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Diagnostic Technology: Autoimmune markers for the diagnosis of Rheumatoid Arthritis in 

primary care 
 

Clinical Question:   

Should General Practitioners use anti-citrullinated peptide antibody (ACPA) testing instead of rheumatoid factor (RF) for 

diagnosing rheumatoid arthritis? 

 

Background, Current Practice and Advantages over Existing Technology: 

Early diagnosis and treatment of rheumatoid arthritis (RA) is important in preventing long-term damage and disability. 

RA should be suspected in patients largely on the basis of clinical findings, such as persistent joint pain, swelling and 

stiffness. Further investigations, particularly in primary care, may contribute to the diagnosis. These include the presence 

of autoimmune antibodies, non-specific markers of inflammation, anaemia and imaging studies.  Rheumatoid factor is an 

autoantibody associated with RA and its presence has traditionally been used to support the diagnosis.  Whilst there is 

some evidence that high titres are useful in diagnosis and estimating prognosis in early arthritis, there are concerns that it 

is an inappropriate tool in primary care settings.  

Anti-citrullinated peptide antibody (ACPA) has emerged as an alternative serological test to RF.  It has a greater 

specificity and may be preferable to RF in the diagnosis of RA
1
. However, is not yet generally available in primary care. 

 

Details of Technology: 

Rheumatoid factors were originally described in the late 1930’s and have since been widely used in the assessment of 

patients with inflammatory arthritis.
2
 These auto-antibodies are directed against the Fc portion of immunoglobulin IgG. 

The majority of rheumatoid factors are IgM, but may be IgG or IgA. Rheumatoid factors are measured in the serum using 

a latex-enhanced immuno-nephelometric method.  

Rheumatoid arthritis is associated with the presence of RF in many but not all cases.  Raised RF levels are also found in 

other autoimmune diseases, e.g. Sjogren's syndrome and type 2 cryoglobulinaemia, in infection and in healthy 

individuals.
3
  

Anti-citrullinated peptide antibodies, also called anti-cyclic citrullinated peptide (anti-CCP) antibodies, were first 

described in 1998.
4
 They  were found to be reactive to the amino acid citrulline and present in the sera of RA patients.

4
 

The first serum assay to detect anti-citrullinated peptide antibody, CCP1, was described in 2000 with moderate sensitivity 

(around 60%).
5
  A more sensitive assay, CCP2, became commercially available three years later.

6
 The ACPA test is 

currently available commercially as a lab-based enzyme-linked immunosorbent assay (ELISA) testing kit for antibodies 

which recognise antigens containing citrulline. There has also been recent evidence for point of care testing (POCT) for 

both RF and ACPA.
23 24

  In one study the sensitivity and specificity of an anti-CCP2 point of care finger prick test when 

compared with ELISA were 95% (95% CI 90–100) and 95% (95% CI 89–100), respectively.
23

 Although early work 

suggests the accuracy of these tests may be comparable to existing assays, it remains to be seen whether increasing the 

speed of receiving the result improves patient outcomes. 

 

Patient Group and Use: 

 Adult patients with suspected rheumatoid arthritis presenting in primary care 

 

Importance: 

Rheumatoid arthritis (RA) is a destructive inflammatory joint disease with an estimated UK prevalence of 1.2% in women 

and 0.4% in men.
7
  Although musculoskeletal symptoms commonly present in primary care, an individual GP is likely to 

see one new case of RA per year.
8
  Nevertheless, early referral of patients with suspected disease is advocated to establish 

treatment and prevent joint damage and disability
9 10

. A recent study evaluated the delays to starting treatment in 1,674 

patients presenting with early arthritis in The Netherlands
11

. . Delays included the time taken for the patient to present, in 

the GP referring, and in the assessment by a rheumatologist. Those RA patients in whom autoantibodies were found had a 

longer time to diagnosis than RA patients with no autoantibodies. Assessment by a rheumatologist within 12 weeks was 
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associated with less joint destruction and a higher chance of achieving disease-modifying antirheumatic drug (DMARD)-

free remission as compared with a later assessment. However a study in New Zealand has estimated that the median time 

from onset of symptoms to starting treatment is 6.1 months.
12

 

Prompt presentation and recognition of signs, symptoms and accurate interpretation of early tests in the initial assessment 

will support earlier referral and treatment.  The American College of Rheumatology and European League Against 

Rheumatism Collaborative Initiative published their revised classification critieria for rheumatoid arthritis
13

 in 2010 to 

focus on early features of the disease. Classification of arthritis as being RA is based on the presence of synovitis in at 

least one joint, absence of an alternative diagnosis, and a total score of 6 or more out of 10 from a scoring system of 4 

domains. These include the number and site of involved joints, serologic abnormality (titres of RF and ACPA), elevated 

acute-phase response (i.e. CRP or ESR) and symptom duration of more than 6 weeks.  This is similar to National Institute 

for Health and Clinical Excellence (NICE) guidance on the management of RA (CG79) in that both include autoantibody 

testing in the criteria.
9
  However neither recommendation requires a positive RF result to make the diagnosis. The NICE 

guidance explicitly advises against delaying urgent referral of “any person with suspected persistent synovitis of 

undetermined cause whose blood tests show a normal acute-phase response or negative rheumatoid factor”.   

Many GPs undertake investigations including RF to distinguish patients with early RA from a larger number of patients 

with non-inflammatory joint pain.  However most studies on the diagnostic utility of RF are based in secondary care 

where the pre-test probability of RA is relatively high. In contrast, few studies have investigated the diagnostic utility of 

RF in primary care where the pre-test probability is low.
3 14

 Furthermore, studies suggest that RF results influence referral 

decisions and that GPs may use a negative RF result to exclude RA, despite the presence of appropriate symptoms.
14

 It is 

unclear whether ACPA instead of RF testing would lead to a higher diagnostic yield in primary care. 

 

Previous Research: 

Accuracy of ACPA testing compared with RF 

Approximately 60-70% patients with RA have a positive RF which is predictive of disease severity, but not so useful for 

diagnosis. 
15

 
16

 A positive test is present in 4% of the normal population and increases with age up to 25% of those over 85 

years. 
17

 
18

 Only 11-20% of people with musculoskeletal symptoms and a positive RF actually have RA.
15 18

  

Anti-citrullinated peptide antibody (ACPA) has similar sensitivity to RF but better specificity in the diagnosis of RA.
1
 A 

meta-analysis of 50 studies of RF and 37 of ACPA from both primary and secondary care populations reported pooled 

sensitivity for RF of 69% and specificity 85%.
19

 Pooled sensitivity of ACPA was estimated to be 67% and specificity 

95%. The positive likelihood ratio was estimated to be 12.5 for ACPA compared to that of 4.9 for RF IgM.  A negative 

likelihood ratio was estimated to be 0.36 compared to 0.38 for RF IgM (Table 1). Studies were based in hospital early 

arthritis clinics and there are no large studies of RF diagnostic utility based in primary care. 

 

Table 1.  

 Rheumatoid factor [95% CI] ACPA [95% CI] 

Sensitivity 69% [65% - 73%] 67% [62% - 72%] 

Specificity 85% [82% - 88%] 95% [94% - 97%] 

Positive likelihood ratio 4.86 [3.95 – 5.97] 12.46 [9.72-15.98] 

Negative likelihood ratio 0.38 [0.33 – 0.44] 0.36 [0.31-0.42] 

 

Impact of testing for ACPA compared with RF 

There is currently no evidence to support the use of RF or ACPA as diagnostic tests for RA in primary care. ACPA and 

RF are not useful in patients with a low pre-test probability of RA (<10%). In patients with a moderate pre-test probability 

(25-75%) the effect of a positive ACPA test is better than a positive RF. In patients with a high pre-test probability of RA, 

either test will perform well. Since both tests have poor sensitivities, negative results should not deter the clinician from a 

diagnosis of RA.
20

  

The outcome of a positive RF or ACPA in disease-free patients was reported by Nielen et al where the antibody status of 

79 RA patients who had previously donated blood prior to disease onset were compared with samples from healthy 

individuals.
21

  Out of the 79 RA patients, 39 (49.4%) had IgM-RF and/or ACPA on at least one occasion a median of 4.5 

years (range 0.1–13.8 years) before symptom onset. They also retrospectively analysed the RF IgM status in sera from a 
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population of patients with known RA. From this they calculated that the positive predictive value (PPV) of developing 

RA, 0-5 years before the onset of symptoms was 88.2%.  In contrast, the PPV was 96.6% for those RA patients with an 

initial positive ACPA result.  In healthy individuals, a positive RF test resulted in a 1.5% risk of developing RA in the 

subsequent 5 years, whereas a positive ACPA test had a 5.3% risk of developing RA.   

Some studies have investigated whether adding ACPA antibody to RF testing improves diagnostic accuracy. In a recent 

meta-analysis three cohort studies were identified where early rheumatoid arthritis patients were tested for both RF and 

ACPA.
22

 This showed that the positive likelihood ratio increased from 22.0 (CI, 9.9 to 49.1) for ACPA alone to 27.1 (CI, 

10.1 to 72.7) when both ACPA and RF results were positive.  However because of these large confidence intervals, the 

authors were unable to conclude if adding ACPA testing to RF would lead to any significant improvement in aiding 

diagnosis. In addition they also showed that there was no significant improvement to both sensitivity and specificity. 

 

Relevant Guidelines 

NICE clinical guidance: Rheumatoid arthritis: The management of rheumatoid arthritis in adults 

http://www.nice.org.uk/nicemedia/pdf/CG79NICEGuideline.pdf 

An American College of Rheumatology/European League Against Rheumatism Collaborative Initiative: 2010 

Rheumatoid Arthritis Classification Criteria 

http://www.rheumatology.org/practice/clinical/classification/ra/2010_revised_criteria_classification_ra.pdf 

 

Cost-effectiveness and economic impact: 

The cost-effectiveness of RF and ACPA should consider the economic impact of false negative and positive results. A 

false negative result may delay diagnosis and treatment resulting in additional subsequent costs to patients and the UK 

National Health Service (NHS). Similarly, unnecessary referrals to secondary care resulting from a false positive result 

incur additional health care costs and also creates needless burden to individuals. Accurate estimates of sensitivity and 

specificity of ACPA and RF in primary care are required to determine the cost-effectiveness of treatment options in RA. 

The literature on cost-effectiveness evidence of treatments for established rheumatoid arthritis (RA) is comprehensive as 

recently reported in a large systematic review.
25

 However, there is little economic evidence about diagnostic procedures 

such as RF and ACPA in primary care. The cost-effectiveness of ACPA when compared to the American College of 

Rheumatology Criteria (ACR) for diagnosis of RA has recently being investigated by Konnopka and colleagues.
26

 The 

authors used a decision analytical model to combine costs and health-related quality of life data associated to each 

alternative. The researchers reported a baseline cost per QALY gained estimate of €930 (£857) (2008 prices) indicating 

that ACPA is cost-effective using current thresholds of willingness to pay 
27

. The robustness of these results was 

evaluated using sensitivity analysis. 

The cost-effectiveness of RF versus ACPA or any other alternative has not been formally evaluated in the literature. 

 

Recommendations 

Despite its widespread use for over sixty years, and established role in early arthritis clinics, the role of RF in diagnosing 

RA in primary care remains unclear. Furthermore, negative RF results may delay referral to secondary care in patients 

with clinical features of RA, and raised levels of RF may be present in healthy individuals. Newer tests, such as ACPA, 

are emerging with higher specificity and positive predictive values to RF, but similar sensitivity.  However the true value 

of these tests is in predicting a poorer prognostic group of patients with arthritis in secondary care.  GPs should base 

diagnostic and referral decisions on clinical features; number and site of involved joints and elevated acute phase 

response, rather than serological tests. A positive RF or ACPA has value in supporting these decisions, but a negative test 

does not rule out inflammatory arthritis. Currently there is no more evidence to support the role of ACPA in primary care 

than there is for RF. Our conclusions support current guidelines on referral of patients with suspected RA on the basis of a 

combination of factors that predominantly include clinical features irrespective of the RF result.
9
  

 

Funding 

KRM is a National Institute for Health Research academic clinical lecturer. All remaining authors are funded by their host 

institution. 

 

Competing interests 

http://www.nice.org.uk/nicemedia/pdf/CG79NICEGuideline.pdf
http://www.rheumatology.org/practice/clinical/classification/ra/2010_revised_criteria_classification_ra.pdf


 
 

The School for Primary Care Research is a partnership between the Universities of Birmingham, 

 Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London, 

and is part of the National Institute for Health Research. 

  

 

 

 

Department of Primary Health 

Diagnostic Horizon Scanning Centre 

The authors have declared no competing interests. 

 

 

References: 

1. Steuer A, Watkins J, Smith F, Day L, Demetriadi F, Chapel H. RF latex and anti-CCP antibodies: a combined strategy 

for diagnosing RA in primary care? Rheumatology (Oxford) 2008;47(3):375-6. 

2. Dorner T, Egerer K, Feist E, Burmester GR. Rheumatoid factor revisited. Curr Opin Rheumatol 2004;16(3):246-53. 

3. Thomas MJ, Adebajo A, Chapel HM, Webley M. The use of rheumatoid factors in clinical practice. Postgrad Med J 

1995;71(841):674-7. 

4. Schellekens GA, de Jong BA, van den Hoogen FH, van de Putte LB, van Venrooij WJ. Citrulline is an essential 

constituent of antigenic determinants recognized by rheumatoid arthritis-specific autoantibodies. J Clin Invest 

1998;101(1):273-81. 

5. Schellekens GA, Visser H, de Jong BA, van den Hoogen FH, Hazes JM, Breedveld FC, et al. The diagnostic properties 

of rheumatoid arthritis antibodies recognizing a cyclic citrullinated peptide. Arthritis Rheum 2000;43(1):155-63. 

6. van Venrooij WJ, van Beers JJ, Pruijn GJ. Anti-CCP Antibody, a Marker for the Early Detection of Rheumatoid 

Arthritis. Ann N Y Acad Sci 2008;1143:268-85. 

7. Symmons D, Turner G, Webb R, Asten P, Barrett E, Lunt M, et al. The prevalence of rheumatoid arthritis in the United 

Kingdom: new estimates for a new century. Rheumatology (Oxford) 2002;41(7):793-800. 

8. Rasker JJ. Rheumatology in general practice. Br J Rheumatol 1995;34(6):494-7. 

9. National Institute for Health and Clinical Excellence. Rheumatoid arthritis: National clinical guideline for management 

and treatment in adults.  . London:: NICE, 2009. 

10. Luqmani R, Hennell S, Estrach C, Birrell F, Bosworth A, Davenport G, et al. British Society for Rheumatology and 

British health professionals in Rheumatology guideline for the management of rheumatoid arthritis (the first two years). 

Rheumatology (Oxford) 2006;45(9):1167-9. 

11. van der Linden MP, le Cessie S, Raza K, van der Woude D, Knevel R, Huizinga TW, van der Helm-van Mil AH. 

Long-term impact of delay in assessment of patients with early arthritis. Arthritis Rheum. 2010 Dec;62(12):3537-46.. 

12. Robinson PC, Taylor WJ. Time to treatment in rheumatoid arthritis: factors associated with time to treatment initiation 

and urgent triage assessment of general practitioner referrals. J Clin Rheumatol 2010;16(6):267-73. 

13. Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham CO 3rd, Birnbaum NS, Burmester GR, 

Bykerk VP, Cohen MD, Combe B, Costenbader KH, Dougados M, Emery P, Ferraccioli G, Hazes JM, Hobbs 

K, Huizinga TW, Kavanaugh A, Kay J, Kvien TK, Laing T, Mease P, Ménard HA, Moreland LW, Naden RL, 

Pincus T, Smolen JS, Stanislawska-Biernat E, Symmons D, Tak PP, Upchurch KS, Vencovský J, Wolfe F, 

Hawker G. . 2010 Rheumatoid arthritis classification criteria: an American College of Rheumatology/European League 

Against Rheumatism collaborative initiative. Arthritis Rheum. 2010 Sep;62(9):2569-81. 
 14. Sinclair D, Hull RG. Why do general practitioners request rheumatoid factor? A study of symptoms, requesting 

patterns and patient outcome. Annals of Clinical Biochemistry 2003;40(Pt 2):131-7. 

15. Jonsson T, Thorsteinsson J, Kolbeinsson A, Jonasdottir E, Sigfusson N, Valdimarsson H. Population study of the 

importance of rheumatoid factor isotypes in adults. Ann Rheum Dis 1992;51(7):863-8. 

16. Sokka T, Pincus T. Erythrocyte sedimentation rate, C-reactive protein, or rheumatoid factor are normal at presentation 

in 35%-45% of patients with rheumatoid arthritis seen between 1980 and 2004: analyses from Finland and the United 

States. J Rheumatol 2009;36(7):1387-90. 

17. van Schaardenburg D, Lagaay AM, Otten HG, Breedveld FC. The relation between class-specific serum rheumatoid 

factors and age in the general population. Br J Rheumatol 1993;32(7):546-9. 

18. Husby G, Gran JT, Johannessen A. Epidemiological and genetic aspects of IgM rheumatoid factors. Scand J 

Rheumatol Suppl 1988;75:213-8. 

19. Nishimura K, Sugiyama D, Kogata Y, Tsuji G, Nakazawa T, Kawano S, et al. Meta-analysis: diagnostic accuracy of 

anti-cyclic citrullinated peptide antibody and rheumatoid factor for rheumatoid arthritis. Annals of Internal Medicine 

2007;146(11):797-808. 

20. Chatfield SM, Wicks IP, Sturgess AD, Roberts LJ. Anti-citrullinated peptide antibody: death of the rheumatoid 

factor? Medical Journal of Australia 2009;190(12):693-5. 

http://www.ncbi.nlm.nih.gov/pubmed/20722031
http://www.ncbi.nlm.nih.gov/pubmed/20872595
http://www.ncbi.nlm.nih.gov/pubmed/20872595


 
 

The School for Primary Care Research is a partnership between the Universities of Birmingham, 

 Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London, 

and is part of the National Institute for Health Research. 

  

 

 

 

Department of Primary Health 

Diagnostic Horizon Scanning Centre 

21. Nielen MM, van Schaardenburg D, Reesink HW, van de Stadt RJ, van der Horst-Bruinsma IE, de Koning MH, et al. 

Specific autoantibodies precede the symptoms of rheumatoid arthritis: a study of serial measurements in blood donors. 

Arthritis Rheum 2004;50(2):380-6. 

22. Whiting PF, Smidt N, Sterne JAC, Harbord R, Burton A, Burke M, et al. Systematic review: accuracy of anti-

citrullinated Peptide antibodies for diagnosing rheumatoid arthritis. Annals of Internal Medicine 2010;152(7):456-64; 

W155-66. 

23. Snijders GF, Broeder AA, Bevers K, Jeurissen ME, van Eerd JE, van den Hoogen FH. Measurement characteristics of 

a new rapid anti-CCP2 test compared to the anti-CCP2 ELISA. Scand J Rheumatol 2008;37(2):151-4. 

24. Egerer K, Feist E, Burmester GR. The serological diagnosis of rheumatoid arthritis: antibodies to citrullinated 

antigens. Dtsch Arztebl Int 2009;106(10):159-63. 

25. Schoels M, Wong J, Scott DL, Zink A, Richards P, Landewe R, et al. Economic aspects of treatment options in 

rheumatoid arthritis: a systematic literature review informing the EULAR recommendations for the management of 

rheumatoid arthritis. Ann Rheum Dis 2010;69(6):995-1003. 

26. Konnopka A, Conrad K, Baerwald C, Konig HH. Cost effectiveness of the determination of autoantibodies against 

cyclic citrullinated peptide in the early diagnosis of rheumatoid arthritis. Ann Rheum Dis 2008;67(10):1399-405. 

27. National Institute for Health Clinical Excellence. Social Value Judgments. Principles for the development of NICE 

guidance. 2nd ed: National Institute for Health and Clinical Excellence, 2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This report was prepared by the Primary Care Diagnostic Horizon Scanning Centre Oxford 

Authors: Dr Kamal R. Mahtani
1
, Dr Anne Miller

2
, Dr Oliver Rivero-Arias

3,4
, Prof Raashid Luqmani

2
, Dr Matthew 

Thompson
1
, Dr. Carl Heneghan

1
, Dr Annette Pluddemann

1
 

 

1 Department of Primary Care Health Sciences, University of Oxford, Oxford, UK 

2 Nuffield Orthopaedic Centre, Oxford University Hospitals NHS Trust, Oxford, UK 

3 Health Economics Research Centre, Department of Public Health, University of Oxford, Oxford, UK 

4 CIBER Epidemiología y Salud Pública (CIBERESP), Spain 

 

Contact details:  Dr. Annette Plüddemann; Email: horizonscanning@phc.ox.ac.uk 


