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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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 theumatoid 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 45,249,3), 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).

I 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-a
inhibitors along with standard therapy, this group was divided
into 2 subgroups:

Subgroup IIla - (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 Illa, 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

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

Group I Group 11
Parameters (n= f 0) (n= 2%)

Before test before test
DAS 28-ESR 62+0.3 6.3+0.12
HAQ 1,80 £ 0,1 1,78 £ 0,09
RF, U/mL 392+179 488 £ 138
Anti-CCP, U/mL 64 £ 12 70+ 6
CRP, mg/l 28+7 46+6
ESR 60 £ 7 53+3
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Group III a Group III b
(n=20) (n=20)
before test before test
6.0+£0.11 56+0.11
1,72 £ 0,06 1,48 £ 0,06
450 + 138 400 + 138
60 +4,1 68+ 4,1
506 58+6
72+4 90+ 4



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 I1I b, where
patients received TNF-a 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 11, there
were no statistically significant differences in fasting blood
glucose and SBP, DBP BMI data compared to group I.

In subgroup Illa, 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 Illa, there was a slight increase in fasting blood glucose
and SBP, DBP BMI data compared to group I (Figures 3 and 4).

In subgroup I1I 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 Illa), 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 Illa. 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,
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Figure 1. Clinical descriptions (such as inflammatory markers, DAS-
28-ESR, and HAQ) are given for all four groups.
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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.
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Figure 3. In group Illa, there was a slight increase in fasting blood
glucose and SBP, DBP BMI data compared to group 1.
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Figure 4. There were no significant changes in fasting blood glucose
or SBP, DBP BMI metrics when compared to group 1.
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Figure 5. 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%.
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Figure 6. 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%.

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 1. 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 Il 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.
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- The utilization of TNF-a 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-a 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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