENDATIONS

1. The delimitation of the particularities of the joint syndrome in SNRA, highlighted in the onset
period and in the manifest stage of the disease, are necessary in order to establish a correct
diagnosis, even from the early period of the disease and to initiate the appropriate treatment
to influence the evolution of the disease and improves the quality of life of the patients.

2. SNRA patients require a continuous monitoring of the risk factors of severe clinical evolution,
the implementation of measures to prevent bronchial infections and their complications, a
strict supervision of the adverse reactions of the antirheumatoid treatment prescribed for the
purpose of gastric and liver protection, with the final objective prevention of associated severe
extra-articular manifestations and decrease of the mortality rate in these patients.

3. Patients with SNRA who manifest a more severe activity of the rheumatoid process and more
advanced joint damage, require an active and aggressive therapeutic approach in order to
improve prognosis, quality of life and treatment effectiveness.
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ADNOTARE
Nistor Alesea ,,Diagnosticul precoce si evolutia artritei reumatoide seronegative”. Teza de
doctor Tn stiinte medicale, Chisinau, 2023.
Structura tezei. Lucrarea a fost expusa pe 95 pagini de text electronic si se compartimenteaza in:
introducere, 4 capitole de cercetari, 6 concluzii si 3 recomandari, indice bibliografic (195 titluri),
28 de figuri, 32 de tabele, 7 anexe. Rezultatele cercetarii au fost prezentate in 26 de publicatii.
Cuvinte-cheie: artrita reumatoida , factor reumatoid, precoce, seronegativa, diagnostic, indici
articulari, prognostic.
Domeniul de studiu: Reumatologie
Scopul studiului: evaluarea caracteristicilor clinice la prezentare si rezultatul clinico-evolutiv si
radiografic la pacientii cu artritd reumatoida seronegativa, cu determinarea factorilor de prognostic
pentru progresia bolii.
Obiectivele studiului: 1. Aprecierea factorilor declansatori, asociati artritei reumatoide
seronegative; 2. Evaluarea comparativd a particularitatilor sindromului articular in artrita
reumatoida seronegativa si la cei seropozitivi la debut, si in stadiul manifest al maladiei; 3.
Delimitarea particularitatilor afectarii extraarticulare in evolutia artritei reumatoide seronegativa
si seropozitiva; 4. Studierea profilului clinico-evolutiv si corelarea acestuia cu datele clinice,
biochimice, imunologice si radiologice a artritei reumatoide seronegative. 5. Analiza comparativa
a calitdtii vietii §1 prognosticului la pacientii cu artrita reumatoidd seronegative
Noutatea si originalitatea stiingifici Rezultatele studiului au cuantificat valoarea AntiCCP 1in
manifestarea clinica a AR, incat prezenta autoanticorpilor si FR redau un tablou clinic specific si
0 evolutie mai severa a bolii. Insa rezultatele au confirmat faptul ca valoarea absoluti a cantitatii
AntiCCP si FR nu are o importanta primordiald in expresia severitatii clinice. La fel, s-au
evidentiat factorii declansatori, asociati debutului artritei reumatoide seronegative — atat infectiile
respiratorii virale acute, stresul fizic intens si stresul psihic, cat si expunerea indelungatd la
hipotermie. Calitatea vietii, atestata in baza chestionarului HAQ, care a vizat nemijlocit abilitatea
articulara motorie si functionald, a relevat valori mai favorabile pentru ARSN, in comparatie
cu ARSP. Totodata, s-au demonstrat si corelatii inverse certe ale acestui indice cu markerii de
faza acutd, stadiul radiologic de afectare articulard. Astfel, concluzionam ca autoimunitatea
umorald prezinta veriga importanta in debutul, evolutia si prezentarea clinica a AR.
Problema stiintifici importanta solutionata in teza. Sindromul articular la debutul ARSN se
prezinta drept o mono- sau oligoartrita, cu implicarea de predilectie a articulatiilor mari si medii
ale membrelor inferioare care, ulterior, evolueaza spre o poliartritd ce intereseaza si ariile
articulatiilor mici. Evolutia radiologicad a atingerilor articulare la ARSN este mai pronuntata la
nivelul membrelor inferioare v al celor superioare (p<0,05).
Semnificatia teoretica. Artrita reumatoida este o patologie cu component autoimun, cu evolutie
severa si progresiva care desi manifestd o predilectie pentru evolutie seropozitiva, la fel de sever
evolueaza seronegativ si, prin particularitatile sale de evolutie a manifestarilor articulare si
extraarticulare, perecliteaza sever abilitdtile motorii si functionale ale pacientilor seronegativi,
producand un impact nefast asupra calitatii vietii.
Valoarea aplicativa. Studiul manifestarilor extraarticulare din cadrul artritei reumatoide a stabilit
prezenta dimorfismului clinic in functie de seronegativitatea si seropozitivitatea pacientilor.
Pacientii seronegativi prezintd o ratad redusa pentru manifestdrile vasculare, gastrointestinale si
hepatice, o predispunere redusa pentru asocierea infectiilor bronsice cronice si afectarea renala
comparativ cu artrita reumatoidd seropozitiva.
Implementarea rezultatelor: Rezultatele studiului au fost incluse in Protocolul Clinic National
,,Artrita reumatoida la adulti”, se aplica in procesul didactic al Departamentului Medicina Interna,
in practica Disciplinei reumatologie si nefrologie a IP USMF ,Nicolae Testemitanu” si in sectiile
clinice de reumatologie, artrologie si nefrologie a IMSP SCR ,,Timofei Mosneaga” .
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SUMMARY
Nistor Alessa ""Early diagnosis and evolution of seronegative rheumatoid arthritis'. PhD thesis

in medical sciences, Chisinau, 2023.

Thesis structure: The work was exposed on 142 pages of electronic text and is divided into:
introduction, 4 chapters of research, 6 conclusions and 3 recommendations, bibliographic index (191
titles), 28 figures, 32 tables, 7 annexes. The results of the research were presented in 21 publications.
Keywords: rheumatoid arthritis, rheumatoid factor, early, seronegative, diagnosis, joint indices;
Domain of research: Rheumatology

Aim of the study: Evaluation of the clinical characteristics at presentation and the clinical evolution
and radiographic outcome in patients with seronegative rheumatoid arthritis, with the determination of
prognostic factors for the progression of the disease.

Study objectives: 1. Assessment of the triggering factors associated with seronegative rheumatoid
arthritis; 2. Comparative evaluation of the particularities of the joint syndrome in seronegative
rheumatoid arthritis and in those seropositive at the onset and in the manifest stage of the disease; 3.
Delimitation of the particularities of extra-articular involvement in the evolution of rheumatoid arthritis
in seronegative and seropositive evolution; 4. Study of the clinical-evolutionary profile and its
correlation with the clinical, biochemical, immunological and radiological data of seronegative
rheumatoid arthritis. 5. Comparative analysis of quality of life and prognosis in patients with
seronegative rheumatoid arthritis.

Scientific novelty and originality: The results of the study quantified the value of AntiCCP in the
clinical manifestation of RA, so that the presence of autoantibodies and FR reflect a specific clinical
picture and a more severe evolution of the disease. But the results confirmed that the absolute value of
the amount of AntiCCP and FR is not of primary importance in the expression of clinical severity. In
the same way, the triggering factors associated with the onset of SNRA were highlighted - both acute
viral respiratory infections, intense physical stress and mental stress, as well as prolonged exposure to
hypothermia. Quality of life, attested on the basis of the HAQ questionnaire, which directly targeted
motor and functional joint ability, revealed more favorable values for SNRA compared to SPRA. At
the same time, definite inverse correlations of this index with the markers of the acute phase, the
radiological stage of joint damage, were also demonstrated.

The scientific problem solved in the thesis: The joint syndrome at the onset of the SNRA presents
itself as a mono- or oligoarthritis, with the predilection involvement of the large and medium joints of
the lower limbs, which later evolves into a polyarthritis that also affects the areas of the small joints.
The radiological evolution of joint involvement in SNRA is more pronounced in the lower limbs versus
the upper ones (p<0,05).

The theoretical significance: RA is a pathology with an autoimmune component, with a severe and
progressive evolution that, although it shows a predilection for seropositive RA, also it evolves just as
severely in seronegative RA and due to its particularities of the evolution of articular and extra-articular
manifestations, severely impairs the motor and functional abilities of these patients, producing an
adverse impact on the quality of life.

Application value of the study: The study of extra-articular manifestations in rheumatoid arthritis.
Seronegative patients have a reduced rate for vascular, gastrointestinal, hepatic manifestations and a
reduced predisposition for the association of chronic bronchial infections and renal damage compared
with seropositive rheumatoid arthritis

Results implementation: The results of the study were included in the National Clinical Protocol
"Rheumatoid Arthritis in Adults”, applied in the didactic process of the Department of Internal
Medicine, in the practice of the rheumatology and nephrology discipline of SMPhU “Nicolae
Testemitanu" and in the clinical departments of rheumatology, arthrology and nephrology of
Republican Clinical Hospital "Timofei Mogsneaga".
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PE3IOME
Hucrop Anecss «PaHHSIsI TMAarHOCTHKA M 3BOJIIOLHSI CEPOHETaTHBHOIO PEBMATOMIHOTO APTPUTA».
Jduccepranus HA COMCKAHMeE CTeNEHU JOKTOPAa MeIMIIUHCKUX HayK, Kumunjy, 2023.
Crpykrypa nuccepraunu. Pabora npencrapnena Ha 95 ctpaHuIax 3JeKTPOHHOTO TEKCTa U pa3JieNieHa Ha:
BBeACHUE, 4 TNaB Marepuana, 6 BBIBOIOB M 3 MPAaKTHUECKHX peKoMeHaauuu, Oumbmmorpaduu (195
HCTOYHMKA), 28 pUCYHKOB, 32 TaOHMIIbI, 7 IPUIIOKEHUN. Pe3ybTaThl HCCIe0BaHUS ObLIHM OO IMKOBaHBI
B 26 Hay4YHBIX paboOTax.
KiroueBble ci10Ba: peBMaTOUIHBIN apTPHUT, pEBMATOUIHBIN (haKTOp, paHHHI, CEPOHETaTHBHBIH,
JMarHOCTUKA, CyCTaBHBIE TIOKa3aTeIH, TPOrHO3.
OoJaacth uccaegoBanms: Pesmaronorus
Less uccaenoBanus: oleHKa KIMHAYECKIX 0COOCHHOCTEH MaHU(ECTaln1, KIMHHKO-3BOIOIUOHHOTO U
PEHTI'CHOIOTMYECKOTO UCX0/Ia Y OONBHBIX CEPOHEraTUBHBIM PEBMATOUIHBIM apTPUTOM C ONpEACICHUEM
MPOTHOCTHYECKUX (PAKTOPOB MPOrpecCHpOBaHus 3a00IeBaHusI.
3apaun wuccaenoBanusi: 1. [lpusHanme NYCKOBBIX (DaKTOPOB, CBSI3aHHBIX C CEPOHEraTHBHBIM
peBMAaTOMAHBIM apTputoM; 2. CpaBHHUTENIbHAS OIEHKA OCOOCHHOCTEW CYCTaBHOTO CHHAPOMA TIpH
CEpOHETraTHBHOM PEBMATOUJHOM apTPUTE W y CEPOMO3UTHUBHBIX B JIeOIOTE M MaHU(ECTHOW CTajnuu
3a0oneBanusi; 3. BeisiBeHne ocoOEHHOCTEH BHECYCTABHOTO MOPAXKEHUsSI B Pa3BUTHU CEPOHETaTUBHOTO M
CEpOITO3UTUBHOTO PEBMATOHIHOIO apTputa; 4. M3yueHne KIMHUKO-DBONIONMOHHOTO TPOGWIS U €ro
KOppemsliii € KIMHAYECKHUMH, OMOXUMHYECKUMH, HMMYHOJIOTMYECKUMH U PEHTTE€HOJOTHYeCKUMU
TAaHHBIMU CEPOHETaTHMBHOIO PEBMATOMAHOTO apTpuTa. 5. CpaBHUTENbHBIA aHAIN3 Ka4yecTBa >KU3HU H
MPOrHO3a y OONBHBIX CEPOHETaTUBHBIM PEBMATOUIHBIM apTPUTOM.
Hayuynasi HoBM3HA: Pe3ynbTaThl HMCCICIOBAaHMS KOJMHMYECTBEHHO ompenenwim 3HadeHne AHTuUL[LIT B
KIIMHUYECKOM TposBiieHUH PA, Tak uyto Hammume ayroantuten u PP orpaxkaer crenupuveckyro
KIIMHUYECKYI0 KapTUHY M Ooiee Tspkenoe TedeHue 3aboneBaHua. Ho pe3ynbTaTsl MOATBEPAMIIH, YTO
abcomotHoe 3Hauenne konndectsa AHTULILII 1 OP He nMeeT mepBOCTENEHHOr0 3HAYEHNS B BEIPAKEHUN
TSOHKECTH KIMHHYECKOM KapTHHBL. TakuM jxe 00pa3oM BBIJCICHBI ITyCKOBBIE (DAKTOPHI, CBSI3aHHBIC C
BO3HMKHOBEHHEM CEPOHETaTUBHOI'O PEBMATOMJIHOTO apTPUTA, - KAK OCTPbIE BUPYCHBIE PECHUPATOPHBIC
WHQEKIMH, WHTCHCHBHBIC (DU3MYECKHE W TICHXMYECKUE HArpy3KH, TaK W JUINTEIbHOE BO3JCHCTBHE
runorepMuu. KadecTBO JKM3HHM, TIOATBEP)KICHHOE Ha OCHOBe omnpocHmka HAQ, KoTopsrit
HEIOCPEICTBEHHO KacaliCsl JIBUTATENLHBIX M (PYHKIIMOHAIBLHBIX CITIOCOOHOCTEH CYCTAaBOB, BBISIBUIIO OoJiee
OnmaronpuATHbIE 3HAYEHWs IS CEPOHEraTHBHOTO PEBMATOMAHOTO apTpHUTa 10 CPaBHEHHIO C
Ceporno3uTUBHEIM. [Ipr 3TOM OBIITH TPOIEMOHCTPUPOBAHBI U OTIPEIEIIEHHBIE 00paTHBIE KOPPETISAIIH STOTO
MoKa3aTens ¢ MapKepamMu OcTpod (ha3bl — PEHTTEHONOTHYECKON CTaIuU TOPaKEHUsS CyCTaBOB. Takum
00pa3oM, MBI IPUIILIHA K BBIBOAY, 9TO TYMOPAIbHBIA ayTOMMMYHHTET MPECTABISIET COOON BasKHOE 3BEHO
B BOBHMKHOBEHUH, PA3BUTUM U KIMHUYECKON KapTuHE PA.
BaxnocTh pemieHHoii Hay4yHOoil npo0iaembl. CycraBHo# cuHapoMm B aediote OPCH mposiBisercs: kak
MOHO- WJIHM OJIMTOAPTPUT C MPEUMYLICCTBEHHBIM MOPAXKEHUEM KPYMHBIX U CPEIHUX CYCTaBOB HMKHHUX
KOHEYHOCTEMN, KOTOPBIM B aJbHEHIIEM NIEPEPACTAET B IOJIMAPTPUT, IOPAKAIOLIUI TAKKE YUACTKU MEJIKHX
cycTaBoB. PeHTreHomornyeckas 3BoJroIus mopakeHus cycrtaBos mpu OPCH 6oree BripakeHa B HIDKHUX
1 BepxHUX KoHeUHOCT:X (p<0,05).
Teopernueckasi 3HAYUMOCTb. PeBMaTOUHBIN apTpPUT MATOJNOTUS C ayTOUMMYHHBIM KOMIIOHEHTOM, C
TSKENIBIM U IIPOrPECCUPYIOIIMM TEUEHUEM, KOTOPOE, XOTSI U MPOSIBISET CKIOHHOCTh K CEPONO3UTUBHOMN
IBOITIOLINH, HO TaK e TSKEJI0 Pa3BUBACTCS CEPOHEraTUBHO U, B CHITY OCOOCHHOCTEH Pa3BUTHS CYCTaBHBIX
YW BHECYCTAaBHBIX TIPOSIBIICHUH, TSDKENO YXYIIIAeT IBHUTaTelbHbIE W (YHKIIMOHAIBHBIE CIIOCOOHOCTH
CEpOHETaTHBHBIX OOJHHBIX, OKA3bIBAs HEOIATOMPHUITHOE BIUSHUE HAa KaYeCTBO KU3HU.
Ipukaagnas 3HAYMMOCTb. l3yueHHE BHECYCTaBHBIX IMPOSABICHUNA @pU PEBMATOUIHOM apTPUTE
YCTAaHOBHWJIO Y CEPOHETATUBHBIX MAI[UEHTOB CHI)KEHA YacTOTa COCYAMCTBIX, KENYyAOYHO-KUIICYHBIX U
TIEYE€HOYHBIX TPOSIBIICHUH, CHIKEHA MTPEPACIIONOKEHHOCTh Ha XPOHUYECKH € OpOHXHUATbHBIE HHEKITHE U
MOPAKEHUS [MOYEK 110 CPABHEHUIO C CEPONO3UTUBHBIM PEBMATOUIHBIM apTPUTOM
BHeapenne B mpakTtuky. Pe3ynpTaThl uccieqoBaHus BKIIOYEHbl B HanuoHalbHBIA KIMHUYECKUI
MpoTOKON «PEeBMATOMIHBIN apTPUT y B3POCIBIX», MPUMEHSEMBIA B y4eOHOM Tiporecce Kadempsl
BHYTpPEHHHUX OOJIe3HEH, B MPaKTUKE JUCLUUILIMHBI peBMmaronoruu u Hedpoiorun UIT Y3IM® «Huxkonae
TecTtemunany» U B KIMHUYECKUE OTACICHUS peBMATosIoruu, aprposioruu u Hepponorun MMCIT FOKP
«Tumodeit Momnsray.

36



LIST OF PUBLICATIONS ON THE THEME
OF THE THESIS

Articole in reviste stiintifice nationale acreditate:

v articole Tn reviste de categoria B

1.

Nistor A, Russu E, Groppa L, Chislari L, Dutca L, Gonta L. Immune and mathematical
procedures in early diagnosis of psoriatic and seronegative rheumatoid arthritis. In:
Moldovan Journal of Health Sciences /Revista de Stiinte ale Sanatdtii din Moldova. 2022,
Nr. 4(30): ISSN 2345-1467, p. 5-9.

Nistor A. Aprecierea statutului inflamator la pacientii cu artrita reumatoida seronegative
In: Moldovan Journal of Health Sciences /Revista de Stiinte ale Sanatatii din Moldova.
2022, Nr 3(29): ISSN 2345-1467, pag. 207.

Nistor A. Diagnostic and prognostic markers of seronegative rheumatoid arthritis, In:
Moldovan Journal of Health Sciences /Revista de Stiinte ale Sanatatii din Moldova. 2023,
10(1):16-21. https://doi.org/10.52645/MJHS.2023.1.0

Russu E, Groppa L, Chislari |, Nistor A, Dutca L, Gonta L.. Clinical presentation of
psoriatic arthritis and rheumatoid arthritis in early stages-similarities and differences in
diagnosis In: Arta Medica 2023, Nr.86 (1), p. 4-8.

Rezumate/abstracte/teze in lucrarile conferintelor stiintifice nationale si internationale

1.

Groppa L, Nistor A, Usatai R, Bujor O. Eficacitatea tratamentului afectarilor oculare in
artrita reumatoida. In: Sanatate Publica, Economie si Management in Medicina. 2017, Nr.
3(73), ISSN 1729-8687 /ISSNe 2587-3873, pag. 134-135.

Groppa L, Nistor A. Diagnosticul timpuriu al artritei reumatoide seronegative. In:
Sanatate Publica, Economie si Management in Medicina. 2017, nr. 3(73), pp. 133-134.
ISSN 1729-8687.

I'ponma JI, Hucrop A. CpaBHEHHE KIMHUYECKUX XapAKTEPUCTUK B HAYAJIBHBIX CTaJdaxX
CEPOHETaTUBHOIO UM  CEPOMO3UTHUBHOTO PpEBMATOUIHOrO aprtputa. In: Hayuno-
npakmuyeckas peemamonoeus. 2017; (2, npun. 1), Tezucer VIICve30a Peemamonozos
Poccuu, Mocksa, ctp.55.

Nistor A, Groppa L, Rotaru L, Dutca L. Possibilities of diagnosis in early seronegative and
seropositive rheumatoid arthritis. In: International Journal of Medical Dentistry. Apr-Jun
2020, Vol. 24 Issue 2, p268-269.

Nistor A. Examenul ultrasonografic in diagnosticul precoce al artritei reumatoide
seropozitive si seronegative. In: Tezele Congresului ”Congresul consacrat aniversarii a
75-a de la fondarea Universitatii de Stat de Medicina si Farmacie " Nicolae Testemitanu”,

Chisinau, Moldova, 21-23 octombrie 2020, p. 245-245.

Participari prin comunicari la forumuri stiintifice:

v internationale

37


https://ibn.idsi.md/ro/vizualizare_numar_revista/113/7215
https://ibn.idsi.md/ro/vizualizare_numar_revista/113/6985
https://doi.org/10.52645/MJHS.2023.1.0
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=0RpHyn0AAAAJ&citation_for_view=0RpHyn0AAAAJ:blknAaTinKkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=0RpHyn0AAAAJ&citation_for_view=0RpHyn0AAAAJ:blknAaTinKkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=0RpHyn0AAAAJ&citation_for_view=0RpHyn0AAAAJ:blknAaTinKkC
https://ibn.idsi.md/ro/vizualizare_numar_revista/60/2559
https://ibn.idsi.md/ro/vizualizare_numar_revista/60/2559

1. Nistor A. Aspergiloza in poliartrita reumatoida. Scoala de vara a tinerilor reumatologi,
Sinaia, Romania, 8-14 iulie, 2018.

2. Nistor A. Prezenta comorbiditatilor in grupurile cu diagnostic de artritd reumatoida
seronegativa comparativ cu cea seropozitiva. Lucrarile Congresului Societatii Romane de
reumatologie. Romanian Journal of Rheumatology, Poiana Brasov, Romania, vol XXVII,
Suppliment, 2018.

3. Nistor A. Diagnosticul comparativ al poliartritei reumatoide seronegative si seropozitive.
Lucrarile Congresului National de Medicina Interna. Caciulata, Romania, 11-14 aprilie,
2019.

4. Nistor A, Bujor O. Pneumonia interstitiala si anemia ca manifestare extraarticulara in
debutul poliartritei reumatoide. Lucrarile Congresului National de Medicina Interna.
Caciulata, Romania, 11-14 aprilie, 2019.

5. Nistor A, Groppa L, Rotaru L, Dutca L. Posibilitati de diagnostic in artrita reumatoida
precoce seronegativa si seropozitiva. Lucrarile Congresul international ,,Pregatim viitorul
promovand excelenga”, Universitatea “Appolonia”, Tasi, Romania, 27 februarie-1 martie,
2020.

6. Nistor A, Groppa L, Russu E, Chiglari L, Agachi S, Sasu D, et al. Caracteristicile de debut
ale artritei reumatoide seronegative. Lucrarile Congresul international ,,Pregatim viitorul,
promovand excelenga”, Universitatea “Appolonia”, Editia a XXXIII-a, Iasi, Romania, 2-
5 martie, 2023.

7. Nistor A, Groppa L, Russu E. Diagnosticul precoce ale artritei reumatoide seronegative
comparativ cu artrita psoriazica - provocari clinice. Lucrarile Congresul international
“Pregatim viitorul promovand excelensa”, Universitatea “Appolonia”, Editia a XXXIV-
a, lasi, Romania, 29 februarie - 3 martie, 2024

v’ nationale

8. Nistor A. Diagnosticul precoce al artritei reumatoide seronegative, Congresul 111 de
Medicina Interna cu participare internationala din Republica Moldova. Chisinau, 24-25
octombrie 2017.

e Participari cu postere la foruri stiintifice:
v internationale

1. Nistor A. Debut atipic al poliartritei reumatoide. Lucrarile Congresului Societatii Romdne
de reumatologie. Romanian Journal of Rheumatology, vol XXVI, Suppliment, 2017.

2. Nistor A. Aprecierea comparabila a calitdtii vietii in artrita reumatoida seronegativa si
seropozitiva precoce. Lucrarile Congresului Societatii Romane de reumatologie.
Romanian Journal of Rheumatology, vol XXVI1, Suppliment, 2017.

38



3. Nistor A. Comorbidities in rheumatoid arthritis. Tezele Congresului International

,,Pregatim viitorul, promovand excelenta”. Universitatea ,,Appolonia”, lasi, 28 februarie-
3 martie, 2019.

4. Nistor A, Groppa L, Bujor O, Radu I, Veselovscaia A. Riscul cardiovascular in poliartrita
reumatoidd seropozitivd si seronegativa, Lucrarile Congresului Societatii Romdne de
reumatologie. Romanian Journal of Rheumatology, vol XXVII1, Suppliment 1, 2019.

5. Nistor A, Groppa L, Russu E, Chiglari L, Osteoporosis: a management problem in
rheumatoid arthritis, World Congress on Osteoporosis, osteoarthritis and musculockeletal
diseases, EUGMS-ESCEOQO Symposium Abstract, London, 2024.

v’ nationale

6. Nistor A. Particularitatile artritei reumatoide seronegative. Conferinta stiintifica anuald in
cadrul Zilelor USMF ,,Nicolae Testemitanu”. Chisinau, 20 octombrie 2016.

7. Nistor A. Assessment of inflammatory status in patients with seronegative rheumatoid
arthritis. Conferinta stiintifica anuald in cadrul Zilelor USMF “Nicolae Testemitanu”.
Chisinau, 19-21 octombrie, 2022.

8. 3. Nistor A, Groppa L, Russu E, Chislari L, Rotaru L. Aprecierea clinico-radiologica a
artritei reumatoide seronegative precoce. Conferinta stiintifica anuald in cadrul Zilelor
USMF ”Nicolae Testemitanu”. Chisinau, 18-20 octombrie, 2023.

9. Chislari L, Groppa L, Russu E, Rotaru L, Nistor A. Remedierea diagnosticului precoce in
spondiloartrita periferica si artritd reumatoidd. Conferinta stiintifica anuala in cadrul
Zilelor USMF “Nicolae Testemitanu”. Chisinau, 18-20 octombrie, 2023.

Brevete de inventii si alte obiecte de proprietate intelectuala (OPI)

1. GROPPA, L., NISTOR, A. Utilizarea scorului DAS28-4 in artrita reumatoida seronegativa
(FR/ACCP - negativ). Certificat de inventie MD 6022, 04/2023.

1. GROPPA, L., NISTOR, A. Utilizarea chestionarului HAQ in artrita reumatoida seronegativa
(FR/ACCP — negativ). Certificat de inventie MD 6023, 04/2023.

1. GROPPA, L., NISTOR, A. Utilizarea Indicelui Ritchie si articular 28 in artrita reumatoida
seronegativa (FR/ACCP - negativ)). Certificat de inventic MD 6024, 04/2023.

39



40



	CONCEPTUAL MARKINGS OF THE RESEARCH
	1. SERONEGATIVITY OF RHEUMATOID ARTHRITIS - DIFFICULTIES IN CLINICAL-PARACLINICAL ASSESSMENT
	1.1 Rheumatoid arthritis – some clinical-evolutionary aspects of seronegativity
	1.2 Clinical significance of antibodies to citrullinated proteins in rheumatoid arthritis

	2. CLINICAL-STATUS CHARACTERISTICS AND RESEARCH METHODOLOGY OF SERO-NEGATIVE RHEUMATOID ARTHRITIS
	2.1. The clinical-status characteristics of the study group
	2.2. Algorithms and principles of patient examination
	2.3. Methods of statistical examination

	3. CLINICAL-PARACLINICAL, EVOLUTIONARY AND PROGNOSTIC CHARACTERISTICS IN PATIENTS WITH SERONEGATIVE RHEUMATOID ARTHRITIS
	3.1Clinical, laboratory and radiological peculiarities of seronegative rheumatoid arthritis
	3.2. Comparative onset characteristics of seronegative rheumatoid arthritis
	3.3 Evaluation of prognostic factors of SNRA evolution
	3.4. Peculiarities of extra-articular damage in rheumatoid arthritis depending on seropositivity

	4. COMPARATIVE ANALYSIS OF QUALITY OF LIFE AND PROGNOSIS IN PATIENTS WITH SERONEGATIVE RHEUMATOID ARTHRITIS
	CONCLUSIONS

	BIBLIOGRAPHY
	ADNOTARE
	SUMMARY
	РЕЗЮМЕ
	LIST OF PUBLICATIONS ON THE THEME OF THE THESIS

