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Persistence of remission after lengthening 
of golimumab in inflammatory joint diseases 
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Abstract
Objective 

In refractory inflammatory joint diseases (IJDs) biological disease-modifying anti-rheumatic drugs (bDMARDs) 
may achieve remission. EULAR recommends bDMARD tapering when remission persists. However, guidelines on 
tapering modalities and criteria for patient selection are lacking. We aimed to evaluate remission persistency after 

lengthening the time between injections of golimumab in patients affected by IJD and to identify any patient or
 disease characteristics associated to flare after lengthening.

Methods
Patients affected by rheumatoid arthritis (RA), psoriatic arthritis (PsA), ankylosing spondylitis (AS) and juvenile 

idiopathic arthritis (JIA) treated with golimumab were enrolled in a retrospective observational study. Demographic
 data, ESR, cRP, DAS28/ BASDAI, were collected at baseline and during the follow-up (T1- defined as a medical 

check-up after 1 year of treatment or, for patients with longerg exposure, the first medical check-up in 2016, when at 
our unit we began to experience drug tapering- and T2- 12 months after the lengthening was started). In 22/80 

patients in remission at T1, injection time was lengthened. 

Results
Eighty patients were enrolled, 34 AS, 33 PsA, 9RA and 4 JIA. At baseline, all had an active disease. 

At T1, 60/80 patients reached remission and 22/60 patients started tapering. At T2, 20/22 pts (91%) were in 
remission. At T1 BASDAI was higher (2.2, SD 0.28 vs. 0.58, SD 0.47; p<0.001) in patients who lost remission at T2. 

Patients who flared recovered remission once taken back to a 28-day interval. 4/38 patients maintained at the 
standard dose flared up and switched/swapped bDMARD. The difference in retention rate toward patients on 

reduced dose was not significant.

Conclusion
Results show that golimumab lengthening is safe and successfully maintains remission. In patients who experienced 

a flare after lengthening, the standard regimen promptly restored remission. 
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Introduction 
Inflammatory joint diseases (rheuma-
toid arthritis, psoriatic arthritis, anky-
losing spondylitis and juvenile idio-
pathic arthritis) are characterised by 
pain and progressive structural damage 
determining disability and worsening 
of life quality. Advances in the know-
ledge about the pathogenesis of these 
clinical conditions has allowed the 
identification of tumour necrosis factor 
alpha (TNF-α) as one of the leading cy-
tokines, involved in their pathogenetic 
pathway. This led to the development 
of biotechnological drugs, targeting 
TNF-alpha cascade and blocking the 
inflammatory process with important 
therapeutic results. 
Five different TNF-α inhibitors have 
been approved for the treatment of IJD: 
infliximab, etanercept, adalimumab, 
golimumab, and certolizumab-pegol. 
These drugs are able not only to control 
clinical symptoms, but also to reduce 
or even stop the evolution of anatomi-
cal damage derived from inflamma-
tion. They are therefore able to act as 
“disease modifiers” even in patients re-
fractory to conventional synthetic dis-
ease-modifying anti-rheumatic drugs 
(csDMARDs), such as methotrexate, 
hydroxychloroquine, etc. (1, 2). 
Golimumab (SIMPONI®) is a fully 
human IgG1κ monoclonal antibody 
produced by a murine hybridoma cell 
line with recombinant DNA technol-
ogy which, binding the soluble human 
TNF-alpha and the active transmem-
brane TNF-alpha, prevents its link to 
specific receptors. In rheumatology, it 
is approved for the treatment of rheu-
matoid arthritis (RA), psoriatic arthritis 
(PsA), ankylosing spondylitis (AS) and 
juvenile idiopathic arthritis (JIA). 
After a single subcutaneous administra-
tion, golimumab reaches maximum se-
rum concentrations between day 2 to 6. 
Repeated dosing every 4 weeks (every 
28 days) leads to steady state plasma 
levels from week 12. The half-life val-
ue was estimated to be approximately 
12±3 days in healthy subjects (3). 
According to the latest EULAR rec-
ommendations for the management 
of inflammatory joint diseases (4-6), 
when remission persists, tapering of 
biological DMARD (bDMARDs) may 

be considered. However, the notion of 
“persistent remission” is still not clearly 
defined and indications on tapering mo-
dality are still lacking. Moreover, in the 
literature, “tapering” generically refers 
to the reduction of the total amount of 
DMARD given to a patient. It can be 
performed in two distinct ways: length-
ening (spacing) the interval between 
intravenous (iv) or subcutaneous (sc) 
administrations or reducing the drug 
dosage maintaining the same therapeu-
tic interval (13). For practical reasons, 
the lengthening strategy is more com-
mon, particularly with sc bDMARDs, 
while dose reduction is reserved in 
some cases for iv bDMARDs. In fact, 
lengthening also allows the reduction 
of drug burden either in young patients 
without comorbidity or in older patients 
with polypharmacotherapy, thus im-
proving quality of life (14, 15, 16, 19, 
22-27, 29, 30). 
The aim of our study was to evaluate 
the persistency of remission after in-
creasing the interval between injections 
of golimumab in patients affected by 
RA, PsA, AS and JIA and to identify 
any variables associated to disease flare 
after lengthening. 

Patients, material and methods 
From January 2011 to July 2020, 80 pa-
tients affected by RA, AS, PsA and JIA 
treated with Golimumab (monotherapy 
or in combination with csDMARDs) 
and followed up at the Rheumatology of 
the AOU Careggi in Florence, satisfy-
ing the inclusion criteria (age >18 years, 
signature of the informed consent, pred-
nisone or equivalent at the maximum 
dose of 5 mg/die) were enrolled. 
A retrospective observational study was 
performed. Analysed variables were 
demographical data, diagnosis, dis-
ease duration, associated csDMARDs 
(Methotrexate, Hydroxychloroquine, 
Sulfasalazine and Leflunomide), corti-
costeroids or non-steroidal anti-inflam-
matory drugs (NSAIDs), extra- articu-
lar manifestations related to rheuma-
tological disease (IBD, skin psoriasis, 
uveitis), duration of standard dose ther-
apy (50 mg sc every 28 days) and days 
between doses after lengthening. The 
positivity of Rheumatoid Factor, anti-
CCP antibodies and HLA B27 was also 
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assessed. At baseline (T0) inflammation 
(ESR and cRP), clinimetric indices for 
the evaluation of disease activity were 
evaluated. Specifically, DAS28 (Dis-
ease Activity Score 28) was used for 
RA, PsA with peripheral involvement 
and JIA, BASDAI (Bath AS Disease 
Activity Index) for AS and PsA with 
axial involvement. According to EU-
LAR (European League Against Rheu-
matism), a DAS28 value <2.6 defined 
clinical remission, as well as a BAS-
DAI< 4. Same variables were analysed 
at T1, defined as a medical check-up af-
ter 1 years of treatment (or, for patients 
with longer golimumab exposure, the 
first medical check-up in 2016, when at 
our unit we began to experience drug 
tapering). 
In 22/60 patients in clinical remission 
at T1, after a shared decision between 
patient and rheumatologist, the time be-
tween golimumab injections was pro-
longed of 3 days every 3 months. The 
following variables were evaluated 12 
months after the lengthening was start-
ed (T2): ESR, cRP, DAS28, BASDAI, 
time between Golimumab injections 
(measured in days). 
Statistical analysis was performed using 
software R 3.5.2 GUI 1.70 El Capitan 
build (7612). For the descriptive sta-
tistics part, continuous variables, after 
verifying their normality with Kolmog-
orov-Smirnov and Shapiro-Wilk tests, 
were represented by indicating the aver-
age and standard deviation; continuous 
variables not normally distributed were 
expressed by median and interquartile 
ranges; categorical variables were de-
scribed by frequency distribution. A 
multivariate analysis was carried out, 
tested by Fisher’s exact test for dichot-
omous variables and the Chi-squared 
test for categorical variables with more 
than one level. A logistic regression 
analysis was also performed consider-
ing as outcome variable the presence 
of remission at T1 and as predictors the 
variables concerning characteristics of 
patients at T0 as well as inflammation 
and clinimetric indices at T0. Finally, 
a logistic regression analysis was em-
ployed considering as outcome variable 
the persistence of remission at T2 and 
as predictors the variables concerning 
patient characteristics at T0 as well as 

inflammation and clinimetric indices at 
T0, T1, T2. 
The study was approved by the local 
Ethic Committee “Comitato Etico Re-
gionale per la Sperimentazione Clinica 
della Toscana - sezione AREA VASTA 
CENTRO” (approval no.: 18607_oss).
 
Results 
From January 2011 to July 2020, 80 
patients on Golimumab were enrolled 
(32 male and 48 female, mean age 50.6 

years ± 13.91; 34 AS, 33 PsA, 9 RA 
and 4 JIA). The patients’ characteristics 
are summarised in Table I. The aver-
age duration of the disease was 11.45 
years (SD 6.7). The median duration in 
months of standard-dose Golimumab 
therapy between T0 and T1 was 36.50 
months (inter-quartile range 17–57). 
Regarding the duration of the treatment, 
26 patients were on therapy for less 
than 2 years, 25 for less than 4 years, 
23 for less than 6 years and 6 from 6 to 

Table I. Patients’ baseline characteristics.

n		  80

Age (SD)		  50.62 	(13.91)
Sex (%)	 M	 32 	(40.0)
Disease duration, years (SD)		  11.45 	(6.70)
Disease (%)	 RA	 8 	(10.0)
	 AS	 33 	(41.2)
	 PsA	 32 	(40.0)
	 Other	 7 	(8.8)
B27 (%)	 No	 58 	(72.5)
	 Yes	 22 	(27.5)
B35 (%)	 No	 72 	(90.0)
	 Yes	 8 	(10.0)
CCP (%)	 No	 70 	(87.5)
	 Yes	 10 	(12.5)
FR (%)	 No	 65 	(81.2)
	 Yes	 15 	(18.8)
Psoriasis (%)	 No	 58 	(72.5)
	 Yes	 22 	(27.5)
IBD (%)	 No	 69 	(86.2)
	 Yes	 11 	(13.8)
Uveitis (%)	 No	 72 	(90.0)
	 Yes	 8 	(10.0)

Treatment
NSAIDs (%)	 No	 74 	(92.5)
	 Yes	 6 	(7.5)
HCQ (%)	 No	 71 	(88.8)
	 Yes	 9 	(11.2)
Leflunomide (%)	 No	 77 	(96.2)
	 Yes	 3 	(3.8)
MTX (%)	 No	 56 	(70.0)
	 Yes	 24 	(30.0)
Sulfasalazine (%)	 No	 70 	(87.5)
	 Yes	 10 	(12.5)
Steroids (%)	 No	 65 	(81.2)
	 Yes	 15 	(18.8)
high CRP (%)	 No	 34 	(42.5)
	 Yes	 46 	(57.5)
CRP (v.n. <0.5)		  1.07 	(1.23)
high ESR (%)	 No	 44 	(55.0)
	 Yes	 36 (	 45.0)
ESR (v.n. <25)		  21.96 	(15.47)
BASDAI (SD)		  4.68 	(1.80)
DAS28 (SD)		  4.56 	(0.99)
Standard dose duration months (SD)		  37.94 	(22.77)
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8 years. 54% of patients (43/80) were 
at least one csDMARD in combination 
with golimumab without significant 
differences between diseases (p<0.14); 
15 patients were on steroid therapy and 
6 patients on NSAIDs. 37% of patients 
had at least one comorbidity: psoriasis 
(22 pts), chronic inflammatory bowel 
disease (11 pts), and uveitis (8 pts) 
At baseline, the average DAS 28 was 
4.74 (SD 0.85) and the average BAS-
DAI was 5.23 (SD 1.31), showing an 
active disease. At T1, 75% of patients 
(60/80) were in remission, with an av-
erage DAS 28 of 1.84 (SD 0.6) and an 
average BASDAI of 1.32 (SD 0.6); 
85% patients with active disease at T1 
(17/20) were female (p=0.001). 
Steroids were used by 18.8% of total 
population (of whom 98% had RA). 
Steroids use (at a mean dose of 2 mg 
methylprednisolone ± 0.5) was sig-
nificantly less frequent (p<0.009) in 
patients in remission at T1: 40% of pa-
tients with active disease versus 11.7% 
of patients in remission. A longer time 
of standard dose therapy of golimumab 
was observed in patients in remission at 
T1 (p<0.05). 
At T1, patients in remission were pro-
posed to start lengthening the therapy: 
only 37% of patients (22/60) in remis-
sion agreed to extend the interval be-
tween injections (3 days more every 
3 months). Patients who increased 
the intervals at T1 had a longer dura-
tion of standard-dose therapy (p=0.02) 
with 0% of patients (vs. 39.5% of the 
remission group maintaining the full 
dose) in therapy for less than 2 years. 
Tapering was started after a median of 
35.89 months of standard dose therapy. 
In patients who increased the intervals, 
a significantly lower frequency of as-
sociation with methotrexate (42% vs. 
13.6%, p=0.025) was also observed. 
Furthermore, patients in remission who 
prolonged the therapeutic interval had a 
lower average BASDAI at T1 (0.78, SD 
0.71) compared to those who did not ta-
per (1.61, ss 1.11) (p=0.01), (Table II). 
At T2, 91% (20/22) of patients who 
increased the intervals, were still in re-
mission, with an average DAS 28 1.9 
(SD 0.49) and an average BASDAI of 
0.8 (SD 0, 67). The average therapeu-
tic interval for patients who maintained 

remission at T2 after lengthening was 
43 days (ds 3 days). At T1, a signifi-
cantly higher BASDAI, (2.2, SD 0.28 
vs. 0.58, SD 0.47; p<0.001) was ob-
served in patients who, after extending 
the therapeutic interval, were no longer 
in remission at T2 (Table III). During 
the T2 assessment, 3 patients discontin-
ued therapy due to persistence of remis-
sion, while 2 patients with a flare went 
back to the standard interval achieving 
again disease remission. Among 38 pa-
tients who maintained the standard in-
terval of administration, 4 experienced 

a disease flare with a switch or swap to 
bDMARD. In this group the retention 
rate was 90%. The difference of reten-
tion rate between patients on standard 
interval vs those on lengthening was not 
statistically significant. 
Regression analysis revealed male sex 
as a possible positive predictor of re-
mission at T1 (OR 41.1 IC 2.26–748, 
p=0.01), and disease duration expressed 
in years as a negative predictor (OR 
0.763, IC 0.626–0.929, p=0.007). From 
regression analysis. regarding remis-
sion at T2, no predictor resulted signifi-

Table II. Comparison between reducers and non-reducers at T1.
	
	 REDUCTION T1

	 No	 Yes	 p-value
n	 38	 22	

Age (SD)			 
Sex (%)	 M	 19 	(50.0)	 11 	(50.0)	 0.1
Disease duration, years (SD)		  10.87 	(7.69)	 11.09 	(4.99)	 0.9
Disease (%)	 RA	 4 	(10.5)	 2 	(9.1)	 0.4
	 AS	 20 	(52.6)	 7 	(31.8)	
	 PsA	 13 	(34.2)	 12 	(54.5)	
	 Other	 1 	(2.6)	 1 	(4.5)	
B27 (%)	 No	 27 	(71.1)	 15 	(68.2)	 0.1
	 Yes	 11 	(28.9)	 7 	(31.8)	
B35 (%)	 No	 33 	(86.8)	 21 	(95.5)	 0.4
	 Yes	 5 	(13.2)	 1 	(4.5)	
CCP (%)	 No	 33 	(86.8)	 20 	(90.9)	 0.1
	 Yes	 5 	(13.2)	 2 	(9.1)	
FR (%)	 No	 32 	(84.2)	 18 	(81.8)	 0.1
	 Yes	 6 	(15.8)	 4 	(18.2)	
Psoriasis (%)	 No	 25 	(65.8)	 16 	(72.7)	 0.8
	 Yes	 13 	(34.2)	 6 	(27.3)	
IBD (%)	 No	 31 	(81.6)	 21 	(95.5)	 0.3
	 Yes	 7 	(18.4)	 1 	(4.5)	
Uveitis (%)	 No	 35 	(92.1)	 20 	(90.9)	 0.1
	 Yes	 3	 ( 7.9)	 2 	(9.1)	

Treatment
NSAIDs (%)	 No	 35 	(92.1)	 21 	(95.5)	 0.1
	 Yes	 3 	(7.9)	 1 	(4.5)	
HCQ (%)	 No	 36 	(94.7)	 21 	(95.5)	 0.1
	 Yes	 2 	(5.3)	 1 	(4.5)	
Leflunomide (%)	 No	 37 	(97.4)	 20 	(90.9)	 0.4
	 Yes	 1 	(2.6)	 2 	(9.1)	
MTX (%)	 No	 22 	(57.9)	 19 	(86.4)	 0.025
	 Yes	 16 	(42.1)	 3 	(13.6)	
Sulfasalazine (%)	 No	 34 	(89.5)	 20 	(90.9)	 0.1
	 Yes	 4 	(10.5)	 2 	(9.1)	
Steroids (%)	 No	 32 	(84.2)	 21 	(95.5)	 0.2
	 Yes	 6 	(15.8)	 1 	(4.5)	
BASDAI T0		  5.36 	(1.65)	 4.80 	(0.62)	 0.2
BASDAI T1		  1.61 	(1.11)	 0.78 	(0.71)	 0.01
DAS28 T0		  4.72 	(0.97)	 5.03 	(0.47)	 0.3
DAS28 T1		  1.77 	(0.65)	 1.93 	(0.52)	 0.4
Standard dose duration months (SD)	 35.89 	(22.45)	 49.23 	(17.27)	 0.02
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cant. In patients who increased the in-
terval between injections, linear regres-
sion analysis showed a positive correla-
tion between the BASDAI values at T1 
and BASDAI values at T2 (correlation 
coefficient 1.14, p<0.0001). 

Discussion 
Our results confirm the previous lit-
erature showing the efficacy of golim-
umab in patients suffering from inflam-
matory joint diseases (7-10). In fact, in 
75% of enrolled patients disease remis-
sion was observed.
In our study we observed a longer du-
ration of standard-dose therapy in pa-
tients in remission than in those who 
did not reach remission at T1 (p=0.05). 
In agreement with the literature, our re-
gression analysis showed a significant 
higher probability of achieving remis-
sion in patients with a shorter disease 
duration (OR 0.763, CI 0.626–0.929, 
p=0.007) (11, 12).
As low disease activity or remission 
are achieved in patients suffering from 
rheumatic diseases, the possibility to 
taper or withdraw bDMARDs is now 
gaining attention in order to reduce 
drug-related adverse events and to 
contain costs. In several studies and in 
different inflammatory joint disease, ta-
pering of bDMARDs has been assessed 
providing evidence of retained efficacy 
and, in case of flare, a prompt control of 
disease after reintroduction of standard 
dose therapy. Park et al. and Verhoef 
et al. (15, 16) suggested that a gradual 
reduction of anti-TNF alpha has an ef-
ficacy comparable to standard dose 
maintenance in patients suffering from 
AS and RA, respectively, and in remis-
sion. This result has been also observed 
in our patients where 91% of those who 
extended the standard interval remained 
in remission. 
However, still several questions wait 
for an answer. In fact, it is still debated 
what should be the characteristics of 
patients eligible and the modalities for 
starting a drug tapering or lengthening 
process. In the SLR on the efficacy of 
pharmacological treatment in RA (18), 
Kerschbaumer et al. analysed 9 taper-
ing studies. These revealed that dose 
reduction of bDMARDs is feasible, 
and that risk of flare is lower when 

Table III. Comparison between patients with and without sustained remission after taper-
ing.
	
	 REMISSION T2
	
	 No	 Yes	 p-value
n	 2	 20	

Age (SD)		  49.00 	(0.00)	 51.75 	(14.79)	 0.8
Sex (%)	 M	 0 	(0.0)	 11	  ( 55.0)	 0.5
Disease duration, years (SD)		  5.50 	(2.12)	 11.65 	(4.87)	 0.9
Disease (%)	 RA	 0 	(0.0)	 2 	(10.0)	 0.6
	 AS	 0 	(0.0)	 7 	(35.0)	
	 PsA	 2 	(100.0)	 10 	(50.0)	
	 Other	 0 	(0.0)	 1 	(5.0)	
B27 (%)	 No	 1 	(50.0)	 14 	(70.0)	 0.1
	 Yes	 1 	(50.0)	 6 	(30.0)	
B35 (%)	 No	 2 	(100.0)	 19 	(95.0)	 0.1
	 Yes	 0 	(0.0)	 1 	(5.0)	
CCP (%)	 No	 2 	(100.0)	 18 	(90.0)	 0.1
	 Yes	 0 	(0.0)	 2 	(10.0)	
FR (%)	 No	 1 	(50.0)	 17 	(85.0)	 0.3
	 Yes	 1 	(50.0)	 3 	(15.0)	
Psoriasis (%)	 No	 1 	(50.0)	 15 	(75.0)	 0.5
	 Yes	 1 	(50.0)	 5 	(25.0)	
IBD (%)	 No	 2 	(100.0)	 19 	(95.0)	 0.1
	 Yes	 0 	(0.0)	 1 	(5.0)	
Uveitis (%)	 No	 2 	(100.0)	 18 	(90.0)	 0.1
	 Yes	 0 	(0.0)	 2 	(10.0)	

Treatment
NSAIDs (%)	 No	 2 	(100.0)	 19 	(95.0)	 0.1
	 Yes	 0 	(0.0)	 1 	(5.0)	
HCQ (%)	 No	 2 	(100.0)	 19 	(95.0)	 0.1
	 Yes	 0 	(0.0)	 1 	(5.0)	
Leflunomide (%)	 No	 2 	(100.0)	 18 	(90.0)	 0.1
	 Yes	 0 	(0.0)	 2 	(10.0)	
MTX (%)	 No	 2 	(100.0)	 17 	(85.0)	 0.1
	 Yes	 0 	(0.0)	 3 	(15.0)	
Sulfasalazine (%)	 No	 2 	(100.0)	 18 	(90.0)	 0.1
	 Yes	 0 	(0.0)	 2 	(10.0)	
Steroids (%)	 No	 2 	(100.0)	 19 	(95.0)	 0.1
	 Yes	 0 	(0.0)	 1 	(5.0)	
high CRP T0 (%)	 No	 1 	(50.0)	 6 	(30.0)	 0.1
	 Yes	 1 	(50.0)	 14 	(70.0)	
high CRP T1 (%)	 No	 2 	(100.0)	 19 	(100.0)	 NA
	 Yes	 0 	(0.0)	 0 	(0.0)	
high CRP T2 (%)	 No	 2 	(100.0)	 19 	(95.0)	 0.1
	 Yes	 0 	(0.0)	 1 	(5.0)	
high ESR T0 (%)	 No	 0 	(0.0)	 8 	(40.0)	 0.5
	 Yes	 2 	(100.0)	 12 	(60.0)	
high ESR T1 (%)	 No	 2 	(100.0)	 16 	(80.0)	 0.1
	 Yes	 0 	(0.0)	 4 	(20.0)	
high ESR T2 (%)	 No	 1 	(50.0)	 15 	(75.0)	 0.5
	 Yes	 1 	(50.0)	 5 	(25.0)	
BASDAI T0		  5.50 	(0.28)	 4.39 	(1.66)	 0.8
BASDAI T1		  2.20 	(0.28)	 0.66 	(0.63)	 0.03
BASDAI T2		  4.05 	(0.07)	 0.96 	(0.77)	 <0.001
DAS28 T0		  5.45 	(0.49)	 4.80 	(0.71)	 0.2
DAS28 T1		  2.50 	(0.57)	 1.92 	(0.59)	 0.2
DAS28 T2		  3.35 	(0.21)	 2.03 	(0.56)	 0.04
Standard dose duration months (SD)	 47.50 	(24.75)	 49.40 	(17.23)	 886
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dose reduction is started after sustained 
stringent remission instead of tapering 
just in sustained low disease activity. 
So far, EULAR recommendations 4–6 
do not clearly identify how long remis-
sion should last before reducing the bD-
MARD dose, even if six months of per-
sistent remission is indicated as a rea-
sonable time. Moreover, the concept of 
remission itself is not uniquely defined. 
Different remission criteria are use 
through different studies, DAS28-CRP 
being the most employed, along with 
EULAR/ACR remission criteria (17). 
Sometimes tapering is started even in 
patient presenting low disease activity 
(19) although this practice accounts for 
a higher risk of flares. 
For all these reasons, in our study, the 
choice between starting lengthening or 
continuing standard dose treatment was 
made after a shared decision among the 
rheumatologist and patients in remis-
sion according to DAS 28 PCR score 
for patients with peripheral arthritis and 
to BASDAI score in those with pre-
dominance of axial involvement. 
Our data indicate that the duration 
of standard dose therapy in patients 
lengthening the standard interval be-
tween doses, was significantly higher 
(p=0.02) than in patients who kept the 
standard therapeutic range and taper-
ing was not started in patients treated 
at standard dose for less than 2 years. 
Moreover, subjects in remission with 
axial involvement that increased the 
length of administration, had a signifi-
cantly lower BASDAI than those who 
did not lengthen, (average BASDAI 
0.78±0.71 vs. 1.61±1.11, p=0.01). It 
could be hypothesised that a longer 
period of previous treatment and a low 
disease activity may have favoured the 
decision of the patients to share the 
medical choice to start lengthening. In 
patients that increased the treatment in-
terval, a significantly lower frequency 
of association with methotrexate (42% 
vs. 13.6%, p=0.025) was also observed. 
Other studies were performed starting 
tapering after a shared decision be-
tween patients and rheumatologist. In 
the HONOR study (20), 52/75 RA pa-
tient in remission chose to taper adali-
mumab. In line with our findings, they 
had lower dose of concomitant MTX 

when compared to those maintaining 
standard therapy. 
Evidence is scarce in terms of differ-
ences between firstly tapering bD-
MARDs/tsDMARDs or csDMARDs 
(25), so that EULAR recommendations 
invite to choose the first strategy. But it 
is a common experience that patients in 
combination therapy with bDMARDs 
and csDMARDs often become intol-
erant to csMDARDs, leading to their 
withdrawal in patients in remission. 
Fong et al. (22) analysed the outcome 
of tapering in a cohort of 125 AS and 
83 PsA patients treated with anti-TNF 
alpha: 35% of eligible patients agreed 
to reduce anti-TNF alpha dosage. In 
this case, older male AS patients with 
longer disease duration and currently 
on their first biologic were more likely 
to agree to undertake dose reduction of 
anti-TNF alpha therapy. 
To standardise tapering strategy and 
to reduce the risk of flare, it would be 
important to identify what clinical, bio-
logical, and radiological features are 
associated to the lower risk of relapse 
after tapering. 
In our group, we observed a significant-
ly higher BASDAI at T1 (p<0.001), in 
patients who, after lengthening were no 
longer in remission at the last check-up 
(2.2 vs. 0.58). Moreover, linear regres-
sion analysis evidenced a positive cor-
relation, between the BASDAI values 
at T1 and those at T2. This could sug-
gest the utility to identify a cut-off val-
ue of disease activity index within the 
range of inactive disease, below which 
there is a higher probability of remis-
sion persistence. 
In our study, duration of standard dose 
therapy and disease duration did not 
differ significantly between patients 
with persistent remission at T2 and pa-
tients who instead underwent a flare. 
Likewise, the presence of psoriasis, 
uveitis, IBD, the positivity of CCP and 
RF and the B27 status did not modify 
the risk of relapse.
The lack of significant difference in 
terms of presence of extra-articular 
manifestations could be due to the small 
sample number and also to the small 
number (10%) of patients who experi-
enced a disease flare.
In 2016, Schett and colleagues re-

viewed 28 studies evaluating tapering/
withdrawal of different bDMARDs in 
patients affected by RA (19). As risk 
factors for flares, most of the studies 
recognised longer disease duration and 
higher DAS28 at the time of starting 
tapering. Data from Naredo et al. (23), 
Iwamoto et al. (24) and Alivernini et al. 
(25) highlighted the possible role of US 
in predicting flares as they often found 
subclinical synovitis in patients who re-
lapsed after tapering. 
Vittecoq et al. (26) recently analysed 
the factors associated to relapse in a 
cohort of 53 RA patients treated with 
anti-TNF alpha, abatacept or tocilizum-
ab, who tapered and then discontinued 
their bDMARDs. After 18 months of 
follow-up, 12 maintained bDMARD-
free remission, 39 relapsed and 2 
were lost at follow-up. In multivariate 
analysis, baseline factors predictive of 
relapse were longer disease duration, 
no methotrexate intake, corticosteroid 
intake and female gender. They also 
performed a survival analysis, where 
the main risk factor of relapse after dis-
continuation was an increase of SDAI 
>0 during the spacing period (p=0.03). 
In this case, US findings were not able 
to predict flares. 
The PREDICTRA study (27) investi-
gated the association between residual 
baseline disease activity detected by 
MRI and the occurrence of flares in 
patients with RA in persistent long-
standing clinical remission randomised 
to a tapering strategy or adalimumab 
withdrawal. As a result, baseline MRI 
inflammation was not associated with 
flares, neither any patients baseline 
characteristics. 
The literature on anti-TNF alpha taper-
ing was reviewed for AS patients by 
Navarro-Compàn and colleagues (28), 
including 8 studies on dose reduction 
and 5 on discontinuation. The authors 
stated that, overall, published data are 
scarce and the level of evidence of the 
studies is weak. What emerged is that 
tapering is a feasible option for AS pa-
tients with high rate of remission main-
tenance, while complete bDMARD 
withdrawal is often associated with 
disease flares. In this analysis, time 
under remission before tapering anti-
TNF therapy as well as the absence 
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of peripheral and extra-articular mani-
festations are associated with a better 
outcome. 
Fong et al. (21) found that in AS pa-
tients, baseline disease in patients who 
successfully reduced their dose of anti-
TNF alpha did not differ from the one of 
patients with failures of anti-TNF alpha 
dose reduction (mean BASDAI 2.0±1.5 
vs. .2.8±1.2, respectively, p=0.128). Ac-
cording to Carron et al., (29) after the 
withdrawal of golimumab in a cohort 
of patients with peripheral AS, disease 
flares were associated to the presence of 
cutaneous psoriasis and to a polyarticu-
lar disease (SJC ≥5), while the presence 
of B27 seemed to be protective. 
Lorenzin et al. (30) studied for the first 
time the lengthening of the treatment 
with etanercept and adalimumab in 
psoriatic arthritis: the interval between 
injections was extended in 46.1% of 
the patients (35% for adalimumab 58% 
for etanercept) and the patients did not 
experience any disease relapse. Thus, 
the results indicated that the interval 
therapy interval which could be reached 
was 3.12 weeks for adalimumab (with 
respect to 2 weeks) and 2.75 weeks for 
etanercept (with respect to 0.5 weeks). 
This result is in line with our data and 
suggests that lengthening can be safe 
and maintain the remission also in PsA. 
Data on PsA patients from the study by 
Fong et al. (21) showed that remission 
was more likely in those with lower 
disease activity prior to anti-TNF al-
pha dose reduction (mean DAS28-ESR 
1.1±0.5 vs .2.1±0.9, p=0.021), thus con-
firming our findings on the importance 
of starting lengthening only when re-
mission is deep and stable. 
Limitations of this study include the 
small sample number, the non-homoge-
neity of the examined diseases, and the 
observational and retrospective nature. 
Moreover, the absence of guidelines 
on tapering does not allow a consistent 
comparation between works present in 
the literature. 

Conclusions 
Our data confirm the efficacy of Goli-
mumab in controlling inflammatory 
joint disease and in the maintenance 
of remission. Moreover, its efficacy 
is maintained also during lengthening 

with a retention of remission in 91% of 
patients. Drug lengthening reduced the 
risk of side effects and the number of 
visits to the hospital, thus containing 
the costs for the Health system. Start-
ing lengthening once stringent and 
persistent remission is achieved seems 
to reduce the probability of flares. Fur-
ther studies on larger populations are 
needed to identify any other predictors 
associated to a lower risk of disease re-
activation after lengthening.
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