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LETTER

In rheumatoid arthriƟs (RA), it is becoming common to aƩempt to taper or stop 
medicaƟon, aiming for sustained drug-free remission (SDFR). AutoanƟbody seroposiƟvity 
is a poor prognosƟc factor for this treatment goal. However, autoanƟbody levels may 
change and paƟents may become seronegaƟve, someƟmes termed ‘immunological 
remission’(1). Understanding how oŌen this occurs and whether it is favourable 
for achieving SDFR is important to determine whether becoming seronegaƟve is a 
meaningful prognosƟc marker for drug tapering decisions. Furthermore, it will elucidate 
pathways that lead to long-term resoluƟon of the pathophysiology underlying RA.

To that end, we invesƟgated the relaƟonship between seroconversion and SDFR. In 
baseline and 1-year serum of 381 paƟents with seroposiƟve RA, we measured 14 
RA-associated autoanƟbodies by ELISA(2): anƟ-CCP2 IgG, IgM and IgA; rheumatoid 
factor IgM and IgA; anƟ-CarP IgG, IgM and IgA; anƟ-acetylated lysine vimenƟn IgG and 
anƟ-acetylated ornithine vimenƟn IgG (Orgentec DiagnosƟka , Germany); and anƟ-
citrullinated vimenƟn 59–74 IgG, anƟ-citrullinated Įbrinogen β 36–52 and α 27–43 
IgG, anƟ-citrullinated enolase 5–20 IgG. PaƟents originated from the IMPROVED study 
(3), a randomised controlled treat-to-target trial of early (<2 years) untreated RA, 
steered at disease acƟvity score remission (DAS44<1.6) and DFR, with iniƟal treatment 
of methotrexate and high-dose prednisone. We invesƟgated whether becoming 
seronegaƟve over the Įrst year of treatment improves chances of long-term SDFR, 
deĮned as remission lasƟng at least 1 year, starƟng at any Ɵme point and held unƟl the 
last moment of that individual’s follow-up (maximum 5 years).

The prevalence of seroconversion from posiƟve to negaƟve between 0 and 12 months 
varied substanƟally depending on the autoanƟbody from 2% (anƟ-CCP2 IgG) to 66% 
(anƟ-CarP IgA) (Figure 1), occurring mostly in low-posiƟve paƟents (supplementary 
table S1). Demographic and clinical characterisƟcs at baseline and 1 year in 
paƟents with seroconversion versus those without did not show marked diīerences 
(supplementary table S1). Of the 359 paƟents who had outcome data available, 48 
(13.4%) achieved long-term SDFR. Intriguingly, seroconversion from posiƟve to negaƟve 
was not associated with a greater chance of achieving long-term SDFR for any of the 14 
anƟbodies tested (figure 1A). To invesƟgate whether these Įndings were inŇuenced by 
low-posiƟve paƟents whose autoanƟbody levels merely Ňuctuated around the cut-oī, a 
sensiƟvity analysis was conducted including only paƟents whose baseline autoanƟbody 
levels were above the median, with similar results (supplementary figure S1). Of the 
170 seroposiƟve paƟents with complete anƟbody data at 0 and 12 months, only six 
(3.5%) seroconverted to completely seronegaƟve by 12 months; 33% (2/6) of these 
completely seroconverted paƟents achieved long-term SDFR, compared with 11.6% 
(19/164) of paƟents who were posiƟve for at least one anƟbody (p=0.11). PaƟents who 
seroconverted to negaƟve for a larger number of autoanƟbodies did not achieve long-
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term SDFR more oŌen than those who seroconverted for fewer (figure 1B). RelaƟve 
changes in autoanƟbody levels between 0 and 12 months did not diīer between 
paƟents with or without long-term SDFR (data not shown).

The clinical signiĮcance of seroconversion in RA and especially its relaƟonship with 
long-term SDFR, an approximaƟon of disease ‘cure’ of RA, is a topic of major interest F. 
Previous studies found no associaƟon of seroconversion with remission or radiographic 
damage (4, 5). We here invesƟgated the associaƟon between seroconversion and the 
most favourable long-term outcome of RA, SDFR, and found no associaƟon. Thus, it 
appears that seroconversion (as measured by current standards) does not idenƟfy 
a group of paƟents in whom the underlying immunopathology has been favourably 
modulated, that is, paƟents in true immunological remission, and is not superior to 
signals of low inŇammatory load (e.g. by DAS (6)) for predicƟng successful drug tapering. 
Future studies are needed to idenƟfy whether other immunological parameters such 
as the numbers or phenotype of circulaƟng autoreacƟve B or T cells might be a beƩer 
reŇecƟon of disease persistence and markers for immunological remission.

4
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Figure 1: (A) Number and percentage of baseline seroposiƟve paƟents seroconverƟng (‘Pos 
to Neg’) or non-converƟng (‘Stable pos’) between 0 and 12 months are listed on the leŌ, and 
the percentage of each subset subsequently reaching long-term sustained drug-free remission 
(DFR) is graphically depicted on the right. (B) Number and percentage of baseline seroposiƟve 
paƟents reaching long-term sustained DFR, categorised by the amount of anƟbody reacƟviƟes 
that were lost (i.e. composite of posiƟve-to-negaƟve seroconversion) between 0 and 12 months. 
AnƟ-acetyl pept Abs, anƟ-acetylated pepƟde anƟbodies; AnƟ-cit pept Abs, anƟ-citrullinated 
pepƟde anƟbodies; RF, rheumatoid factor
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Seroconversion and drug-free remission
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Seroconversion and drug-free remission

Supplementary Figure S1: SensiƟvity analysis within paƟents with baseline anƟbody levels above 
the median for each anƟbody. Number and percentage of baseline paƟents seroconverƟng 
(“Pos to Neg”) or non-converƟng (“Stable pos”) between 0-12 months are listed on the leŌ, and 
the percentage of each subset subsequently reaching long-term sustained DFR is graphically 
depicted on the right. AnƟ-acetyl. pept. Abs = anƟ-acetylated pepƟde anƟbodies. AnƟ-cit. pept. 
Abs = anƟ-citrullinated pepƟde anƟbodies.
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