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 İbrahim Gündüz1,  Ahmet Karataş2

CLASSIFICATION CRITERIA SETS FOR RHEUMATOID ARTHRITIS: 
HISTORICAL PERSPECTIVE AND CLINICAL IMPLICATIONS

1Diyarbakır Selahaddin Eyyubi State Hospital, Clinic of Rheumatology, Diyarbakır, Türkiye
2Fırat University Faculty of Medicine, Department of Rheumatology, Elazığ, Türkiye

INTRODUCTION
Rheumatoid arthritis (RA) represents a chronic, inflammatory, 
autoimmune disease that leads to symmetrical synovitis, joint 
damage, and disability. RA is a heterogeneous disease with 
unique challenges and management for each patient. Various 
studies have reported its incidence between 0.1 to 0.5 per 

thousand and the prevalence between 10 to 18 per thousand 
(1). It is impossible to completely treat this disease, which can 
lead to disabilities and impair quality of life, under today’s 
conditions. However, it has been demonstrated that early 
therapeutic interventions and new treatment agents introduced 
recently improve clinical outcomes and reduce joint damage 
and disability (2).

The classification criteria for rheumatoid arthritis (RA) have undergone significant evolution since their inception, a process driven by the 
need to address evolving clinical requirements and shifting research priorities. To comprehensively review the historical development, 
comparative strengths, and limitations of major RA classification criteria sets, with emphasis on their clinical and research applications. 
A narrative review of the literature was conducted, examining the 1956 diagnostic criteria, 1987 American College of Rheumatology 
(ACR) classification criteria, 2010 ACR/European Alliance of Associations for Rheumatology (EULAR) classification criteria, and early RA 
classification frameworks. The 1956 criteria established the first standardized approach but presented implementation challenges. 
The 1987 ACR criteria demonstrated excellent specificity (87-94%) for established disease but limited sensitivity (47-58%) for early 
disease. The 2010 ACR/EULAR criteria resulted in a marked improvement in the early detection of disease, with higher sensitivity (62-
91%) but a reduction in specificity (21-78%). Recent early RA classification frameworks have attempted to balance sensitivity (85-86%) 
and specificity (87-88%) specifically in early disease presentations. It is evident that each set of criteria exhibits distinct advantages, 
contingent on factors such as disease duration, patient population characteristics, and research objectives. Understanding the evolution 
and appropriate implementation of RA classification criteria is essential for both clinical research and practice. While the 2010 criteria 
represent significant advancement in early identification, challenges remain for seronegative patients. Incorporating imaging and novel 
biomarkers may further enhance classification accuracy in ambiguous presentations.

Keywords:Keywords: Rheumatoid arthritis, classification criteria, American College of Rheumatology criteria, European Alliance of Associations for 
Rheumatology criteria, early diagnosis, seronegative arthritis
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Although diagnostic and classification criteria may comprise 
the same type of clinical, laboratory, or other markers, they 
have different purposes. Classification criteria aim to provide 
homogeneity among patients in epidemiological and clinical 
studies (Figure 1). These treatments must be applied to 
diagnosed patients and ideally have high specificity. In this 
way, individuals without disease will not be misclassified. 
Classification criteria must provide a binary answer (yes/no). On 
the contrary, diagnostic criteria make it easier for clinicians to 
establish a diagnosis in an individual patient. Ideally, diagnostic 
criteria must have a high positive predictive value and estimate 
the probability of a disease.

Since RA has a complex clinical picture, it requires a common 
definition that can classify patients for epidemiological and 
clinical studies. There are no RA diagnostic criteria that can be 
used. Moreover, classifying a patient who actually has a self-
limiting disease as having RA can potentially lead to unnecessary 
long-term exposure to a toxic drug. Hence, it is recommended 
that classification criteria be employed more in epidemiological 
and clinical studies and not in diagnosis. 

The objective of this review is to examine the historical evolution 
of RA classification criteria, to assess their strengths and 
limitations across various clinical scenarios, and to explore their 
implications for research methodology and clinical practice. A 
particular emphasis is placed on the challenges associated with 
the early identification and classification of seronegative patients, 
where existing frameworks exhibit significant limitations.

Revised 1956 Diagnostic Criteria for Rheumatoid Arthritis

The American Rheumatism Association [under the new name of 
the American College of Rheumatology (ACR)] first developed the 
RA diagnostic criteria set in 1956 (3). The 1956 criteria classified 

patients as definite, probable, and possible. The classic RA class 
was added to this classification criteria set revised in 1958 (4).

The presence of 7 of the 11 criteria, at least one of which was 
among the joint findings in the first five items, and the symptoms 
continuing uninterruptedly for at least 6 weeks were required for 
a classic RA diagnosis (Table 1). The presence of at least 5 criteria 
(at least one of which was one of the joint findings in the first 
five items) and the symptoms continuing uninterruptedly for a 
minimum of 6 weeks were required for a definite RA diagnosis. 
The presence of at least 3 criteria and the symptom duration of at 
least 6 weeks were required for a probable RA diagnosis. Separate 
criteria were established for a probable RA diagnosis. In the 
classification criteria, 20 different conditions were determined 
as exclusion criteria (other rheumatologic diseases, shoulder-
hand syndrome, infectious arthritis, hypertrophic pulmonary 
osteoarthropathy, neuropathic arthropathy, paraneoplastic 
arthritis, and agammaglobulinemia).

The revised 1956 set of diagnostic criteria for RA was used for 
about 30 years. Clinical knowledge and experience in rheumatic 
diseases have improved considerably during this period. Many 
patients previously classified as having RA started to be classified 
as having a different disease (e.g., spondyloarthritis, polymyalgia 
rheumatica, and pseudorheumatoid form of pseudogout). All 
of these, the fact that three of the 1956 criteria were invasive 
procedures rarely applied, that the criteria were sensitive but 
not specific enough for epidemiological studies, and finally, 
that the exclusion criteria were impractical, necessitated the 
development of the 1987 classification criteria.

1987 ACR Rheumatoid Arthritis Classification Criteria Set

The ACR developed the “RA classification criteria set” in 1987 
(5). Five items from the “revised 1956 diagnostic criteria set for 
RA” were retained in these criteria; developed from data on 
263 RA and 262 control patients (patients with other rheumatic 
diseases). Five main changes were made to the new criteria. 
The definition of “probable” RA was removed in these criteria. 
The terms definite and classic RA concepts were replaced with 
the term “RA”. Criteria involving invasive techniques such as 
synovial biopsy, joint aspiration, or a rheumatoid nodule biopsy 
were removed. It was reported that a patient evaluated for 
classification purposes could be classified as having RA if they 
meet at least 4 of the specified 7 criteria. It was stipulated that 
the first 4 criteria must be present for a minimum of 6 weeks 
(Table 2). 

Figure 1. The primary objective of establishing classification 
criteria is to classify the target population into patients and 
non-patients
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2010 Classification Criteria for Rheumatoid Arthritis 

The 1987 criteria performed very well in distinguishing 
individuals with long-standing and active RA from individuals 
with other arthritis (with 95% sensitivity and 87% specificity). 
Nevertheless, they were inadequate in diagnosing the disease 
in its early stages. Numerous research have revealed that early 
aggressive treatment can stop or slow the progression of bone 
erosions, reduce disability due to the disease, and increase the 
remission rate (2,6,7). Hence, the ACR and European League 
Against Rheumatism (EULAR) joint working group was created 
to develop a new approach for earlier detection of RA in the 
clinic. A 3-phase study established the “2010 RA classification 
criteria” (8). In phase 1, possible criteria were identified, and 
the diagnostic significance of variables was computed (Table 
3). In phase 2, clinician-based data on the relative contribution 

of clinical and laboratory factors to the development of RA were 
obtained. In phase 3, the scoring system was developed using 
the data obtained from phases 1 and 2.

The 2010 ACR/EULAR RA classification criteria set was established 
by considering joint (number and type), serology, level of acute 
phase reactants, and symptom duration (Table 4). A score 
between 0-10 is obtained as a result of applying the aforesaid 
criteria, and a score of 6 and above indicates the definite 
presence of RA. A patient who scores below 6 cannot be classified 
as having definite RA, but may be re-evaluated since they might 
meet the criteria in the future. The differential diagnosis varies 
from patient to patient. Psoriatic arthritis, systemic lupus 
erythematosus, crystal arthritis, and infectious arthritis should 
be considered and tested in order to rule out these diseases if 
necessary.

Table 1. Revised 1956 diagnostic criteria for rheumatoid arthritis* (4)

1. Morning stiffness. 

2. Pain on motion or tenderness in at least one joint (determined by a physician). 

3. Swelling in at least one joint (determined by a physician). 

4. New joint swelling within 3 months at most (determined by a physician). 

5. Symmetric joint swelling (determined by a physician) (absolute symmetry is not sought in the PIP, MCP, and MTP joints). 

6. Subcutaneous nodules on bony prominences, extensor surfaces, or juxta-articular regions (determined by a physician). 

7. Rheumatoid arthritis-specific X-ray changes (not just degenerative changes).

8. Positive rheumatoid factor agglutination test in two measurements. 

9. Poor mucin precipitation from the synovial fluid (with fragmented and turbid solution). 

10. Characteristic histological changes in the synovial membrane.

11. Characteristic histological changes in nodules.

*Seven criteria are necessary for the classic rheumatoid arthritis diagnosis, whereas 5 criteria are necessary for the definitive rheumatoid arthritis 
diagnosis. PIP: Proximal interphalangeal, MCP: Metacarpophalangeal, MTP: Metatarsophalangeal

Table 2. 1987 ACR rheumatoid arthritis classification criteria*

1. Morning stiffness Morning stiffness in and around joints that lasts for a minimum of 1 hour.

2. Arthritis of 3 or more joint 
areas

Observed simultaneously by a physician in at least 3 joint areas (not bony enlargement alone). 
Right or left PIP, MCP, wrist, elbow, knee, ankle, and MTP joints are among the 14 possible areas.

3. Arthritis of hand joints Swelling in at least 1 area of the wrist, MCP, or PIP joints.

4. Symmetric arthritis
Simultaneous involvement of the same joint areas on both body sides (absolute symmetry is not 
sought in the bilateral involvement of PIP, MCP, or MTP joints).

5. Rheumatoid nodules
Subcutaneous nodules over bony prominences or extensor surfaces or in joint areas observed by a 
physician. 

6. Serum rheumatoid factor Demonstration of abnormal amounts of serum rheumatoid factor by any method.

7. Radiographic changes
RA-specific typical radiographic changes on posteroanterior hand and wrist radiographs 
(osteoarthritic changes alone are inadequate).

*The patient is classified as having RA when meeting at least 4 of the 7 criteria. ACR: American College of Rheumatology, PIP: Proximal interphalangeal, 
MCP: Metacarpophalangeal, MTP: Metatarsophalangeal
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The 2010 ACR/EULAR RA classification criteria set is for 
individuals with newly diagnosed disease. This classification 
criterion set does not consider radiographic findings, which are 
the most important diagnostic value of the disease and provides 
important clues about the disease course. However, it should 
be remembered that even though RA is typical erosive arthritis, 
but does not completely meet the 2010 criteria, it can still be 
considered RA (Figure 2). Patients who have had the disease for 
a long period but whose disease is inactive (whether or not they 
receive treatment), and who have typical erosions detected in 
the current records, whether or not they meet the 2010 criteria, 
can also be considered to have RA.

This criterion set can ensure that RA is diagnosed earlier. Its 
sensitivity is higher than that of the previous criterion, but its 

specificity is lower. It is challenging for seronegative patients to 
meet the criteria (9,10). In a patient with a four-month history 
who has swelling in eight small joints, and morning stiffness in 
arthritic joints, C-reactive protein (CRP) is high, but rheumatoid 
factor (RF) and anti-citrullinated protein antibody (ACPA) are 
negative. This patient scores 5 according to the 2010 set (not 
considered as having RA) but meets four criteria from the 1987 
set (considered as having RA). In a patient with swelling in a 
proximal interphalangeal joint (PIP) joint for 6 days, CRP is high, 
and ACPA is positive at high titer; this patient scores 6 according 
to the 2010 set (considered as having RA) and meets 3 criteria 
from the 1987 set (not considered as having RA).

A study evaluated 313 patients who presented for the first time, 
76 of whom were diagnosed with RA. In the study in question, 

Figure 2. Patients who do not meet the 2010 ACR/EULAR rheumatoid arthritis classification criteria but have typical radiographic 
findings
ACR/EULAR: American College of Rheumatology/European Alliance of Associations for Rheumatology, RA: Rheumatoid arthritis

Table 3. Significance levels of the parameters determined in phase-1

Variables Comparisons Weights

Swollen MCP joint Yes vs. no 1.5

Swollen PIP joint Yes vs. no 1.5

Swollen wrist Yes vs. no 1.6

Hand sensitivity Yes vs. no 1.8

AFR level Slightly high vs. normal 1.2

AFR level High vs. normal 1.7

Serology Low titer vs. negative 2.2

Serology High titer vs. negative 3.9

PIP: Proximal interphalangeal, MCP: Metacarpophalangeal, AFR: Albumin-to-fibrinogen ratio
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when the 2010 criteria were applied, the sensitivity and specificity 
were found to be 73.5% and 71.4%; when the 1987 criteria were 
applied, the sensitivity and specificity were determined to be 
47.1% and 92.9%, respectively (11). Many studies have reported 
different specificity and sensitivity rates (sensitivity between 62-

91% and specificity between 21-78%) (12). Another study found 
that when the criteria were applied simultaneously, about 10% 
of RA patients meeting the 1987 criteria could not be classified 
as having RA in line with the 2010 criteria (Table 5) (13).

Table 4. 2010 rheumatoid arthritis classification criteria

Patients meeting the 2 criteria below constitute the target population: 
1. Presence of definite clinical synovitis (swelling) in at least one joint (a)
2. Absence of another disease that explains this synovitis better (b)

A score of ≥6/10 is required to 
classify the patient as having 
definite RA (c)

A. Joint involvement (d) Score

1 large joint (e) 0

2-10 large joints 1

1-3 small joints (with or without concomitant large joint involvement) (f) 2

4-10 small joints (with or without concomitant large joint involvement) 3

>10 joints (a minimum of one small joint) (g) 5

B. Serologic results (at least 1 test result required for classification) (h) Score

Negative RF and negative ACPA 0

Low-positive RF or low-positive ACPA 2

High-positive RF or high-positive ACPA 3

C. Acute phase reactants (at least 1 test result required for classification) (i) Score

Normal CRP or normal ESR 0

Abnormal CRP or abnormal ESR 1

D. Symptom duration (j) Score

<6 weeks 0

≥6 weeks 1

a) These criteria aim to classify newly emerging patients. Additionally, if RA is typical erosive arthritis and patients have previously met 
the 2010 criteria, they are still considered to have RA. Patients who have had the disease for a long period but whose disease is inactive 
(whether or not they receive treatment) but who are determined to have met the 2010 criteria in the current records should also be 
considered to have RA.
b) Differential diagnosis varies according to patients’ different clinical presentations. Furthermore, SLE, PsA, and gout should also be 
considered. If the diseases to be considered in the differential diagnosis are unclear, it is necessary to consult an expert rheumatologist.
c) Although patients scoring <6/10 cannot be classified as having RA, their conditions should be re-evaluated. Patients may meet the 
criteria in the future. 
d) The condition expressed by joint involvement is the presence of swelling or tenderness in any joint during examination. This condition 
can also be provided by evidence of synovitis with imaging techniques. DIP, 1st carpometacarpal, and 1st MTP joints are excluded from 
the evaluation. Joint distribution is categorized in accordance with the location and number of the affected joints. The joint involvement 
pattern should be addressed in the highest possible category.
e) Large joints: Shoulder, elbow, hip, knee, and ankle. 
f) Small joints: MCP, PIP, 2nd, 3rd, 4th, and 5th metatarsophalangeal, thumb interphalangeal, and wrist.
g) At least one of the affected joints in this category should be a small joint. There may be any association of large or small joints with 
other joints, including joints not specifically listed anywhere such as temporomandibular, acromioclavicular, and sternoclavicular.
h) A negative result refers to a value below the upper limit of the specified range. A low positive result indicates a value above the upper 
limit of normal but three times and less than the upper limit. A high positive result is a value greater than three times the upper limit of 
normal. If the laboratory cannot quantify RF and only reports it as (+) or (-), it must be evaluated as a low positive result.
i) Normal or abnormal values   are determined based on the reference values of the laboratory.
j) Symptom duration: It is the duration of synovitis symptoms such as pain, swelling, and tenderness in the joints determined to be 
impacted during the examination, as reported by the patient.

RA: Rheumatoid arthritis, RF: Rheumatoid factor, ACPA: Anti-citrullinated protein antibody, CRP; C-reactive protein, ESR: Erythrocyte sedimentation rate. 
PIP: Proximal interphalangeal, MCP: Metacarpophalangeal, MTP: Metatarsophalangeal, SLE: Systemic lupus erythematosus, PsA: Psoriatic arthritis, DIP: 
Distal interphalangeal
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In a study evaluating patients with very early arthritis (14), 

303 patients with symptom duration ≤16 weeks who had not 

previously received disease-modifying anti-rheumatic drug 

(DMARD) treatment were followed up for 52 weeks. It was reported 

that 75% of patients diagnosed with RA scored ≥6 following 

the 2010 criteria in the initial evaluation, and 75% of patients 

diagnosed with undifferentiated arthritis scored <6 at the 

beginning after follow-up. These data support the effectiveness 

of the 2010 set in distinguishing RA from undifferentiated (poly 

or oligo) arthritis. When the clinical stages and pre-stages of RA 

are considered, the classification criteria should be prepared 

appropriately for the group they will be applied to (Figure 3).

Classification Criteria Set for Early Rheumatoid Arthritis

The 1987 ACR criteria set is suitable for established RA patients 

but is difficult to apply in the diagnosis of early RA patients. 

The sensitivity of the 2010 ACR/EULAR set, developed to this 

end, is higher than that of the 1987 ACR set, but its specificity 

is considerably lower. Low specificity means misdiagnosis, and 

incorrect and unnecessary treatments. Despite these two sets 

being available, it is obvious that new sets are still needed, 

particularly for early RA (15). 

A prospective multicenter study was performed in a large cohort 

of patients with early inflammatory arthritis with the objective 

of developing criteria that could be readily utilized in clinical 

practice for early RA diagnosis (16). The research included 

803 patients with a symptom duration of less than 1 year. 

Patients were followed up for one year at 3-month intervals. 

Five hundred fourteen patients were diagnosed with RA, other 

rheumatic diseases, and undifferentiated arthritis. Variables 

with high sensitivity for the diagnosis of RA in comparison with 

the initial variables included symmetric arthritis, and arthritis 
of the hand joints (wrist, metacarpophalangeal joint, or PIP 
swelling), followed by arthritis of 3 or more joint areas, positive 
RF, and positive anti-cyclic citrullinated peptide. Four different 
sets of criteria were acquired from the obtained data, and the 
most sensitive criteria set in identifying patients diagnosed with 
RA was selected at the end of one year (Table 6). The presence of 
3 out of 5 criteria is adequate for early RA classification.

The sensitivity of the early RA classification criteria set defined 
here was computed as 85% (58% for the 1987 set and 83% for the 
2010 set), and specificity was computed as 87% (94% for the 1987 
set and 55% for the 2010 set).

The importance levels of the criteria used in early RA 
classification and the corresponding score were identified 
(Table 7). In the score-based classification set prepared 
according to these data, if patients who reached ≥5 points 
were accepted as having RA, the sensitivity was computed to 
be 86% and the specificity was 88%.

Figure 3. When considering rheumatoid arthritis disease and its pre-stages, classification criteria should be established according to 
the target population to be screened
USG: Ultrasonography, MRI: Magnetic resonance imaging, RA: Rheumatoid arthritis

Table 5. Differences between 1987 and 2010 criteria

1987 criteria 2010 criteria

Target population Established RA Early RA

CCP No Yes 

Morning stiffness Yes No

Radiographic findings Yes No

Subcutaneous nodule Yes No

Sensitivity 47.1 73.5

Specificity 92.9 71.4

CCP: Cyclic citrullinated peptide, RA: Rheumatoid arthritis
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DISCUSSION
Diagnostic criteria are typically expansive, designed to 
encompass the diverse manifestations of a disease to accurately 
detect as many affected individuals as possible. In contrast, 
classification criteria are standardized frameworks aimed at 
forming consistent, relatively uniform groups for clinical research 
purposes. These criteria focus on including most patients who 
exhibit core common traits of the condition, rather than all 
potential cases. As such, classification criteria are not applied for 
diagnosing patients in clinical settings but are utilized to ensure 
uniform patient inclusion in research studies (17). 

Classification criteria may have different sensitivity and specificity 
depending on age, gender, race, and geographic region (17). 
Therefore, the validity of classification criteria may vary from 
population to population. Therefore, there has always been a 
need for more sensitive and precise classification criteria that 
can be applied to all societies. From time to time, there has been 
a need to change the classification criteria.

Each set of RA classification criteria exhibits distinct advantages, 
contingent on the clinical context and research objectives. The 
1987 criteria demonstrate proficiency in the classification of 
established disease with high specificity but exhibit inadequate 
sensitivity in the identification of early presentations. 

Conversely, the 2010 criteria have been shown to enhance 

early detection by increasing their sensitivity, though this 

has come at the expense of specificity, particularly in the 

classification of seronegative patients (9,18). This trade-off has 

been demonstrated in several comparative studies. In a study 

of 313 patients presenting with newly diagnosed arthritis, the 

2010 criteria exhibited 73.5% sensitivity and 71.4% specificity, 

while the 1987 criteria demonstrated 47.1% sensitivity and 92.9% 

specificity (19). When applied concurrently, approximately 10% of 

patients meeting the 1987 criteria fail to be classified under the 

2010 framework (20). For very early arthritis (symptom duration 

≤16 weeks), the 2010 criteria have demonstrated encouraging 

utility. A study of 303 DMARD-naïve patients followed for 52 

weeks found that 75% of those ultimately diagnosed with 

RA scored ≥6 on the 2010 criteria at initial assessment (21). 

However, the reduced specificity raises concerns about potential 

misdiagnosis and inappropriate treatment initiation, particularly 

in seronegative presentations.

The incorporation of advanced imaging techniques such as 

ultrasonography and magnetic resonance imaging has the 

potential to further enhance early detection capabilities, 

especially in cases where traditional classification criteria yield 

ambiguous results (22,23). Several studies have demonstrated 

Table 7. The importance levels of the criteria determined to be used in early RA classification and the score-based classification

Variables Correlation coefficient Score‡

ACPA positivity 4.2 4

*Swelling in ≥3 out of 14 joint areas 1.6 2

Morning stiffness lasting ≥30 minutes 1.4 1

Symmetric arthritis 1.3 1

Arthritis in hand joints: swelling in at least one of the wrists, MCP, or PIP joint areas 0.9 1

RF positivity 0.7 1

*14 joint areas consist of right and left PIP, MCP, wrist, elbow, knee, ankle, and MTP joints. ‡Patients who reach ≥5 points in the score-based classification 
set are accepted to have RA. RF: Rheumatoid factor, RA: Rheumatoid arthritis, ACPA: Anti-citrullinated protein antibody, PIP: Proximal interphalangeal, 
MCP: Metacarpophalangeal, MTP: Metatarsophalangeal

Table 6. Early rheumatoid arthritis classification criteria set*

Criteria Definitions 

1. Morning stiffness Morning stiffness in and around joints that lasts longer than 30 minutes.

2. Polyarthritis
Swelling in at least 3 of 14 joint areas consisting of right and left PIP, MCP, wrist, elbow, knee, 
ankle, and MTP joints.

3. Arthritis in hand joints Swelling in at least one of the wrists, MCP, or PIP joint areas.

4. RF positivity Above normal range is considered positive.

5. ACPA positivity Above normal range is considered positive.

*Patients who meet ≥3 of the 5 criteria specified above are classified as having rheumatoid arthritis. RF: Rheumatoid factor, ACPA: Anti-citrullinated 
protein antibody, PIP: Proximal interphalangeal, MCP: Metacarpophalangeal, MTP: Metatarsophalangeal
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that the integration of imaging parameters can improve 
diagnostic accuracy in early disease, particularly when clinical 
manifestations remain equivocal (24).

CONCLUSION
The evolution of RA classification criteria is indicative of 
significant advancements in our understanding of disease 
pathogenesis, clinical presentation, and the critical importance 
of early intervention. To ensure optimal clinical application, 
rheumatologists must understand the comparative performance 
of these criteria sets while recognizing that classification criteria 
are primarily intended for research standardization rather than 
individual diagnosis.

Clinical judgment remains paramount, particularly in 
seronegative presentations or atypical manifestations where 
existing criteria may have limitations. As our understanding of 
RA pathophysiology continues to evolve, future classification 
frameworks will likely incorporate biomarkers of pre-clinical 
disease states, genetic risk factors, and novel imaging parameters 
to enable intervention at increasingly earlier stages of disease 
development.
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INTRODUCTION
Earthquakes are an ideal natural trigger factor for acute/chronic 
stress. Earthquake disasters are associated with numerous 
complaints, especially pain in the musculoskeletal system. 

These complaints arise from the physical damage that may occur 
during the earthquake, great stress experienced, housing and 
sleeping problems in the subsequent period, and the stressors 
caused by tens of thousands of aftershocks. Physiological effects 

Aim:Aim: In the last decade, humans have been faced with natural disasters such as earthquakes, floods, and forest fires worldwide. In 
the long term, the effects of the trauma experienced after these disasters continue. We aimed to detect musculoskeletal pain and 
earthquake-related conditions in term 5 faculty of medicine, students after the high-intensity earthquake.

Material and Methods:Material and Methods: The study was planned as a cross-sectional, descriptive study. All term 5 students (n=110) were included in the 
study. Data was obtained through the online survey Google Forms and participants were enabled to complete it as soon as possible.

Results:Results: In the study, n=82 students (48 girls, 34 boys) participated in our survey voluntarily. 34.1% of the participants were 23 years 
old, 29.3% were 24 years old, 19.5% were 22 years old, and 14.6% were 25 years old. Forty-eight point eight percent of the participants 
stated that they moved away from the city after the earthquake. 24.4% indicated that they lost a relative in the earthquake. 48.8% of the 
participants said that there was an increase in musculoskeletal pain after the earthquake. The most common area of pain was in the 
low back with a rate of 37%. This rate was followed by the neck with 18.5% and the back and shoulder areas with 14.8%. 36.8% of the 
participants stated that post-earthquake pain negatively affected academic performance. 36.6% of the participants had sleep problems 
after the earthquake, 29.3% had post-earthquake dizziness, 24.4% had gait instability, 19.5% had anxiety/depression, and 12.2% started 
to use medications for these problems. 

Conclusion:Conclusion: In the post-earthquake period, musculoskeletal complaints were observed in the term 5 students of the faculty of medicine, 
most frequently in the low back, neck, and back/shoulder regions. In addition, problems that will negatively affect their academic 
success, such as insomnia, depression/anxiety, dizziness, and imbalance, are also observed.

Keywords:Keywords: Earthquake, musculoskeletal pain, dizziness, chronic pain, medical student
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of sympathetic nervous system activation can be seen in the 

human body in the acute and chronic periods (1). On February 

6, 2023, two consecutive major earthquake disasters occurred 

in Kahramanmaraş, Türkiye, with magnitudes of 7.4 and 7.6 on 

the Richter scale. Tens of thousands of people died after this 

disaster, and millions of people were affected. 

Central sensitization causes differences in the processing of the 
pain response through multiple mechanisms, such as abnormal 
processing of pain signals by the central nervous system, an 
increase in neurotransmitter levels, changes in the transmission 
and perception of pain signals, nerve cells becoming sensitive 
to pain through structural or functional changes (neuronal 
plasticity), and a decrease in the pain threshold (2). Acute and 
chronic stress response may play a role in the development of 
chronic pain through central sensitization.

Chronic stress can increase the sensitivity of the nervous system 
and thus contribute to central sensitization. Stress can change 
the body’s perception of pain and cause it to feel more intense 
and widespread. Additionally, the effects of stress on the immune 
system (neuroinflammation) may also contribute to central 
sensitization. Stress status must be taken into consideration in 
the evaluation of pain response (3). 

Individuals who experience an earthquake may suffer an 
increase in their existing pain or new pain complaints due to 
the central sensitization mechanism. In addition, depression, 
anxiety, and sleep problems can negatively influence pain 
complaints in the musculoskeletal system (4). Here, we aimed 
to evaluate the prevalence and severity of musculoskeletal pain, 
along with accompanying complaints such as sleep disturbance, 
dizziness, depression, anxiety, and imbalance, in term v medical 
faculty students who experienced the 2023 Kahramanmaraş 
Earthquake.

MATERIAL AND METHODS
The study was planned as a cross-sectional, descriptive study. All 

term 5 students (n=110) receiving a 2-week physical medicine 

and rehabilitation internship training were included in the 

study. Data were obtained through the online survey, Google 

Forms and participants were encouraged to complete it as soon 

as possible. Participants were asked yes/no questions about the 

following: age; gender; whether muscle pain increases after the 

earthquake; whether muscle pain affects academic success; the 

region the pain is in; its severity on the visual analog scale (VAS); 

whether they were left in the rubble and, if so, for how long; 

whether they lost a relative in the earthquake; sleep problems 

after the earthquake; and whether they had any accompanying 
problems such as dizziness, imbalance, and medication use.  

The study was completed when the entire target population was 
reached. VAS, a VAS, is a scale (0-10 cm), that shows the subjective 
evaluation of pain. Since face-to-face medical education was 
provided at our university, in the earthquake zone, in the second 
year following the earthquake, the research was carried out 
during this period.

Inclusion Criteria

•  To be a term 5 medical student,

• Having experienced the 2023 February Kahramanmaraş 
Earthquake,

•  To volunteer.

Exclusion Criteria

•  Having a serious orthopedic disability before the earthquake,

•  Not volunteering,

•  Not having experienced an earthquake.

Statistical Analysis

Since the entire population (n=110) will be included, the sample 
size was not calculated by power analysis. Variables are presented 
as numbers (n) and percentages (%). Figures were obtained 
from Google Forms. The study was planned in accordance with 
the principles of the international Helsinki Declaration and 
approved by Kahramanmaraş Sütçü İmam University Faculty 
of Medicine Non-invasive Clinical Research Ethics Committee 
(approval number: 08, dated: 24.06.2024). A written online 
informed consent form was obtained from the participants. 

RESULTS
In the study, n=82 students (48 girls, 34 boys) participated in our 
survey voluntarily. 34.1% of the participants were 23 years old, 
29.3% were 24 years old, 19.5% were 22 years old, and 14.6% 
were 25 years old (Figure 1). No participant was trapped under 
debris. 48.8% of the participants stated that they moved away 
from the city after the earthquake. 24.4% indicated that they 
lost a relative in the earthquake. Descriptive characteristics were 
listed in Table 1. 

Forty-eight point eight percent of the participants stated 
that there was an increase in musculoskeletal pain after the 
earthquake. The most common area of   pain was in the low back 
region, with a rate of 37% (Figure 2). This rate was followed by the 
neck with 18.5%, and the back and shoulder areas with 14.8%. 
Post-earthquake pain intensity was evaluated via VAS (Figure 3). 
VAS=1 scored the highest with 33.3%. 

Thirty-six point eight percent of the participants stated that post-
earthquake pain negatively affected their school performance. 
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Thirty-six point six percent of the participants were have sleep 
problems after the earthquake, 29.3% have post-earthquake 
dizziness (dizziness, feeling of an earthquake, and imbalance 
attacks), 24.4% have gait instability, 19.5% have anxiety/
depression, and 12.2% started to use medication for these 
problems. Sixty-three point four percent stated that they woke 
up in the morning without having had enough sleep. 

DISCUSSION
Türkiye is located in a region with widespread seismic fault 

lines, and has witnessed many devastating earthquakes from 

the past to the present. Two major earthquakes occurred in 

Kahramanmaraş province in February 2023. Tens of thousands 

of people were trapped under the rubble. Most post-earthquake 

injuries occur due to objects falling on people, crushing injuries 

caused by being directly under the debris, and disruptions 

during rescue and transfer from the debris. 

Millions of people were woken up from their sleep by a massive 

earthquake and then experienced housing problems for a long 

time. This major earthquake trauma, along with tens of thousands 

of aftershocks, can cause anxiety, sleep disturbance, feeling like 

an earthquake is happening, dizziness, loss of balance, sleep 

problems, and head, neck, back pain in earthquake victims. 

Functional disability is frequently encountered after natural 

disasters. Complaints related to the musculoskeletal system are 

frequently encountered with or without musculoskeletal injury. 

Post-disaster housing problems and post-traumatic stress-

related sleep disorders are also associated with musculoskeletal 

complaints (5,6).

It is necessary to identify earthquake-related musculoskeletal 

system problems. After a disaster, previously existing 

musculoskeletal complaints may increase and new complaints 

may also arise. Depression and anxiety from psychological stress 

after an earthquake are very common, and these two clinical 

conditions are closely related to pain. Scientific data support 

that the severity of pain increases and becomes chronic in the 

presence of depression. The opposite is also true. This situation 

may negatively affect the person’s recreational, community, 

professional activities, and school success (7-9).

Figure 2. Distribution of the pain area

Figure 1. Age distribution of the participants

Table 1. Descriptive characteristics of the participants

n=82 

Gender (F/M) 48/34

Median age, year 23 

Participants trapped under the debris 0

Participants, lost at least one relative because of 
earthquake

20 (24.4%)

Post-earthquake increased musculoskeletal pain 40 (48.8%)

F: Female, M: Male

Figure 3. Evaluation of pain with VAS (1-10)
VAS: Visual analog scale
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Although none of the participants was trapped under the 
rubble, and nearly half of them moved away from the city after 
the earthquake, the high rates of problems indicate that they 
experienced difficulties following the acute period of earthquake 
trauma. 

We know that pain complaints differ between sexes and are more 
common in females (10). The fact that more than half of our 
group was female may have affected the study results. Medical 
school students constitute a group with higher education and 
intellectual capacity than the general population. Since this group 
is both educated and healthcare personnel, their awareness and 
influence regarding events may be higher. We also know that a 
group of volunteers, including medical students, worked actively 
in the hospital after the earthquake. Although there is a lot of 
data in the literature on the prevalence of musculoskeletal pain 
in the geriatric age group, there is little data on the frequency of 
pain in the young population. This article will contribute to the 
literature in this area.

The survey being conducted one year after the earthquake, data 
being taken from only one region, and a lack of full societal 
representation due to participants’ education levels, prevent 
the generalizability of the results. Evaluations are based only on 
the person’s statement; no measurements such as sensitization 
scales (central sensitization scale, S-LANNS) were taken into 
account.

CONCLUSION
In the 2nd year of the earthquake disaster, musculoskeletal 
pain was observed with high frequency in term v students of 
the faculty of medicine, most frequently in the low back, neck, 
and back and shoulder regions. In addition, problems such as 
insomnia, depression/anxiety, dizziness, and gait instability, that 
will negatively affect their academic success, are also observed. 
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INTRODUCTION
Rheumatoid arthritis (RA) is a chronic autoimmune disorder 
primarily characterised by joint inflammation and systemic 
involvement, including significant skeletal complications (1). 

Beyond joint pathology, RA is related with lower bone mass, 
decreased bone mineral density (BMD), and a heightened risk of 
osteoporosis and fractures. These fractures, considered among 
the most severe complications of RA, significantly impair quality 
of life and may shorten life expectancy (2). 
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Aim:Aim: The objective of this study was to evaluate the impact of various treatment options on bone mineral density (BMD) in postmenopausal 
women with rheumatoid arthritis (RA). 

Material and Methods:Material and Methods: A retrospective analysis was conducted on the data of 163 postmenopausal women, including 121 RA patients 
meeting the 2010 American College of Rheumatology/European League Against Rheumatism criteria and 42 healthy controls. RA patients 
were categorized into four groups based on their treatment regimens: Group 1, receiving conventional synthetic disease-modifying 
antirheumatic drugs (csDMARDs) alone; Group 2, receiving csDMARDs in combination with glucocorticosteroids (GCs); Group 3, receiving 
csDMARDs with GCs and biological/targeted synthetic disease-modifying antirheumatic drugs (b/tsDMARDs); and Group 4, receiving b/
tsDMARDs combined with methotrexate. Data collected included demographic information, BMD T-scores at lumbar spine (L1-L4), 
femoral neck, total hip, and serum calcium, and vitamin D levels. 

Results:Results: RA patients had significantly lower BMD T-scores at L1-L4, femoral neck, and total hip compared to controls (p=0.041, p=0.026, 
and p=0.003, respectively). Among treatment groups, patients receiving csDMARDs with GCs exhibited greater bone loss, particularly in 
femoral neck scores, compared to other regimens (all p≤0.005). Conversely, b/tsDMARDs showed a protective effect on BMD, mitigating 
bone loss despite the use of low-dose GCs.

Conclusion:Conclusion: This study demonstrates that RA treatments significantly influence BMD in postmenopausal women. b/tsDMARDs appear 
to mitigate the adverse effects of GCs on bone health, while prolonged GC use is associated with greater bone loss, especially in the 
csDMARDs group.

Keywords:Keywords: Rheumatoid arthritis, postmenopausal women, biologic therapies, corticosteroids, DMARDs, bone mineral density
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The pathways leading to bone loss in RA involve a complex 
interplay of inflammatory mechanisms. Pro-inflammatory 
cytokines such as tumor necrosis factor-alpha (TNF-α), interleukin 
(IL)-1β, IL-6, and IL-17 stimulate osteoclastogenesis through 
the receptor activator of nuclear factor-κB ligand (RANKL)-
RANK-osteoprotegerin (OPG) pathway, thereby increasing bone 
breakdown while concurrently suppressing osteoblast function. 
Autoimmune responses associated with RA further exacerbate 
bone loss by altering Wnt signalling and other pathways essential 
for maintaining bone homeostasis. Additionally, systemic factors 
such as glucocorticosteroids (GCs) therapy, reduced physical 
activity due to joint pain, and chronic systemic inflammation 
intensify bone deterioration (3,4).

The treatment of RA involves  conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs)  such as methotrexate 
(MTX), hydroxychloroquine (HCQ), and sulfasalazine, alongside  
biological/targeted synthetic DMARDS (b/tsDMARDs) TNF-α, IL-
6, and Janus kinases (JAK) inhibitors (upadacitinib, baricitinib). 
Combination approaches using synthetic and bDMARDs are also 
effective in managing the disease (5). 

This study aims to evaluate the impact of diverse RA treatment 
regimens on bone health in postmenopausal women, and to 
provide observations on how biologic therapies may affect the 
adverse effects of long-term GC use. 

MATERIAL AND METHODS
This retrospective study was approved by the Clinical Research 
Ethics Committee of Mersin University (approval number: 
2024/987, dated: 16.10.2024). Patient data collected between 
January 1, 2021, and September 30, 2024, was analyzed. In the 
retrospectively analyzed data, only cases in which disease activity 
scores 28 (DAS28), BMD measurements, calcium, and vitamin D 
levels were recorded during the same clinical visit were included 
in the study. Only RA patients who remained on the same 
treatment regimen for at least 24 months were included in the 
study. The study involved a total of 163 postmenopausal women 
aged over 50 years. Of these, 121 were identified as having RA 
and were included in the RA group, while 42 healthy, RA-negative 
individuals with similar demographic characteristics formed the 
control group.

Patients in the RA group were required to meet the following 
criteria: a confirmed RA diagnosis based on the 2010 American 
College of Rheumatology and European League Against 
Rheumatism (EULAR) classification criteria (6), postmenopausal 
status, availability of bone densitometry (dual-energy X-ray 
absorptiometry) results, and serum measurements of calcium 
and vitamin D in the hospital automation system. For the control 

group, inclusion required postmenopausal status, an absence 

of RA, and the availability of bone DXA together with serum 

vitamin D and calcium levels. Exclusion criteria applied to both 

groups included the existence of chronic infections, systemic 

inflammatory diseases other than RA, malignancies, prior 

treatment with osteoporosis medications (e.g., bisphosphonates, 

denosumab, teriparatide, romosozumab), other conditions 

leading to osteoporosis, such as hyperthyroidism, 

hyperparathyroidism, liver failure, or kidney failure, and the 

presence of medical implants or devices that could interfere 

with DXA results.

RA patients were categorized into five groups according to 

their treatment protocols: (1) those treated with csDMARDs 

(MTX and HCQ); (2) those treated with csDMARDs (MTX + HCQ) 

in combination with GC (e.g., prednisolone), characterized by 

low-dose steroid use (≤7.5 mg/day) administered over a long 

duration (≥3 months); (3) those treated with csDMARDs, GC, 

and b/tsDMARDs (including anti-TNF drugs such as etanercept, 

adalimumab, golimumab, infliximab, and certolizumab; JAK 

inhibitors such as upadacitinib, baricitinib, and tofacitinib; or 

the anti-IL-6 agent tocilizumab), with steroid use matching the 

low-dose, long-duration criteria; (4) those treated exclusively 

with b/tsDMARDs (e.g., anti-TNF drugs, JAK inhibitors, or the 

anti-IL-6 agent) combined with MTX a (csDMARD); and (5) a 

control group of RA-negative postmenopausal individuals 

matched for demographic characteristics. Each group consisted 

of participants as follows: Group 1 (28); Group 2 (43); Group 

3 and 4 (25 each); and Group 5 (42), yielding a total of 163 

participants across the five groups. Data were retrieved from the 

hospital’s electronic database. Recorded information included 

demographic details such as age, weight, and height. Bone 

health measurements included T-scores of the L1-L4 region, the 

hip (total) and the neck of the femur, obtained from DXA scans. 

Laboratory parameters such as serum levels of vitamin D and 

calcium at the point of DXA measurement were also recorded.

Statistical Analysis

The statistical analysis was conducted to summarize the 

data, presenting continuous variables as mean ± standard 

deviation or median (minimum-maximum), depending on the 

distribution. The Shapiro-Wilk test was utilized to examine the 

normality of the data. Parametric tests were applied to data sets 

with normal distributions, whereas non-parametric tests were 

used for those that did not meet normality assumptions. For 

comparisons between two groups, the independent samples 

t-test or Mann-Whitney U test was employed. For multiple-

group comparisons, one-way analysis of variance (ANOVA) or the 
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Kruskal-Wallis test was applied. Significant outcomes from one-

way ANOVA were further assessed using the Tukey’s post-hoc test, 

while significant results from the Kruskal-Wallis test underwent 

additional analysis with Bonferroni-adjusted pairwise Mann-

Whitney U tests. The analysis of the distribution of bone health 

statuses among five patient groups was conducted using Fisher’s 

exact test. Subsequently, post-hoc analysis was performed using 

Z-scores obtained from crosstabulation to further evaluate 

pairwise comparisons between groups. A Z-score threshold of 

±1.96 was used, corresponding to a 95% confidence interval, to 

determine whether the observed counts significantly deviated 

from the expected counts in each category. Statistical analyses 

were performed using SPSS version 22.

RESULTS
Age, weight, height, body mass index (BMI), calcium, and vitamin 

D levels showed statistical similarity across the groups (p>0.05). 

However, significant differences were identified among the 

groups for T-score of L1-L4 (p=0.041), femoral neck (p=0.026), 

and hip (p=0.003) parameters (Table 1).

The five subgroups were statistically similar in terms of age, 

weight, height, and BMI (p>0.05). The disease duration among 

RA subgroups was also similar (p=0.568). Calcium and vitamin 

D levels did not differ significantly across the groups (p=0.420 

and p=0.115, respectively). However, the DAS28 scores of each 
RA subgroup were statistically different (p<0.001). Significant 
differences were observed among the groups for T-score of L1-
L4 (p=0.015), femoral neck (p<0.001), and total hip (p<0.001). 

T-scores of the femoral neck, and the total hip differed significantly 

between Groups 1 and 2 (p<0.001), and between Groups 2 and 3 

(p=0.005 and p=0.004, respectively). Additionally, Groups 2 and 

5 showed differences in T-scores of femoral neck, total hip (both 

p <0.001), and L1-L4 (p=0.005). Between Groups 4 and 2, only 

femoral neck T score was significantly different (p=0.004) (Table 

2). Other BMD parameters were similar between the groups. 

Specifically, the direct comparative data of Group 2 and Group 3 

at L1-L4 did not show a significant difference, (p=0.615).

A significant statistical difference was observed in the bone 

health status of patients across different groups (p=0.008). The 

adjusted residuals indicated that Group 5 had a statistically 

higher number of healthy patients in terms of bone health 

than expected (Z-score =+3.3). Similarly, Group 3’s observed 

osteopenic count was significantly higher than expected (z-score 

=+2.0), whereas Group 5 had fewer osteopenic patients than 

anticipated (z-score =-2.7). For osteoporotic patients, the 

adjusted residuals indicated that Group 2 had significantly more 

cases than expected (z-score =+2.5) (Table 3).

No correlation was observed between T-scores and DAS28 scores 

(all p>0.05).

DISCUSSION
The present study investigates the significant impact of RA and 

its treatment regimens on BMD in postmenopausal women. The 

RA patient group exhibited reduced T-scores in all bone density 

parameters relative to the healthy control group. Moreover, this 

study demonstrated that treatment regimens for RA significantly 

affect BMD in postmenopausal women. It showed that GC + 

csDMARDs treatment was associated with worse T-scores in the 

femoral neck and hip regions compared to csDMARDs treatment 

alone, or csDMARD + GC + b/tsDMARDs treatment. Additionally, 

the study showed that the femoral neck scores of the b/tsDMARDs 

+ MTX treatment group were higher than those of the csDMARDs 

+ GC treatment group.

Osteoporosis is a chronic skeletal condition characterized by 

reduced bone density and structural degradation, which result 

in increased bone fragility and a heightened risk of fractures (7).

Bone remodeling is an essential physiological process regulated 

by pathways like RANK-RANKL, OPG and the wingless-related 

integration site (Wnt) signaling, which are influenced by immune 

cells and cytokines. In RA, elevated proinflammatory cytokines 

Table 1. Demographic and laboratory parameters of the 
patient and healthy groups

Patient 
group

Control 
group

p-value

Age (years), mean ± SD 61.96±9.29 61.73±8.01 0.879

Weight (kg), mean ± SD 73.47±14.71 76.28±11.74 0.216

Height (meter),  
mean ± SD

1.58±0.06 1.58±0.04 0.432

BMI (kg/m2),  
mean ± SD

29.24±5.15 30.23±4.71 0.253

Disease duration 
(years), mean ± SD

9.88±5.86 N/A -

Calcium,  
mean ± SD

9.18±0.55 9.30±0.39 0.115

Vitamin D (ng/dL), 
mean ± SD

19.22±9.26 19.25±8.40 0.983

L1-L4 T score,  
mean ± SD

-1.56±0.98 -1.06±1.40 0.041

Femoral neck T score, 
mean ± SD

-1.40±0.98 -1.02±0.90 0.026

Total hip T score,  
mean ± SD

-1.05±1.09 -0.48±1.04 0.003

SD: Standard deviation, kg: Kilogram, m: Meter, BMI: Body mass index, 
N/A: Not applicable
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such as TNF-α, IL-1β, IL-6, and IL-17 enhance osteoclastogenesis 

and bone resorption, contributing to bone loss (3,8).

Besides chronic systemic inflammation, the frequently lower 

serum vitamin D concentrations in RA patients compared to 

healthy individuals may exacerbate bone health deterioration 

(9,10). According to the literature, patients with RA generally 

show lower vitamin D levels compared to the control group, 

and these reduced levels are often associated with higher DA 

(11,12). However, we observed in our study similar vitamin D 

levels between the RA group and controls. This discrepancy 

may be explained by our study’s retrospective nature, as some 

patients might have been using vitamin D supplements or related 

compounds either regularly and prior to their assessment.

RA treatment aims to control inflammation and prevent disease 

progression through various pharmacological strategies. 

These include non-steroidal anti-inflammatory drugs and GCs, 

which provide symptomatic relief. csDMARDs, such as MTX, 

leflunomide, HCQ, and sulfasalazine, remain the cornerstone 

of RA management. tsDMARDs, including JAK inhibitors like 

tofacitinib and baricitinib, offer a more focused approach 

by modulating specific intracellular signaling pathways. 

Furthermore, bDMARDs, including anti-TNF medications 

(etanercept, golimumab, adalimumab, infliximab, and 

certolizumab) and IL-6 inhibitors such as tocilizumab, target key 

cytokines in the inflammatory cascade, representing significant 

advancements in RA therapy (13).

Most csDMARDs used in the treatment of RA are believed to exert 

a beneficial impact on bone density and metabolism, primarily 

through their ability to suppress systemic inflammation. Despite 

their potential to modulate inflammation, evidence supporting 

the efficacy of csDMARDs in reducing bone loss remains limited (3). 

In a study evaluating the effects of MTX on bone mass in 

patients with RA, it was found that BMD in the neck of the 

femur and lumbar bones remained unchanged following long-

term MTX use (14). Another study found that MTX does not 

seem to detrimentally change BMD among premenopausal 

early RA patients, comparable to sulfasalazine, after 12 months 

of treatment (15). A study reported that HCQ use does not 

significantly affect the risk of osteoporosis in patients with RA 

(16).

Short-term GCs therapy remains part of the 2023 EULAR 

recommendations for RA management, with a strong emphasis 

on tapering and discontinuation as quickly as clinically feasible. 

Despite this, approximately 10% of patients continue GC use at 

Table 2. Demographic and laboratory parameters of the groups

Group 1
csDMARDs
n=28

Group 2
csDMARDs + GCs
n=43

Group 3
csDMARDs 
+ GCs + b/
tsDMARDs
n=25

Group 4
b/tsDMARDs + 
MTX
n=25

Group 5
Healthy
n=42

p-value

Age (years), mean ± SD 61.79±10.14 63.91±9.71 60.08±7.61 60.72±9.0 61.73±8.01 0.461

Weight (kg), mean ± SD 76.39±15.82 70.30±14.74 73.92±14.21 73.80±14.27 76.28±11.74 0.549

Height (meter), mean ± SD 1.58±0.07 1.58±0.06 1.59±0.05 1.59±0.06 1.58±0.04 0.731

BMI (kg/m2), mean ± SD 30.61±5.28 28.95±5.32 28.49±5.13 28.97±4.76 30.23±4.71 0.406

Disease duration (years), 
mean ± SD

9.11±7.05 9.93±5.29 9.32±4.64 11.24±6.62 NA 0.568*

DAS28 score, mean ± SD 1.39±0.73 2.67±0.61  3.53±0.71 4.20±0.78 NA p<0.001*

Calcium (mg/dL),  
med. (min.-max.)

9.40  
(7.60, 10.90)

9.20  
(7.70, 9.70)

9.20  
(7.80, 10.10)

9.15  
(8.00-10.60)

9.30  
(8.50-10.20)

0.420

Vitamin D (ng/dL),  
mean ± SD

22.50±11.62 19.12±9.47 19.18±8.31 15.76±5.04 19.25±8.40 0.115

L1-L4 T score, med.  
(min.-max.)

-1.3 (-2.7, 0.3) -1.9 (-4.0, 0.8) -1.6 (-4.4, -0.5) -1.1 (-3.5, 1.7) -1.1 (-4.9, 2.2) 0.015

Femoral neck T score, 
med. (min.-max.)

-0.85 (-3.5, 0.6) -1.8 (-4.2, 1.2) -1.3 (-3.8, -0.4) -1.3 (-2.7, 1.6) -0.95 (-2.7, 1.1) p<0.001

Total hip T score, med. 
(min.-max.)

-0.3 (-3.5, 1.6) -1.6 (-4.9, 1.6) -1.0 (-3.0, 1.3) -0.7 (-2.7, 0.6) -0.35 (-2.8, 2.4) p<0.001

*p-value for comparisons among patient subgroups. SD: Standard deviation, kg: Kilogram, m: Meter, BMI: Body mass index, N/A: Not applicable, med.: 
Median, min.-max.: Minimum-maximum, DAS28 score: Disease activity score 28, csDMARDs: Conventional synthetic disease-modifying anti-rheumatic 
drugs, GCs: Glucocorticoids, b/tsDMARDs: Biologic or targeted synthetic disease-modifying anti-rheumatic drugs, MTX: Methotrexate
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6, 12, or even 24 months, highlighting challenges in achieving 

optimal disease control and discontinuing GCs in clinical practice 

(17). GCs disrupt bone remodeling by suppressing osteoblast 

function through downregulation of Wnt signaling and insulin-

like growth factor-1 (IGF-1), enhancing osteoclast activity via 

RANKL/OPG imbalance, inducing osteocyte apoptosis, and 

reducing vascular endothelial growth factor (VEGF)-mediated 

vascular support (18). Despite this well-established and widely 

accepted knowledge, the influence of low-dose GCs on bone 

health in RA remains a topic of ongoing debate. While their 

use is linked to a higher risk of bone loss and fractures, they 

simultaneously play a critical role in mitigating systemic 

inflammation (19). Some randomized controlled trials have 

found evidence that these beneficial effects of GCs may offset 

their potential harm to bone health. The randomized controlled 

trial conducted by Haugeberg et al. (20) demonstrated a 

significant reduction in bone loss in the hands of RA patients 

treated with 7.5 mg of prednisolone daily compared to those 

receiving a placebo. Engvall et al. (21) observed that over a two-

year follow-up, treatment with DMARDs combined with low-dose 

GC was more effective in preserving femoral BMD in patients 

with early RA compared to DMARD therapy alone. However, 

they also noted that this regimen failed to prevent a decline 

in lumbar spine BMD, particularly in postmenopausal women. 

In contrast, our findings indicate that GC + csDMARD therapy 

was linked to lower BMD scores compared to csDMARD therapy 

alone, especially in femur neck and total hip scores. 

Abtahi et al. (22) found that low daily doses of GCs in RA patients 
increased vertebral fractures but not non-vertebral ones. 
Kroot et al. (23) highlighted that prednisone use is consistently 
associated with bone loss in patients with RA and underscored 
the importance of carefully monitoring and managing GC use 
to mitigate the risk of osteoporosis and other bone-related 
complications over time. The conflicting evidence regarding 
the effects of low-dose daily oral GC use on bone health in RA, 
coupled with the uncertainty over whether these effects are 
predominantly beneficial or harmful, highlights the need for a 
more detailed investigation of this relationship. Our study makes 
a significant contribution to the literature by addressing this gap 
and providing new insights into the dual role of GCs.

bDMARDs, particularly TNF-α inhibitors, positively impact bone 
health in RA by inhibiting osteoclast-mediated bone resorption 
and promoting osteoblast activity. TNF-α inhibitors achieve this 
by reducing RANKL expression, increasing OPG, and lowering 
the RANKL/OPG ratio, which suppresses osteoclastogenesis. 
Additionally, they enhance osteoblastogenesis by decreasing 
Dickkopf-1, a key inhibitor of bone formation (3). In their study 
on RA patients, Marotte et al. (24) found that over a one-year 
follow-up, femoral neck and spine BMD decreased in the MTX + 
GC treatment group, whereas the addition of infliximab to MTX 
+ GC therapy successfully prevented bone loss. The majority 
of patients in both groups (over 60%) were also receiving a 
daily GC dose of approximately 5 mg. In line with the findings 
of Marotte et al. (24), our study also highlights that while 

Table 3. Comparison of bone health status of patients in different groups

Status of bone health
Group 1
csDMARDs
n=28

Group 2
csDMARDs + GCs
n=43

Group 3
csDMARDs + GCs +  
b/tsDMARDs
n=25

Group 4
b/tsDMARDs + MTX
n=25

Group 5
healthy
n=42

Healthy

Count 6 5 2 4 16

Expected count 5.7 8.7 5.1 5.1 8.5

% within grup 21.4% 11.6% 8.0% 16.0% 38.1%

Adjusted residual 0.2 -1.6 -1.7 -0.6 3.3

Osteopenic

Count 18 23 19 18 17

Expected count 16.3 25.1 14.6 14.6 24.5

% within grup 64.3% 53.5% 76.0% 72.0% 40.5%

Adjusted residual 0.7 -0.7 2.0 1.5 -2.7

Osteoporotic

Count 4 15 4 3 9

Expected count 6.0 9.2 5.4 5.4 9.0

% within grup 14.3% 34.9% 16.0% 12.0% 21.4%

Adjusted residual -1.0 2.5 -0.7 -1.3 0.0

*Fisher’s exact test p-value for this analysis: 0.008. csDMARDs: Conventional synthetic disease-modifying anti-rheumatic drugs, GCs: Glucocorticoids, b/ 
tsDMARDs: Biologic or targeted synthetic disease-modifying anti-rheumatic drugs, MTX: Methotrexate
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csDMARD combined with low-dose GC therapy may result in 

decreased BMD, the addition of BA to csDMARD and low-dose 

GC therapy effectively prevents bone loss. Similarly, the study by 

Chen et al. (25) observed that RA patients treated with csDMARDs 

experienced greater bone loss compared to those receiving b/

tsDMARDs. Interestingly, GC use was observed in approximately 

85% of patients in both groups in this study. Based on the 24-

year analysis conducted by Oelzner et al. (26), RA patients with a 

disease duration exceeding two years displayed higher BMD when 

receiving biologic therapies, despite the elevated cumulative GC 

exposure. This study clearly indicates that biological treatments 

can play a protective role against the negative effects of GCs on 

bone. In our study, despite the use of GCs in Group 3, BMD values 

did not differ significantly between Group 3 and Group 4. This 

finding may be attributed to the potential protective effects of b/

tsDMARDs on bone health. 

GC drugs induce hypophosphatemia by reducing phosphate 

reabsorption in the kidneys (27). In contrast, vitamin D enhances 

phosphate absorption in both the kidneys and intestines (28). 

Steroid use and vitamin D deficiency are both associated with 

hypophosphatemia, which may contribute to increased bone 

resorption (27-29). However, due to the retrospective design of 

our study, phosphate levels were not available in the records of 

some patients, and these values could not be included in our 

analysis.

In our study, DAS28 scores, which reflect DA and the level of 

acute phase reactants (30), were statistically different between 

the groups. This variation may be attributed to differences in DA 

and treatment regimens among the groups. While it is expected 

that osteoporosis would be more prevalent in RA patients 

with high DAS28 scores, bone health is influenced by multiple 

factors, including DA, GCs’ use, cDMARDs, and biologic agents, 

which can complicate the interpretation. The absence of a direct 

relationship between T-scores and DAS28 scores in our study may 

be a result of this multifactorial interplay of both protective and 

detrimental factors.

Preserved BMD levels observed in Groups 3 and 4 were thought 

to be associated with the use of biologic therapies. Conversely, 

the maintained BMD levels in Group 1 may be attributed to low 

DA (indicating reduced inflammation) and a relatively lower 

utilisation of GCs compared to other groups. Patients in Group 

2, who showed significant bone loss compared to other groups, 

may benefit from reassessing their treatment. If there are no 

contraindications and the patient agrees to switch, initiating 

biologic therapy could help reduce the adverse effects of 

prolonged steroid use.

Study Limitations

Although this study provides important findings, it has some 
limitations. The retrospective design, small sample size, 
heterogeneity in treatment agents, and inadequate details about 
dose and duration regarding GC use and other RA treatment 
agents are the main study limitations. Despite patients remaining 
on the same treatment for at least 24 months, the study duration 
of approximately 10 years and the treatment switches made 
during this period in some patients make it difficult to present 
consistent data. Insufficient data on adherence to treatment 
and inadequate control of other osteoporosis risks, like dietary 
habits, physical activity levels, and the assessment of vitamin D 
and calcium supplementation, are additional limitations of the 
study. Finally, the absence of data on phosphate levels is another 
limitation. 

CONCLUSION
BMD seems to be higher in patients receiving b/tsDMARDs, with 
or without GCs, compared to those receiving cDMARDs with 
GCs. In the context of csDMARDs treatment, the prolonged use 
of low-dose GCs is associated with marked adverse effects on 
bone health. Optimizing treatment regimens by minimizing 
GC exposure and incorporating b/tsDMARDs may help preserve 
bone health in RA patients.
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Aim:Aim: Selecting the most effective treatment plan for a patient represents one of the most challenging issues in contemporary rheumatology. 
Clinicians must consider the long-term retention rate and the reasons for discontinuing candidate drugs.This study aimed to assess the 
drug survival of certolizumab pegol (CZP) in patients with axial spondyloarthritis (ax-SpA) and identify predictors for discontinuation.

Material and Methods:Material and Methods: Data on patient characteristics, demographics, diagnosis, disease duration, treatment, and outcomes have been 
collected from the Turkish Biological (TURKBIO) Registry since 2011. By December 2020, 410 ax-SpA patients, treated with CZP, were 
included. Assessment of disease activity parameters was conducted at baseline and at regular follow-up intervals throughout the study 
period. Additionally, drug retention rates were evaluated through Kaplan-Meier survival analysis over the observation period.

Results:Results: The analysis revealed that CZP demonstrates a high long-term retention rate in ax-SpA. At 36 months, the retention rate of CZP 
among patients with ax-SpA was 71.5%. During follow-up, 92 (22.4%) patients discontinued CZP treatment, with inefficacy being the 
main reason for discontinuation (58.7% of patients who discontinued therapy, n=54). Patients who discontinued CZP had significantly 
higher health assessment questionnaire, bath ankylosing spondylitis (AS) functional index, and bath AS disease activity index values 
compared to those who continued with CZP. They were relatively older, had longer symptom duration, and had a higher prevalence of 
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INTRODUCTION
Axial spondyloarthritis (ax-SpA) is a chronic inflammatory 
condition affecting the sacroiliac joints and vertebral column 
that can lead to irreversible disabilities (1,2). Tumor necrosis 
factor (TNF)-α has been demonstrated to play a significant role in 
ax-SpA pathogenesis (1,2). Consequently, TNF-α inhibitors (TNFi) 
are widely used in ax-SpA treatment (1-3). Certolizumab pegol 
(CZP), adalimumab, golimumab, infliximab, and etanercept 
represent the available TNFi options. The efficacy of these drugs 
has been demonstrated in randomized controlled trials (RCTs) 
meeting strict inclusion and exclusion criteria (1-3). However, in 
routine clinical practice, the presence of various comorbidities, 
concomitant medications, and atypical disease manifestations 
leads to the emergence of different patient phenotypes (4,5). 
Consequently, diverse sources of information are needed to 
confirm RCT findings.

These findings can offer valuable insights for healthcare 
professionals, particularly in developing effective treatment 
strategies for patients with ax-SpA. This topic is of particular 
concern for physicians due to various factors affecting the 
efficacy, safety, and adherence of selected therapeutic agents. 
Consequently, further investigation into the characteristics of 
patients exposed to TNFi, treatment adherence, and response 
rates to TNFi, is needed.

CZP has been documented to be both effective and safe in the 
treatment of ankylosing spondylitis (AS) and non-radiographic 
ax-SpA (nr-ax-SpA). Additionally, available long-term extension 
data of CZP in ax-SpA have been reported (6-8). The aim of this 
study was to evaluate drug survival of CZP in patients with ax-
SpA and to determine the reasons and predictors for treatment 
discontinuation.

MATERIAL AND METHODS 

Study Population

The Turkish Biological (TURKBIO) registry system is the Turkish 
version of the Danish rheumatological database (DANBIO), 

established in 2011. In this database, data on rheumatology 

patients, who will be initiated on biological treatment by many 

tertiary rheumatology centers across the country, are collected. 

Patient characteristics, demographic features, diagnosis, disease 

duration, treatment, and outcome data have been collected in 

the TURKBIO registry system since 2011. Data extraction was 

performed in December 2020. Patients with ax-SpA diagnosis, 

≥18 years of age, who were prescribed CZP between January 

2011 and December 2020 in 11 tertiary centers of TURKBIO, 

were included. Approval was obtained from the Dokuz Eylül 

University Clinical Research Ethics Committee (approval number: 

2024/02-79, date: 08.02.2024), and the study was performed in 

compliance with the principles outlined in the Declaration of 

Helsinki. All patients signed informed consent to be included 

in the TURKBIO registry system. The diagnosis of ax-SpA was 

established according to the Assessment of SpondyloArthritis 

international Society (ASAS) classification criteria. This study 

included both radiographic ax-SpA (r-ax-SpA) and nr-ax-SpA 

patients, with AS specifically classified according to the modified 

New York criteria (9,10).

Outcome Measures

The main outcome was the retention rates of CZP for ax-SpA 

at one, two, and three years. Reasons for discontinuing CZP 

were categorized as inefficacy (primary and secondary lack of 

response), adverse events, remission, desire for pregnancy, and 

patient preference. Assessment of disease activity parameters 

was conducted at baseline and at regular follow-up intervals 

throughout the study period. Disease activity and functional 

status were evaluated using validated assessment instruments. 

The bath AS disease activity index (BASDAI) was utilized to 

assess disease activity on a scale of 0-10, where higher scores 

indicate greater disease activity. This self-reported instrument 

encompasses six questions addressing fatigue, spinal pain, 

peripheral joint pain, enthesitis, and morning stiffness (both 

severity and duration). The bath AS functional index (BASFI) 

was employed to evaluate functional limitations across 10 

uveitis. Compared to patients who continued with CZP, those who discontinued CZP were more frequently co-treated with non-steroidal 
anti-inflammatory drugs (NSAIDs) (68.5% vs. 53.1%), methotrexate (24.1% vs. 6.9%), sulfasalazine (38.9% vs. 12.6%), and leflunomide  
(5.6% vs. 0.6%). However, co-treatment with NSAIDs or conventional synthetic disease-modifying anti-rheumatic drugs did not increase 
the retention rate of CZP.

Conclusion:Conclusion: Real-world data from the TURKBIO registry reveal that CZP exhibits a high long-term retention rate in patients diagnosed 
with ax-SpA.

Keywords:Keywords: Axial spondyloarthritis, certolizumab pegol, drug survival, tumor necrosis inhibitors, biological therapy
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activities related to daily living, with scores ranging from 0-10; 

where higher scores reflect greater functional impairment. The 

health assessment questionnaire (HAQ) was used as a measure 

of disability, consisting of 20 questions across eight domains of 

physical function (with scores ranging from 0-3), where higher 

scores indicate increased disability. All questionnaires were 

administered in their validated Turkish versions.

Statistical Analysis

Summary descriptive statistics were presented as means with 

standard deviations, medians with interquartile ranges, and 

percentages, as appropriate. The likelihood of survival of CZP 

treatment was assessed using the Kaplan-Meier survival analysis. 

Statistical analysis was performed using international business 

machines (IBM) Statistical Package for the Social Sciences 

Statistics for Windows, version 22 (IBM Corp., Armonk, NY, USA). 

The statistical significance threshold was defined as p<0.05, and 

all p-values were two-sided.

RESULTS
A total of 410 ax-SpA patients were enrolled in the study, with 

a median follow-up duration of 54 months. At 36 months, 

the retention rate of CZP among patients with ax-SpA was 

71.5% (Figure 1). The long-term efficacy of CZP treatment was 

demonstrated by continuous improvements in ASDAS responses, 

BASDAI, and BASFI scores (Figure 2).

During follow-up, 92 (22.4%) patients discontinued CZP 

treatment. The main reason for treatment discontinuation 

(58.7% of patients who discontinued therapy) was inefficacy 

(n=54). Reasons included adverse events (n=6), surgery (n=4), 

pregnancy (n=3), transfer to other centers (n=3), neglect (n=3), 

and other reasons (n=17). Baseline characteristics of patients 

who continued with CZP and those who discontinued due to 

inefficacy are shown in Table 1.

Patients who discontinued CZP had significantly higher HAQ, 

BASFI, and BASDAI values compared to those who continued with 

CZP (Table 1). They were relatively older, had longer symptom 

duration, and had a higher prevalence of uveitis, compared to 

patients who continued with CZP.

CZP was the first biological disease-modifying anti-rheumatic 

drug (bDMARD) for 253 patients (61.7%), while 157 (38.3%) 

patients had previously used other bDMARDs. CZP was switched 

from adalimumab in 54 patients, etanercept in 53 patients, 

infliximab in 39 patients, and golimumab in 11 patients (Table 

2). CZP retention rates were calculated as 77.8% for patients 

switching from adalimumab, 75.5% for those switching from 

etanercept, 63.6% for those switching from golimumab, and 

89.7% for those switching from infliximab.

Compared to patients who continued with CZP, those who 

discontinued CZP were more frequently co-treated with non-

steroidal anti-inflammatory drugs (NSAIDs) (68.5% vs. 53.1%), 

methotrexate (24.1% vs. 6.9%), sulfasalazine (38.9% vs. 12.6%), 

and leflunomide (5.6% vs. 0.6%), in addition to CZP (Table 2). 

However, co-treatment with NSAIDs or conventional synthetic 

DMARDs (csDMARDs) did not increase the retention rate of CZP. 

The risk of discontinuing the drug was higher when CZP was 

co-administered with NSAIDs or csDMARDs compared to CZP 

alone. This finding may be due to physicians attempting to add 

NSAIDs and/or csDMARDs to improve treatment adherence in 

anticipation of potential bDMARD treatment failure.

DISCUSSION
ax-SpA is a type of spondyloarthritis that can affect the sacroiliac 

joints and vertebral column, potentially leading to long-term 

impairments (1,2). Reducing patient complaints and preventing 
disabilities are the two main objectives of ax-SpA medical care. 
It involves the use of anti-cytokine drugs that target TNF-α and 
interleukin-17, as well as NSAIDs (3). The current study, which 
documents practical experience, indicates that CZP, a TNFi, is 
effective in treating ax-SpA over a considerable period.

RCTs and open-label extension studies have shown that CZP is 
effective in treating ax-SpA (7,8). Additionally, one-year follow-
up data from a Turkish tertiary center on CZP treatment for ax-
SpA was published by Bilgin et al. (6). In the first year, the CZP 
retention rate was 72.5%. The CZP retention rates for the study’s 
first, second, and third years were 83.3%, 76.1%, and 71.5%, 
respectively. Our real-world experience demonstrates that CZP 
has a high retention rate in patients with ax-SpA, and that this 
rate holds steady over time.

The main reasons for stopping treatment were both the primary 
and secondary inefficacy of the medication. Because CZP was 
ineffective, patients who stopped taking it had significantly lower 
HAQ, BASDAI, and BASFI scores than those who continued to 
take it. These findings imply that patients with higher degrees of 
disability are more likely to stop their treatment. Tracking ax-SpA, 
including identifying patients who are appropriate for bDMARDs, 
is commonly done using patient-reported outcome (PRO)-based 

indices like HAQ, BASDAI, and BASFI (11). Furthermore, Krabbe 

et al. (12) demonstrated that ax-SpA patients with poor PROs had 

lower TNFi retention rates. It is important to keep in mind that 

PROs, because they can alter ax-SpA due to competing conditions 

like depression, fibromyalgia, and degenerative disc disease, are 

not pathognomonic (12,13).
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Along with the efficacy shown in controlled clinical trials, our 
examination of CZP retention rates provides valuable information 
about the treatment’s actual efficacy in ax-SpA. Landewé et al. 
(14) RAPID-axSpA study, was crucial in demonstrating the efficacy 
of CZP, as it showed significant improvements at 24 weeks in 
patients with both r-ax-SpA and nr-ax-SpA. Notably, only 38.3% 
and 19.8% of patients treated with a placebo received ASAS20 
and ASAS40 responses, compared to 57.7% and 43.1% of patients 
treated with CZP, respectively. 

Additional supporting information is provided by Deodhar et al. 
(8), who conducted a 52-week randomised placebo-controlled 
study with an emphasis on nr-ax-SpA. Their study found that by 
week 52, 47.2% of patients treated with CZP had significantly 

improved their ASDAS scores (ASDAS-MI), compared to only 7.0% 
of the placebo group. As a result, even in the early stages of ax-
SpA, CZP is now thought to be helpful. 

In our study, patients who had more functional limitations were 
more likely to stop taking CZP. The findings of López-Medina et 
al. (15), who observed that certain comorbidities, specifically 
fibromyalgia and depression, were linked to lower TNFi survival in 
ax-SpA patients across European registries, seem to be consistent 
with these observations. The authors of the study proposed a 
“comorbidity burden index” as a possible instrument to assist 
physicians in determining the probability of TNFi persistence in 
patients with ax-SpA.

Figure 1. Drug survival of CZP in patients with ax-SpA. Kaplan-Meier survival curve showing drug retention of certolizumab pegol in 410 
ax-SpA patients. The retention rate at 36 months was 71.5%. Vertical lines indicate censored data
CZP: Certolizumab pegol, ax-SpA: Axial spondyloarthritis

Figure 2. Clinical responses in patients with ax-SpA treated with CZP. Sustained improvements in BASDAI, BASFI and ASDAS scores in 
ax-SpA patients treated with CZP. Baseline BASDAI score decreased from 5.8±1.3 to 2.1±1.6 at month 36, BASFI score from 5.3±1.5 to 
2.0±1.4, and ASDAS score from 3.7±0.9 to 1.8±0.8 (p<0.001 for all comparisons)
CZP: Certolizumab pegol, ax-SpA: Axial spondyloarthritis, BASDAI: The bath ankylosing spondylitis disease activity index, BASFI: The 
bath ankylosing spondylitis functional index, ASDAS: Ankylosing spondylitis disease activity score
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Table 1. Baseline characteristics of ax-SpA patients who continue and discontinue to CZP

All patients (n=410) Continue to CZP (n=318) Discontinue to CZP‡ (n=54) p-value

Females, n (%) 185 (49.7) 157 (49.4) 28 (51.9) 0.736

Age*, years 42 (34-49) 41 (34-49) 45 (34-54) 0.064

Disease duration*, years 8 (5-12) 8 (5-12) 8 (6-14) 0.128

Symptom duration*, years 11 (7-17) 11 (6-16) 12 (8.5-20) 0.054

HLA-B27, n (%) 150 (63.8) 129 (64.5) 21 (60) 0.609

Enthesitis, n (%) 228 (61.3) 201 (63.2) 27 (50) 0.065

Dactylitis, n (%) 40 (10.8) 34 (10.7) 6 (11.1) 0.927

Uveitis, n (%) 38 (10.2) 29 (9.1) 9 (16.7) 0.090

IBD, n (%) 20 (6) 15 (5.2) 5 (10.6) 0.177

ESR*, mm/h 21.5 (10-37) 21 (10-37) 23 (10-34) 0.999

CRP*, mg/dL 7 (3-20) 7 (3-20) 7 (3-22) 0.727

HAQ* 0.63 (0.25-0.94) 0.5 (0.25-0.88) 0.75 (0.38-1.25) 0.009

VAS-physicians* 20 (10-40) 19 (10-40) 25 (10-36) 0.468

VAS-patient global* 50 (21-70) 50 (20-70) 54 (36-70) 0.156

VAS-patient pain* 50 (20-70) 50 (20-70) 51 (40-73) 0.080

VAS-patient fatigue* 50 (20-70) 48 (17.5-70) 50 (27-70) 0.223

BASFI* 21 (7-45) 20.5 (6-41) 31 (13-58) 0.011

BASDAI* 30.5 (13-52) 30 (12-50) 43 (23-61.5) 0.002

ASDAS* 2.7 (1.8-3.7) 2.7 (1.8-3.6) 2.9 (2.3-4) 0.062

‡Discontinue due to inefficacy. *Data are expressed as median (IQR1-IQR3). ASDAS: Ankylosing spondylitis disease activity score, ax-SpA: Axial 
spondyloarthritis, BASDAI: The bath ankylosing spondylitis disease activity index, BASFI: The bath ankylosing spondylitis functional index, CRP: C-reactive 
protein, CZP: Certolizumab pegol, ESR: Erythrocyte sedimentation rate, HAQ: Health assessment questionnaire, HLA: Human leukocyte antigen, IBD: 
Inflammatory bowel disease, IQR: Interquartile range; VAS: Visual analog scale

Table 2. Previous bDMARDs and co-administered treatments in ax-SpA patients who continue and discontinue CZP

All patients (n=410) Continue to CZP (n=318) Discontinue to CZP* (n=54) p-value

Previous bDMARDs, n (%)

Adalimumab 54 (14.5) 42 (13.2) 12 (22.2) 0.082

Etanercept 53 (14.2) 40 (12.6) 13 (24.1) 0.025

Golimumab 11 (3) 7 (2.2) 4 (7.4) 0.060

Infliximab 39 (10.5) 35 (11) 4 (7.4) 0.425

Co-treated drugs, n (%)

NSAID 206 (55.4) 169 (53.1) 37 (68.5) 0.036

Analgesics 136 (36.6) 113 (35.5) 23 (42.6) 0.319

Methotrexate 35 (9.4) 22 (6.9) 13 (24.1) <0.001

Sulphasalazine 61 (16.4) 40 (12.6) 21 (38.9) <0.001

Leflunomide 5 (1.3) 2 (0.6) 3 (5.6) 0.023

Glucocorticosteroids 12 (3.2) 8 (2.5) 4 (7.4) 0.080

ax-SpA: Axial spondyloarthritis, bDMARDs: Biological disease-modifying antirheumatic drugs, CZP: Certolizumab pegol, NSAID: Non-steroidal anti-
inflammatory drug
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In comparison with patients who continued to receive CZP, 

those who ceased treatment were more likely to be co-treated 

with NSAIDs, methotrexate, sulfasalazine, and leflunomide. 

However, concomitant treatment with NSAIDs or csDMARDs did 

not result in an increased retention rate of CZP. For ax-SpA, the 

American College of Rheumatology/Spondylitis Association of 

America/Spondyloarthritis Research and Treatment Network 

advises against the routine prescription of csDMARDs (3). 

However, physicians may elect to administer NSAIDs and/or 

csDMARDs in cases where they predict that bDMARD treatment 

will prove ineffective.

This observation gives rise to a number of significant 

inquiries regarding treatment strategy. The most recent ASAS-

European League Against Rheumatism recommendations (16), 

reaffirm the absence of sufficient evidence to support the 

conventional co-prescription of csDMARDs alongside TNFi in 

cases of axial illness. In addition to the use of combinations 

of pharmaceuticals, the results of the present study emphasise 

the importance of the patient’s previous treatment history 

in the prediction of outcomes. The observations presented 

herein are in alignment with the existing research, which has 

indicated that prior treatment response and disease activity are 

associated with the long-term retention of biological agents. 

A study conducted by Glintborg et al. (17) utilised the DANBIO 

registry system to analyse 432 individuals with AS. The objective 

of the study was to investigate parameters influencing clinical 

response and medication survival after switching TNFi therapy. 

The findings demonstrated that the survival rate of a second 

TNFi was significantly reduced in patients who discontinued the 

first TNFi due to inefficacy, in contrast to those who terminated 

it due to adverse effects.

Lie et al. (18) indicated that concomitant administration of 

csDMARDs, such as methotrexate and sulfasalazine, correlated 

with improved retention of TNFi therapy in AS. A recent study 

indicated that concurrent methotrexate administration was 

linked to a reduced likelihood of medication discontinuation 

in psoriatic arthritis, but not in ax-SpA (19). Sepriano et al. (20) 

reported that the co-administration of csDMARDs or NSAIDs 

was not linked to the drug survival of TNFi in the treatment 

of ax-SpA. Methotrexate and leflunomide may be favoured 

due to their anticipated effects on immunogenicity, which is 

regarded as a factor contributing to the inefficacy of bDMARDs. 

Sulfasalazine has been demonstrated to have no influence 

on immunogenicity and has been found to be efficacious in 

the treatment of peripheral spondyloarthritis, but not in ax-

SpA. In the present investigation, concomitant use of CZP with 

sulfasalazine, methotrexate, and leflunomide did not correlate 

with enhanced retention rates of CZP in ax-SpA.

The findings of the present study are in alignment with those 
of recent research conducted by Ørnbjerg et al. (5), which 
examined over 24,000 biologic-naïve ax-SpA patients from 12 
European registries within the EuroSpA collaboration. The study 
revealed that prior TNFi treatment correlated with diminished 
drug survival rates and responses to subsequent TNFi therapies. 
This suggests that the quantity of previously unsuccessful TNFi 
treatments serves as a significant predictor of future treatment 
outcomes. Furthermore, Ciurea et al. (21) established that 
the failure mechanism of the prior TNFi, whether primary or 
secondary, is crucial in ascertaining the efficacy of transitioning 
to an alternative TNFi. Their research on ax-SpA patients from 
the Swiss Clinical Quality Management Cohort indicated that 
those with primary non-response exhibited markedly reduced 
response rates to a subsequent TNFi compared to those with 
secondary non-response.

The immunogenic nature of CZP necessitates particular 
consideration when analysing the findings of this study. CZP 
is a polyethylene glycosylated fragment antigen-binding 
fragment of a humanised anti-TNF monoclonal antibody, which 
may influence its immunogenicity profile. Nesbitt et al. (22) 
demonstrated that CZP exhibits lower immunogenicity relative 
to other monoclonal antibody TNFi treatments, which may 
partially elucidate the favourable retention rates noted in this 
group. The absence of the fragment crystallized region in CZP 
may be responsible for its reduced immunogenicity profile, as 
demonstrated in vitro comparisons with other anti-TNF alpha 
drugs.

The results of the present study carry significant implications 
for clinical practice. The three-year retention rate of CZP in ax-
SpA patients is 71.5%, indicating that CZP may serve as a viable 
long-term treatment option. The observations made in this 
study indicate a potential relationship between baseline disease 
activity, functional limitations, and treatment outcomes. These 
observations suggest that early intervention with appropriate 
therapy may help prevent progressive functional decline. The 
patterns observed in the present study subtly emphasise the 
possible advantages of prompt therapeutic interventions in 
preserving patient functionality over time. A treat-to-target 
strategy that seeks low disease activity or remission within 
the initial 3-6 months, as proposed by Landewé et al. (23), 
may enhance long-term outcomes. The observation that co-
treatment with csDMARDs did not enhance CZP retention 

suggests that clinicians must thoroughly assess the risk-benefit 

ratio associated with combination therapy. This is of particular 
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significance when considering the findings of Sepriano et al. 

(16), whose prospective cohort study on this topic demonstrated 

variable outcomes associated with the combination of TNFi and 

csDMARDs in patients with spondyloarthritis. The combination 

of these treatments may offer potential benefits for patients with 

peripheral involvement; however, the addition of csDMARDs 

has demonstrated only limited net clinical advantages in 

cases of purely axial disease. It is imperative that potential 

adverse effects be taken into consideration during risk-benefit 

evaluations.

If bDMARD treatment for ax-SpA does not yield the desired results 

or causes adverse effects, switching to an alternative bDMARD 

option is recommended (3). While the optimal bDMARD selection 

is yet to be determined, this presents a significant opportunity 

for clinicians to refine their decision-making processes. As 

is thoroughly documented, the efficacy and retention rates 

of bDMARDs can vary according to the number of previous 

treatments.

Limitations

This study has several limitations due to its observational design, 

including potential selection bias and unmeasured confounders. 

The registry lacks comprehensive data on certain variables, 

such as socioeconomic factors, that may influence treatment 

adherence. In addition, the sample size limited the robustness 

of subgroup analyses, and radiographic progression data, critical 

for assessing structural outcomes, were not available.

CONCLUSION
A multitude of positive factors influence drug retention, 

including long-term efficacy, safety, patient adherence, and 

ease of administration. A study of real-world data from the 

nationwide TURKBIO registry in Türkiye has demonstrated that 

CZP exhibits a noteworthy long-term retention rate in patients 

diagnosed with ax-SpA. The analysis indicates that baseline 

disease activity and functional status are pertinent factors in 

assessing treatment patterns involving CZP. The findings of this 

study indicate that the combination of NSAIDs and csDMARDs 

may not enhance CZP retention rates in patients exhibiting 

difficult prognostic indicators. These insights have the potential 

to refine clinical approaches and inform future discussions 

regarding individualised treatment planning for patients with 

ax-SpA.
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 Ahmet Kor

SYSTEMIC SCLEROSIS PRESENTING AS A PARANEOPLASTIC 
SYNDROME IN RENAL CELL CARCINOMA: A RARE CASE REPORT

Aksaray Education and Research Hospital, Clinic of Rheumatology, Aksaray, Türkiye

Introduction
Systemic Sclerosis (SSc) is a chronic autoimmune disease of 

unknown aetiology, characterized by vasculopathy and organ 

fibrosis. Multiple factors, such as genetic, environmental, 

infectious, and hormonal factors, are responsible for the disease’s 

development. Previous studies have reported the association of 

paraneoplastic SSc with various neoplasms, especially breast, 

lung, and skin malignancies (1). However, the incidence of 

paraneoplastic SSc together with renal cell carcinoma (RCC) is 

quite rare, and only eight cases have been reported to date (1-8).

Case Report
We present a 68-year-old female patient who showed rapid 

SSc systemic involvement within 6 months under treatment 

with 15 mg/week oral methotrexate, 4 mg/day prednisone, 
200 mg/day hydroxychloroquine, 100 mg/day acetylsalicylic 
acid, and 60 mg/day nifedipine. At the time of diagnosis, the 
patient had sclerodactyly, skin hardness, avascular areas, and 
dilated capillaries on capillaroscopy. There was no dysphagia, 
exertional dyspnea, or orthopnea. Laboratory values   showed 
an anti-nuclear antibody nucleolar staining pattern of 
1/3200 (++++) titer and positivity for an anti-scl70 (++++) 
titer. The patient developed abdominal pain 2 months after 
the diagnosis of SSc. Abdominal computed tomography (CT) 
(Figure 1), and subsequent positron emission tomography 
revealed a 32x14 mm mass with high fluorodeoxyglucose 
uptake in the left kidney. The pathology of the patient who 
underwent left partial nephrectomy was consistent with clear 
cell RCC. In histopathological examination, no tumour tissue or 

Systemic Sclerosis (SSc) is a chronic autoimmune disease of unknown aetiology characterized by vasculopathy and organ fibrosis. Renal 
cell carcinoma (RCC) is associated with paraneoplastic syndromes. RCC has been reported in association with paraneoplastic SSc, and 
eight cases have been reported since 1992 to date. In this case, we present a patient with SSc who showed rapid systemic progression 
within a period of 6 months. A mass was detected in the left kidney on imaging two months after the diagnosis of SSc, and the patient 
underwent a left partial nephrectomy. The histopathology of the mass was consistent with RCC. Despite intensive treatment, the patient 
developed progressive SSc involvement in the skin, lungs, and gastrointestinal tract within 6 months after the diagnosis of SSc. This case 
report emphasizes that SSc, which progresses with rapid and widespread systemic organ involvement, can occur as a paraneoplastic 
syndrome and that there should be a high suspicion for underlying malignant diseases in such cases.

Keywords:Keywords: Paraneoplastic syndrome, renal cell carcinoma, systemic sclerosis
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lymphovascular invasion was detected in the surgical margins 

of the tissue.

SSc systemic involvement developed in the skin, renal, 

pulmonary, and gastrointestinal (GI) systems over the specified 

periods. Digital ulcers increased, skin hardness extended to the 

elbow, effort dyspnea progressed, and uncontrolled hypertension 

and dysphagia developed. High-resolution CT showed lung 

involvement in a non-specific interstitial pneumonia pattern 

and dilated oesophagus. Despite 2 g/day mycophenolate mofetil 

treatment, the patient’s GI and pulmonary system involvement 

progressed, and the patient reached a stage where she could 
no longer tolerate oral feeding. Despite 2 g/day mycophenolate 
mofetil treatment, the patient’s GI and pulmonary system 
involvement progressed, and they became unable to tolerate oral 
feeding. Percutaneous endoscopic gastrostomy was performed; 
nutritional needs were met; and monthly cyclophosphamide 
treatment was started. The patient is being followed up during 
the third month of a monthly 1000 mg cyclophosphamide 
treatment course without progression of SSc complications.

Discussion
This case report was prepared to emphasize that it may present 
as a paraneoplastic syndrome in RCC. In our case, shortly after 
the diagnosis of SSc, a complaint of abdominal pain developed, 
and RCC was subsequently detected on radiological imaging. In 
this case, SSc was considered a paraneoplastic syndrome of RCC. 
The patient underwent successful tumour resection. However, 
despite aggressive treatment, rapid progression occurred in 
the systemic organ involvement of SSc. Similar to our results, 
rapid progression occurred in the systemic involvement of 
SSc after nephrectomy, as reported in the literature, in some 
cases (1,2,6). At the same time, improvement in the clinical 
symptoms of SSc was observed after nephrectomy in some cases 
(3-5). Some reports indicated that RCC developed after a more 
extended period (approximately 2 years) after the diagnosis of 
SSc compared to our case (9). Table 1 shows literature studies 
reporting paraneoplastic SSc in RCC.

In this report, we emphasized the presence of underlying 
malignancies, especially in treatment-resistant cases, where 
the time between SSc diagnosis and systemic involvement is 
short. However, more research is needed on the importance of 
the close temporal relationship between RCC and the clinical 

Figure 1. Contrast-enhanced abdominal computed 
tomography shows a 32x14 mm heterogeneously enhancing 
nodular lesion with exophytic extension in the upper pole of 
the left kidney (RCC)

RCC: Renal cell carcinoma

Table 1. Literature studies reporting paraneoplastic SSc seen in RCC

Age Gender RCC subtype Timing of RCC to SSc onset
SSc outcome after 
nephrectomy

Reference*

68 Female Clear cell After 2 months Progress Our case

75 Male Papillary After 1 months Progress Patel et al. (1)

49 Female Clear cell After 7 months Progress Rutherford et al. (2)

55 Male Unknown After 14 months Improvement Nunez et al. (5)

75 Female Unclassified type 3 months after progression of existing SSc Improvement Abrich et al. (4)

69 Male Unknown Unknown Improvement Angulo et al. (3)

31 Female Unknown After progression of existing SSc Progress Puett and Fuchs (6)

33 Female Conventional type After progression of existing SSc Unknown Eisenberg et al. (8)

37 Female Conventional type After progression of existing SSc Unknown Eisenberg et al. (8)

*Exponents indicate the reference number. RCC: Renal cell carcinoma, SSc: Systemic sclerosis
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onset of SSc. Further studies in this area may provide insights 
into the pathogenesis of paraneoplastic SSc, which is especially 
prevalent in RCC. Furthermore, additional studies should clarify 
whether SSc is a paraneoplastic syndrome in RCC or a disease 
predisposing to RCC.

Conclusion
This case report emphasizes the need to investigate underlying 
malignant diseases in the presence of SSc, that are resistant 
to treatment and progress with organ involvement. Good 
recognition of paraneoplastic SSc that develops based on 
malignancy may provide early and practical approaches for 
diagnosing and treating severe systemic involvements such as 
pulmonary hypertension, malignant hypertension, interstitial 
lung disease, and GI involvement that may occur during the 
disease.

Ethics

Informed Consent: The Declaration of Helsinki was adhered 
to during the patient’s treatment. The patient gave consent for 
all treatments and other procedures. The patient permitted 
publication as a case report. 
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Introduction
Familial Mediterranean fever (FMF) is an autoinflammatory 
disease with autosomal recessive inheritance that is prevalent 
among populations originating from the Mediterranean basin. 
It is associated with mutations in the mediterranean fever (MEFV) 
gene located on chromosome 16. The disease is characterized by 
recurrent episodes of fever, peritonitis, pleuritis, arthritis, and 
rarely pericarditis lasting 1-3 days (1). In the pathogenesis of 
FMF, dysfunction of the pyrin protein encoded by the MEFV gene 

results in abnormal activation of inflammasomes and increased 
production of interleukin-1 beta (2).

Colchicine is the gold standard in the treatment of FMF, effective 
in reducing the frequency and severity of attacks and preventing 
complications such as amyloidosis. However, colchicine 
has a narrow therapeutic index, and overdose can lead to 
gastrointestinal symptoms, hepatorenal dysfunction, bone 
marrow suppression, and neurological disorders (3,4).

Familial Mediterranean fever (FMF) is an autoinflammatory disease with autosomal recessive inheritance, associated with mediterranean 
fever gene mutation, characterized by recurrent episodes of fever, serositis, and arthritis. Colchicine is the gold standard treatment but 
has a narrow therapeutic index. A 19-year-old male with FMF presented with abdominal pain, weakness, nausea, and vomiting after 
accidental ingestion of approximately 100 colchicine tablets in a suicide attempt. He developed multi-organ dysfunction, including acute 
kidney injury (creatinine: 2.33 mg/dL), hepatotoxicity (aspartate aminotransferase: 678 U/L), rhabdomyolysis (creatine kinase: 9996 U/L), 
and severe pancytopenia (white blood cell count: 710/μL, platelet count: 15,000/μL). Neurological complications included decreased 
consciousness, apathetic speech, and ataxia. The patient was managed in the intensive care unit with aggressive supportive therapy 
including intravenous hydration, broad-spectrum antibiotics, and granulocyte colony-stimulating factor (filgrastim) for bone marrow 
suppression. After 4 days, pancytopenia resolved, and organ functions gradually improved. The patient made a complete recovery. This 
case demonstrates that survival is possible even after extremely high-dose colchicine ingestion with appropriate supportive care. Close 
monitoring and patient education are crucial in FMF management to prevent toxicity.

Keywords:Keywords: Familial Mediterranean fever, colchicine intoxication, creatine kinase 
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Case Report
A 19-year-old male patient with a known diagnosis of FMF 
presented to the emergency department with complaints of 
abdominal pain, generalized weakness, nausea, and vomiting 
persisting for three days. His medical history revealed that due to 
insufficient response to the standard colchicine dosage, he had 
been prescribed an imported colchicine preparation at a dosage 
of 2×1 tablets daily. However, the patient had been taking it at 
a dosage of 4×1 daily.

Physical examination revealed tenderness in all quadrants of 
the abdomen with guarding and rebound. Diagnostic imaging, 
including upright abdominal radiography and posterior-anterior 
chest radiography, showed no pathology. Abdominal computed 
tomography (CT) demonstrated jejunal loop dilatation up to 
3.7 cm with air-fluid levels, but no signs of perforation were 
detected. Laboratory tests revealed C-reactive protein: 175 
mg/L; creatinine: 2.33 mg/dL; aspartate aminotransferase: 678 
U/L; alanine aminotransferase: 189 U/L; alkaline phosphatase: 
401 U/L; gamma-glutamyl transferase: 30 U/L; amylase: 338 
U/L; lipase: 183 U/L; creatine kinase: 9996 U/L; white blood 
cell count: 710/μL (0.71×103/μL); neutrophil count: 410/μL 
(0.41×103/μL); and platelet count: 15,000/μL (15×103/μL). The 
patient was admitted to the rheumatology service due to acute 
kidney injury, FMF attack, and elevated acute phase reactants.

During his hospital course, the patient’s general condition 
deteriorated with the development of agitation, and he 
subsequently was admitted to having ingested approximately 
100 tablets of imported colchicine in a suicidal attempt. He 
developed a decrease in the Glasgow Coma Scale score, apathetic 
speech, and ataxia. Cranial CT and diffusion-weighted magnetic 
resonance imaging showed no pathology. Central nervous 
system infection was excluded via lumbar puncture.

Due to clinical deterioration, the patient was transferred to 
the intensive care unit. Muscle strength was evaluated as 2/5 
bilaterally in the upper and lower extremities. He developed 
pancytopenia secondary to bone marrow suppression, and 
filgrastim therapy was initiated. The pancytopenic state resolved 
after 4 days. With intravenous hydration, a broad-spectrum 
antibiotic therapy, and supportive care, renal and hepatic 
function improved, hematological parameters recovered, and 
the patient was transferred back to the rheumatology service.

Discussion
The clinical course of colchicine intoxication can be examined 
in three phases as described in the literature: gastrointestinal 
symptoms in the first 24 hours, multi-organ failure between 24 

to 72 hours, and rebound leukocytosis, or bone marrow aplasia 

after 72 hours (5). This classic triphasic course was observed in 

our case.

Bismuth et al. (6) described a case of a 23-year-old FMF patient 

who developed hepatorenal failure and myelosuppression 

following ingestion of 60 colchicine tablets. Similar to the 

symptoms observed in our patient, gastrointestinal symptoms 

were predominant in the early phase, followed by the 

development of multi-organ dysfunction.

In a series reported by Finkelstein et al. (7), among 12 FMF 

patients with colchicine intoxication, pancytopenia developed 

in 83%, hepatic dysfunction in 75%, and acute kidney injury 

in 58%. Rhabdomyolysis is reported to be common in cases of 

colchicine toxicity. This study supports the view that the clinical 

presentation observed in our case is consistent with the typical 

course of colchicine intoxication.

Myelosuppression is one of the most serious complications of 

colchicine toxicity and has been closely associated with mortality 

in the literature. Critchley et al. (8) demonstrated that granulocyte 

colony-stimulating factor (G-CSF) therapy in patients with 

colchicine intoxication shortened the neutrophil recovery time 

by an average of 4 days and reduced infectious complications. 

The successful management of bone marrow suppression with 

filgrastim (G-CSF) therapy in our case is consistent with these 

findings.

In a case presented by Altiparmak et al. (9), neurological 

complications (mental status changes, ataxia) were described in 

a patient who ingested colchicine exceeding 0.5 mg/kg. Similarly, 

in our case, neurological findings such as decreased Glasgow 

Coma Scale, apathetic speech, and ataxia, were observed, 

although no central nervous system pathology was detected on 

radiological imaging.

In a study by Zhong et al. (10), colchicine toxicity was reported 

to have a more severe course in patients with pre-existing 

renal dysfunction, with a mortality rate reaching 16.7%. In our 

case, although acute kidney injury developed, renal function 

improved with early and aggressive hydration therapy.

Key Messages

- The consumption of more than 100 colchicine tablets results in 

serious neurological and hematological complications. 

- G-CSF shows promise as a treatment for bone marrow suppression 

caused by colchicine. 

- The patient needs proper education and biochemical 

monitoring before increasing the dose in FMF.
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Conclusion
The case highlights the need for continuous patient monitoring 
and proper education about colchicine use for FMF treatment. 
Patient education about proper dosage and regular clinical 
check-ups helps decrease the chance of toxicity. The management 
of colchicine overdose requires a multidisciplinary approach 
together with early diagnosis and aggressive supportive therapy 
to minimize both mortality and morbidity.
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