(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 11 (356) Hosiopb 2024

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



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-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
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: This study aims to assess the cost-effectiveness of
treatment with biological drugs—specifically infliximab,
adalimumab, and rituximab—both as monotherapy and in
combination therapy for patients with rheumatoid arthritis.
Additionally, we will identify the factors that influence this
process.

Materials and Methods: A total of 60 patients with moderate
to severe rheumatoid arthritis (DAS28 > 3.2) were selected
for the study. The participants were divided into three groups
and two subgroups based on the specific group of drugs they
received.

The study was conducted for 12 months. Before and
after treatment, health status was assessed with baseline
questionnaires (HAQ). Cost-effectiveness assessment of the
five-dimensional health status classification methodology using
EQ-5D and multiple regression related HAQ score system and
disease activity. Patients were also assessed with the general
SF-36 health status questionnaire.

Results and Discussion: This study provides important
clinical insights as it is a study that directly compares three
different biological treatment options for patients with
rheumatoid arthritis who have failed standard therapy. All
treatment options had a good safety profile. A cost-effectiveness
analysis of QALY found that rituximab was the most effective
treatment in patients with severe rheumatoid arthritis who had
failed TNF-a inhibitor treatment. In our analysis, drug-related
costs depended on drug price, dose, route of administration, and
dosing frequency.

Conclusions: According to the results of this study, infliximab
was more cost-effective than adalimumab. Therefore, based
on the results of the sensitivity analysis, as long as the study
parameters do not change significantly, it is suggested that
infliximab should be the priority for the treatment of patients
with rheumatoid arthritis. And rituximab is the most effective
treatment option for patients who have failed TNF-a treatment.
This advantage is primarily due to differences in drug costs;
because efficacy and safety are the same, drug costs may drive
decisions about biological treatment.

Key words. Rheumatoid arthritis, cardiovascular system,
biological drugs, cost-benefits, cost-effectiveness.

Introduction.

Rheumatoid arthritis is an autoimmune disease, and its natural
course is characterized by polyarticular inflammation and
progressive joint damage. Rheumatoid arthritis mainly affects
the joints, although the inflammation may spread to other organs
as well. In rheumatoid arthritis, joint deformation and limitation
or loss of function develop over time. Rheumatoid arthritis is
a serious problem for the public health system. Rheumatoid
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arthritis with its course, complications, and outcome is
associated with a heavy economic and social burden.

Pharmacological treatment is one of the cornerstones of
rheumatoid arthritis treatment. The goal of rheumatoid arthritis
treatment is remission or low disease activity. Medical therapy
initially includes disease-modifying conventional antirheumatic
drugs (cDMARDs) such as methotrexate, sulfasalazine,
hydroxychloroquine, leflunomide, prednisolone, and their
combinations. However, not all patients achieve remission or
low disease activity due to a lack of treatment efficacy with
cDMARD:s. Biologic antirheumatic drugs (bDMARDs), known
as biologics, have been used to treat the disease for several
decades and include TNF-a inhibitors: adalimumab, etanercept,
golimumab, infliximab, and other mechanisms of action-based
agents: abatacept, anakinra, rituximab and Tocilizumab.

The introduction of biological antirheumatic drugs in the
treatment of rheumatoid arthritis has significantly improved
the prognosis and outcomes for patients, particularly for those
whose conditions are resistant to traditional therapies. However,
the high costs associated with these medications underscore the
need for cost-effectiveness analyses. There is limited data on the
effectiveness of biological therapies with long-term use.

In the cost-effectiveness assessments of these drugs,
researchers have published short-term randomized trials that
include combined data through extrapolation and modeling. The
differences between short-term randomized trials and real-world
clinical settings have raised important questions about issues such
as the representativeness of the patients included in the trials, as
well as discrepancies between the efficacy demonstrated in trials
and the effectiveness seen in practice. It's essential to consider
factors that could significantly impact the outcomes of short-
term randomized studies. Enhancing the representativeness of
study participants and designing clear study protocols may lead
to overestimations of cost-effectiveness. It is widely accepted
that the effectiveness of drugs in controlled clinical trials tends
to be higher than in routine clinical practice.

Since the introduction of TNF-a inhibitors in the medical
market, the prognosis for patients with rheumatoid arthritis has
markedly improved. TNF-a inhibitors are highly effective in
controlling disease progression by reducing inflammation and
disease activity, as well as slowing radiographic progression and
improving the quality of life for patients. Nevertheless, the high
costs of TNF-a inhibitors necessitate careful evaluation of their
cost-effectiveness to support guidelines for their widespread use
in patients with rheumatoid arthritis [1-8].

The purpose of the mentioned study is to determine the cost-
effectiveness of treatment with biological drugs (infliximab,
adalimumab, rituximab) in patients with rheumatoid arthritis,
both monotherapy and combined treatment schemes. Let's
identify the factors that influence this process. In this paper
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we want to learn positive results of using biological drugs in
Georgian population due to post-effectiveness, despite high
price of drugs. And using these drugs can reduce severity and
complication Rheumatoid Arthritis.

Materials and Methods.

60 patients (all woman) with moderate to severe rheumatoid
arthritis (DAS28>3.2), age of disease more than 5 years, and
unsatisfactory response to methotrexate were selected for the
study. Patients were divided into 3 groups:

Group I - consisted of patients (n=30), whose ages ranged
from 19 to 60 years (mean age 45.2+9.3 years), who were on
standard rheumatoid arthritis therapy (patients get 10-25 mg
methotrexate per week. If disease get worthier, we add non-
steroidal anti-inflammatory drugs to reduce pain, in some
condition we also add corticosteroids) and were considered as
a control group.

Group II - was composed of patients who did not have an
adequate response to standard therapy and TNF-a inhibitors
were added to the treatment, this group was divided into 2
subgroups:

Subgroup II a - included 10 participants, with ages ranging
from 20 to 60 years, and an average age of 50.1 £+ 2.1 years.
These individuals received a treatment regimen of infliximab
combined with methotrexate. The treatment was administered
according to the following schedule: 3 mg/kg at the beginning,
followed by doses on days 2 and 6, and then every 8 weeks
thereafter.

Subgroup IIb - composed of patients (n=10), whose ages
ranged from 27 to 60 years (mean 44.3+5.4 years), who were
refractory to infliximab, and only receiving adalimumab.
Patients were given adalimumab 40 mg every other week by
subcutaneous injection.

Group III - consisted of patients (n=10), whose ages ranged
from 25 to 57 years (mean age 48.4+6.3 years), patients who
were refractory to TNF-a inhibitors and received medical
treatment along with methotrexate plus immune-biological
drug - monoclonal antibodies - Rituximab. Rituximab treatment
was carried out at 1000 mg, i.e. Infusion, followed by a second
1000 mg infusion two weeks later, and the next infusion 16
weeks later, a second course was considered. The timing of
the repeated treatment course depended on the increase in
symptoms and activity of the disease and was at the discretion
of the doctor and the patient.

The study was conducted for 12 months. Patients who had
already been diagnosed with rheumatoid arthritis (the diagnosis
was confirmed by the classification criteria of the American
College of Rheumatology 2010 (ACR) and the European
League of Rheumatology (EULAR)) during the study period, the
following clinical laboratory tests were performed: radiological
examination of the joints, complete blood analysis, CRP, RF in
the blood. All these clinical studies were performed before and
after 3, 6 and 12 months of the study. Health status was assessed
with baseline questionnaires (HAQ). Cost-effectiveness
assessment of the five-dimensional health status classification
methodology using EQ-5D and multiple regression related
HAQ score system and disease activity. Patients were also
assessed with the general SF-36 health status questionnaire.
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Determining cost-effectiveness using ACR (American College
of Rheumatology Standardized Response to Treatment) and
DAS28 (Rheumatoid Arthritis Activity Score). This entire
questionnaire was filed before and after 3, 6 and 12 months of
the study.

Results.

Data of patients before the start of treatment and their
characterization according to groups are given in Table 1.

Table 1. Data of patients before the start of treatment and their
characterization according to groups.

. . control Infliximab  Adalimumab Rituximab
indicators

group group group group
quantity 30 10 10 10
Average age 45.2 50.1 44.3 48.4
gender Fem. Fem. Fem. Fem.
Duration of
the discase >6.2 year |>5.8 >7.3 >6.7
Selen g 7to0 18 7to 18 7 to 24
joints numb.
Painful 13 12 10 15
joints numb.
Patient’s
total VAS 61 65 68 70
Pain VAS 61 65 68 70
ESR 41 45 48 55
CRP 43 90 86 96
HAQ 1.8-2.5 1.6-2.7 1.8-2.5 1.6-2.1
EQ-5D 1.41 1.42 1.44 1.52
DAS-28 >6.2 >53 >7.3 >6.7
Assessment
(VAS) 66 75 70 79

In both subgroups of Group II, the mean HAQ scores
measured three months after the initiation of treatment were at
their highest, indicating significant functional disability despite
the use of conventional DMARD therapy. However, substantial
improvement was observed in patients three months after they
began biological therapy. This progress was not only maintained
but continued to improve over the six months following the
start of the study, although the rate of improvement was less
pronounced compared to the initial three months (Figure 1).

At the six-month follow-up for both subgroups of Group II,
81% of patients continued with anti-TNF-a therapy. About 8%
of patients discontinued treatment due to physician-reported
ineffectiveness, 9% due to adverse events, and 2% for reasons
related to therapy. Patients in subgroups A and B of Group
II reported lower functional status on the SF-36 at both the
three-month and six-month marks; however, all patients noted
improvements in functioning across all domains of the SF-36.
The most significant improvements in physical and emotional
roles were observed between the three-month and six-month
evaluations, while the least improvement occurred in general
health (Figures 2 and 3).

Three months after the start of treatment, 85% of patients in
subgroup II a and 81% in subgroup IIb had a DAS-28 score
higher than 5.1, indicating high disease activity according to
EULAR criteria. After 6 months of treatment, the DAS-28 score
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significantly decreased (by more than 1.2) in both subgroups.
At this point, 31% of patients had a DAS-28 score below 3.2,
which indicates low disease activity, and 15.4% had a score
below 2.6, compatible with disease remission. Additionally,
54% of patients had scores indicating moderate disease activity
(greater than 3.2 and less than or equal to 5.1). At the 12-month
mark, the mean DAS-28 scores were as follows: the control
group scored 2.6, infliximab scored 1.1, adalimumab scored 1.2,
and rituximab scored 3.5 (see Table 2, Figure 4).

Table 2. Mean DAS2S8 score data for patients in all four groups.

I group 5.1 3.6 2.6
II a group 3.2 2.6 1.1
I b group 3.6 2.8 1.2
III group 5 4.7 35

H after 3 month

u after 6 month

® after 12 month

11 b group 111 group

Tia group

I group

Figure 4. Mean DAS28 score data for patients in all four groups.

There were no significant differences in the DAS28 (disease
activity score in 28 joints), HAQ-DI (Health Assessment
Questionnaire Disability Index), EQ-5D, or SF-36 (36-Item
Short Form Health Survey) data among the three biologic
treatment groups. 3, 6, and 12 months after treatment, but these
data were statistically significantly different from the data of the
control group (Figures 5 and 6).

The percentage distribution of patients with remission phase
and low disease activity, as well as good or moderate response
criteria of the European League against Rheumatism, is given
in the form of Tables and Figures (Tables 3,4 and Figures 7,8).

Table 3. Response to treatment with biological drugs after 6 months.

31%
55%

21% 18%
48% 58%

good answer
‘moderate response

Table 4. Response to treatment with biological drugs after 12 months.

32%
2%

21%
68%

38%
1%

good answer
‘moderate response

40% (28) of patients enrolled in the study had at least one
adverse event at 1 year (9 in the control group, 6 in the rituximab
group, and 7 in the infliximab and 6 in the adalimumab group).
One study suspected unexpected serious adverse reaction
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(SUSAR) occurred within 1 year. This patient, who was in the
adalimumab group, became psychotic 4 months after the start
of the study. However, in retrospect, these complaints were not
related to the medication.

In our cost-effectiveness analysis, costs depended on the
drug used, the dose delivered, the method of delivery, and
the frequency of administration. 1-year mean QALYs, and
drug-related costs (in EUR) are presented in Figure 9. The
cost difference was significant between the adalimumab and
rituximab groups (mean difference = €5,586, 95% CI = €3,681
to €7,491, P <0.001) and between the infliximab and rituximab
groups (mean difference = €3,758, 95% CI = €1,661 to €5,856,
P=0.001), but there was no significant difference between the
infliximab and adalimumab groups (mean difference = €1,828,
95% CI = -€294 to €3,950, P= 0.090). Figures 9,10 shows the
average quality-adjusted life years and drug-related costs over
1 year.

Mean direct medical costs for patients receiving infliximab,
adalimumab, and rituximab were €13,000, €15,000, and
€10,000, respectively, while direct nonmedical costs were
€2,484.67, €2,099.47, and €556. In addition, the purchase
costs of the primary drug were the highest direct medical
costs for patients using all three drugs (infliximab: €7110.39,
adalimumab: €8582.42, and ritoximumab: €9171.32). Indirect
costs were also €186.53, €192.62 and €172.82. Thus, the cost of
treatment with ritoximumab was the lowest (Figure 11).

In terms of QALYs, the highest utility scores for patients with
rheumatoid arthritis obtained from the EQ-5D questionnaire
were patients using infliximab who had DAS-(0.891). The
obtained results indicate that treatment with infliximab or
adalimumab was dominant over treatment with ritoximumab
and was more cost-effective.

Discussion.

This study provides important clinical insights as it is a
study that directly compares three different biologic treatment
options for patients with rheumatoid arthritis who have failed
standard therapy. All treatment options had a good safety
profile and a short-term (1-year) incidence of adverse events
similar to the adalimumab, rituximab, and infliximab treatment
groups, but numbers were too small to perform valid statistical
analysis. There was no significant difference between TNF-a
and rituximab treatment in patients with concomitant severe
infections and the development of malignancies.

A cost-effectiveness analysis of QALY's found that rituximab
was the most effective treatment in patients with severe
rheumatoid arthritis who had failed TNF-a inhibitor treatment.
In our analysis, drug-related costs depended on drug price, dose,
route of administration, and dosing frequency. These factors
must be taken into account when trying to compare our cost-
effectiveness data with that of other countries. Cost-effectiveness
is more difficult to generalize; however, the main driver of costs
is the cost per milligram of (biological) treatment.

According to the results of this study, infliximab was more
cost-effective than adalimumab. Therefore, based on the results
of the sensitivity analysis, as long as the study parameters do not
change significantly, it is suggested that infliximab should be the
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priority for the treatment of patients with rheumatoid arthritis.

Compared to the different TNF-a inhibitors (infliximab and
adalimumab) used in our study, rituximab is the most effective
treatment option for patients who have failed first-line TNF-a
treatment. This advantage is primarily due to differences in drug
costs; because efficacy and safety are the same, drug costs may
drive decisions about biologic treatment.

Conclusion.

1. For patients suffering from moderate to severe rheumatoid
arthritis who do not respond positively to standard medical
treatments and whose disease progression is steady, therapy with
biological drugs can help put the disease into remission, reduce
the risk of complications, and improve the overall prognosis.

2. The infliximab regimen has proven to be more cost-effective
than adalimumab in terms of managing disease progression and
overall treatment costs. Therefore, we recommend prioritizing
infliximab as a second-line treatment for patients with
rheumatoid arthritis.

3. The cost-effectiveness of adalimumab is not significantly
different from that of other TNF-a inhibitors. Consequently, it
should be considered as a second-line TNF-a inhibitor in the
treatment regimen for rheumatoid arthritis.

4. In cases of moderate to severe rheumatoid arthritis where
treatment with first-line TNF-a inhibitors has been unsuccessful,
rituximab emerges as the best treatment option based on its
effectiveness in improving disease progression and prognosis.

5. All three options for combined treatment with biological
drugs—TNF-a inhibitors (infliximab and adalimumab) and
CD20 monoclonal antibodies (rituximab)—were equally
effective, as they all reduced disease progression and
significantly improved prognosis.

6. For patients who do not respond positively to standard
antirheumatic therapy, the earlier biological drugs are
introduced, the more the progression of the disease and the level
of disability will be reduced. This is directly correlated with the
cost-effectiveness of the treatment.
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