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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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articles. Tables and graphs must be headed.
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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
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
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
by Cyrillic and Latin).

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.

Objectives: This study aimed to assess the diagnostic and
prognostic value of rheumatoid factor (RF) and anti-cyclic
citrullinated peptide (anti-CCP) antibodies in rheumatoid
arthritis (RA) patients, focusing on early diagnosis and disease
activity.

Methods: Dr. Mohammed Ali Saad Medical Center and
Doctors Hospital in Port Sudan, red sea state in Sudan were
the sites of an analytical case-control study was conducted,
including 166 RA patients, 68 early RA patients, and 166
healthy controls. RF, anti-CCP, C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR) were measured. Statistical
analyses included chi-square, Kruskal-Wallis, and receiver
operating characteristic (ROC) curve studies.

Results: RF and anti-CCP antibody levels were higher in
established RA patients than in early RA patients and healthy
controls (p <0.001). Anti-CCP demonstrated superior specificity
(98%) compared to RF (79% specificity) for RA diagnosis. In
established RA, anti-CCP showed higher sensitivity (79%) than
RF (67%). However, the majority of early RA patients (54.5%)
tested negative for both markers, indicating that inflammatory
markers such as CRP and ESR may be more useful than
autoantibodies for early RA detection. The combination of both
tests enhanced diagnostic sensitivity in established RA.

Conclusion: It was discovered that anti-CCP antibodies were
a very specific indicator of RA, especially when the disease
was progressed. Improved diagnostic accuracy is achieved
when RF and anti-CCP testing are combined, with anti-CCP
testing showing greater sensitivity for early RA identification.
This study emphasizes how useful both markers are in clinical
practice for RA patient prognosis, disease activity evaluation,
and early diagnosis.

Key words. Rheumatoid arthritis (RA), anti-cyclic citrullinated
peptide (anti-CCP), Rheumatoid factor (RF), diagnosis,
inflammatory markers, sensitivity and specificity.

Introduction.

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune
disease that primarily affects synovial joints, leading to
progressive joint degeneration, functional disability, and
systemic complications. It affects approximately 0.5% to 1% of
the global population, with a higher prevalence in women and
individuals aged 40 to 60 years. A hallmark of RA is persistent
synovial inflammation, which results in cartilage deterioration,
bone erosion, and joint deformities. The pathophysiology of
RA involves a complex interplay of genetic, environmental,
and immunological factors. Genetic susceptibility, particularly
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the presence of HLA-DRBI1 alleles, plays a significant role
in disecase vulnerability, while environmental triggers, such
as infections and smoking, can initiate or exacerbate the
autoimmune response [1-5].

Autoantibodies, particularly rheumatoid factor (RF) and
anti-cyclic citrullinated peptide (anti-CCP) antibodies, are
crucial biomarkers for the diagnosis and prognosis of RA. RF
is an autoantibody targeting the Fc portion of IgG, found in
approximately 70-80% of RA patients. However, its diagnostic
utility is limited due to its presence in other autoimmune diseases,
chronic infections, and even in healthy individuals, particularly
the elderly [6]. Anti-CCP antibodies are highly specific markers
for RA, targeting citrullinated proteins generated through
arginine modification. When combined with RF, they enhance
diagnostic accuracy, as they can be detected early—often before
clinical symptoms appear—and exhibit a 95% specificity with
sensitivity comparable to RF [7].

The presence of anti-CCP antibodies is associated with
increased inflammatory markers, more extensive joint damage,
and progressive disability over time. Additionally, RA patients
positive for both RF and anti-CCP antibodies tend to exhibit
more severe disease manifestations and reduced responsiveness
to conventional disease-modifying antirheumatic drugs
(DMARD:s) [8].

Recent studies emphasize the role of these autoantibodies
in predicting treatment response and guiding therapeutic
decisions. Patients with high anti-CCP titers often show
suboptimal responses to certain biologic therapies, highlighting
the necessity for personalized treatment strategies based on
serological profiles [9]. Moreover, emerging evidence suggests
that anti-CCP antibodies may actively contribute to RA
pathogenesis by triggering complement pathways and immune
complex formation, leading to prolonged synovial inflammation
and joint destruction [10].

This study aims to comprehensively evaluate the diagnostic
and prognostic significance of anti-CCP antibodies and
RF in RA patients. By integrating recent advancements in
immunopathology and clinical research, this work provides
a detailed understanding of their roles in RA management,
emphasizing their implications for early diagnosis, disease
progression, and treatment strategies.

Materials and Methods.

Study design and Population:

An analytical case-control study was conducted at Doctor
Hospital and Dr. Mohammed Ali Saad Medical Center in Port
Sudan, Red Sea State, Sudan. The study population comprised
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400 individuals, including 68 early rheumatoid arthritis (RA)
patients, 166 diagnosed RA patients, and 166 healthy controls.
Inclusion criteria required participants to be adults (=18 years)
diagnosed with RA based on the ACR/EULAR 2010 criteria.
Early RA patients were included only if they had not received
disease-modifying antirheumatic drugs (DMARDs) or biological
therapy before sample collection. Early RA was defined as
patients diagnosed with RA according to ACR/EULAR 2010
criteria within 2 years of symptom onset and before initiation
of any disease-modifying antirheumatic drugs (DMARDs) or
biologic therapy. This definition aligns with established criteria
used in rheumatology research for identifying patients in the
early stages of disease progression. Exclusion criteria included
patients with other autoimmune diseases, chronic infections,
malignancies, and pregnant or breastfeeding women.

Data Collection Methods:

Participants were selected using convenience sampling.
Data collection involved face-to-face interviews and self-
administered questionnaires, covering demographics and
clinical characteristics such as age, sex, disease duration,
morning  stiffness, sore joints, and joint deformities.
Laboratory analyses were conducted using semi-automated
methods (Finecare Plus 114) for initial screening. RF levels
were measured using the Rheumatoid Factor ELISA Kit
(Euroimmun AG, Liibeck, Germany), with a diagnostic cutoff
of >20 IU/ml considered positive according to manufacturer
specifications. Anti-CCP antibodies were quantified using the
Anti-CCP ELISA Kit (Euroimmun AG, Liibeck, Germany),
with levels >5 U/ml considered positive per manufacturer
recommendations. C-reactive protein (CRP) was measured
using the high-sensitivity CRP turbidimetric immunoassay
(Roche Diagnostics, Mannheim, Germany), with normal values
<3.0 mg/L. Erythrocyte sedimentation rate (ESR) was measured
using the Westergren method with age and gender-specific
reference ranges (normal: <20 mm/h for men under 50 years,
<30 mm/h for men over 50 years; <30 mm/h for women under
50 years, <40 mm/h for women over 50 years).

Statistical Analysis:

Data analysis was performed using SPSS version 26.0.
Descriptive  statistics were expressed as frequencies,
percentages, means, and standard deviations. The chi-square
test was used to evaluate associations between RA and control
groups regarding RF and anti-CCP. Sensitivity and specificity
were determined using the receiver operating characteristic
(ROC) curve, while the Kruskal-Wallis test was employed to
compare means between case and control groups.

Results.

This study comprised three groups: 166 established RA
patients, 68 early RA patients, and 166 healthy controls. The
majority of RA patients were female, had a mean age of 49 +
12.8 years, had been suffering from the disease for 10+ 8.5 years,
and had 37.1 + 6.8 minutes of morning stiffness, 5.3 + 3.7 tender
joint pain, 1.9 + 0.5 swollen joints, and 29 (43.9%) rheumatoid
hand deformity. Most early RA patients were also female, had a
mean age of 31 + 9.4, had a shorter disease duration of 1.7 + 0.9
years, experienced morning stiffness for 35.1+ 6.8 minutes, had
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17 £ 5.6 tender joint pains, had 3.8+ 2.1 swollen joints, and none
had rheumatoid hand deformity. The average age of the control
group was 50.5 £ 13.7 years (Table 1).

Table 1. Characteristics of RA patients and early RA patients.

. RA patients Early RA patients
Variables (n=166) (n=68)
Age (years) 49+12.8 31+94
Male/female patients 27/139 9/59
Duration of disease (years) |10+8.5 1.7£0.9
Morning stiffness (minutes) [37.1 £6.8 35.1+6.8
;"glderjomt pain count (0- 53137 17456
Swollen joint count (0-28) 1.9+0.5 3.8+2.1
Presence of rheumatoid hand 29 (43.9%) 0(0.0%)

deformity

When compared to the early RA and control groups, patients
with established RA diagnosis had the highest levels of RF and
anti-CCP antibodies (p. value 0.000). With a p-value of 0.000,
the inflammatory markers CRP and ESR were shown to be
higher in the early RA group, RA, and control group (Table 2).

The majority of patients (n=73; 43.9%) were positive for
both RF and anti-CCP antibody, followed by RF-negative/anti-
CCP antibody negative (n=43; 25.9%), RF-positive/anti-CCP
antibody negative (n=35; 21.0%), and RF-negative/anti-CCP
antibody-positive (n=15; 9.0%) (Table 3).

Table 2. Comparison mean of and RA laboratory variables between
RA, early RA and control group.

Variables RA. Ea.rly RA Control p. value
patients  patients

RF (1U/ml) 22.5+12.2 16.6+£7.4 7.9+2.1  0.000

Anti-CCP (U/ml) 10.9+6.6 8.4+ 6.1 3.6+£0.54 0.000

CRP (mg/dl) 11.7£7.4  16.2+12.5 4.3£2.3 0.000

ESR (mm/1 h) 26.7+13.8 |40.1£27.5 15.2+2.2 10.000

RF: Rheumatoid factor; CRP: C-reactive protein; Anti-CCP: Anti-
cyclic citrullinated peptide; ESR: Erythrocyte sedimentation rate.

Table 3. Association of anti-CCP antibody with RF in RA patients.

RF Anti CCP p. value
Positive Negative

Positive 73(43.9%) 35(21.0%) 0.002

Negative 15(9.0%) 43(25.9%)

Anti-CCP: Anti-cyclic citrullinated peptide: RF: Rheumatoid factor.

Table 4. Association of anti-CCP antibody with RF in early RA patients.

RF Anti CCP p. value
Positive Negative

Positive 13(19.6%) 11(16.6%) 0.000

Negative 7(9.0%) 37(54.5%)

Anti-CCP: Anti-cyclic citrullinated peptide: RF: Rheumatoid factor.

The majority of patients (n=37; 54.5%) were negative for
both RF and anti-CCP antibody, followed by RF-positive/
anti-CCP antibody positive (n=13;19.6%), RF-positive/anti-
CCP antibody negative (n=11; 16.6%), and RF-negative/anti-
CCP antibody-positive (n=7; 9.0%). This showed a significant



correlation of early RF and anti-CCP antibody co-occurrence
(P=.000), (Table 4).

Testing for RF and anti-CCP in order to diagnose RA (Table
5). The sensitivity, specificity, PPV, NPV, LR+, LR-, and 93%,
79%, 37%, 93%, 3.12, and 0.42 for the RF test were as follows.
The equivalent data for the anti-CCP test were 79%, 98%, 86%,
96%, 32.91, and 0.21, in that order.

Table 5. Performance of RF and anti-CCPs in the diagnosis of RA.

RA Non RA Performance

p. value
Sensitivity = 67% (95%
CI: 52-81)
Specificity = 79% (95%
CI: 73-84)
PPV =37% (95% CIL:
26-48)
NPV =93% (95% CI:
89-96)
LR+=3.12 (95% CI:
2.22-4.42)
LR-=10.42 (95% CI:
0.27-0.67)
Sensitivity = 79% (95%
CI: 67-92)
Specificity = 98% (95%
CI: 95-100)
PPV =86% (95% CI:
75-97)
NPV =96% (95% CI:
94-99)
LR+=32.91 (95% CI:
13.64-79.37)
LR-=0.21 (95% CI:
0.11-0.39
Anti-CCP: Anti-cyclic citrullinated peptide; NPV: Negative predictive
value; LR-, Negative likelihood ratio; LR+: Positive likelihood ratio;
PPV: Positive predictive values; RA: Rheumatoid arthritis; RF:
Rheumatoid factor.

Positive 108 19
RF 0.000
Negative 58 147

Positive 88 14
Anti-CCP 0.000
Negative 78 152

ROC Curve for RF and Anti-CCP
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Figure 1. RCO curve for sensitivity and specificity of RF and anti-
CCP.
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The receiver operating characteristic (ROC) curve analysis
further illustrated the superior diagnostic performance of anti-
CCP compared to RF, with anti-CCP demonstrating both higher
sensitivity and specificity in distinguishing RA patients from
controls (Figure 1).

Discussion.

While numerous studies have examined the diagnostic utility
of anti-CCP antibodies and RF in RA, this study provides
several novel contributions to the existing literature. First, this is
among the few studies to specifically examine these biomarkers
in a Sudanese population, addressing a significant gap in the
geographic representation of RA biomarker research. Second,
our direct comparison of biomarker patterns between established
RA, early RA, and healthy controls within the same population
provides insights into the temporal evolution of autoantibody
development. Third, our findings challenge the conventional
emphasis on autoantibody testing in early RA by demonstrating
that inflammatory markers may be more diagnostically relevant
in this population subset.

It is challenging to forecast the prognosis of RA due to its
unpredictable clinical course. The illness process is severe
in many people, leading to gradual joint deterioration and
significant disability [11]. Numerous research has examined
the significance of anti-CCP in the diagnosis and prognosis of
RA. The incidence of anti-CCP and its correlation with disease
activity metrics in individuals with severe RA, however, are
little understood [12,13].

According to this study, the number of tender joints and
swollen joints was higher in early RA compared to RA, and
the majority of early RA patients had normal RF and anti-CCP
levels. On the other hand, RA patients had the highest levels
of RF and anti-CCP compared to early RA and the control
group, while early RA patients had the highest levels of ESR
and CRP. These findings suggest that ESR and CRP are useful
markers for diagnosing early RA with present joint pain more
than RF and anti-CCP. While these markers lack specificity for
RA and can be elevated in various inflammatory conditions,
infections, and malignancies, their presence in the context
of appropriate clinical symptoms may serve as important
early indicators of inflammatory arthritis. The elevation of
non-specific inflammatory markers preceding autoantibody
development suggests that the inflammatory cascade initiating
RA pathogenesis occurs before the generation of disease-
specific autoimmune responses. However, clinicians must
interpret elevated CRP and ESR in conjunction with clinical
findings and exclude other inflammatory conditions through
appropriate differential diagnosis. Our study demonstrated
that RF was significantly associated with anti-CCP antibody
positivity73(43.9%) with RA had both RF and anti-CCP
antibody were positive. A notable limitation of our study is the
significant age difference between the established RA group
(mean age 49 + 12.8 years) and early RA group (mean age 31
+ 9.4 years). This age disparity may represent a confounding
factor, as older age has been associated with increased
autoantibody production and altered inflammatory responses.
The younger age in our early RA cohort may partially explain



the lower prevalence of RF and anti-CCP antibodies in this
group, as autoantibody development often increases with
disease duration and patient age. Future studies should include
age-matched controls or perform age-adjusted analyses to better
isolate the effects of disease stage from age-related factors, and
this finding was supported by Chou et al. [14] where RF was
found to be significantly co-occurred with anti-CCP antibody
in a cohort of 155 Chinese RA patients. In the present study,
35(21.0%) patients were RF+ but tested negative for anti-CCP,
and 15(9.0%) patients were RF negative but tested positive for
anti-CCP. 43(25.9%) patients were negative for both RF and
anti-CCP and this consistent with Sockalingam et al. and Abdul
Wahab et al. previous studies [15,16].

Thus, some patients may present with established RA even
in the absence of detectable anti-CCP and RF antibodies,
representing seronegative rheumatoid arthritis. This cross-
sectional analysis demonstrates that RA can occur without these
autoantibodies, highlighting the existence of distinct phenotypic
subtypes of the disease. RA is often difficult to differentiate from
other inflammatory arthritis conditions and RF alone has low
sensitivity in diagnosing early RA [17]. This is also confirmed
by our findings in early RA patients, where we found that most
patient had negative RF and negative anti-CCP antibody. The
results of the present study show that anti-CCP had better
sensitivity (79% vs. 67%) and better PPV (86% vs. 37%) than
RF for the diagnosis of RA in our population. However, these
two tests had similar NPVs (96% vs. 93%).In the present study,
we found that the specificity of anti-CCP was better than RF
(98% vs. 79%) and that anti-CCP had a much higher LR+ than
RF (32.91 vs. 3.12).the anti-CCP test had higher sensitivity,
specificity, PPV and LR+ in the detection of RA Use of the
presence of either RF or anti-CCP had comparable diagnostic
utility as anti-CCP alone, but these two tests were complementary
in that they increased the sensitivity. In particular, the presence
of either anti-CCP or RF had a sensitivity of 85%, and when
they were both present, the specificity increased to 98%. The
present study demonstrated that a positive anti-CCP test had an
excellent LR+ of 32.91. This means that a positive anti-CCP
test, alone or in combination with a positive RF test, performed
better in the diagnosis of RA.

Conclusion.

In summary, our study demonstrates that patients can diagnosis
with rheumatoid arthritis when RF and anti-CCP were negative
where diagnostic based on number of tender joints and elevated
inflammatory markers. We found that anti-CCP was a specific
marker in advanced RA, Therefore, it might be suggested that
anti-CCP might be useful in clinical practice in evaluation
of both disease activity and therapeutic response in patients
with advanced RA. Furthermore, use of the anti-CCP assay
can significantly increase the sensitivity of diagnosis in RF
negative patients with RA, as well as in the total RA population.
Both anti-CCP and RF positivity are useful for the diagnosis
of RA, and use of both tests together improves the diagnostic
sensitivity. The RF and anti-CCP tests are complementary, and
the co-detection of these antibodies can increase the detection
rate and provide important clinical value in the diagnosis of RA.
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Limitations.

Several limitations should be acknowledged in this study. The
use of convenience sampling may have introduced selection
bias and limits the generalizability of our findings to the broader
Sudanese population and other ethnic groups. Patients presenting
to the specific medical centers included in this study may not
be representative of all RA patients in the region, potentially
affecting the external validity of our results. Additionally,
convenience sampling may have led to overrepresentation of
patients with more severe disease who are more likely to seek
medical care at specialized centres.
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