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Abstract The aim of the study was to assess the prevalence
of moderate to severe psoriasis (MS-P) in patients with
psoriatic arthritis (PsA) and the relationship between MS-P
and other variables related to arthritis. One hundred sixty-
six consecutive patients with PsA periodically monitored at
a university hospital’s PsA unit in northeastern Spain were
included in the study. Patients with psoriasis were classified
as having MS-P when systemic treatment for skin was
required. Clinical criteria for treatment indication was BSA
>10 and/or PASI >14 and/or psoriasis affecting a very
sensitive area of the body. Demographic and clinical data
related to arthritis were assessed, including PsA pattern, age
of onset of psoriasis and arthritis, disease activity index,
and treatment required over the course of the disease.
Moderate–severe psoriasis were more prevalent in women
(p=0.027). One hundred nine patients (65.7%) had psori-
atic nail disease, and MS-P was more frequent in these
patients (40 (77%) vs. 69 (61%), p=0.028). Patients with
spondyloarthropathy were significantly associated with

MS-P (7 (16%) vs. 3 (3%), p=0.014). No statistical
association was observed between severe psoriasis and the
age of onset of psoriasis or arthritis, involvement of distal
interphalangeal joints, laboratory findings (HLA B27, RF),
functional class, or disease activity indices. We report a
high prevalence of severe psoriasis among patients with
psoriatic arthritis, higher in women and patients with
psoriatic nail disease and axial spondyloarthropathy.

Keywords Arthritis . Prevalence . Psoriatic arthritis . Severe
psoriasis

Introduction

Psoriatic arthritis (PsA) is a chronic, seronegative inflamma-
tory arthritis associated with psoriasis. Clinical manifestations
are diverse and include dactylitis, enthesitis, monoarthritis,
oligoarthritis, symmetric polyarthritis, distal interphalangeal
joint predominant arthritis, sacroiliitis, spondylitis, and arthri-
tis mutilans. In many cases, symptoms present as a combina-
tion of more than one manifestation.

Moreover, no relationship has been established between
psoriasis and arthritis severity in patients with PsA. The
majority of PsA patients manifest psoriasis during the course
of arthritis, but the frequency of PsA among patients with
psoriasis varies between 5% and over 40% [1]. Psoriasis
usually presents before arthritis in patients with PsA, but
arthritis could precede the skin disease, and reports have
been published of patients with features of PsA but not
psoriasis. Psoriasis is suggested to be more severe in patients
with PsA [2, 3], although patients with very mild, often
unrecognized psoriasis sometimes present symptoms of
classical PsA. Unfortunately, with the current knowledge of
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the disease, a parallel or independent course could not be
established for psoriasis and arthritis, this makes it impossi-
ble to describe factors to predict the course of the arthritis
according to severity of psoriasis or to know if some clinical
features of arthritis can predict severity of psoriasis.

The objectives of this study were to assess whether the
clinical features of patients with PsA and psoriasis determine a
relationship with arthritis variables and to study the prevalence
of moderate to severe psoriasis in our cohort.

Patients and methods

Study design

The study was designed as a cross-sectional study of a
cohort. Patients with a confirmed diagnosis of PsA
attending the Department of Rheumatology were referred
to the Psoriatic Arthritis Unit at a university hospital in
northeastern Spain and included in a cohort to be
monitored prospectively by the same rheumatologist
every 3 to 6 months using a standardized protocol.
Patients were under treatment (traditional and/or biolog-
ical) according to rheumatologist and dermatologist
criteria and local guides.

PsA diagnosis was based on CASPAR criteria [4], and
the diagnosis of psoriasis was always subsequently con-
firmed by a dermatologist. Patients with evidence of
another systemic rheumatologic disorder were excluded
from the study.

The degree of activity was assessed in patients with
peripheral arthritis using the Disease Activity Score 28
(DAS 28) [5] which is an index encompassing a 28-joint
count for tenderness and a 28-joint count for swelling, as
well as the erythrocyte sedimentation rate (ESR) and the
patient’s overall assessment of well-being on an analog pain
scale. In patients with axial involvement, activity was
assessed by the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) [6] which is a questionnaire of
six items related to pain and stiffness.

Functional disability was assessed by the modified
Health Assessment Questionnaire (mHAQ) [7] and the
Bath Ankylosing Spondylitis Functional Index (BASFI) [8]
in peripheral and axial patterns, respectively.

In clinical practice, dermatologists usually define
psoriasis severity using either the Psoriasis Area and
Severity Index (PASI) [9] or the percentage of affected
body surface area (BSA). Although these criteria are
essential for the correct assessment of treatment response
in clinical trials, in many cases an objective assessment of
skin involvement alone is inadequate to define disease
severity from the point of view of the patient’s require-
ments. Patients could require systemic treatment even if

the impact were lower than that needed to be considered
significant with those criteria. For example, patients with
less than 10% affected BSA, but with psoriasis in areas
that are difficult to treat topically or associated with high
functional impairment, as in the face, genitalia, hands or
feet, nails, scalp or intertriginous areas; or certain forms of
psoriasis (erythrodermic, pustular, or guttate). In addition,
severity of the cutaneous disease may vary in a short
period of time both spontaneously and due to treatment.
For this reason, assessment of PASI or BSA at a single
moment might not reflect global severity of the psoriasis
in patients.

Therefore, to define moderate–severe psoriasis, we used
the guidelines of the Spanish Psoriasis Group of the Spanish
Academy of Dermatology and Venereology [10]. Consensus
guidelines have reached a more accurate definition of MS-P,
defining moderate to severe psoriasis (MS-P) as being when
systemic treatment with, for example, methotrexate, cyclo-
sporine, retinoids, PUVA (psoralen+UVA treatment), or
biological therapy is required.

On these terms, the clinical criteria established by the
dermatology department to indicate systemic treatment
were a BSA >10% and/or PASI >14 and/or psoriasis
involving a very sensitive area of the body.

Data collected in the protocol include (a) demographic
details (age and sex), (b) date of diagnosis of psoriasis
and arthritis, (c) duration of skin and joint lesions, (d)
clinical pattern of PsA, (e) presence of nail psoriasis at
any time during the disease, (f) skin location of psoriasis
during the disease, (g) dactylitis at any time during the
disease, (h) hospitalization due to psoriasis or arthritis,
(i) previous and current treatments for arthritis and
psoriasis (including topical therapy, phototherapy and
systemic therapy), (j) concomitant diseases, and (k)
activity indices for arthritis.

Statistical analysis

The percentage of moderate–severe psoriasis in the cohort
of patients with PsAwas calculated in order to describe the
prevalence of the syndrome.

Demographic and other characteristics of the study
population were tabulated as means and standard deviations
(SD) when data presented normal distribution and median
and range when D’Agostino’s test for normality suggested
no normal distribution (p<0.05). The chi-square test was
used to compare proportions across groups; analysis of
variance and Wilcoxon test were used to compare the
means and medians of continuous variables across groups
for normal and no normal distributions, respectively.
Correlations between continuous variables were assessed
using the Pearson correlation test. Significance level was
set at 0.05.
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Results

Baseline characteristics

Table 1 shows the demographic and clinical characteristics of
the 166 patients included in the study. The prevalence of
MS-P was 31.3% (52 patients out of 166). The mean age of
the patients included in the study was 56.5 years, and no
differences were found with the MS-P group. Distribution by
sex in patients included in the study was similar for men and
women, 48% and 52%, respectively. However, more women
were classified in MS-P group of patients (63% of women
vs. 37% of men). Differences between MS-P and non-MS-P
in sex distribution were statistically significant (p=0.0278).

When the first diagnosis was evaluated, psoriasis or/and
arthritis, the diagnosis of psoriasis was made more frequently
before the diagnosis of arthritis, 108 (65%) vs. 23 (14%). Mean
age for diagnosis of psoriasis was 33 years old, while diagnosis
of arthritis was made later, at 39.6 years old of mean.
Simultaneous onset of psoriasis and arthritis was diagnosed in
29 patients (18%). No differences were found between MS-P
and non-MS-P groups in terms of the first diagnosis.

Nail psoriasis was diagnosed in 66% of patients and
dactylitis in 19%. No differences were found between MS-

P and non-MS-P in dactylitis, but statistically significant
differences were found in nail psoriasis with higher
percentages found in patients with MS-P (p=0.0391).

No differences were found in human leukocyte antigen
(HLA) B27, number of tender joints (mean 4.56), DAS 28,
HAQ, and DMARD.

Among the patients requiring systemic treatment, 153
required classical DMARD and 38 (22.9%) underwent
biological therapy, 21 (12.6%) of them because of arthritis
activity, 14 (8.4%) for psoriasis activity; 3 (1.8%) patients
underwent biological therapy due to activity in both
psoriasis and arthritis. Biological therapy was more
frequent in MS-P (p=0.0424).

Severe psoriasis did not correlate with the age of onset of
psoriasis, duration of skin lesions, age of onset of arthritis,
duration of arthritis, disease activity indices, or functional
indices.

Distribution of clinical patterns in psoriatic arthritis patients
with and without moderate–severe psoriasis

Table 2 shows clinical pattern distribution. When clinical
pattern was assessed, polyarthritis was seen to be the most
common clinical pattern appearing in 52% of the patients

Table 1 Demographic and clinical characteristics of patients

Parameter Patients with
PsA overall

Patients without
severe psoriasis

Patients with moderate
to severe psoriasis

p value

n (%) 166 (100) 114 (68.7) 52 (31.3)

Age (years), mean ± SD 56.5±13.7 56.8±13.5 55.9±14.5 NS

Gender, n (%)

Male, n (%) 79 (48) 60 (53) 19 (37) 0.0278

Female, n (%) 87 (52) 54 (47) 33 (63)

Age at first diagnosis of psoriasis (years)a, median (range) 33 (2–64) 35 (8–62) 30.5 (2–64) NS

Duration of skin lesions (days), mean ± SD 24.2 ±12.5 23.9±12.7 24.8±12.3 NS

Age at first diagnosis of arthritis (years), mean ± SD 39.6±13.7 39.8±13.8 39.1±13.6 NS

Duration of arthritis (days)a, median (range) 16 (1–51) 15 (4–29) 16 (1–51) NS

Psoriasis onset before arthritis, n (%) 108 (65) 72 (66) 36 (70) NS

Arthritis onset before psoriasis, n (%) 23 (14) 17 (16) 6 (12) NS

Simultaneous onset of psoriasis and arthritis (%) 29 (18) 20 (18) 9 (18) NS

Nail psoriasis, n (%) 109(66) 69 (61) 40 (77) 0.0391

Dactylitis, n (%) 31(19) 24 (21) 7 (14) NS

HLA B27, n (%) 15 (9) 12 (11) 3 (6) NS

Number of tender jointsa, median (range) 2 (0–6) 2 (0–6) 2 (0–6) NS

Number of swollen jointsa, median (range) 0 (0–11) 0 (0–5) 0 (0–4) NS

DAS 28, mean ± SD 3.98±1.37 4.17±1.22 3.92±1.42 NS

HAQa, median (range) 0.63 (0–2.5) 0.88 (0–2.5) 0.63 (0–2.5) NS

Number of DMARDa, median (range) 1 (0–5) 1 (0–4) 1 (0–5) NS

Biological therapy, n (%) 38 (23%) 21(18%) 17 (33%) 0.0424

NS no significance
a Nonnormal distribution
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with PsA, followed by asymmetrical oligoarthritis (41% of
the cases) and DIP joint involvement in 35% of patients. A
few cases of spondyloarthritis (6%) and arthritis mutilans
(6%) were reported.

No differences were found in clinical pattern distribution
between MS-P and non-MS-P, except in spondyloarthritis,
with an increase in the cases of spondyloarthritis in MS-P
(p=0.0065).

The clinical patterns of arthritis overlapped, i.e., patients
were frequently found to have more than one pattern. Also,
there were patients with asymmetrical oligoarthritis at the
beginning of the disease who tended to polyarticular forms
within years of disease.

Discussion

Despite the fact that the connection between psoriasis and
arthritis was proposed a long time ago, the exact relation-
ship between both is not well established, and there is scant
information about the association between psoriasis and
arthritis activities.

A previous study assessing psoriasis activity in patients
with psoriasis and with PsA admitted to hospital obtained a
higher disease activity for psoriasis in patients with PsA [3].
Similarly, a study conducted by Gelfand et al. [11] assessing
the prevalence of PsA in the US population found that the
prevalence of PsA among patients with psoriasis increased
significantly depending on the body surface area involved.
Other studies [12, 13] have also suggested that the
prevalence of PsA increases with the extension of the skin
involved with psoriasis. Moreover, Leczinsky et al. ob-
served a 20% frequency of arthritis among those with
severe psoriasis, in contrast to a 2% frequency among those
with mild skin disease [14]. However, other authors have
shown that most patients with PsA have mild skin disease
and that baseline relationships between both conditions
tend to be weak [15].

In this article, we report the findings obtained in a large
cohort of patients with PsA referred to a university hospital.
As expected, our results showed a high prevalence of MS-P
in patients with psoriatic arthritis. Patients with MS-P were
more frequently female (p=0.0278).

Another finding of our study was that psoriatic nail
disease was more frequently described in patients with
severe psoriasis. Nail disease is known to occur frequently
in patients with PsA [16], and PsA is associated with higher
rates of nail disease than psoriasis alone [12]. Williamson et
al. [17] found severe nail disease associated with severe
skin disease by measuring the severity using specific
activity indices as well as by the number of psoriasis
treatments and hospital admissions for psoriasis. They also
found that patients with DIP joint disease had more severe
nail disease. A relationship has been established between
DIP joint and nail disease [15, 18]. Moreover, recent studies
support the hypothesis of a sequential involvement of the
nail and the distal phalanx first, and subsequently the
adjacent DIP joint, considering the involvement of DIP
joint secondary to that of the distal phalanx [19]. We did not
find an association between severe psoriasis and any
clinical pattern for joints apart from axial involvement. On
this point, Barraclough et al. [20] studied patients with
psoriatic spondyloarthropathy and also found patients with
sacroiliitis tended to have more severe psoriasis. Neverthe-
less, larger studies are required since the number of patients
with axial involvement included in our study was small.

One limitation of our study was that patients were
selected from a hospital population that might differ
from the general population. Reich et al. [3] showed that
there was a high prevalence of undiagnosed cases of active
PsA among the patients with psoriasis they studied.
Therefore, patients monitored at the rheumatology depart-
ment of a university hospital may be a sub-group of
patients with more aggressive forms of arthritis than those
going undiagnosed, as our group has previously reported
[21].

Another limitation of the study was the difficulty to
assess time-dependent events such as an activity index in a
cross-sectional study. Nearly one quarter of our patients
(22.9%) were under biological treatment at the moment of
the study, but only in three of them (1.8%) were the
indication of such therapy due to a high degree of activity
of arthritis and skin disease.

In conclusion, in our study, patients with PsA have a
high prevalence of moderate–severe psoriasis, especially
among women. More nail psoriasis, number of swollen

Manifestation pattern Patients with
PsA overall

Patients without
severe psoriasis

Patients with moderate
to severe psoriasis

p value

Polyarthritis 87 (52) 56 (49) 31 (60) NS

Asymmetric oligoarthritis 68 (41) 51 (48) 17 (35) NS

DIP joint involvement 58 (35) 37 (33) 21 (40) NS

Spondyloarthritis 10 (6) 3 (3) 7 (16) 0.0065

Arthritis mutilans 10 (6) 5 (4) 5 (10) NS

Table 2 Manifestation pattern,
n (%)

NS no significance
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joints, biological therapy, and spondyloarthritis were
found in the MS-P group. Rheumatologists in some
occasions minimize or underestimate severity of cutane-
ous disease, while for patients, it may be attached to a
severe psychological impact. Moreover, not all rheuma-
tologists are used to PASI and BSA tools for cutaneous
disease evaluation, and for this reason, a close cooper-
ation with dermatologist is recommended for a proper
assessment of psoriatic arthritis and significant cutaneous
disease.

Disclosures None
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a b  s t  r a  c  t

Objective:  To  assess the  bone mineral density  (BMD) and  the  frequency  of osteoporosis  and  clinical

fractures  in a  large group of Spanish patients with  psoriatic  arthritis  (PsA).

Patients and methods:  BMD  was determined  by  DXA  in all the  patients who were  willing  to participate

and  had  peripheral  PsA  regularly  evaluated  in a  tertiary university  hospital.  All  patients underwent a

physical examination  and general  laboratory  analysis. We gathered  demographic and  clinical  variables

related  with  BMD  and risk of fractures.  We also  recorded the  history of clinical low  impact fractures.  The

population  of reference  to calculate  T-score  and Z-score  came from  a Spanish  database.

Results:  One hundred and  fifty-five  patients  were  included  (64 postmenopausal  women, 26 pre-

menopausal  women and  65  men).  The clinical forms  of PsA were: 46%  oligoarticular and  54%  polyarticular.

Mean disease  duration  was  13.7  ±  9.4  years  and  mean  ESR  was  21.8  ± 13.9  mm/h;  66%  of  patients had

received  glucocorticoid  treatment.

We  found no differences in BMD  status between the  patients and the  Spanish  general  population, neither

in the  whole series nor in each defined  subgroup. Frequency  of osteoporosis  was 16%;  it was higher in

postmenopausal  women  (28%)  than in men  (9%) or  premenopausal  women  (4%).  Frequency  of clinical

fractures  was 13%;  it  accounted specially  in postmenopausal  women.

Conclusions:  The  magnitude of the  problem of osteoporosis  in  PsA seems  to be  mild.

© 2013  Elsevier  España,  S.L. All  rights  reserved.

Estado  de la densidad  mineral  ósea  y frecuencia  de  osteoporosis  y de fracturas
clínicas  en 155 pacientes  con  artritis  psoriásica  evaluados  en  un  hospital
universitario
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r e  s  u m  e  n

Objetivo: Analizar  el estado  de  la densidad  mineral  ósea (DMO) así como  la frecuencia de  osteoporosis  y

de  fracturas  clínicas  en una  serie  de  pacientes  con artritis  psoriásica  (APs).

Pacientes y Método: Se  determinó  la DMO, mediante  DXA, en  todos  los  pacientes  con APs periférica,

evaluados  de  forma  periódica  en un hospital universitario, que aceptaron participar  en  el  estudio.  Se les

practicó una exploración  física  y  un estudio  analítico  y se recabó información  acerca de  variables  clínicas

relacionadas  con la DMO  y  con el riesgo de  fractura.  Asimismo, se analizó  si existía el  antecedente  de

haber  presentado  una  fractura  de  bajo  impacto.  El cálculo  del  T-score y del  Z-score  se realizó  a partir  de

una base  de  datos de  población  española.

Resultados:  Se  incluyeron  155  pacientes  (64 mujeres  posmenopáusicas,  26 mujeres premenopáusicas y

65 varones).  En  el 46%  de  los  casos  la APS adoptó  un patrón oligoarticular  y  en el  54%  poliarticular. La

duración  media de  la enfermedad fue  13.7  ± 9.4  años,  el valor  medio  de  la VSG fue  de 21.8  ± 13.9  mm/h;

el  66%  de  los pacientes habían recibido  tratamiento  con glucocorticoides.
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No  se observaron  diferencias entre  la DMO de los  pacientes y  la de  la  población  general, ni en  la globalidad

de  la  serie, ni en  ninguno de  los  tres  grupos.  La frecuencia global  de osteoporosis  se situó  en  el  16%;  fue  más

alta  en  las mujeres  posmenopáusicas  (28%) que en los varones  (9%)  y  que  en  las mujeres  premenopáusicas

(4%). La frecuencia de  fracturas  clínicas  fue  del  13%;  acontecieron fundamentalmente  en  las  mujeres

posmenopáusicas.

© 2013  Elsevier  España, S.L. Todos los  derechos  reservados.

Chronic inflammation, including autoimmune disease, is  a

strong trigger for the development of osteoporosis1.

Rheumatoid arthritis (RA) is  the paradigm of chronic inflamma-

tory diseases that are frequently accompanied by bone loss. It  has

been long recognized that osteoporosis is a relevant co-morbid con-

dition in both female2 and male3 patients with RA. Disease activity,

decreased functional capacity, and corticosteroid use have been

identified as the most important causative factors.4

Psoriasis5 and psoriatic arthritis (PsA)6,7 are chronic, immuno-

mediated inflammatory diseases characterized by abnormal

expressions of keratinocytes, as well as proliferation and neovas-

cularization of the synovial.

Although patients with PsA seem to  have local and systemic

osteoporosis,8 little is known concerning the actual degree of bone

loss. Nowadays, certain issues, specially related to the magnitude

of the problem in practice, remain to be clarified.9

We  report a cross-sectional study that used dual X-ray absorp-

tiometry (DXA) to evaluate BMD  at the lumbar spine and the hip and

the frequency of osteoporosis and clinical fractures in  155 Spanish

patients with peripheral PsA.

Patients and methods

Study setting

The study was performed at the Rheumatology Department of

the Hospital Universitari de Bellvitge. Our department has devel-

oped a standardized protocol to collect information on PsA patients.

Collected data include medical history, physical, laboratory and

imaging study findings, and management.

Patients

We considered for the current study all PsA patients who  had

been attended within one-year period (n =  202) in our outpatient

clinics.

We  excluded patients who met  any of the following criteria:

(a) disease duration <  1 year (n  =  12), (b) evidence of ankylosing

spondylitis (psoriatic spondyloarthropathy) (n  =  18) and (c) cur-

rent clinical remission, defined as the absence of articular signs

and symptoms for the last 6 months (n  =  14). Patients with axial

involvement were excluded in order to avoid interferences in BMD

measurement due to  syndesmophytes.

One hundred and fifty-eight patients were invited to partici-

pate in the study; 155 gave their informed consent. All patients

fulfilled the diagnostic criteria for PsA defined by  the Classification

of Psoriatic Arthritis (CASPAR) study.10 None had received hormone

replacement therapy or any drug for osteoporosis treatment other

than calcium or vitamin D.

Outcome measure

A full medical history was obtained and a  complete physical

examination was undergone. The following data were recorded:

(1) gender, (2) menopausal status, (3) age, (4) body mass index

(BMI), (5) duration of PsA, (6) type of PsA: oligoarticular (one to

four swollen joints) or polyarticular (five or more swollen joints),

(7) cutaneous involvement, (8) onychopathy, (9) uveitis, (10) gluco-

corticoid treatment, (11) disease modifying anti-rheumatic drugs

(DMARD) use, (12) biological therapy use, (13) erythrocyte sed-

imentation rate evaluated by the Westergren method (the value

of  the last routine determination was considered), (14) func-

tional status; it was measured by the modified Health Assessment

Questionnaire (mHAQ), and (15) personal history of low impact

fractures. All patients were referred to the Bone Densitometry

Unit of our department. BMD  (g/cm2) was measured at the lum-

bar spine (L2–L4) and the hip by DXA (Hologic QDR 4500, Hologic

Inc., Waltham, MA). The T-score (comparison with normal subjects

of the same sex with peak bone mass) and the Z-score (compari-

son with age and sex matched normal controls) were established

by comparison with data from the study of BMD  at the lumbar

spine and femoral neck in a  Spanish population performed by the

Multicentre Research Project on Osteoporosis (MRPO).11

Osteopenia (T-score between −1.0 and −2.5) and osteoporo-

sis (T-score below −2.5) were defined according to the criteria of

the World Health Organization.12 Additionally, according to the

International Society of Clinical Densitometry,13 in  premenopausal

women and in male younger than 50 years, we calculated the per-

centage of patients that presented a BMD  below the expected range

for age (Z-score of −2  or lower).

In 2 patients with bilateral hip prosthesis, only lumbar BMD

was available. In other 2 patients, lumbar BMD  was not determined

because of the antecedent of instrumented surgery of the spine.

Statistical analysis

The study variables were tabulated as means and standard devi-

ations (SD), or proportions as applicable. Confidence interval (CI)

was used to assess the difference between the mean Z-score at

each site and the general population. Differences between groups of

patients were assessed by ANOVA and chi  squared tests. Statistical

significance was set at p <  0.05.

Results

Table 1 shows the demographic and clinical characteristics of

the patients included in the study.

Table 2 shows the densitometric status of the patients included

in the study.

Table 3 shows the frequency of osteoporosis according to  the

WHO criteria in the whole series and in each defined subgroup.

In premenopausal women, the frequency of patients, that pre-

sented, in at least one of the evaluated sites, a BMD  below the

expected range for age was  15% (4/26); in males younger than 50,

it was 19% (4/21).

Fifty-nine (38%) patients had a normal BMD  (T-score ≥ −1
SD) both in the lumbar spine and hip (femoral neck and total

hip). Patients with a  normal BMD  were younger (52.05 ±  11.92

vs 57.59 ± 14.07 years, p <  0.05), had a shorter duration of PsA

(11.00 ± 7.39 vs 15.33 ± 10.11 years, p  <  0.01), had a  higher BMI

(28.69 ±  5.19 vs 26.28 ± 4.43, p  <  0.01) and presented a  better HAQ

(0.51 ± 0.46 vs 0.78 ± 0.67, p  <  0.01).

No differences were found in BMD  between patients with

oligoarticular and polyarticular involvement.
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Table  1
Demographic and clinical characteristics of patients.

Overall series (n  = 155) Premenopausal women  (n =  26) Postmenopausal women (n =  64) Male (n = 65)

Age, years 55.51 ±  13.53 39.35 ± 6.74 62.63 ± 8.03 55.06 ± 14.18

Body  mass index, kg/m2 27.20 ± 4.86 25.67 ± 6.12 28.25 ± 5.02 26.88 ± 3.92

PsA  duration, years 13.65 ±  9.37 9.12 ± 6.95 15.60 ± 8.57 13.57 ± 10.41

Type  of PsA

• Oligoarticular 71  (46%) 15 (58%) 32  (50%) 24  (37%)

•  Polyarticular 84  (54%) 11 (42%) 32  (50%) 41  (63%)

Cutaneous involvement 148 (96%) 25 (96%) 62  (97%) 61  (94%)

Onychophathy 91  (59%) 13 (50%) 35 (55%) 43  (66%)

Uveitis  3 (2%) – 2  (3%) 1  (2%)

Glucocorticoids

•  Ever users 102 (66%) 13 (50%) 45  (70%) 44  (68%)

•  Cumulative dose, g 3.21 ± 5.89 1.31 ± 3.50 3.56 ± 6.03 3.64 ± 6.45

DMARD

Ever  users 131 (85%) 21 (81%) 63  (83%) 57  (88%)

Biological therapy

Ever users 23  (15%) 6 (23%) 9  (14%) 8  (12%)

ESR,  mm/h  21.84 ±  13.85 21.40 ± 12.72 25.37 ± 15.04 18.31 ± 12.26

HAQ  0.68 ±  0.61 0.50 ± 0.46 0.99 ± 0.68 0.44 ±  0.44

PsA: psoriatic arthritis; DMARD: disease modifying anti-rheumatic drugs; ESR: erythrocyte sedimentation rate; HAQ: Health Assessment Questionnaire.

Table 2
Densitometric status of the patients.

Lumbar spine Femoral neck Total hip

Overall series (n = 155)

BMD, g/cm2 0.964 ± 0.135 0.766 ±  0.128 0.901 ± 0.151

T-score  (95% CI) −0.63 ± 1.24

(−3.6 to  2.8)

−0.80 ± 1.13

(−3.5 to 3.1)

−0.92 ± 1.16

(−3.2 to  2.9)

Z-score (95% CI) 0.1  ± 0.97

(−2.1 to  3.0)

−0.01 ± 1.11

(−2.2 to 3.9)

−0.07 ± 1.17

(−2.7 to  3.6)

Female (n = 90)

BMD, g/cm2 0.945 ± 0.141 0.743 ±  0.128 0.860 ± 0.147

T-score  (95% CI) −0.87 ± 1.36

(−1.2 to  −0.6)
−0.79 ±  1.25

(−1.1 to −0.5)
−0.97 ± 1.24

(−1.2 to  −0.7)
Z-score  (95% CI) 0.20 ± 1.04

(−0.1  to 0.4)

−0.10 ± 1.15

(−0.2 to  0.3)

−0.56 ± 1.20

(−0.3 to 0.2)

Premenopausal women (n  =  26)

BMD, g/cm2 1.033 ± 0.108 0.807 ± 0.103 0.906 ± 0.134

T-score  (95% CI) −0.02 ± 1.03

(−0.44 to 0.40)

−0.17 ±  1.03

(−0.5 to  0.24)

−0.60 ± 1.15

(−1.06 to −0.13)
Z-score (95% CI) 0.07 ± 1.01

(−0.33  to 0.48)

−0.10 ± 1.01

(−0.51 to  0.31)

−0.40  ± 1.19

(−0.88 to 0.08)

Postmenopausal women (n  =  64)

BMD, g/cm2 0.909 ± 0.138 0.717 ±  0.128 0.840 ± 0.149

T-score  (95% CI) −1.22 ± 1.33

(−1.56  to–0.89)

−1.04 ±  1.24

(−1.36 to 0.73)

−1.12 ± 1.25

(−1.44 to  −0.81)
Z-score  (95% CI) 0.26 ± 1.06

(−0.01  to 0.53)

0.18 ± 1.20

(−0.13 to  0.48)

0.08 ± 1.19

(−0.22 to 0.38)

Male  (n = 65)

BMD, g/cm2 0.991 ± 0.121 0.797 ±  0.122 0.957 ± 0.138

T-score (95% CI) −0.31 ± 0.96

(−0.6  to −0.1)
−0.83 ±  0.96

(−1.1 to −0.6)
−0.86 ± 1.06

(−1.1 to  −0.6)
Z-score  (95% CI) −0.03 ± 0.86

(−0.2  to 0.2)

−0.17 ±  1.05

(−0.4 to  0.1)

−0.09 ± 1.12

(−0.4 to 0.2)

BMD: bone mineral density.

Table 3
Frequency of osteoporosis in the overall series and in each defined subgroup.

Lumbar spine Femoral neck Total hip Any site

Overall series

(n = 155) (95%CI)

7%

(4%–12%)

6%

(3%–11%)

11%

(7%–17%)

16%

(11%–23%)

Premenopausal women

(n = 26) (95%CI)

– – 4%

(1%–19%)

4%

(1%–19%)

Postmenopausal women  (n  = 64)

(95%CI)

17%

(10%–28%)

13%

(7%–23%)

16%

(9%–26%)

28%

(19%–40%)

Men

(n = 65) (95%CI)

– 1%

(0%–8%)

9%

(4%–19%)

9%

(4%–19%)
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Table 4
Comparison between the reported data of Frediani et  al. (17),  Hofbauer et al. (18) and the present study.

Frediani et al. (17) Hofbauer et  al. (18) Present study

Number 186 116 155

Age, years 63 ± 6  52  ± 13 56 ± 14

Female/male 125/61 57/59 90/65

Postmenopausal women  65 (35%) 35  (61%) 64 (41%)

Body  mass index, kg/m2 22.3 ± 2.8 – 27.20 ± 4.86

ESR,  mm/h 21 ± 7  16  ± 11 21.8 ± 13.9

HAQ  0.6 ± 0.1  0.78 ±  1.08 0.68 ± 0.61

Lumbar T-score – −0.02 ± 1.50 −0.63 ± 1.24

Lumbar  Z-score – 0.18 ±  1.52 0.1 ± 0.97

Femoral  T-score – −0.39 ± 1.17 −0.80 ± 1.13

Femoral Z-score – 0.08 ± 1.07 −0.01 ± 1.11

Osteopenia

•  Premenopausal women  56%
35%

35%

• Postmenopausal women 53% 61%

•  Men  51% 31% 51%

Osteoporosis

•  Premenopausal women  11%
2%

4%

• Postmenopausal women 47% 28%

•  Men  29% 10% 9%

ESR: erythrocyte sedimentation rate. HAQ: Health Assessment Questionnaire.

Thirteen percent of the patients (19/155) had had a clini-

cal low-trauma fracture. This complication accounted specially in

postmenopausal women (16 cases, 84%). The most frequent local-

ization was the forearm (10 cases); one case of vertebral fracture

and another of hip fracture were found. Clinical and demographic

data were similar in  patients with and without fracture.

Discussion

We  have analyzed the BMD  status, the frequency of osteoporo-

sis and the clinical fractures in  a  large group of Spanish patients

with PsA. We  found no differences in BMD status between the

patients and the Spanish general population. In the overall series,

frequency of osteoporosis was 16% and frequency of clinical frac-

tures, 13%. As expected, frequency of osteoporosis was clearly

higher in postmenopausal women (28%) than in  men  (9%) or pre-

menopausal women (4%); in  this way, the majority of clinical

fractures accounted in postmenopausal women.

To date, few studies are  available in which BMD  has been evalu-

ated, using DXA, in patients with psoriasis and, more surprisingly,

in patients with PsA.

In a recent study, Dreiher et al.14 analyzed the prevalence of

osteoporosis in a large database of patients with psoriasis (7936

subjects). No difference was found among women, while among

men, patients with psoriasis showed a higher prevalence than con-

trols (14.835 subjects).

Unfortunately, the studies that identify patients with arthritis

deal with smaller sample sizes. In the 1990s, our group15 mea-

sured BMD  in 52 patients with PsA (14 premenopausal women,

19 postmenopausal women and 19 men); the only difference in

densitometric data was at the femoral neck in  the postmenopausal

subgroup, with a BMD  significantly lower than in controls. More

recently, Borman et al.16 evaluated, by  DXA, BMD at lumbar spine

and total hip in a series of 47 patients (24 premenopausal women,

23 men) with psoriasis (18 with PsA). There was no significant

difference between the BMD  levels of psoriatic patients with and

without arthropathy.

Only two studies17,18 on the prevalence of osteoporosis in

patients with PsA include a  substantial number of subjects.

Frediani et al.17 studied 186 patients with peripheral PsA and

100 healthy subjects, equally distributed in 3 groups: women  of

child-bearing age, women in menopause and men. No patient

had received previously steroid treatment. BMD  was  significantly

lower in the arthritic than in the healthy subjects regardless

of gender, menopausal status, or age, as expressed in  g/cm2

or  by T  and Z scores. Among PsA patients, osteoporosis in at

least one skeletal region was observed in  11% of premenopausal

women, 47% of postmenopausal women and 29% of men. In the

whole series, age, BMI and HAQ were significant predictors of

bone mass.

Hofbauer et al.18 studied 116 patients with peripheral PsA, 57

women (mean age 56 ±  11 yrs, 61% postmenopausal) and 59  men

(mean age 49 ± 13 yrs). None of the patients had received gluco-

corticoids or DMARDs for the last 12 months and no patient had

a history of long-term (>6 months) glucocorticoid therapy. Osteo-

porosis was  detected in only one woman  (1.75%), but in  six men

(10.2%).

As Table 4 shows, the frequency of osteoporosis found in the

present study is situated in  an intermediate position with respect

to the obtained by Frediani et al.17 and Hofbauer et al.18. The dis-

crepancies between the results of these three studies probably may

be ascribable to differences in the demographical, clinical and the-

rapeutical variables with capacity to  influence over bone mass.

In any case, it seems that it is possible to support that the inten-

sity of bone loss in PsA is  lower than the observed in  RA, the

major inflammatory arthropathy. PsA differs from RA in  several

ways, including more intermittent disease activity, milder inflam-

mation, milder functional impairment, and less frequent use of

glucocorticoids; these differences may  result in a  better bone mass

preservation in PsA as compared to RA. Additionally, the difference

in bone involvement between the two  diseases could be largely

determined by a  different balance and expression of the factors

controlling the coupling cycle of bone remodelling8.

There is  a  relevant absence of data on fracture in  patients with

PsA.  Information is  available only in  one recent study, published

by Pedreira et al.19 Data refer to a sample of 45 postmenopausal

women with PsA (mean age: 60.5 ±  8.7 yrs), 52 patients with

psoriasis (mean age: 61.4 ± 9.1 yrs) and 98 healthy controls. The

prevalence of fragility fractures among patients with PsA (33%) was

significantly greater than that observed in  patients with psoriasis

(28.8%). Both prevalence rates are reported as significantly greater

compared to  controls, but  prevalence of fractures in controls is not

provided. Interestingly, BMD  data of lumbar spine and proximal

femur are not significantly different in the 3 groups.
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The frequency of fractures observed in the present study (13%)

was clearly minor. Probably, this fact is consequence that, unlike

Pedreira et al., we have not performed a thoracic and lumbar

spine-X-ray analysis, in search of radiological vertebral fractures,

a circumstance that constitutes a  clear limitation of our study.

However, every day clinical practice seems to  suggest that osteo-

porotic fracture is not  a prominent feature of the course PsA and

the obtained data support this assumption. In fact, when we  pre-

viously analyzed 669 patients with osteoporotic vertebral fracture

diagnosed in our department over a  10-year period, only one case

of PsA was observed.20

Our data, and the literature review, suggest that the magnitude

of the problem of osteoporosis in  PsA is  mild. Nevertheless, it seems

necessary to design large longitudinal prospective studies in order

to characterize definitively the bone loss accounting in  PsA patients.

In addition, we need fracture studies than can define the risk of such

an important complication, which may  depend largely on factors

other than BMD  alone.

Opinion

Osteoporosis does not appear to be a  significant problem in

patients with psoriatic arthritis.
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Concise report

Age at treatment predicts reason for discontinuation
of TNF antagonists: data from the BIOBADASER
2.0 registry

Noemı́ Busquets1, Eva Tomero2, Miguel Ángel Descalzo3, Andrés Ponce1,
Vera Ortiz-Santamarı́a1, Xavier Surı́s1, Loreto Carmona4,5 and
Juan J. Gómez-Reino4,6 on behalf of the BIOBADASER 2.0 Study Group*

Abstract

Objectives. To assess the retention rate of TNF antagonists in elderly patients suffering from chronic arthro-

pathies and to identify predictive variables of discontinuation by inefficacy or by adverse events (AEs).

Methods. All patients treated with TNF antagonists in BIOBADASER 2.0, with a diagnosis of either RA or

spondyloarthritis (SpA: AS and PsA) were included and classified as <65 (younger) or 565 years of age

(older) at start of the treatment. Cumulative incidence function for discontinuation (inefficacy or AE) was

estimated as being the alternative reason for a competing risk. Competing-risks regression models were

used to measure the association between study groups, covariates and reason for discontinuation.

Results. A total of 4851 patients were studied; 2957 RA (2291 in the younger group and 666 in the older

group) and 1894 SpA (1795 in the younger group and 99 in the older group). Retention curves were

statistically differently stratified by age groups, with the SpA younger group having the largest retention

rate. Competing-risks regression models showed that in the older group, AEs were the most common

reason for discontinuation regardless of the diagnosis of the patient and TNF antagonist molecule,

whereas in the younger group, the most common cause of discontinuation was inefficacy.

Conclusion. In conclusion, factors predicting discontinuation of TNF antagonists due to AEs are older age

and diagnosis of RA. On the other hand, younger age predicts discontinuation due to lack of efficacy.

Key words: Safety, Effectiveness, Registry, Rheumatoid arthritis, Spondyloarthritis, Elderly, Competing risks.

Introduction

Although the peak of RA incidence occurs between the

ages of 30 and 50 years, in around 20�30% of patients the

disease begins after the age of 60 years. Spondyloarthritis

(SpA) usually starts before the age of 40 years, but the

incidence is unremitting throughout the entire lifetime.

Elderly patients are thus an important group of patients

with arthritis attending rheumatology clinics [1, 2], and

many are offered biologic therapies. However, patients

>65 years are often not included in clinical trials with

biologics, and accordingly the average age in these

trials ranges between 50 and 55 years. This leads to sub-

stantial lack of controlled information in this age group,

and available data from observational studies are

inconsistent.

In subset analysis in randomized clinical trials, no sig-

nificant differences in adverse events (AEs) have been re-

ported in patients 565 years compared with younger

patients (<65 years) treated with etanercept [3�5]. In an

observational study on RA, the number of AEs was sig-

nificantly higher in patients 565 years compared with

1Rheumatology Department, Hospital de Granollers, Granolllers,
Barcelona, 2Rheumatology Department, Hospital Universitario de la
Princesa, Madrid, 3Research Unit, Sociedad Española de
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younger patients (between 18 and 65 years) [6]. Similarly,

in an observational study on AS/RA, the safety profile of

TNF antagonists in elderly patients was considered

unfavourable compared with younger patients for severe

infections [7]. On the contrary, in two studies on RA

and SpA, the safety profile of TNF antagonists in patients

565 years and younger patients was comparable [8, 9].

In addition, the level of efficacy of TNF antagonists in

the elderly is disputed. In a subset analysis of RA in

a randomized controlled trial of patients treated with

etanercept, efficacy in elderly patients 565 years did

not differ from younger patients [10]. However, in an

observational study of RA patients, TNF antagonists

appear less effective in elderly compared with younger

RA patients [11].

Therefore, the aim of this study was to investigate

whether being older than 65 years predicts drug discon-

tinuation and its cause in a cohort of patients treated

with TNF antagonists.

Methods

BIOBADASER is a national drug registry of patients with

rheumatic diseases starting treatment with any biologic

and followed thereafter. It was established in February

2000. A sample from BIOBADASER 2.0 was studied

(see Study groups and definitions). Patients entering the

registry are followed prospectively and evaluated at the

time an AE or a change in the biologic therapy occurs,

thus providing specific cohorts for specific analyses. The

following data are collected online and systematically by

participating physicians: (i) patient data, including gender,

date of birth, diagnosis and date of diagnosis, comorbid-

ities and risk factors; (ii) treatment data, including types of

biologics and dates of initiation and of discontinuation and

concomitant treatment; and (iii) AE data, including date of

occurrence, type and classification of AE according to the

Medical Dictionary for Regulatory Activities (MedDRA),

severity and outcome. Ethical approval for this study

was obtained in 2006 from the Hospital Ramón y Cajal,

Madrid, Spain.

For assessment of the consistency and quality, the

database is constantly monitored online, and once a

year participating units are advised to check the informa-

tion on all patients and update it accordingly. Additionally,

a random sample of patients is selected and audited

in situ in all 14 centres annually. In 2008 and 2009, add-

itional validation of data was also assured by direct

contact with patients by the project managers to confirm

whether patients were alive or had been admitted to a

hospital for any reason in the preceding year.

The registry protocol and materials of BIOBADASER 2.0

are available at http://biobadaser.ser.es/biobadaser/eng/

index.html and were approved by the Ethics Review

Committee of the Hospital Ramón y Cajal (Madrid) acting

as reference committee. Starting in January 2008, all pa-

tients sign an informed consent that includes an agree-

ment to be contacted by a member of the registry team

to gather medical information, performed according to the

principles of the latest Helsinki recommendations and

complying with Spanish regulations for data protection

and research.

Study groups and definitions

Although the registry contains information on all the

rheumatic diseases for which the European Medicines

Agency approves biological therapies, for the purpose of

our study only patients receiving TNF antagonists for

RA and SpA (AS and PsA) were analysed. For the

analysis, patients were classified according to the age at

treatment with the first TNF antagonists in two groups:

565 years of age (older group) and <65 years (younger

group).

Exposure

Time of exposure is from the beginning of therapy with

a TNF antagonist to the date of the last administration

plus twice the half life of the TNF antagonist (3 days

for etanercept, 20 days for infliximab and 14 days for

adalimumab). Observation spans from entry into the

cohort (beginning date of TNF antagonist) to censor date

(last visit in a lost-to-follow-up patient or treatment

discontinuation date), death or 29 October 2010,

whichever occurred first. Only the first treatment with

TNF antagonists was considered in the analysis.

Statistical analyses

Continuous variables are expressed as means with S.D.s,

and categorical variables as total with percentages. The

population is described using descriptive statistics indi-

cated by the distribution of variables. Baseline character-

istics in groups were compared using chi-square test or

Student’s two-tailed t-test.

Drug survival is described as the probability of discon-

tinuation from any cause using Kaplan�Meier survival

curves, and a log-rank test was done stratifying patients

by study group for comparison. A cumulative incidence

function of cause k of discontinuation (inefficacy or AE)

defined by the probability, Prob (T= t, F= k), of failing

from cause k before time t was also estimated as being

the alternative reason for a competing risk.

Competing-risks regression models according to the

method of Fine and Gray [12] were used to measure the

association between study groups, covariates and reason

for discontinuation. Association is expressed as sub-hazard

ratios (SHRs), where the term sub-hazard has the same

interpretation as the hazard in the non-competing risks

setting, the instantaneous event rate.

Multivariate analyses were performed by backward

stepwise selection of all variables with P< 0.2 in the

bivariate analysis. The following variables were included

in the models: gender, age, disease duration, diagnosis,

baseline concomitant treatment, baseline comorbidity and

TNF antagonists. All analyses were performed with Stata

11.1 (StataCorp LP, College Station, TX, USA).
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Results

A total of 4851 patients were included in the study:

2957 RA (2291 in the younger group and 666 in the

older group) and 1894 SpA (1795 in the younger group

and 99 in the older group). Baseline characteristics of

patients by group are given in the supplementary table,

available as supplementary data at Rheumatology Online.

Gender distribution was uneven, with more women in the

RA groups. Mean follow-up time was similar in the same

age groups. Comorbidity and concomitant treatment were

more common in the RA than in the SpA groups.

Infliximab was the leading TNF antagonist used in all

groups.

Retention curves (Fig. 1a) were statistically different

(P< 0.0001, log-rank test) and show that 50% of patients

are off therapy by 4 years, except young SpA patients who

stay on therapy longer. Cumulative incidence curves

(Fig. 1b and c) show that the younger groups were more

likely to discontinue the TNF antagonists due to inefficacy,

independently of diagnosis, whereas the older groups

were more likely to discontinue treatment due to an AE,

especially those with RA.

Competing-risks regression for inefficacy (Table 1)

showed a larger SHR for the younger group compared

with the older group. Also, females treated with glucocor-

ticoids and infliximab have a significant SHR for inefficacy.

Disease duration was inversely associated with inefficacy.

Competing-risks regression for AEs (Table 1) showed a

larger SHR for the older groups. Comorbidity such as

hypertension, infliximab treatment and treatment with

glucocorticoids were all variables associated with discon-

tinuation for AE. MTX and adalimumab use seem to be

a protective factor.

Discussion

In the present work we investigated the influence of age

on drug retention and on the causes of discontinuation in

patients treated with TNF antagonists. Our results show

that age, along with the diagnosis of the patient, predicts

the reason for discontinuation of TNF antagonists in

patients suffering from RA and SpA.

Comparing older and younger patients, older patients

have slightly, though significantly, lower drug retention,

although the main reason for discontinuation is different.

Older patients discontinue treatment more frequently as a

result of an AE, and younger patients due to inefficacy.

However, not only age but the patient’s diagnosis predicts

drug retention. Patients with RA discontinue biologic

treatment for both inefficacy and AEs more frequently

than patients with SpA. This is probably due to the fea-

tures of the disease, influence of TNF on the physiopathol-

ogy of the disease, fewer therapeutic alternatives in SpA

and different population characteristics.

The majority of the published studies include patients

undergoing treatment with etanercept, and a few with

infliximab or adalimumab [4, 5, 10, 13]. In our study with

three TNF antagonists, we found that the pattern of effi-

cacy or toxicity of the TNF antagonists differ between age

FIG. 1 Retention rate and discontinuation rate curves

(inefficacy or AE). (a) Retention rate by age and

diagnosis represented by means of a Kaplan�Meier curve;

(b) discontinuation rate of inefficacy represented by

means of cumulative incidence curves in age and

diagnosis. Curves represent the probabilities of

occurrence of inefficacy in each group. (c) Discontinuation

rate of AE represented by means of cumulative

incidence curves. Curves represent the probabilities

of occurrence of AE. SpA: AS and PsA.

www.rheumatology.oxfordjournals.org 2001
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and diagnosis groups. Previous studies on the efficacy of

TNF antagonists in randomised controlled trials by age did

not show a difference in elderly patients compared with

younger patients [5, 7, 8, 10, 14]; however, in agreement

with a previous observational study, comparison of the

efficacy in our study demonstrated that discontinuation

for lack of efficacy in elderly RA patients is lower than in

the younger group, probably as a reflection of better effi-

cacy, although other explanations, such as greater reluc-

tance to switch in older patients or greater acceptance of

a lesser response in the elderly, may also be possible.

This is different from what happens in SpA.

Our data were gathered from a national registry of bio-

logics. Measuring the survival of drugs in registries such

as BIOBADASER has limitations. The quality of our data-

base was ensured by repeated external audits of centres.

In addition, the quality and consistency of data were

ensured by a clear definition of its aim, an optimized

number of variables and an easy method of data collec-

tion that allowed for consistency checks. Furthermore,

BIOBADASER 2.0 data were validated by calling and

checking with the patients and in situ audits. Information

was found to be accurate in 92.6% of the cases, and all

inconsistencies and missing data were amended. This

consistency, valuable for data interpretation, strengthens

the relevance of the present work.

Retention of a drug can be taken as an indicator of

drug effectiveness in the clinical setting. However,

these studies face limitations such as confounding by in-

dication, patient selection and the absence of a washout

period [15]. The decision to start or to stop treatment,

although guided by recommendations, was based finally

on the physician’s clinical opinion, and thus a possible

influence of the physician on the results cannot be

excluded; other aspects characteristic of retrospective

study designs may also have limited the ability of the

study. Criteria for the assignment of cause for drug dis-

continuation vary, and are clearly different in clinical trials

than in observational studies. It is conceivable that on

some occasions the drug was stopped in patients who

presented both mild associated toxicity and a lesser

measurable therapeutic effect. In our study, designation

of the reason for drug discontinuation may have been

arbitrary and different from rheumatologist to rheumatolo-

gist. This should be borne in mind when the results

are compared with previous reports. Nevertheless,

our findings may provide useful information because of

the long-term follow-up, the large number of patients

involved, the consistency of data and the clinical practice

setting.

The treatment of elderly patients with TNF antagonists

poses a challenge to the prescribing physician, as AEs are

more common in this age group [16]. Infections are a

major issue. In the elderly, infections are more difficult to

prevent than in young people, as vaccination is less

effective, and infections are the most frequent AE in

patients treated with TNF antagonists [17]. However,

other AEs have to do with comorbidities, drug interactions

and dose adjustments [18, 19]. In our study, hypertension

and treatment with glucocorticoids were associated with

TABLE 1 Competing-risks regression models for reason of discontinuation (inefficacy or AE)

Demographic and clinical
characteristics

Inefficacy AEs

Bivariate SHR
(95% CI)

Multivariate
SHR (95% CI)

Bivariate
SHR (95% CI)

Multivariate
SHR (95% CI)

Gender: women 1.51 (1.31, 1.74)*** 1.29 (1.09, 1.53)** 1.23 (1.07, 1.4)** �
Age group, years

<65 Ref. Ref. Ref. Ref.
565 0.89 (0.74, 1.07) 0.76 (0.63, 0.93)** 1.9 (1.63, 2.2)*** 1.51 (1.28, 1.77)***

Diagnosis

SpA Ref. Ref. Ref. Ref.
RA 1.66 (1.44, 1.92)*** 1.45 (1.21, 1.74)*** 1.83 (1.58, 2.12)*** 1.66 (1.41, 1.94)***

Disease duration (5-year periods) 0.94 (0.9, 0.98)** 0.95 (0.91, 0.99)* 1.05 (1.02, 1.09)** �
Comorbidity (baseline)

Diabetes 0.88 (0.66, 1.19) � 1.5 (1.18, 1.91)*** �
Hypercholesterolaemia 1.08 (0.88, 1.31) � 1.07 (0.88, 1.3) �
Hypertension 1.02 (0.86, 1.2) � 1.47 (1.27, 1.71)*** 1.29 (1.1, 1.5)***

Concomitant treatment (baseline)

MTX 1.16 (1.02, 1.32)* � 0.92 (0.81, 1.04) 0.77 (0.66, 0.88)***
Other DMARDs 1.25 (1.08, 1.46)** � 1.17 (1.01, 1.36)* �
Glucocorticoids 1.39 (1.22, 1.58)*** 1.17 (1.02, 1.35)* 1.41 (1.24, 1.61)*** 1.3 (1.12, 1.51)***

TNF antagonists

Etanercept Ref. Ref. Ref. Ref.
Infliximab 1.41 (1.21, 1.65)*** 1.46 (1.24, 1.72)*** 1.33 (1.14, 1.54)*** 1.38 (1.19, 1.61)***

Adalimumab 1.22 (1, 1.47)* 1.21 (0.98, 1.48) 0.81 (0.66, 0.99)* 0.78 (0.64, 0.95)*

*P< 0.05; **P< 0.01; ***P< 0.001. SpA: AS and PsA; Ref.: reference.
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AEs leading to discontinuation. Also, TNF inhibition in the

elderly may have additional benefits, as the level of circu-

lating TNF is elevated and correlates with increased

mortality and depression [20, 21], and there is increasing

evidence that elderly patients may benefit as much as their

younger counterparts from aggressive treatment, not only

in rheumatology, but also in oncology [3, 6]. In conclusion,

factors predicting discontinuation of TNF antagonists

due to AEs are older age, diagnosis of RA, glucocorticoid

use and hypertension. On the other hand, younger age

predicts discontinuation due to lack of efficacy.

Rheumatology key messages

. Patients aged <65 years with chronic arthropathies
tend to discontinue TNF antagonist due to
inefficacy.

. Patients aged >65 years tend to discontinue TNF
antagonist due to AEs.

. RA patients discontinued TNF antagonist more fre-
quently for inefficacy and AEs than SpA patients.
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Sandra Farietta (Hospital Universitario Vall d’Hebron); Marı́a
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Chesús Beltrán, Eugenio Giménez Úbeda, Fernando
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A B S T R A C T

Objective: To evaluate whether the safety and efficacy of anti-TNF treatments in elderly patients with 

rheumatic diseases is similar than the safety and efficacy of the same drugs in younger patients.

Methods: Systematic review. We performed a systematic search in MEDLINE (Pubmed), EMBASE (Ovid), and 

the Cochrane Library Plus. Abstracts published in the American and European rheumatology congresses and 

articles in Reumatología Clínica were also reviewed.

Results: Ten studies fulfilled the inclusion criteria. Studies show a similar efficacy in elderly and younger 

patients. The differences between the young and the elderly regarding DAS28 reductions before and after 

are very small: 0.04 in the Geneway et al study and 0.0 in the Mariette et al study, as well as in the before 

and after HAQ: 0.04 (Geneway et al), 0.18 (Schiff et al) and 0.06 (Mariette et al).Adverse events reported in 

elderly and younger patients are 83.3% and 77.1% respectively with etanercept, as reported by Fleischmann; 

27.2% vs 12.5%, P=.19, as reported by Chevillotte, and the rate of withdrawal due to an adverse event was 

57,8% vs 29,2% with infliximab, P=.03, 36% vs 15% P=.06 with adalimumab and 10,3% and 9,5%, with no 

significant P value, as reported by Massara.

Conclusions: The information to assess the efficacy and safety of anti-TNF therapy in elderly patients was 

obtained in all cases from sub analyses and therefore bias is possible. We can say, with a low to moderate 

level of evidence, that elderly patients undergoing anti-TNF treatments have a higher number of adverse 

events, and similar efficacy, when compared with younger patients.

© 2009 Elsevier España, S.L. All rights reserved.

Revisión sistemática: eficacia y seguridad del tratamiento anti-TNF en pacientes 
ancianos

R E S U M E N 

Objetivo: Evaluar si la seguridad y la eficacia de los tratamientos anti TNF en pacientes ancianos con enfer-

medades reumáticas inflamatorias son similares a la seguridad y eficacia en pacientes jóvenes.

Métodos: Revisión sistemática. Se realizó una búsqueda bibliográfica en Medline (vía Pubmed), Embase (vía 

Ovid) y Cochrane Library Plus, abstracts publicados en los congresos americano y europeo de reumatología 

y artículos publicados en Reumatología Clínica.

Resultados: Diez estudios cumplían los criterios de inclusión. Los estudios coinciden en una eficacia similar 

en jóvenes y ancianos. Las diferencias en la reducción del DAS28 de antes y después entre jóvenes y ancianos 

son muy pequeñas: 0,04 en el estudio de Geneway et al y 0,0 en el de Mariette et al; así como en el HAQ de 

antes y después: 0,04 (Geneway et al), 0,18 (Schiff et al) y 0,06 (Mariette et al).

Los efectos adversos descritos en ancianos y jóvenes respectivamente son de 83,3% y 77,1% con etanercept, 

según Fleischmann; 27,2% vs. 12,5%, p = 0,19, según Chevillotte; y 57,8% vs. 29,2% con infliximab, p = 0,03, 36% 

vs. 15%, p =0 ,01 con adalimumab y de 10,3% vs. 9,5% con etanercept, p no significativa, según Massara.

Conclusiones: La información para evaluar la eficacia y seguridad de los anti TNF en ancianos procede de sub-

análisis y por tanto se encuentra sujeta a sesgos. Podemos decir, con un nivel de evidencia bajo o moderado, 

que los ancianos presentan más acontecimientos adversos y similar eficacia que en los no ancianos cuando 

se tratan con agentes anti TNF.

© 2009 Elsevier España, S.L. Todos los derechos reservados. 

*  Corresponding author.

  E-mail address: noemibp76@hotmail.com (N. Busquets).
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Introduction

The prognosis of patients with inflammatory joint diseases 

has greatly improved in the last few years, thanks mainly to the 

introduction of biological therapies. We are more and more conscious 

that many patients affected by an inflammatory arthropathy will 

present radiological, functional and social deterioration during 

their illness. That is why disease-modifying anti-rheumatic drug 

(DMARD) treatment is set up as soon as possible to reduce damage. 

Approximately a third of patients do not respond to conventional 

DMARD treatment, so they consequently receive some type of 

biological therapy. These treatments present side effects that we 

should be aware of.

Rheumatoid arthritis (RA) is a chronic inflammatory disease that 

affects 0.5%-1% of the population.1 Although the greatest incidence of 

rheumatoid arthritis is seen in the group between 30-50 years old, 

approximately 20%-30% of RA patients are diagnosed after they are 

60 years old; given that it is a chronic illness, epidemiological studies 

show that RA prevalence is greater in a population over 65 years old, 

with the mean age for our sample RA populations being 60-65 years 

old.2 Something similar occurs in the case of psoriatic arthritis (PA) 

and ankylosing spondylitis (AS). These two diseases normally appear 

before the age of 40 and are unusual after 65 years old, but being 

chronic illnesses, which rarely remit for long, they continue during 

the whole of the person’s life.

Despite the fact that elderly patients are the largest group, they 

are frequently excluded from clinical trials. That explains why little 

information on the efficacy and safety of these treatments in elderly 

people is available.

The likelihood of there being adverse effects in an elderly 

population is increased, due to changes in their metabolism. Elderly 

patients also present more comorbidities, which require concomitant 

treatment, entailing a greater probability of drug interaction.

As quite a significant number of RA patients having rheumatology 

surgeries are in the age range of over 65 years old, it is important to 

be able to reply to the question of whether the benefit risk ratio of 

anti-TNF therapies is maintained in this group.

Methods

A systematic review was undertaken to assess whether the 

efficacy and safety of anti-TNF treatments are similar in elderly 

patients to those of young patients. A reviewer (NB) designed the 

search strategy carried out the study selection and collected all 

the data, under the supervision of somebody else with experience 

(LC).

The criteria used for study selection in this review were as follows: 

1) by patient type, which would include the elderly (over 65 years 

old) in the study groups for RA, AS, and PA; 2) by study type, in which 

there were no limitations, except narrative reviews and case series 

of fewer than 10 patients; and 3) by measured results, which would 

include efficacy and safety measures.

Search strategy

A bibliographical search was carried out (available in the annex) 

on Medline via Pubmed (1976–September 2008) and Embase via 

Ovid (1980–September 2008). The search included terms that 

identified the different anti-TNFs and also included terms that 

defined the elderly. The search was limited to humans and articles 

in Spanish, English, and French. The terms infliximab, etanercept, 

adalimumab and elderly were also introduced as searches in the 

Cochrane Library. Abstracts presented at American College of 

Rheumatology (ACR) (2002-2007) and European League against 

Rheumatism (EULAR) (2002-2008) congresses were reviewed, 

as well as articles published on anti-TNF in Reumatología Clínica 

(2005-2008). Only abstracts that were available on-line at the time 

of the review were included.

Study selection

Taking these inclusion criteria into account, an initial selection 

was made of the studies recovered by the search strategies starting 

from titles and continuing with a summary selection. All the articles 

whose summary showed that the article could contain information 

needed for the review, as well as those with a doubtful title and 

without a summary, were obtained for the detailed study. Once the 

articles had been recovered, the reference lists were reviewed to 

check if possibly related articles existed that were not recovered by 

the search strategy.

Quality assessment and evidence level

The initial intention was to include any format, not only clinical 

trials. However, given that there were no horizontal scales that 

allow all designs to be assessed, we decided to set up quality control 

according to the specific parameters of design type. the evidence 

level for each study was consequently set up based on the Evidence 

levels for the Oxford Centre for Evidence-Based Medicine.3 According 

to this scale, the levels for questions on efficacy and security would 

be as follows:

1a) systematic review of clinical trials with homogeneity 

1b) individual clinical trial with a narrow confidence interval 

1c) clinical trial with an “all or none” result 

2a) systematic review of cohort studies with homogeneity 

2b)  individual study of cohorts or poor quality clinical trial (e.g., <80% 

follow-up) 

2c) investigation on health results, ecological studies 

3a)  systematic review of case control studies with homogeneity 

3b)  individual case control study 

  4) series of cohort cases and studies or poor quality control cases 

  5)  expert opinion without explicit critical appraisal or based on 

physiology, basic science or principles

Evidence synthesis

Data collection sheets were created, adapting them to the 

investigation question. The following information on the selected 

studies was gathered: number of elderly subjects in the study, illness 

that they suffered from, biological treatment received and its dosage, 

length of study, variables with which the authors assessed the safety 

and efficacy of the biological treatment, quality of the study and 

conclusions the study came to. With this data, an evidence table on 

which to base the qualitative analysis was set up.

Results

Search results are detailed in Figure. A total of 10 studies were 

included, which came to a total of 4,997 patients over 65 years old 

treated with anti-TNF agents, although it may be possible that some 

patients are included in more than one study. The majority of data 

comes from retrospective clinical trial sub-analyses, although also 

from analyses of registers of patients receiving biological treatment 

and from administrative data bases with health information. In Table 

1 there is a description in publishing order of the studies included,4-13 

showing the variables used to assess the efficacy and safety in each 

study. Quality is moderate, with an evidence level that varies between 

2a (3 studies) and 4 (3 studies). It can be said that all the evidence 

comes from RA studies, given that the number of patients with other 

diseases is small (265 PA and 276 AS). The excluded studies are 

described in Table 2.14-20
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The majority of these patients were treated with etanercept.7-9,13 

There were some articles which included patients treated with 

infliximab,11,12 and an abstract was found where the ACR assessed 

safety and efficacy in patients with adalimumab.10 In other articles 

the type of anti-TNF used was not specified.4,5 Anti-TNF treatment 

was administered as monotherapy or combined with methotrexate.

The majority of articles considered an elderly patient as one older 

than 65 years, except one article that analysed patients over 70 years 

old.12

Safety of etanercept treatment

The safety of etanercept treatment in the elderly is assessed in the 

Fleischmann et al study (2006).8 Patients with rheumatic diseases 

that had taken part in efficacy and safety studies with etanercept are 

assessed: patients with RA (18 trials), psoriatic arthritis (2 trials) and 

ankylosing spondylitis (2 trials). Safety data for patients administered 

at least one dosage of etanercept were collected.

In this study, the proportion of patients that presented adverse 

effects (AE) and important adverse effects (IAE) was apparently 

greater in patients over 65 years old, whether they were treated 

with etanercept or not: 126/170 (74.1%) AE in patients over 65 years 

old in the control group; 400/480 (83.3%) AE in patients over 65 

years old in the group treated with etanercept; 647/1,020 (63.4%) 

AE in young patients in the placebo group; and 2,046/2,652 (77.1%) 

AE in young patients treated with etanercept. However, when the 

proportional difference was compared between AE and IAE (the 

difference between the AE/IAE percentage in patients treated with 

etanercept and treated with a placebo), there were no significant 

differences between patients over 65 years old and those younger. 

Patients under 65 years old presented more infections than those 

over 65 years old as there was a greater number of upper respiratory 

tract infections: 1,470/2,652 (55.4%) young patients with infections 

in the group treated with etanercept, 406/1,020 (39.8%) infections 

in the control group for the young, 234/480 (48.8%) infections in 

elderly patients in the group treated with etanercept, and 87/170 

(51.2%) infections in the control group of the elderly. However, it 

should be emphasised that patients over 65 years old presented 

a greater number of infections that required hospitalisation, but 

this difference was not statistically significant when comparing it 

to subjects under 65 years old (10.4% in the elderly treated with 

etanercept, 7.1% in the elderly control group, 4% in the young 

treated with etanercept, and 1.3% in the control group for the 

young). No cases of tuberculosis were reported in any of the groups. 

There were no differences in recorded cardiovascular events (CE) 

(57/650 [8.8%] in elderly patients: Fifty treated with etanercept and 

7 with a placebo presented CE; 83/3672 [2.3%] patients: Seventy-

eight treated with etanercept and 5 with a placebo presented CE). 

There are 8 reported cases of demyelinating disease in patients 

under 65. There were no cases of demyelinating disease in the 

elderly. The number of cases with reported neoplasms (including 

lymphomas) remained stable during the period and was similar in 

the elderly and young, and similar or less than that expected in a RA 

population. The number of deaths was similar in the young to that 

in the elderly, when the rates were adjusted for age and gender, but 

differed in causes. The main cause of death in those over 65 years 

old was cardiovascular, and it was due to gastrointestinal causes or 

neoplasms in those under 65 years old.

In the Fleischmann et al study of 2003,9 treatment with etanercept 

was well tolerated. The majority of adverse effects were slight and 

occurred in a similar frequency in both groups, except for local 

reactions to injections (in cases/patient-year) (4.31 vs 1.47, P=.036), 

headache (0.37 vs 0.18, P<.001) and rhinitis (0.19 vs 0.10 P=.006), 

which were more frequent in the young, and infections (1.56 vs 1.36, 

P=.036), which were more frequent in the elderly.

Medically important infections (that required hospitalisation or 

intravenous antibiotic treatment) were not very frequent [31/931 

(3%) of patients under 65 years old, and 14/197 (7%) in patients >65 

years old]. These infections were more frequent in patients over 65 

years old in a significantly statistical way. The adjusted values for 

exposure time were 0.09 against 0.04 events/patients/year (P=.003). 

In the group of patients over 65 years old, 5 deaths were reported. 

Their causes were accidental injury, cardiac failure, lung cancer, 

ovarian cancer and infection. The expected death rate for a population 

of this size in individuals >65 years old is 6.5. In the population<65 

years old, 3 deaths were reported due to lung cancer, heart attack 

Figure 1. Selection study flowchart.
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Table 1
Evidence table for studies included in the review

Author, origin Design, follow-up Patients Intervention Variables used for assessment  

(date of publication) and evidence level

    Efficacy Safety

Genevay et al, Switzerland Biological register RA Anti-TNF DAS 28 Discontinuation  
(2007)     of treatment due to AE
  n=1,571  HAQ
 2 years  ≥65 yrs=344  EULAR response
   <65 yrs=1,227  RADAI
 Evidence level 2b

Schneeweiss et al, USA Administrative DB  RA Methotrexate NA Serious bacterial 
(2007) review from the     infections 
 Pennsylvania Heath System    
  n=15,597 (469 treated with anti-TNF) Other DMARD    
  ≥65 yrs=all Anti-TNF
   GC
 8 years
 Evidence level 4

Massara et al,* Italy Retrospective DB analysis  RA Infliximab NA Adverse effects 
(2007) from a third party hospital    
  n=309 Etanercept
   ≥65 yrs=73 Adalimumab
   <65 yrs=236
 Evidence level 4

 

 Evidence level 2a  TEMPO: ≥65yrs=50; <65 yrs=173  
   ERA extension: ≥65 yrs=69; <65 yrs=47
   LRA extension: ≥65 yrs=69; <65 yrs=49

Fleischmann, USA  Meta-analysis of 22 ECs RA Etanercept NA 

   ≥65 yrs=14      infections

  AS      diseases

 

   ERA: ≥      infections

 Evidence level 2a  TEMPO: ≥65 yrs=141; <65 yrs=541  
   ERA extension: ≥65 yrs=64; <65 yrs=404   
   LRA extension: ≥65 yrs=93; <65 yrs=488

Mariette et al,* France,  Multicentre EC RA Adalimumab 

 Evidence level 2b  40-65 yrs=4,125
   66-75 yrs=1,245
   > 75 yrs=238

Dabbous et al,* Japan Observation study RA Infliximab 3 items scale 
TBC
Infusion reactions

   55-64 yrs=1.692
   65-74 yrs=1.003
   >75 yrs=187

Chevillotte et al,  Observation study of RA=60 Infliximab Discontinuation due  
France (2005) DB in 9 hospitals in 1 year   to inefficacy Adverse reactions

Serious infections
  
  ≥70 yrs=11
 Evidence level 4

Fleischmann et al, Meta-analysis of 4 CE RA Etanercept
USA (2003) and 5 extensions ACR 20  

ACR 50
ACR 70

AE indicates adverse event; AS, ankylosing spondylitis; CT, clinical trial; DB, database; DLQI, dermatology life quality index; ERA, early RA randomized etanercept study GC: 

glucocorticoids; HAQ-DI: health assessment questionnaire disease index; LRA, late RA randomized etanercept study; NA, not assessed; NPJ, number of painful joints; NSJ, number 

of swollen joints; PA, psoriatic arthritis; RA, rheumatoid arthritis; TBC, tuberculosis; TEMPO, trial of etanercept and methotrexate with radiographic patient outcomes; yrs, 

years.

 * Data obtained from a congress abstract. 
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and aortic aneurysm. Cancer was diagnosed in 9 patients under 65 

years old (breast cancer (2 cases), lung (2 cases), ovarian (2 cases), 

bile duct adenocarcinoma (1 case), Hodgkin’s disease (1 case) and 

non-Hodgkin lymphoma of the parotid). Death occurred in 5 patients 

over 65 years old [prostate cancer (2 cases), lung cancer (2 cases), and 

Hodgkin’s disease (1 case)]. The number of neoplasm cases expected 

by the authors was 8.4 for those under 65 years of age and 5.5 for 

those over.

The Bathon et al9 study also assesses the safety of treatment 

with etanercept, using information from patients that took part 

in controlled LRA and ERA clinical trials, LRA and ERA extension 

studies, and the TEMPO study. In the LRA and ERA study control 

groups, the rates for adverse effects per patient/year tended to be 

higher in elderly patients than in younger ones (LRA: 0.510 vs 0.108; 

ERA: 0.417 vs 0.072). When comparing treatment groups in the 

controlled LRA study, the adverse effect rate was greater in the group 

of elderly treated with a placebo (0.510), in comparison to those 

treated with etanercept (0.116). However, the rates were comparable 

in both treatment groups of younger patients (0.108 vs 0.090). In the 

controlled ERA study, the adverse effect rate was greater in the group 

treated with methotrexate for both age groups (0.417 vs 0.32 in the 

elderly and 0.072 vs 0.046 in the young). In the TEMPO study, the 

adverse effects were similar in the elderly and young treated with 

methotrexate (0.240 vs 0.227). In contrast, the AS rates were much 

higher in the elderly compared to the young in the etanercept group 

(0.360 vs 0.147) and in the etanercept+methotrexate group (0.242 vs 

0.095).

Infection rates were similar in the elderly in controlled ERA and 

LRA studies, except for the elderly treated with etanercept in the 

LRA study, where no infections were reported (0.680 vs 0.036 in 

the placebo group and 0 vs 0.140 in the etanercept group of the 

LRA study and, in the ERA study, 0.074 vs 0.016 in the MTX group 

and 0.095 vs 0.010 in the etanercept group). Other comparisons 

between treatment groups report similar rates for infections in 

controlled ERA and LRA studies. In the TEMPO study, the infection 

rates were similar between the treatment groups and between age 

groups. Infection rates in ERA and LRA extension studies showed 

similar infection rates in their respective controlled studies. The 

5 most frequent infections in the LRA and ERA extension studies 

were pneumonia, cellulite, unspecified infection, bacterial arthritis 

and bronchitis. The neoplasm rates were low.

The authors say that in the extension studies of these studies there 

was a higher cancer rate in elderly patients that in younger ones, but 

the number of cancer cases was no different from that expected in 

the general population. The number of lymphomas was greater than 

that expected in the general population, except in the ERA group 

for the elderly, where no lymphomas were detected. There were no 

opportunistic infections in the elderly indicated in any of the studies. 

There were 4 opportunistic cases in the young: Candida cystitis (2 

cases), gastrointestinal candidiasis (1) and chicken pox (1). No cases 

of tuberculosis were reported.

Efficacy of etanercept treatment

Treatment efficacy with etanercept in elderly patients is assessed 

in an article by Schiff et al,7 which includes patients that come from 

ERA, LRA and TEMPO studies, through HAQ and VAS.

Baseline HAQ-DI was similar in ERA and TEMPO studies and 

worse in the elderly in the LRA study (P<.05). Both elderly and 

young groups showed an improvement in HAQ-DI with respect to 

the baseline during the first 3 months (0.39-0.92 in the young, and 

0.57-1.00 in the elderly). Improvements were maintained in ERA and 

LRA extension studies for both age groups during the 48 months 

of treatment. In ERA, LRA and TEMPO studies, 60%-88% of patients 

achieved an improvement in HAQ-DI of at least 0.22, with a similar 

response in both age groups. The patient proportion that showed 

worsening in HAQ results was 2%-16% in the elderly and 2%-6% in the 

young. The patient proportion that showed an HAQ of 0 was 4%-27% 

in the elderly and 10%-33% in the young.

Basally, patients over 65 years old showed worse HAQ values 

than younger patients. This was attributed to the fact that disability 

is associated with pathologies such as osteoarthritis that are more 

common in the elderly. Improvement in HAQ was similar in young 

and elderly patients.

Baseline VAS was similar in the young and elderly (5.82-6.78 

in the young, and 6.07-6.85 in the elderly), reaching a plateau 3-6 

months after treatment was started. At the end of treatment, VAS 

was 2.54-3.88 in the elderly and 2.44-3.38 in the young.

In the Bathon et al9 study concerning HAQ, baseline HAQs were 

worse in elderly patients. In the LRA study, the mean HAQ improvement 

from the baseline in the elderly treated with etanercept was 0.46 (SD 

0.52) at 6 months. Improvements in HAQ were similar in both age 

Table 2
Excluded studies and reasons for exclusion

Study (year)  Exclusion reasons Type of study Reference of the study 

 (reference)   in which it is included

Fleischmann Duplicated data Review 8,9 

 (2007)14

Salliot et al  Does not fit the investigation question (it assesses the infection rate in patients with Cohort study Not included in the results 

 (2007)21 rheumatic diseases before and after anti-TNF treatment) 

Díaz-Borjon et al Does not fit the investigation question (it describes the different options for Review Not included in the results 

  (2006)15 biological treatments in RA, spondyloarthropathies, and other rheumatic diseases,  

 its action mechanism and efficacy, but not specifically in the elderly)  

Fleischmann  Duplicated data Review 8,9 

 (2006)16   

Ornetti et al  Duplicated data Review 4,8,9,12,13,18,19,21,22 

 (2006)17   

Harrison (2005)18 Safety and efficacy are not assessed.  Case control study Not included in the results 

 Compares the treatment rate used in the young and elderly  

Legrand JL et al  It assesses the treatments used in elderly patients with arthritis,  Cohort study Not included in the results 

 (2005)19 including anti-TNFs, treatment survival, and infection rate during treatment,  

 but it does not compare the control group  

Maillard et al  Does not fit the investigation question (It assesses the pyogenic infection rate Cohort study Not included in the results 

 (2005)22 in patients with anti-TNF treatment; it does not compare the rate  

 in the elderly to that of the young)  

Zih et al (2003)20 Does not fit the investigation question (it describes the anti-TNF treatments  Review Not included in the results 

 for inflammatory arthritis and vasculitis, but not specifically in the elderly)  
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groups. In ERA, the improvement was parallel in the young and at 24 

months was 0.46 (SD 0.66) for the elderly treated with etanercept. 

In TEMPO, the improvement with respect to the baseline in patients 

treated with etanercept at 12 months was 0.71 (SD 0.78) and 0.92 (SD 

0.70) in those treated with etanercept and methotrexate.

There were similar improvement levels in the elderly and 

young, despite the fact that the elderly showed a higher level of 

improvement with the etanercept and methotrexate combination 

than with monotherapy, when compared to the young.

With regards to ACR response, in the LRA study, the elderly 

treated with etanercept had similar ACR responses, or slightly 

lower, compared to the young at 6 months (ACR 20/50/70 of 

70%/45%/15% in the elderly vs 65%/39%/15% in the young). In the 

ERA study, the response tended to be lower in the elderly than 

in the young at 24 months (ACR 20/50/70 of 54%/22%/14% in the 

elderly vs 77%/54%/32% in the young). In the TEMPO study, the 

elderly showed a greater increase in efficacy than the young 

during combined treatment with etanercept and methotrexate, 

rather than with monotherapy.

With regards to radiological progression, the baseline TSS (total 

Sharp Score) in all treatment groups was greater in the elderly 

compared to the young. Despite baseline differences, the response 

patterns were similar in the young [−0.73 (SD 0.24)] and in the elderly 

[TSS of 0.27 (SD 0.70)].

The interesting point of the Fleischmann study13 is that it assesses 

response during at least a year. The responses were quick and held 

in the two comparison age groups. A similar percentage of both age 

groups achieved an ACR 20/50/70 (69%/44%/20% vs 66%/40%/15% 

in the young and elderly respectively, P=.480). The proportion of 

patients with early RA achieving an ACR of 20 was similar in both age 

groups (58% vs 51% in the young and elderly respectively, P=.265). The 

findings were comparable in patients with long-term RA, for both age 

groups. Etanercept treatment also showed a quick improvement in 

the number of tender joints and those with tumours, in both cases.

Safety of infliximab treatment

There is an observational study by Chevillotte et al,12 where 83 

patients with RA and AS that come from a database of 9 hospitals in 

Borgoña are assessed; of these patients, 11 were over 70 years old, 

which is where a greater percentage of serious infections is seen. 

Discontinuation of therapy because of serious infections was greater 

in the elderly, but not significantly, being 18.2% in the elderly and 

2.8% in the young (P=.08). No differences were found with regards 

to adverse effects (27.2% in the elderly and 12.5% in the young, P=.19) 

and allergic reactions (9.1% in the elderly and 6.9% in the young, 

P=.59) in both age groups.

There is also a study published in abstract form in the ACR11 

that assesses 5,000 patients with rheumatoid arthritis from a post-

marketing investigation study on infliximab in Japan. The results for 

safety were similar in elderly and young patients. The data they show 

are copied: The TBC percentage in age subgroups was 0.11% <45 years 

old (yr), 0.08% 45-54yr, 0.4% 55-64yr, 0.90% 65-74yr, 0.53% ≥75yr, 

P=.6960; and the percentage for severe reactions to the infusion 

were 0.7%<45yr, 0.4% 45-54yr, 0.4% 55-64yr, 0.5% 65-74yr, 0.5%≥75yr, 

P=.6960.

Efficacy of infliximab treatment

The two studies found show similar efficacy levels in the different 

age groups. The Chevillotte study reports similar percentages for 

discontinuation of therapy because of inefficacy (0% in the elderly 

and 16.7% in young people, P=.35).

In the Dabbous study, the percentages of patients showing an 

improvement at 22 weeks are 91% in individuals <45yr, 91% 45-54yr, 

92% 55-64yr, 92% 65-74yr and 94%≥75yr, P=.8737.

Efficacy and safety of adalimumab treatment

In patients treated with adalimumab, there is an abstract10 on 

assessing adalimumab treatment in different age groups (n=1,002<40 

years old, n=4,125 40-65 years old, n=1,245 66-75 years old and n=238 

>75 years old), as they were patients that came from a REACT study. 

There were no efficacy differences assessed through DAS28 (the 

change in DAS28 is −2 in <75yr, and −1 ≥75yr), HAQ (the mean change 

in HAQ is −04 40≤65yr, −08 65-75yr and −07≥75yr), the ACR criteria 

(ACR 20/50/70 are 68%/40%/18% respectively in patients of 40≤65yr, 

68%/35%/15% in patients of 65-75yr and 61%/35%/12% in patients of 

>75yr) and discontinuation due to inefficacy (7% in<65yr and 6% in 

>65yr), not even regarding safety amongst the different age groups 

(adverse effects: 8% <40yr, 10% 40≤65yr, 13% 65-<75yr and 19%≥75yr; 

infections: 2%<40yr, 2% 40-65yr, 4% 65-75yr and 5%≥75yr).

Efficacy and safety of jointly assessed anti-TNF treatments

Genevay et al4 assessed the safety and efficacy of anti-TNF 

treatments in the elderly, including patients from a biological register 

in Switzerland. This included patients that had received one or more 

anti-TNF. The elderly patients showed improvements similar to the 

young patients in the DAS and RADAI efficacy levels.

Baseline DAS 28 and HAQ values were slightly higher in elderly 

patients.

DAS 28 showed a similar significant decrease in both treatment 

groups. Improvements in DAS 28 in the elderly and young respectively 

were −0.63 vs −0.59 one year after treatment and −0.65 vs −0.58 after 

2 years.

Although HAQ decreases in both groups, at 6 months the effect is 

less in the elderly: in the elderly and the young (respectively) HAQ 

was 0.07±0.02 vs 0.09±0.01, and a year later 0.08±0.02 vs 0.12±0.02. 

The subgroup analyses showed an absence of anti-TNF effect in the 

patient subgroup of over 75 years of age. In these patients, HAQ 

worsened over the two year study due to the appearance of age-

associated comorbidity.

EULAR response criteria were different in elderly and young 

patients. A greater percentage of the elderly were classified as having 

a bad response (60.2% vs 51.5%, P<.01) and a smaller percentage 

as good (7.2% vs 11.2%, P<.05). The authors justify this difference 

because EULAR response criteria depend on the absolute value of 

activity reached; that is why the baseline differences, although not 

considered clinically relevant, could have induced differences in the 

percentage of the respondents.

There was a similar rate in adverse effects in the young and 

elderly with regards to safety. We must highlight that there was a 

higher permanent discontinuation of therapy rate caused by allergic 

reactions in young people than in the elderly (10.7% in the elderly, 

20% in the young). This is statistically significant when temporary 

discontinuation of therapy caused by allergic reactions is included 

(P=.040). There was also a higher permanent discontinuation of 

therapy rate for neoplasm in the elderly compared to the young (7.1% 

in the elderly vs 0% in young people, P<.05), although there are few 

cases of neoplasm (0 in the non-elderly and 2 in the elderly: 1 breast 

cancer with metastases and 1 pancreatic cancer). The neoplasms 

described have not been associated to anti-TNF treatment. No 

differences have been found for permanent discontinuation of 

therapy caused by infections (12% in the young vs 14.3% in the elderly, 

P=.75), nor by cardiovascular events between the 2 age groups (0% in 

the young vs 3.6% in the elderly. P=.21).

A study by Massara et al6 published as an abstract assesses 

patients with infliximab treatment (n=19 over 65 years old, n=82 

under 65 years old), etanercept (n=29 >65 years old, n=94 <65 years 

old) and adalimumab (n=25 >65 years old, n=60 <65 years old). There 

is a greater percentage rate of discontinuation of therapy caused by 

adverse effects in patients over 65 years old that received infliximab 
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treatment (57.8% vs 29.2%, P=.03) and adalimumab (36% vs 15% 

P=.06). However, this is not the case in patients that had etanercept 

treatment (10.3% vs 9.5%, P=not significant).

Another study assesses the number of serious bacterial 

infections in elderly patients treated with anti-TNF.5 It assesses 

patients over 65 years old, with a mean age of 76.5 years. It does 

not compare it to the young population, but one should highlight 

that, in the elderly population group studied, patients with 

anti-TNF had an infection risk similar to patients treated with 

methotrexate and an infection risk smaller than those treated 

with glucocorticoids.

Discussion

The results of clinical efficacy and safety for anti-TNF treatment 

in the treatment of RA, PA, and AS have been analysed through a 

systematic literature review. Studies coincide with a similar efficacy 

in anti-TNF treatments in young and elderly patients,4,7,10-12 clarified 

by the study by Bathon,9 where the authors conclude that the elderly 

had weaker efficacy response than the young, despite the response 

pattern being similar in both age groups.

There are contradictory results with regards to safety. Globally, 

although with no statistical significance, the elderly show a higher 

rate of adverse effects in the studies included, except for local 

reactions to injections, headaches, rhinitis,13 allergic reactions4 and 

respiratory infections that are more frequent in the young13 (these 

latter at the expense of the upper tract infections described). Other 

studies report a higher infection rate in the elderly,12 which require 

hospitalisation.8,13 On the other hand, we also find studies that 

report similar AS rates in young and old patients,5,10,11 and there is an 

abstract6 that compares different anti-TNFs, which finds more adverse 

effects for the elderly in patients treated with infliximab and with 

adalimumab, and similar results in those treated with etanercept.

With neoplasms, we find that they are reported more often for 

the elderly, but with a similar frequency as expected due to age.9,11,13 

The are no unusual AS in elderly patients, nor a greater amount of 

adverse effects, or effects not described in the younger population.

Some reflections should be made regarding these results. Studies 

published to assess safety and efficacy of anti-TNF treatments in 

elderly patients are carried out retrospectively using databases 

designed for other studies, which were not specifically designed to 

assess the safety and efficacy of anti-TNF treatment in the elderly. This 

can lead to a bias, in that age groups may not be balanced in number, 

but also regarding other variables that are not age dependent, but 

that interfere with efficacy and safety results. Ideally, a subgroup 

analysis should have been planned in the clinical trial design phase 

for this reason.

Generally, clinical trials include few elderly people (which 

means that this population is usually under-represented) 

and patients with comorbidities are usually excluded. This 

can mean that the elderly population used for the study is 

not representative of the elderly population with rheumatic 

diseases.8,9 Consequently, the administrative or registry database 

population is more representative than the meta-analysis of 

clinical trials, even though the evidence level may be less. On 

the other hand, we are trying to undertake a data meta-analysis 

so as to increase global statistical power to be able to establish 

conclusions. However, the different study designs, and especially 

the different measurements for efficacy and safety examined and 

subgroups compared in the different studies, do not allow for 

this analytic approximation.

A difficult aspect to cover is the existing variability in the 

definition of elderly, considering anybody over 65 years old as 

elderly the majority of the time. In addition, the term “elderly” is 

not precise and does not take into consideration the differences 

that could exist in individuals older than 65 years old, more than 

75 years old or more than 80 years old, which is why subgroup 

analyses are required.

In studies, the clinician decides which patients are contributors 

to anti-TNF treatment. This decision is normally taken carefully and 

it can mean a bias when data is analysed, as older patients treated 

could belong to an elderly patient subgroup with fewer risk factors 

for adverse effects than the general elderly population.4,12 There are 

also studies where there are worse activity and functional indexes 

at the start of treatment in the elderly population compared to the 

young population.4,7,9 This could be interpreted as more reluctance 

existing towards setting up anti-TNF treatment in elderly patients, 

which could also create a bias.

In conclusion, it seems that anti-TNF treatment has the same 

efficacy, or at least not less efficacy, in elderly patients than in 

non-elderly patients. The results are contradictory regarding 

safety and are based on observational studies. In our opinion, 

this could be interpreted to mean that in ideal conditions (such 

as clinical trials) safety seems reasonable, but in truer conditions 

(such as those in registers), safety is not so resounding. However, 

this may be due more to comorbidity than age itself. The greatest 

amount of information available is with etanercept, as there are 

few studies−and those that exist are of poor quality−that assess the 

benefit-risk ratio of treatment with infliximab and adalimumab in 

the elderly.
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Review

Emerging drugs for axial
spondyloarthritis including
ankylosing spondylitis
Noemi Busquets-Perez, Helena Marzo-Ortega & Paul Emery†
†Chapel Allerton Hospital, Section of Musculoskeletal Disease, Leeds, UK

Introduction: Only non-steroidal anti-inflammatories (NSAIDs) and TNF

inhibitors (TNFi) are effective in ankylosing spondylitis (AS). However, not

all patients successfully respond to these drugs and a subset may have

contraindications to their use.

Areas covered: In the last decade, an earlier diagnosis of AS has been achieved

due to the increasing availability of MRI. This has led to prompt treatment

initiation with improved outcomes. NSAIDs and TNFi are the current

treatments for AS which lead to sustained clinical responses in the long

term. Recent studies have shown other potential biomarkers in AS, such as

the IL-17/IL-23 axis. This has translated into the development of new drugs

which interfere with these pathways, such as apremilast and secukinumab,

which have shown efficacy in early clinical trials.

Expert opinion: AS carries considerable short- and long-term disabilities.

Anti-TNF-a therapies reduce pain, improve function and decrease inflamma-

tion as seen by MRI. New treatment options are being developed which may

prove efficacious on those patients not responding to anti-TNF. The ultimate

research goal should focus on treatments to prevent and stop new

bone formation.

Keywords: ankylosing spondylitis, treatment
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1. Background

Ankylosing spondylitis (AS) is the major subtype of an interrelated group of
rheumatic diseases named collectively as the spondyloarthritis (SpA). Although
the group share similar clinico-pathological features and a genetic predisposition,
it has a variable clinical phenotype with subgroups, such as axial SpA, AS and
certain subtypes of psoriatic arthritis, mainly affecting the axial skeleton and other
subgroups, such as reactive arthritis, enteropathic arthritis and psoriatic arthritis,
targeting primarily peripheral joints and enthesis.

The spectrum of disease within AS ranges from the early stages where the solely
clinical manifestation may be confined to inflammatory back pain to the more
advanced, later stages where co-morbidities, such as aortic valve involvement or
osteoporosis, may occur. Physical deformities, such as pronounced thoracic
kyphosis, due to underlying spinal bone bridging may become apparent, usually
in the latter making the disease instantly recognisable. However, a large number
of patients, particularly in the early stages of disease will not have these features.
Furthermore, typical radiographic abnormalities, such as sacroiliitis or spinal
syndesmophytes, may not be apparent for a decade after symptom onset making
the disease difficult to diagnose. This disease stage is referred to with the term of
non-radiographic (nr) axial SpA [1]. Axial SpA and AS, therefore, are two stages of
the same disease, although not all patients in the early nr-axial SpA group will
progress into full blown AS.

10.1517/14728214.2013.752815 © 2013 Informa UK, Ltd. ISSN 1472-8214, e-ISSN 1744-7623 71
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The prevalence of AS varies in different populations, being
higher in some circumpolar regions and lower in some black
African people. In the United Kingdom and parts of
Northern Europe, AS affects 2 -- 5 adults per 1,000
(0.2 -- 0.5%). The disease usually begins in the late teens or
20s and affects men more often than women. Most com-
monly, symptoms begin with persistent low back or buttock
pain as a result of sacroiliitis.
The diagnosis of AS has traditionally been made by

applying the modified New York classification criteria [2]

that consist of clinical features, such as persistent spinal pain
and stiffness and reduced spinal mobility and radiographic
changes involving at least the sacroiliac joint (SI). More
recently the ASAS group have proposed new classification cri-
teria including other imaging techniques, such as MRI, which
allow for early identification of inflammatory involvement.
Until recently the treatment options for AS and SpA were

limited, with drugs such as sulfasalazine and methotrexate
showing little efficacy in comparison to that seen in rheuma-
toid arthritis (RA). The introduction of TNF inhibitors
(TNFi) has started a new era in the treatment of these dis-
eases [3]. However, there are patients who experience primary
or secondary failure to one or more TNFi agents and
maintain persistent disease activity. Further, some patients
may have contraindications to TNFi therapy. Therefore,
alternative treatment options are needed for these patients.
Treatment options in nr-axial SpA are even more limited in

comparison to established AS, since most of the current clin-
ical trials for the treatment of axial SpA with TNFi have been
done including patients with AS, the late stage of the axial
SpA disease spectrum.

2. Medical need

AS often starts with alternate pain in the buttocks and in the
lumbar spine. Plain radiography of these areas is often normal
during the early disease stages but after some years, radio-
graphic abnormalities appear. These changes reflect new
bone formation that may lead to joint ankylosis causing
restriction of spinal and joint movements and disability.
However, the natural disease course of AS is variable and

not all nr-axial SpA patients will progress to spinal fusion
and some patients may only develop mild radiographic sacroi-
liitis. One 10-year follow-up study followed 51 war veterans
with AS with a mean duration of 38 years and found that
the disease had progressed to cause severe spinal restriction
in less than half the patients (41%) [4]. Another study looking
at the rate of progression from nr-axial SpA to AS estimated
this at 11.6% over 2 years [5]; Sampaio-Barros et al. reported
24.3% over 5 -- 10 years [6]; Mau et al. reported 59% after
10 years of follow-up [7]. Usually the disease course can be
predicted within the first 10 years of the disease.
Carette et al. [4] reported that 74% of the patients who had
mild spinal restriction after 10 years, did not progress onto
more severe restriction thereafter. Moreover, 81% of patient

with the more severe spinal restriction developed this within
the first 10 years of disease. This is also the case with hip
involvement. As such it is of great importance to establish
an early diagnosis and identify those patients with a
worst prognosis.

Until recently, AS has been diagnosed by means of the New
York criteria that consist of the combination of clinical symp-
toms and established radiographic sacroiliitis of at least grade
2 bilaterally or grade 3 unilaterally [2]. These criteria define a
late stage of the disease and are not sensitive enough to be
used in the early stages, a time when there may not be radio-
graphic evidence of bone damage. By contrast, by introducing
the use of MRI in addition to radiography to identify
sacroiliitis, as well as the possibility of a clinically based
diagnosis, the recently developed ASAS classification criteria
allow for and early and timely diagnosis [8,9]. According to
Salvadorini et al. [10], the mean diagnostic delay has been
drastically reduced from 12 years in the 1970s to 2 years in
the decade of 2000. This improvement in time to diagnosis
is partly due to the increased use of MRI.

Patients with AS have inflammatory lesions in the spine
that can be seen in MRI. These lesions are correlated with
clinical activity and can be significantly reduced with the
TNFi treatment. But not all the patients respond to TNFi
treatment and there are some that have contraindications.
Moreover, TNFi treatment is efficacious in reducing these
inflammatory lesions, but evidence as to their ability to stop
the appearance of syndesmophytes that may lead to ankylosis
is still lacking. Further research is needed on alternative drugs
for this subset of patients not responding to TNFi and on
treatments to stop radiographic progression.

3. Existing treatments

3.1 NSAIDS
NSAIDs represent the mainstay of treatment in AS. They are
used to reduce pain and stiffness, although there are some data
suggesting some properties in disease modification with one
study showing that the continuous use of NSAIDs reduces
radiographic progression in symptomatic AS patients without
increasing toxicity substantially [11-13]. Regarding nr-axial
SpA, another study showed a high NSAIDs intake over 2 years
is associated with retarded radiographic spinal progression in
AS. Although, in nr-axial SpA this effect is less evident,
probably due to a lower rate grade of new bone formation
in the spine at this stage [14].

However, long-term use of NSAIDs may be limited by
the wide side effect profile including gastrointestinal and
cardiovascular adverse events. NAIDS should be used with
caution in patients with risk factors for those diseases.

3.2 Anti-TNF
TNFi are biological drugs that selectively block TNF-a, a
pro-inflammatory cytokine with an important role in the
inflammatory cascade in various inflammatory disorders.

N. Busquets-Perez et al.
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TNFi are present in higher concentrations in patients with AS
with abundant TNF-a mRNA found in the SI joints in
patients with active AS [15].

3.2.1 Mechanism of action
There are four TNF-targeting agents licensed for AS: infliximab,
etanercept, adalimumab and golimumab.

Infliximab is a chimeric human--murine monoclonal antibody
that binds to TNF and consists of human constant and murine
variable regions. It is administered intravenously and the
conventional dosage regime for AS is 5 mg/kg every 6 weeks
as against the 3 mg/kg 8-weekly dosage commonly used in RA.

Etanercept is a dimeric fusion protein. It consists of the
extracellular portion of the human p75 TNF receptor linked
to the Fc region of human IgG1. It is administered by subcu-
taneous injection at a dose of 50 mg weekly and, unlike the
monoclonal antibodies (infliximab and adalimumab), it also
binds to another pro-inflammatory cytokine: lymphotoxin-a.

Adalimumab is a recombinant human monoclonal anti-
body specific to TNF. It is administered by subcutaneous
injection at a dose of 40 mg every 2 weeks.

Golimumab is a fully human anti-TNF IgG1 monoclonal
antibody that targets and neutralises both the soluble and
membrane-bound forms of TNF. Golimumab is approved
for monthly subcutaneous treatment for adults with AS.

3.2.2 Efficacy of anti-TNF
All anti-TNF drugs on the market have shown to be effica-
cious in AS reducing disease activity by 50% in the Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI 50)
in up to 50% of the patients [16-18]. MRI studies in AS have
shown a reduction in the MRI scores after treatment with
TNFi correlating with improvements in clinical outcomes.
In one of the earliest studies [19], patients with SpA showed
improvement of axial enthesitis/osteitis as determined by
MRI after etanercept treatment, and this has been reflected
in other randomised controlled trials with infliximab [20],
adalimumab [21] and golimumab [22]. Data on the long-term
efficacy and safety of TNFi in patients with AS are growing.
There are observational studies that describe good profiles of
safety and efficacy with infliximab, etanercept and adalimu-
mab over 5 years. In a study with infliximab, TNFi therapy
with infliximab was efficacious and well tolerated in patients
with active AS over 5 years. Clinical remission was achieved
in many patients with a convincing safety profile and low rates
of drug-related adverse events [23]. Another study showed that
discontinuation and reintroduction of treatment was less
satisfactory than continuous treatment due to the frequent
occurrence of hypersensitivity reactions [24]. Comparable
profiles of efficacy and safety have also been sustained with
etanercept [25] and adalimumab [26] over 5 years. However,
preliminary radiographic data after treatment with TNFi
over 2 years have shown ongoing radiographic progression
despite good clinical response [27,28], the significance of which
remains uncertain. Larger longitudinal studies are needed to

clarify whether TNFi may constitute true disease modifiers
in AS from the viewpoint of new bone formation.

3.2.3 Safety of anti-TNF
The main side effect associated with use of biological drugs is
a moderate increase in the risk of serious infections when
compared to conventional therapies. TNFi therapy has also
been shown to be associated with an increased risk of tubercu-
losis [29], particularly reactivation of latent TB, although this
risk can be reduced with adequate prophylaxis. In a review
on safety of biological therapy, the prevalence of severe infec-
tions in randomised controlled trials and observational trials
was between 4 and 13% and the incidence was 5/100
patients/year [30]. The most commonly affected are the respi-
ratory and urinary tracts, skin and soft tissues. Many other
less prevalent adverse events have been reported including
paradoxical induction of psoriasis, demyelinating diseases
and administration-related reactions [30].

There is scarce information about the long-term effects of
TNF-blocking on the immune system. Data from BioBA-
DASER showed cancer and mortality rates to be no higher
in patients with rheumatic diseases exposed to TNFi than in
the background Spanish population [31]. This was also
the case with demyelinating diseases [32]. Similar results
have been found in registries from other countries, such as
the DANBIO registry [33]. The BSRBR registry showed an
increased risk of severe infections especially in the elderly [34],
as well as BioBADASER that showed that older age, as well as
diagnosis of RA predicted discontinuation of anti-TNF due to
an adverse event [35].

3.2.4 Anti-TNF for the treatment of

extra-articular manifestations
Analyses of anti-TNF trials in patients with AS have revealed
significant reductions in the incidence of flares of uveitis and
inflammatory bowel disease with infliximab and adalimumab
(uveitis only) treatment but not with etanercept treatment. All
three TNFi (infliximab, adalimumab and etanercept) have
demonstrated efficacy in psoriasis [36].

4. Market review

The annual incidence of AS varies among different population.
It is reported to be 8.59 cases per 100,000 inhabitants in
Norway [37] and 1.5 cases per 100,000 inhabitants in
Greece [38], being higher in the age group 35 -- 44 years for
men and in the age group 25 -- 34 years for women.

The overall prevalence of spondyloarthropathies is esti-
mated to be around 1.9% [39] with men more frequently
affected than women. The economic costs are associated to
the severity of the disease, its long-term effect on disability
and quality of life, as well as the cost of treatment.

In a study across the United States, the mean annual TNFi
cost per treated patient was $15,345, $18,046 and
$24,018 for etanercept, adalimumab and infliximab,

Emerging drugs for axial spondyloarthritis including AS
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respectively. In patients starting TNF drugs for the first time,
the TNFi cost per treated patient across indications was
$14,543, $16,978 and $21,086 for etanercept, adalimumab
and infliximab, respectively; among patients continuing
therapy, annual costs were $15,836, $19,457 and $25,748
for etanercept, adalimumab and infliximab, respectively [40].
With regards to indirect costs, several studies reported the

influence of AS on the ability to work. In a review on this sub-
ject, employment ranged from 34 to 96% after the age of
45 and 5 years disease duration, respectively, and work dis-
ability (reported under various terms) from 3 to 50% after
18 and 45 years disease duration, respectively. Days of sick
leave varied from 12 to 46 days per patient per year among
those who had a paid job [41]. A recent review has reported
the total annual indirect costs associated with AS to range
from $5,287 in the United States to $8,535 in Europe [42].

5. Current research goals

A significant outcome in patients with AS is the development
of new bone at typical entheseal sites such as the spine
(syndesmophytes) which sometimes may progress into a fully
fused or ‘bamboo’ spine with consequent loss of physical
ability and function. Active inflammation may also lead to
loss of bone mass, osteoporosis with associated spinal frac-
tures. However, as patients progress at variable rates, a
research challenge in SpA is to establish markers of progres-
sion to ankylosis, as well as markers of disease activity and
baseline predictors of response to treatment.
Recently, several biomarkers have been found to be elevated

in active AS and might provide information about disease
activity. These include metalloproteinases (MMP), such as
MMP-3, MMP-8 or MMP-9, which showed an association
with disease activity measured by BASDAI [43,44]. Aside
from TNF-a, other inflammatory cytokines, such as
interleukin-6 (IL-6), have also been seen to be elevated in
patients with active disease. When evaluating IL-6, VEGF
and C reactive protein (CRP) in patients with AS, an associa-
tion was seen between these biomarkers and clinical signs and
symptoms of AS and reduction of spinal inflammation as
demonstrated by MRI [45]. Biomarkers of bone and cartilage
destruction and new bone formation have also been assessed.
In a study, bone remodelling factors and growth factors
were measured in samples of patients with AS treated with
etanercept, before and after 12 weeks of treatment. Bone
formation markers (bone alkaline phosphatase, osteocalcin)
were significantly increased; C-telopeptide of type-I collagen
(CTX) levels (reflecting bone resorption), osteoprotegerin
(OPG) and RANK ligand did not change, and serum levels
of transforming growth factor-b (TGF-b), macrophage
colony-stimulating factor (M-CSF) and matrix MMP-3
were significantly decreased after 12 weeks of treatment [46].
In another study, bone morphogenetic protein-7 (BMP-7)
was elevated in patients with AS, but levels did not correlate
with BASDAI or inflammation [47]. Overall, it is not fully

understood how all these biomarkers are related to disease
activity which is still measured by subjective scores, such
as BASDAI. Further research is needed to find reliable
biomarkers for disease activity and response to treatment.

The prediction of response to treatment could allow
physicians to target patient candidates for TNFi and hence
potentially avoid side effects and costs of unnecessary treat-
ment. Increased acute phase reactants, presence of peripheral
arthritis, higher disease activity, higher functional status,
younger age, male sex and HLA-B27 positivity were indepen-
dent predictors for achieving clinical response and/or for
continuation of TNFi therapy in multivariate analyses in
one study [48,] although the association was not powerful
enough to predict response to treatment in a single patient.
In another study, a prediction model to identify AS subpopu-
lations likely to respond to TNFi showed that the combina-
tion of six variables: CRP, HLA-B27 genotype, BASFI, age,
enthesitis and choice of therapy adequately predicted clinical
improvement following TNFi therapy [49]. The development
of a prediction model may support physicians in decision
making on TNFi therapy in AS in daily clinical practice.

6. Scientific rationale

The pathogenesis of AS remains incompletely understood.
Cytokines and inflammatory cells have been found to be
elevated in patients with AS suggesting their potential role
in this disease. Cytokines are soluble proteins that have spe-
cific roles in inflammatory response, arranging the interaction
between cells of the immune system and can be broadly
divided into pro-inflammatory and anti-inflammatory types.
Cytokines considered to be pro-inflammatory include
TNF-a, interferon gamma, IL-1 and IL-6. These molecules
have been associated with T and B cell differentiation, lym-
phocyte and monocyte chemotaxis and the induction of acute
phase reactants. By contrast, anti-inflammatory cytokines,
including IL-4 and IL-10, block monocyte production of
IL-1, TNF-a and IL-6 [50].

There is now ample evidence showing the role of TNF-a
on the pathogenesis of AS. This has been demonstrated by
the beneficial results of biological therapy in patients with
AS. TNF-a was found increased in the serum of patients
with AS, as well as IL-6 which correlates with clinical and
parameters of disease activity [51,52].

Another important finding in the pathogenesis of AS has
been the elucidation of the role of CD4+ Th17 T cells and
the IL-23/IL-17 axis. T cells have been classified into
Th1 and Th2 depending on the kind of cytokines they pro-
duce when they are stimulated to differentiate. Th17 cells
are a third subset of the T-helper cells group that produces
different types of cytokines, such as IL-17. Th17 is implicated
in the autoimmune diseases. IL-23 induces the proliferation
of Th17 cells, but naı̈ve T cells do not express receptors for
IL-23. The interaction among molecules, such as IL-6 and
TGF-b, induces the development of Th17 cells. Th17 express
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transcription factors whose interaction causes expression of
the receptor for IL-23. IL-23 acts on T cells that are already
committed to the Th17 lineage.

Unregulated Th17 responses or overwhelming IL-17
production from T cells and other sources is associated with
chronic inflammation and severe immunopathological
conditions. IL-17 has an important role in inducing and
maintaining chronic inflammatory diseases [53,54].

Serum IL-17 and IL-23 levels have been found significantly
higher in AS patients than in healthy controls and the levels
correlate to disease activity [55].

Phosphodiesterase (PDE) inhibitors are another subject of
research in SpA.

PDEs comprise a large family of enzymes that metabolise
the ubiquitous second messengers, cAMP and cGMP.
PDE-4 is widely distributed in cell types implicated in chronic
inflammatory diseases. It is expressed in leukocytes and
hydrolyses cAMP. Raised cAMP levels exert inhibitory effects
on many inflammatory cells via activation of protein kinase A.
PDE-4 inhibitors reduce cAMP hydrolysis interfering with
cellular signalling and suppressing the activation of a variety
of inflammatory cells and they are considered a promising
anti-inflammatory drug [56-58].

7. Competitive environment

The biological therapies currently available for the treatment of
AS are all directed against pro-inflammatory molecules, in par-
ticular TNF-a. Although other pro-inflammatory molecules
have been successfully targeted in other inflammatory diseases,
their efficacy has been modest in AS (Tables 1 -- 5). Treatments
still in development are also described.

7.1 Biological therapies with approval for other

rheumatic diseases
Preliminary data suggested that other biologics licensed for
RA might hold promise for SpA, but subsequent results
have been disappointing. The information about safety and
efficacy of these drugs in AS comes largely from observational
studies and clinical reports. Randomised controlled trials are
needed to better balance their usefulness in this disease.
Biological treatments for RA on the market without approval
for AS are described below.

7.1.1 Tocilizumab and other blockers of IL 6
Tocilizumab is a humanised monoclonal antibody to the
human IL-6 receptor [59] that has been found effective in
RA [60]. However, the role of IL-6 in the pathogenesis of AS
remains controversial. IL-6 levels were found to be elevated
in patients with AS and SpA and correlated with disease activ-
ity [51]. IL-6 was expressed in biopsies of SIs from patients
with AS, particularly those with recent-onset disease [61],
although it was not considered a crucial regulator in an animal
model of TNF-mediated bilateral sacroiliitis [62]. Moreover, a
correlation between the baseline IL-6 level and the MRI score

and BASDAI has also been shown [45]. These data suggest a
role of IL-6 in AS.

A total of 51 case reports of SpA treated with tocilizumab
were found (Table 1) [63-72]. The first case was described
by Wendling et al. [67] who reported a patient with spondy-
loarthropathy who responded to anti-IL6 antibody followed
by a combination therapy of anti-CD4 and anti-IL-6
antibodies. Several other reports also echoed this response [64-69].
However, an observational study which included 21 patients
with axial and peripheral SpA [63] found no clinically relevant
response in patients with axial disease and the effects were
mixed in the group with peripheral disease after treatment
with tocilizumab. This was also the case on patients who had
been exposed to TNFi.

The largest randomised controlled trial, with tocilizumab
in AS included 48 patients all naı̈ve to TNFi for anti-TNF,
and did not show significant efficacy as against placebo [73].

Sarilumab is the first fully human monoclonal antibody
directed against IL-6Ra. The safety and efficacy of sarilumab in
AS was assessed in a randomised controlled trial. The intent-to-
treat and safety populations in this study comprised 301 and
300 patients, respectively. The patients included were refractory
or intolerant to NSAIDs, and naı̈ve for anti-TNF therapy [74].
Efficacy was assessed after 12 weeks of sarilumab treatment.
Although sarilumab was generally well tolerated, the study failed
to demonstrate efficacy in patients with AS assessed by the ASAS
20 response. In patients with a high baseline CRP, a trend was
noted in the percentage of patients achieving ASAS 20 only in
the highest dose of sarilumab (150 mg) compared to patients in
the placebo arm. Sarilumab development is now stopped in SpA.

7.1.2 Anakinra
IL-1 is a pro-inflammatory cytokine [75] which is upregulated
in peripheral tissues in AS. IL-1 polymorphisms are associated
with AS [76]. A prominent feature of AS and SpA is diffuse
osteitis in the spine and peripheral sites [77], and this is likely
to be associated with osteoclastic activation that contributes
to joint damage at these sites. IL-1 has a prominent role in
osteoclastic-mediated bone damage [78]. Therefore, IL-1
antagonism may be of importance in controlling the osteitis
associated with AS and SpA.

There are 29 case reports of SpA patients treated with ana-
kinra (Table 2) [79,80] showing some conflicting results. In one
open-label study with 20 NSAID refractory patients with AS
treated with anakinra over 24 weeks, there was some benefit
shown in only a small number of patients [80,] with one patient
3 days post-discontinuation of the drug with a further three
showing a clinical response up to 3 months after treatment
was stopped. By contrast, another study with nine patients
showed that 67% of patients achieved an ASAS 20 response
after 12 weeks of treatment [79]. However, injection site
reactions were described in all the patients reported.

7.1.3 Rituximab
Rituximab is a chimeric monoclonal antibody against CD20.
It is licensed for use in patients with RA who have failed
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treatment with one or more TNF-a antagonists. Immuno-
histological studies of specimens removed during spinal sur-
gery for AS have shown significantly increased numbers of
CD20+ B cells within joints exhibiting persistent inflamma-
tory lesions, most notably facet joints, in correlation with
MRI findings [81,82]. There are 49 case reports of rituximab
use in AS patients [83-88] (Table 3). Most of the cases that
were naı̈ve to TNFi responded to some degree to rituximab
plus steroids. By contrast, the efficacy seemed to be lower in
the patients who had been previously treated with TNFi.
Larger controlled studies are needed to elucidate a possible
role of rituximab in those AS cases that may have contra-
indications to TNFi therapy. Further, there have been some
reports describing induction and worsening of psoriasis lesions
with rituximab [89,90], although observational biological ther-
apy registries do not support a causative role in new-onset or
flare of pre-existing psoriasis in patients with RA [91].

7.1.4 Abatacept
Abatacept is a T-cell modulator cytotoxic T-lymphocyte
antigen 4 (CTLA-4) IgG with a modified Fc which has
been shown to selectively modulate the CD80/86:CD28 co-
stimulatory signal required for full T-cell activation and
which is approved for the management of RA [92].
T cells might play a role in the pathogenesis of AS.

Mononuclear cell infiltrates are mainly found in cartilage
and the subchondral bone. In early, active sacroiliitis, T cells
and macrophages are dominant in these infiltrates, suggesting
a specific cellular immune response [93]. Furthermore,
T-cell responses from CD4 and CD8 T cells against proteo-
glycan have been found circulating in the peripheral blood
of patients with AS [94,95]. There are two studies that assessed
the efficacy and safety of abatacept in AS, described in Table 4,
including a total of 37 patients. Both studies failed to show a
major response with abatacept.

7.1.5 Certolizumab
Certolizumab is a PEGylated Fab fragment of a humanised
anti-TNF monoclonal antibody that neutralises the activity
of TNF [66]. Certolizumab was approved for treatment of
RA in combination with MTX in the United States and
Europe in 2009. The use of PEGylation increases the half
life of the molecule and eliminates the chimeric Fc portion.
It is therefore hoped that adding polyethylene glycol will
produce a long-lasting compound with fewer side effects,
although it remains to be shown whether PEGylation does
indeed confer these advantages in clinical practice [66].
Clinical trials in Phase III are ongoing for the use of
certolizumab in AS.

7.2 Biological therapies in development for patients

with AS
There are several molecules that are being developed for the
treatment of AS (Table 5).

7.2.1 Secukinumab
Secukinumab is a fully human monoclonal antibody that
inhibits IL-17A. The safety and efficacy of secukinumab has
been assessed in a double-blind, placebo-controlled study [96].
A total of 30 patients fulfilling the 1984 modified New York
criteria for active AS were enrolled. Secukinumab induced sig-
nificantly higher ASAS 20 responses than placebo at week 6.
No early safety signals were noted in this study population.
The changes in the MRI induced by secukinumab have been
assessed in a 28-week double-blind placebo-controlled
study [97]. A total of 27 patients (22 on secukinumab and
5 on placebo) who fulfilled the 1984 modified New York cri-
teria had evaluable MRI at baseline. After treatment with only
two infusions of secukinumab, substantial reductions of spinal
inflammation as detected by MRI were seen. MRI changes

Table 2. Safety and efficacy of anakinra in AS.

Ref. Design n Disease Efficacy Safety Time FU Image

[80] Observational
study

20 AS. Did not respond
to NAIDs treatment
Previous treatment
with anti-TNF
blockers was allowed

No
5/13 achieved
ASAS 20
4/13 ASAS 40
2/13 ASAS 70
No changes in CRP

Injection site reaction
in 90% of patients
(one patients
discontinued
treatment due to
injection site reaction)
No infections

24 weeks 10 FU MRI investigation
at study end
No improvement in
acute inflammatory
lesions

[79] Observational
study

9 AS; failed at least
one NAIDs. No
previous anti-TNF

Yes
6/9 (67%) achieved
ASAS 20
3/9 (53%) achieved
ASAS 50 and
ASAS 70
BASDAI 5.88!3.63
BASFI 5.88!3.63
ASQol 12!8
CRP 31!17 mg/L
ESR 19!15

Injection site reaction
in all nine patients
and mild headaches

3 months Of the 38 regions of
enthesis/osteitis
determined at baseline,
23 (61%) improved or
regressed completely

N. Busquets-Perez et al.
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were seen as early as 6 weeks after start of treatment and were
maintained up to week 28. Results are consistent with MRI
findings obtained in previous AS trials with TNFi. These
results provide support that secukinumab may be a potential
treatment for patients with active AS.

There are currently other anti-IL-17 agents under evalua-
tion that seem to be efficacious for other autoimmune disor-
ders, such as autoimmune uveoretinitis [98,99], or skin
psoriasis, such as ixekizumab [100].

7.2.2 Apremilast
Apremilast (APR) is a novel, orally available small molecule that
specifically inhibits PDE-4, increasing intracellular cAMP and
thusmodulatesmultiple pro- and anti-inflammatorymediators.
The efficacy and safety of APR has been assessed in a double-
blind, placebo-controlled Phase II pilot study in AS patients,
uncontrolled on conventional NSAIDs, and with daily spinal
pain and stiffness for ‡ 2 weeks [101]. A total of 36 subjects
had ‡ 1 post-baseline assessment (intent-to-treat population)

Table 3. Articles on efficacy and safety of rituximab in AS.

Ref. Design N Disease Time FU Efficacy Safety Results MRI

[83] Case report 1 AS 24 weeks Yes
one anti-TNF naı̈ve patient.
At 4 weeks decreased:
BASDAI: 2.75!0.4
Back pain score:
8!1
CRP: 13!2 mg/L

No adverse events Bone marrow oedema
detected by MRI
disappeared almost
completely at week 14

[84] Phase II
clinical trial

20 AS 24 weeks Yes: 10 TNF-blocker naı̈ve
patients. Response: 50%
ASAS 20; 40% ASAS 40;
30% partial remission; 50%
achieved a BASDAI 50
No: 10 patients treated
previously with TNF-blocker.
Response: 30% ASAS 20;
10% ASAS 40; none 50%
improvement in BASDAI

90 adverse events:
Infections of the
upper respiratory
tract (n = 13):
infusion reactions
(n = 7)

No change in the mean
score on the Berlin
modification of the
ASSPI MRI.

[85] Observational
study
(French
Registry)

3 AS > 18 m in the
responders
At least 6 m the
non-responders

Yes: one TNF-blocker naı̈ve
patient. Value of baseline/
6 m: BASDAI 68/32; ESR-
CRP 142 -- 111/90 -- 177;
VAS 80/30
No: 2 patients with previous
anti-TNF. Value of baseline/
6 m: first patient: BASDAI
56/53; ESR-CRP
38 -- 57/31 -- 50
Second patient:
ESR-CRP 142 --
90/111 -- 177

NA NA

[86] Case report 1 AS
Hepatitis B

7 m Yes: one anti-TNF naı̈ve
patient. Values baseline/7
m: BASDAI 8.6/1; BASFI 7/1;
VAS patient 95/2; VAS
physician 90/3; ESR 90/3;
CRP 66/23

NA NA

[88] Observational
study

26 SpA (3/26
patients naı̈ve
for anti-TNF
therapy)

Mean number
of rituximab
courses
1.5(1 -- 5)

Yes: 11/23 was efficacious:
3/3 anti-TNF naı̈ve patients
and 8/23 TNF
non-responders

NA NA

[87] Case report 1 AS
Vasculitis

6 m No: one patient previously
treated with anti-TNF.
Values baseline/6 months:
ESR 27/33; CRP 32/36;
BASDAI 92/79

NA NA

BASDAI: Bath ankylosing disease activity index; BASFI: Bath ankylosing spondylitis functional index; CRP: C reactive protein; ESR: Erythrocyte sedimentation rate;

FU: Follow up; NA: Not available; R: Rituximab; VAS: Visual analogue scale.
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and completed the study. At week 12, APRwas associatedwith a
trend to greatermean improvement from baseline for all clinical
assessments compared with placebo. There was a significant
mean percentage change from baseline in levels of sclerostin
and RANKL, but not of OPG levels, in the APR group as
against placebo group. These results show that APR may be
effective and well tolerated in AS and modulates biomarkers of
bone biology. Larger Phase III studies of APR in AS are
now underway.

8. Potential development issues

TNFi drugs have been seen to be effective in AS. However,
studies with the anti-TNF currently on the market have
been done with patients meeting the New York criteria and
as such at and advanced or established disease state. The
term axial SpA encompasses all disease stages in AS referring
to cases with structural changes visible on X-ray in SIs and/or
spine as well as those who may have evidence of inflammation
on MRI but not on X-ray. Clinical trials with TNFi drugs
in these cases of nr-axial SpA have demonstrate efficacy
comparable if not superior to that seen in more advanced
disease [102,103].

A challenging clinical situation is how long to continue the
biological therapy for and if the dose of these drugs can be
reduced. In this line, some observational studies have been
published. In one study in Korean population, etanercept
25 mg/week was effective to maintain remission for AS [104].
In another study in United Kingdom, low-dose infliximab
(3 mg/kg at 8 weekly infusions) was effective in the treatment
of AS [105]. However, a recommendation cannot be made to
establish whether reducing the dose is feasible or not in all
the patients [106].

On the other hand, other studies have assessed if it is
possible to stop treatment when the patient gets into remis-
sion. In a study with infliximab, the treatment was stopped
after 3 years in all the patients. The majority of the patients
(90.5%) had a relapse, within 36 weeks [107]. Similar
findings have been described with etanercept and adalimu-
mab [108]. Therefore, data available so far do not support the
discontinuation of TNFi in patients who respond.

Regarding treatment drugs, ustekinumab is a human
monoclonal antibody binding with high affinity to the
p40 subunit of IL-12 and IL-23 and therefore it inhibits the
two cytokines. It is approved for the treatment of moderate
to severe psoriasis and it has been shown in Phase II clinical

Table 4. Safety and efficacy of abatacept in AS.

Ref. Design n Time

follow-up

Disease Efficacy Safety Image

[112] Phase II
clinical trials

15 with
inadequate
response to
anti-TNF
(Group 1)
15 anti-TNF
naı̈ve patients

36 weeks AS No
ASAS 40: 13% at week
24 in group 1. 0% of
group 2
ASAS 20: 27% group 1;
20% group 2
No change of BASDAI,
patient global assessment
or CRP

Well
tolerated

NA

[113] Observational
study

Seven with
failure of at
least two
anti-TNF

6 months n = 5 AS; n = 2
undifferentiated
spondyloarthropathy

No
No patient had an at
least 50% decrease in
the BASDAI
one patient had an at
least 2 cm decrease in
BASDAI
No changes in pain or
patient global
assessment score

No significant
adverse
events

NA

Table 5. Compounds in development.

Compound Company Mechanism of action Stage of development

APR Celgene Inhibits PDE-4 Phase III
Secukinumab Novartis Human monoclonal antibody that inhibits IL-17A Phase III
Sarilumab Sanofi Human monoclonal antibody directed against IL-6Ra Phase IIb
Certolizumab UCB Anti-TNF Phase III
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trials to be efficacious in controlling the signs and symptoms
of psoriatic arthritis [109]. There is currently one study under
way looking at efficacy of ustekinumab in AS.

Novel small therapeutic molecules are currently under
development for the treatment of RA and systemic lupus
erythematosus. Potential advantages of these molecules are
convenience of administration as oral drugs and decreased
cost. It is hoped that their risk--benefit profile would be
comparable to biologics. Efficacy has been shown for kinase
inhibitors in Phase III [110] and Phase II trials [111] (fostamatinib)
in RA. The potential of these drugs in AS should be studied in
the future.

9. Conclusions

AS is a chronic illness that primarily involves the axial
skeleton in particular the spine and the SIs. The knowledge
of disease pathogenesis in this condition has advanced signif-
icantly in the last decade. An important development has been
the significant decrease in the delay to diagnosis which is due
to the increased use of MRI and greater clinical awareness
now that there are effective therapies available. Early diagnosis
has enabled a more timely initiation of therapy which is
believed to improve the long-term prognosis.

Although the pathogenesis of AS is not fully understood,
cytokines, such as TNF-a, are now recognised as key
inflammatory mediators in AS. This is confirmed by the
clinical efficacy of biologic drugs against TNF-a. Four
TNFi agents are currently approved for the treatment of
patients with active AS who have insufficiently responded to
NSAIDs. However, despite leading to good control of clinical
signs and symptoms of disease as well as having a good safety
profile, the ability of these drugs to modify radiological
disease progression is still not fully confirmed.

Other potential therapeutic targets, such as IL-6, IL-1, B
cells or CD4, have been explored with little benefit. Drugs
against new promising targets, such as IL-17, are now
under development.

10. Expert opinion

TNFi are highly efficacious treatments in AS that have
improved the prognosis of these patients resulting in long-
term functional benefit. However, there are still patients with
severe disease not responding toTNFi orwith contraindications
to these drugs. Moreover, there is currently no alternate option
in case of anti-TNF failure. Alternate options are currently one
of the main unmet needs in clinical practice.

There have been several important developments in basic
and clinical research in recent times. Clinical research has
shown that an early diagnosis is of great importance to
improve the prognosis of patients with AS. Achieving this
issue needs to be based not only on the access to MRI for
the diagnosis but also on improving the knowledge and
raising awareness about these diseases among the medical com-
munity, as well as for patients and their relatives. With regards
to prognosis, accurate predicting models need to be validated.
Genetic studies might help to establish the prognosis in
patients and the risk of disease in relatives.

Studies about the interrelation between immune cells bymeans
of molecules such as cytokines or MMP have contributed to
elucidate the pathogenesis of AS and have enabled the develop-
ment of new drugs against molecules, such as IL-17. However,
neither the pathogenesis of AS nor the relationship of the
skeletal manifestations with the extra-articular disease such as
uveitis or enteropathic disease is not currently understood.

The use of TNFi improves pain and function in patients
with AS, but at present, a modification of the disease has
not been demonstrated. Research needs to assess if new
bone formation can be prevented if patients are treated
early with TNFi and if this can lead to cessation of
radiographic progression.
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