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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: The aim of the study is to determine the effect of anti-

inflammatory biological drugs (adalimumab, infliximab and 
rituximab) on the cardiovascular system during the treatment of 
patients with rheumatoid arthritis.

Methods: Involved in research 70 women aged 18 to 60 years 
with a confirmed diagnosis of rheumatoid arthritis (diagnosis 
confirmed by the American College of Rheumatology 2010 
(ACR) and European League of Rheumatology (EULAR) 
classification criteria). Patients on standard treatment and 
biological drugs were divided into 3 groups, and the third group 
was divided into two subgroups. The study lasted for 30 weeks. 
Studies were conducted before and after treatment.

Results: After 30 weeks of treatment with biological drugs, 
the following changes were observed in all groups: DAS28-
ESR and HAQ score values, RF, CRP, and ESR concentrations 
were significantly lower compared to the control group. A 
significant increase in TC and HDL-C, without significant 
changes in LDL-C and TG, was observed in all groups against 
the background of treatment with biological drugs, as a result 
of which the atherogenicity index decreased. Decreases in CRP 
levels at 30 weeks were inversely correlated with increases 
in HDL-cholesterol. Insignificant changes were observed in 
fasting blood glucose SBP, DBP and BMI data compared to the 
control group. Combined therapy with biological drugs led to 
a significant improvement in the elastic properties of arterial 
walls.

Conclusion: Before starting the treatment of biological drugs 
in patients with rheumatoid arthritis, the risk of cardiovascular 
evaluation is full and according to this we need to choose 
biological drugs and this way we can increase the side effects 
of drugs.

Key words. Rheumatoid arthritis, cardiovascular system, 
biological drugs, atherosclerosis.
Introduction.

Rheumatoid arthritis is a complex autoimmune inflammatory 
condition that significantly increases the risk of cardiovascular 
disease. The inflammatory processes associated with this 
condition can severely affect blood vessels, leading to their 
narrowing and potential blockage, which heightens the risk 
of developing heart-related complications. Research indicates 
that rheumatoid arthritis primarily affects women between 
the ages of 35 and 65, with ischemic heart disease and heart 
failure occurring 1.5 to 2 times more frequently in individuals 
with this condition. The principal complications associated 
with rheumatoid arthritis, which are significant contributors to 
mortality, include myocardial infarction (MI) and stroke, both 
of which result from atherosclerotic changes. Additionally, 
numerous studies have identified traditional risk factors for 

cardiovascular diseases, such as smoking, a sedentary lifestyle, 
obesity, hypertension, impaired glucose tolerance, diabetes, 
and dyslipidemia. These insights emphasize the importance of 
recognizing and managing the cardiovascular risks associated 
with rheumatoid arthritis.

Rheumatoid arthritis may be regarded as a "natural experiment" 
that elucidates the relationship between inflammation and 
cardiovascular diseases. It reveals fundamental similarities 
between the inflammatory mechanisms underlying the 
development of atherosclerosis and other cardiovascular 
conditions, as well as the immune processes involved in these 
diseases. Consequently, acknowledging the shared mechanisms 
in the pathogenesis of rheumatoid arthritis and cardiovascular 
diseases is essential. This understanding could enhance treatment 
strategies for rheumatoid arthritis and, in turn, contribute to 
reducing and preventing the onset of cardiovascular diseases.

The primary categories of medications utilized in the 
management of rheumatoid arthritis include nonsteroidal 
anti-inflammatory drugs (NSAIDs), immunomodulators 
(commonly known as disease-modifying antirheumatic drugs), 
corticosteroids, and immunosuppressive agents. Recent 
biological agents: leflunomide, anakinra (an interleukin-1 
receptor antagonist), tumor necrosis factor (TNF) inhibitors, 
and additional drugs that enhance the modulation of the immune 
response. In general, the more powerful the drug, the more 
potentially serious side effects it has, which must be detected 
in the treatment process. The selection of these medications and 
their combinations with different medication is informed by 
form, and activity level of the disease.

The introduction of biological therapy has significantly 
improved the prognosis of patients with rheumatoid arthritis 
[1,2]. Biological medications have demonstrated their beneficial 
effects by achieving therapeutic goals (e.g., inducing disease 
remission, slowing disease progression), improving quality 
of life, and reducing disease signs and symptoms [3-8]. With 
the improvement of preventive and therapeutic measures, the 
life expectancy of patients suffering from chronic autoimmune 
diseases has increased significantly, but the rates of mortality 
and disability due to vascular atherosclerotic lesions have also 
increased [9,10]. Understanding and updating knowledge about 
the pathophysiological mechanisms of biological therapy has 
led to the hypothesis that it can reduce cardiovascular risk by 
ameliorating inflammation and thus slowing the progression of 
atherosclerosis [6,11].

Therefore, optimal management of patients with rheumatoid 
arthritis also requires control of inflammation and cardiovascular 
risk factors. Since the risk of myocardial infarction in patients 
with rheumatoid arthritis is 70% higher and sudden death is 
more common among them than in the general population, 
atherosclerosis should be the target of therapy aimed not only 
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at achieving remission, but also at reducing cardiovascular risk. 
Cardiovascular risk reduction in this patient population is still 
an unmet need, although both beneficial and adverse effects of 
widely used therapies are known. Early initiation of biologic 
therapy, with long-term and continuous use, has been shown 
to reduce cardiovascular morbidity and mortality in patients 
with rheumatoid arthritis. However, whether biologic therapy 
has cardioprotective and anti-atherosclerotic effects beyond 
reducing inflammation remains to be determined. The effects 
of various biological drugs on blood pressure control, metabolic 
syndrome or BMI, endothelial function and arterial stiffness 
or atherosclerotic plaques are unclear and open new research 
perspectives [11-13].

Thus, patients with rheumatoid arthritis are complex patient 
who require a multidisciplinary approach, especially because 
the interaction between traditional cardiovascular risk factors 
and disease-specific inflammation increases cardiovascular 
risk. Caution should be exercised when prescribing 
medications that contribute to cardiovascular risk (e.g., COX-
2 inhibitors, glucocorticoids, leflunomide); It is necessary to 
manage cardiovascular risk factors (i.e., antihypertensive and 
hypolipidemic treatment should be performed according to 
current guidelines), induction of disease remission and optimal 
control of systemic inflammation, quantitative assessment of 
cardiovascular risk and early detection of atherosclerosis, early 
appointment of targeted biological drugs in selected patients [14].

The aim of the study is to determine the effect of anti-
inflammatory biological drugs (adalimumab, infliximab and 
rituximab) on the cardiovascular system during the treatment of 
Georgian patients with rheumatoid arthritis.
Materials and Methods.

Involved in research 70 women aged 18 to 60 years with a 
confirmed diagnosis of rheumatoid arthritis (diagnosis confirmed 
by the American College of Rheumatology 2010 (ACR) and 
European League of Rheumatology (EULAR) classification 
criteria). The patients were divided into 3 groups:

I group - contain patients (n=10) the age varied 19 to 60, 
(average age 45,2±9,3), who were on standard rheumatoid 
arthritis therapy (patients get 10-25 mg of methotrexate per 
week. If the disease gets worthier, we add non-steroidal anti-
inflammatory drugs to reduce pain, in some conditions, we also 
add corticosteroids).

II group - patients (n=20), age 25 to 57 (average age 48,4±6,3) 
Patients received medical immune-biological treatment via 
monoclonal antibodies, specifically rituximab, in conjunction 
with standard therapy. Rituximab treatment was carried out 

at 1000 mg, i.e. by infusion, followed by a second 1000 mg 
infusion two weeks later, and the next infusion 16 weeks later.

Group III - made up of patients who received TNF-α 
inhibitors along with standard therapy, this group was divided 
into 2 subgroups:

Subgroup IIIa - (n=20), age ranged from 20 to 60 years (mean 
50.1±2.1 years), who were treated with infliximab according to 
the following regimen: 3 mg/kg at the start of treatment, 2nd, 6, 
14, 22, 30 weeks.

Subgroup III b - composed of patients (n=20), ages 27 to 60 
years (mean 44.3±5.4 years), refractory to infliximab receiving 
adalimumab. Patients were given adalimumab 40 mg every 
other week by subcutaneous injection.

The study was conducted for 30 weeks. In addition to the 
basic studies of rheumatoid arthritis, the patients underwent the 
following clinical laboratory tests: electrocardiographic study, 
blood pressure measurement, duplex scan of the carotid arteries, 
measurement of the anatomical-morphological and mechanical 
characteristics of the vascular wall (intima-media thickness, 
compliance, stretch ability, remodeling index), Doppler-
Echocardioscopy, blood lipid profile (total cholesterol, HDL-
Chol, LDL-Chol, TG, atherogenicity index), elastic properties 
of the arterial wall, CRP, RF, vitamin D, Ca in blood and clinical 
analysis of blood. These studies were conducted before the start 
of the study and after 30 weeks.
Statistical analysis:

The Statistical analysis was performed with the SPSS 15.0 
program. All of the parameters were tested with the Kolmogorov-
Smirnov test. Normally distributed data were represented in 
M±m. The difference between nonparametric variables was 
tested by the Mann-Whitney U test. Matched samples were 
analyzed Wilcoxon Z test. Different between percentages were 
checked by the chi-squared test. Differences between groups are 
statistically certain P< 0.05.
Results.

Clinical descriptions (such as inflammatory markers, DAS-28-
ESR, and HAQ) are given for all four groups in the table 1. This 
description is similar, and statistical differences between them 
do not exist, and it gives us the ability to estimate drugs and 
their side effects correctly. In patients with standard therapy – 
Group I- we need to add COX-2 inhibitors and glucocorticoids 
to reduce pain and clinical exacerbation. In another group such 
as group II, group IIIa, and group IIIb we don’t need to add 
these drugs, which is a positive side of biological medication. 

Group II, where patients received rituximab along with 
standard therapy, the following changes were revealed after 30 

Parameters Group I
 (n = 10)

Group II
(n = 20)

Group III a
(n = 20)

Group III b
(n = 20)

Before test before test before test before test
DAS 28-ESR 6.2 ± 0.3 6.3 ± 0.12 6.0 ± 0.11 5,6 ± 0.11
HAQ 1,80 ± 0,1 1,78 ± 0,09 1,72 ± 0,06 1,48 ± 0,06
RF, U/mL 392 ± 179 488 ± 138 450 ± 138 400 ± 138
Anti-CCP, U/mL 64 ± 12 70 ± 6 60 ± 4,1 68± 4,1
CRP, mg/l 28 ± 7 46 ± 6 50 ± 6 58 ± 6
ESR 60 ± 7 53 ± 3 72 ± 4 90 ± 4

Table 1. Clinical descriptions (such as inflammatory markers, DAS-28-ESR, and HAQ) are given for all four groups.
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weeks of treatment: DAS28-ESR and HAQ score values, RF, 
CRP, and ESR concentrations were significantly lower in group 
II compared to group I. Also, in subgroups III a and III b, where 
patients received TNF-α inhibitors (infliximab and adalimumab) 
along with standard therapy, significant differences in DAS28-
ESR and HAQ score values, RF, CRP, and ESR concentrations 
were observed after 30 weeks of treatment and questionnaire 
assessments. Reduction, compared to group I patients (Figures 
1 and 2).

Group II showed a significant increase in TC (9%) and HDL-C 
(23%) without significant changes in LDL-C and TG, resulting 
in a 14% reduction in the atherogenicity index. In group II, there 
were no statistically significant differences in fasting blood 
glucose and SBP, DBP BMI data compared to group I.

In subgroup IIIa, after 30 weeks of infliximab therapy, mean 
total cholesterol increased by 25% (p<0.001), LDL-cholesterol 
by 24% (p<0.001), and HDL-cholesterol by 30% (p<0.001). 
The decrease in CRP level at 30 weeks was inversely correlated 
with the increase in HDL-cholesterol (r=-0.47, p=0.005). In 
group IIIa, there was a slight increase in fasting blood glucose 
and SBP, DBP BMI data compared to group I (Figures 3 and 4).

In subgroup III b, following 30 weeks of adalimumab therapy, 
observed changes included increases in total cholesterol, LDL 
cholesterol, and HDL cholesterol; however, no significant 
alterations were noted in LDL and HDL measurements 
specifically. Triglyceride levels remained unchanged (P=0.55). 
Notably, disease activity exhibited a significant reduction from 
baseline after the 30 weeks. There were no significant changes 
in fasting blood glucose or SBP, DBP BMI metrics when 
compared to group I (Figures 3 and 4).

Rituximab therapy led to an improvement in the elastic 
properties of arterial walls in group II: the stiffness index 
(SI) of the main arteries decreased by 57% and the reflection 
index of arterioles (RI) decreased by 24%, and the frequency 
of "very stiff" arteries decreased by 3.5 times, and in group I 
- no significant changes in arterial stiffness parameters were 
observed. Finally, significant changes in intima-media thickness 
(IMT) were noted in group II during 30 weeks: average IMT 
decreased by 11% and maximum IMT - by 9%. There was a 
correlation between IMT and RF reduction (r=0.49, P <0.001). 
No significant changes in IMT were observed in group I.

After 30 weeks, pulse wave velocity and arterial stiffness were 
significantly reduced in the standard therapy plus infliximab 
therapy group (subgroup IIIa), compared to standard therapy 
treatment (group I), accompanied by a reduction in both 
subjective complaints of the patient and CRP, DAS28 and 
Significant reduction of joint swelling in subgroup IIIa. Patients 
treated with infliximab after 30 weeks showed a significant 
worsening of atherosclerosis with an increase in the thickness of 
the intima-media and the presence of subsequent atherosclerotic 
plaques compared to patients treated with standard therapy, in 
this I group there was a slight increase in the same parameters. 
During the study, no statistically significant deviation of the 
blood pressure numbers was observed, which is important 
because it affects the pulse wave speed.

Carotid artery intima-media studies found no statistically 
significant differences between baseline and standard therapy 
plus adalimumab after 30 weeks of treatment. Therefore, 

Figure 1. Clinical descriptions (such as inflammatory markers, DAS-
28-ESR, and HAQ) are given for all four groups.

Figure 2. Significant differences in DAS28-ESR and HAQ score values, 
RF, CRP, and ESR concentrations were observed after 30 weeks of 
treatment and questionnaire assessments.

Figure 3. In group IIIa, there was a slight increase in fasting blood 
glucose and SBP, DBP BMI data compared to group I.

Figure 4. There were no significant changes in fasting blood glucose 
or SBP, DBP BMI metrics when compared to group I.
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no significant morphologic progression of subclinical 
atherosclerosis was observed in patients with rheumatoid 
arthritis treated with adalimumab.

In patients from groups II and III (subgroups a and b), a 
slight decrease in ejection fraction was observed, alongside an 
increase in left ventricular size when compared to initial data. 
However, these findings were not statistically significant, and 
the functional class of heart failure remained unchanged relative 
to group I. This outcome may be attributed to the exclusion of 
patients with severe heart failure in the study (Figures 5 and 6).

All patients exhibited significantly reduced levels of blood 
calcium and vitamin D, with these deficiencies correlating 
directly with the severity of their disease. Notably, extra systolic 
arrhythmia was detected in only three patients in group III and two 
patients in group II during electrocardiographic examinations. 
While this required the consultation of a cardiologist and the 
introduction of antiarrhythmic medication, it did not serve as 
a criterion for exclusion from the study for any of the patients.
Discussion.

The administration of chimeric B-lymphocyte CD20 
monoclonal antibody therapy for patients with rheumatoid 
arthritis resulted in significant suppression of systemic 
inflammation, an improvement in lipid profile and atherogenicity 
index, a reduction in carotid intima-media thickness (IMT), 
and enhanced properties of arterial wall elasticity, thereby 
decreasing the risk of cardiovascular diseases.

- The utilization of TNF-α antagonist in treating patients with 
rheumatoid arthritis has been shown to worsen atherosclerosis 
by improving the thickness of intima-media and appear 
atherosclerotic plaque. During this improved systemic 
inflammation profile and the number of exacerbations of 
rheumatoid arthritis decreased. 

- The utilization of TNF-α antagonist in treating patients with 
rheumatoid arthritis has been shown to improve endothelial 
function. These are independent of lipid profile. Even though 
dyslipidemia has a connection with improving endothelial 
dysfunction and Atherosclerosis.
Conclusion.

Before starting the treatment of biological drugs in patients with 
rheumatoid arthritis, the risk of cardiovascular complications 
should be fully evaluated and the biological drugs should be 
selected accordingly, thereby reducing the side effects of the 
mentioned drugs and improving the prognosis of the disease.
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რევმატოიდული ართრიტით დაავადებულ 
ავადმყოფებში ბიოლოგიური პრეპარატებით 
მკურნალობა და კარდიო-ვასკულური ცვლილებები 
ქართულ პოპულაციაში

ნ. თავბერიძე, ნ.შარაშიძე, თ. ბოჭორიშვილი
ივ. ჯავახიშვილის სახ. თბილისის სახელმწიფო 

უნივერსიტეტი
საკვანძო სიტყვები: რევმატოიდული ართრიტი, გულ-

სისხლძარღვთა სისტემა, ბიოლოგიური პრეპარატები, 
ათეროსკლეროზი.

კვლევის მიზანს წარმოადგენს დადგინდეს 
ანტიანთებითი ბიოლოგიური პრეპარატების 
(ადალიმუმაბის, ინფლიქსიმაბის და რითუქსიმაბის) 

ეფექტი გულ-სისხლძარღვთა სისტემაზე 
რევმატოიდული ართრიტით დაავადებული 
ავადმყოფების მკურნალობის დროს.

კვლევაში ჩაერთო სულ 70 ქალი 18 წელიდან 60 წლამდე 
ასაკის, რომლებსაც დადასტურებული ჰქონდათ 
რევმატოიდული ართრიტის დიაგნოზით (დიაგნოზი 
დადასტურებულია ამერიკის რევამტოლოგიური 
კოლეჯის 2010 (ACR) და ევროპის რევმატოლოგიური 
ლიგის (EULAR) კლასიფიკაციის კრიტერიუმებით). 
პაციენტები სტანდარტული მკურნალობაზე და პლიუს 
ბიოლოგიური პრეპარატებით განაწილებული იქნა 3 
ჯგუფში, ხოლო მესამე ჯგუფი დაიყო ორ ქვეჯგუფად. 
კვლევა გრძელდებოდა 30 კვირის განმავლობაში. 
კვლევები ტარდებოდა მკურნალობამდე და 
მკურნალობის შემდეგ.

შედეგები: ბიოლოგიური პრეპარატებით 
მკურნალობიდან 30 კვირის შემდეგ ყველა ჯგუფში 
გამოიკვეთა შემდეგი ცვლილებები: DAS28-ESR 
და HAQ ქულის მნიშვნელობები, RF, CRP და ESR 
კონცენტრაციები მნიშვნელოვნად დაბალი იყო 
საკონტროლო ჯგუფთან შედარებით. ბიოლოგიური 
პრეპარატებით მკურნალობის ფონზე ყველა ჯგუფში 
აღინიშნა TC და HDL-C მნიშვნელოვანი ზრდა, LDL-C 
და TG-ში მნიშვნელოვანი ცვლილებების გარეშე, რის 
შედეგადაც შემცირდა ათეროგენულობის ინდექსი. 
CRP დონის შემცირება 30 კვირაზე საპირისპირო 
კორელაციაში იყო HDL-ქოლესტერინის მატებასთან. 
უმნიშვნელო ცვლილებები დაფიქსირდა სისხლში 
უზმოზე გლუკოზაში, საწ, დაწ და BMI მონაცემების 
საკონტროლო ჯგუფთან შედარებით. ბიოლოგიური 
პრეპარატებით კომბინირებულმა თერაპიამ გამოიწვია 
არტერიული კედლების ელასტიური თვისებების 
მნიშვნელოვანი გაუმჯობესება. 

დასკვნა: რევმატოიდული ართრიტით დაავადებულ 
პაციენტებში ბიოლოგიური მედიკამენტების 
მკურნალობის დაწყებამდე სრულყოფილად უნდა იქნას 
შეფასებული კარდიო-ვასკულური გართულებების 
რისკები და იმის მიხედვით უნდა იქნას შერჩეული 
ბიოლოგიური პრეპარატი, რითაც შევამცირებთ 
აღნიშნული მედიკამენტების გვერდით ეფექტებს და 
გავაუმჯობესებთ დაავადების პროგნოზს.
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