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Abstract
Objectives: FRAX uses clinical risk factors, with or without BMD, to calculate 10-year fracture risk. RA is a risk factor for osteoporotic fracture
and a FRAX input variable. FRAX predates the current era of RA treatment. We examined how well FRAX predicts fracture in contemporary RA
patients.

Methods: Administrative data from patients receiving BMD testing were linked to the Manitoba Population Health Research Data Repository.
Observed cumulative 10-year major osteoporotic fracture (MOF) probability was compared with FRAX-predicted 10-year MOF probability with
BMD for assessing calibration. MOF risk stratification was assessed using Cox regression.

Results: RA patients (n¼2099, 208 with incident MOF) and non-RA patients (n¼2099, with 165 incident MOF) were identified. For RA patients,
FRAX-predicted 10-year risk was 13.2% and observed 10-year MOF risk was 13.2% (95% CI 11.6, 15.1). The slope of the calibration plot was
0.67 (95% CI 0.53, 0.81) in those with RA vs 0.98 (95% CI 0.61, 1.34) in non-RA patients. Risk was overestimated in RA patients with high FRAX
scores (>20%), but FRAX was well calibrated in other groups. FRAX stratified risk in those with and without RA [hazard ratio (HR) 1.52 (95% CI
1.25, 1.72) vs 2.00 (95% CI 1.73, 2.31)], with slightly better performance in the latter (P for interaction¼0.004).

Conclusions: FRAX predicts fracture risk in contemporary RA patients but may slightly overestimate risk in those already at high predicted risk.
Thus the current FRAX tool continues to be appropriate for fracture risk assessment in RA patients.
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Introduction

The World Health Organization defines osteoporosis as ‘a
systemic skeletal disease characterized by low bone mass and
microarchitectural deterioration of bone tissue, with a conse-
quent increase in bone fragility and susceptibility to fracture’
[1]. Many factors contribute to the risk of osteoporotic frac-
ture beyond BMD and the quality of bone, including chronic
diseases, medications, falls and lifestyle [2]. To guide

treatment decisions, guidelines recommend using risk calcula-
tors that consider risk factors in addition to BMD. Most
prominent of these is the FRAX score. The FRAX score used
data from 12 international prospective cohort studies to de-
velop an algorithm that computes 10-year probability of a
major osteoporotic fracture (MOF) (clinical spine, hip, hu-
merus or forearm fracture) and the 10-year probability of hip
fracture alone [3].

Rheumatology key messages

• Validation of FRAX in modern RA patients was lacking.

• FRAX with BMD predicts incident major osteoporotic fracture well in this RA population.

• A small overestimation of fracture was seen in those at highest predicted risk.
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Patients with RA experience higher rates of chronic medical
complications, including osteoporosis. RA patients have sig-
nificantly lower BMD and higher FRAX risk compared with
healthy controls [4]. Proposed mechanisms include joint dam-
age, systemic inflammation and greater fall risk [5–7]. RA
increases fracture risk independent of glucocorticoid use, al-
though RA status was only available in three FRAX develop-
ment cohorts and relied on self-reports [7]. RA is an input
variable in the FRAX tool and can push a patient above treat-
ment thresholds [8].

Since the 1980s there has been a marked improvement in
therapy for RA, first with conventional systemic DMARDs
(csDMARDs), then with biologics revolutionizing the treat-
ment of RA. Most of the data used in constructing the FRAX
algorithm were collected prior to widespread use of biologics
[7, 9]. RA patients have become progressively healthier and
are at lower risk of downstream consequences of untreated
RA [10], raising the question, with RA patients healthier than
when FRAX was first developed, does FRAX still accurately
estimate fracture risk in RA patients?

FRAX was validated in RA patients by Klop et al. [11] us-
ing the Clinical Practice Research Datalink (CPRD) database
in the UK with an index date of 1 January 2004 and up to
10 years of observation. Klop et al. [11] found that the UK
FRAX overestimated fracture risk in RA for both MOF and
hip fracture, but conclusions regarding MOF were limited by
a lack of hospital linkage for MOF. Since BMD was not avail-
able, the FRAX score was used without BMD, which does not
mirror clinical practice in many high-income countries [12,
13]. Mousa et al. [14] validated FRAX for incident MOF in a
small retrospective cohort of 662 RA patients (356 RA
patients with DXA results available) showing good prediction
for MOF without BMD and some underestimation of fracture
in those ages 40–59 years with BMD. Parental hip fracture
and complete glucocorticoid data were not available, compet-
ing mortality analysis was not used and the data index dates
are not current (1980–2007).

FRAX has been validated in the general population [15,
16]. The current study is the largest longitudinal direct valida-
tion of FRAX with BMD in RA patients. Therefore, this study
informs clinical decision making by filling a gap in the litera-
ture: validating FRAX with BMD for MOF prediction in the
modern era of RA treatment.

Methods

Study design and data sources

This study is an observational cohort study using routinely
collected health administrative data.

Manitoba is a province in Canada with a population of
�1.4 million with a one-tier, single-payer public healthcare
system [17]. The Manitoba BMD program oversees all DXA
tests in Manitoba, with data available since 1990 [18]. The
Manitoba BMD database shows >99% completeness for
BMD results and >99% successful linkage to population
health databases [19]. The index date is taken as the patient’s
first BMD. Therefore this database represents a selected, but
clinically relevant, population of patients who have been sent
for, and received, BMD testing as part of routine clinical care
for osteoporosis. The Manitoba Health Information Privacy
Committee approved access to the de-identified data and waived

the requirement for signed consent (HIPC 2016/2017-29), in
accordance with the Personal Health Information Act (PHIA).

Study population

To reflect RA treatment in the biologics era, only patients
with a first BMD assessment in 2000 onwards were included
[20]. Other inclusion criteria were age >40 years and at least
2 years of observation time before the first DXA.

RA cases were identified using two complementary sources:
clinical diagnosis gathered at the time of DXA (intake ques-
tionnaire reviewed by medical staff, supplemented with a re-
view of medications and referring physician contact as
required) and the validated administrative database definition
by Hitchon et al. [21] [five physician or hospital visits for RA
(if coverage �2 years) or three physician or hospital visits for
RA (if coverage <2 years)]. RA billing codes were based on
the International Classification of Disease version 9 and
10 codes (ICD-9-CM: 714 rheumatoid arthritis and other in-
flammatory polyarthropathies; ICD-10-CA: M05, M06).

An equal number of unmatched non-RA patients were
randomly selected from patients who met the same inclusion
criteria but did not satisfy a diagnosis of RA. Patients were
not excluded for other health conditions. The non-RA group
was used to assess the performance of FRAX in the general
population. A deliberate decision was made not to match the
comparator patients to RA patients on the basis of age or sex,
since this would tend to select for non-RA secondary condi-
tions referred for BMD testing [13]. By not matching, the
comparator group largely represents an unselected general
population and is more representative of the ‘usual use case’
for FRAX. Importantly, an unselected comparator group still
has enough overlap in FRAX scores with the RA group for
useful comparison.

Data linkage

Linkage occurred at the level of the Manitoba Centre for
Health Policy, and prior to the dataset being uploaded, 1168
of 158 131 (0.7%) observations were dropped because of
non-linkage. Non-linkage generally occurs if the patient did
not have a Provincial Health Identification Number (PHIN)
due to healthcare funding being provided by an alternate
agency (e.g. residents from neighbouring provinces or mem-
bers of the Department of National Defence).

Bone density measurements and fracture

probability

Hip DXA scans were acquired in keeping with the manufac-
turer’s recommendations (Prodigy or iDXA, GE Healthcare,
Madison, WI, USA). Instruments have been previously cross-
calibrated using anthropomorphic phantoms and shown to
have stable long-term performance (coefficient of variation
<0.5%).

The 10-year probability of MOF was calculated for the
Canadian FRAX using FRAX Desktop Multi-Patient Entry,
version 3.8. BMI, age, femoral neck BMD and other variables
required for the FRAX calculation were obtained from infor-
mation and direct measurements (height and weight) and col-
lected from patients through the intake questionnaire; as
described elsewhere, this information was supplemented with
population-based healthcare data (hospital diagnoses, physi-
cian billing claims, provincial pharmacy database), ensuring
essentially complete information in effectively all subjects
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(Supplementary Table S1, available at Rheumatology online)
[22]. Before 2005, parental hip fracture was available by self-
report, and after 2005, by linkage to parental hospitalization
information. Oral glucocorticoid use was defined as >90 days
of oral glucocorticoids obtained from the Manitoba Drug
Program Information Network dispensed in the year prior to
BMD [23].

When femoral neck BMD was missing, FRAX was calcu-
lated using clinical risk factors alone (3.6% of patients). In an
exploratory analysis, we also calculated the FRAX–MOF–
BMD score for the RA group where the RA input was set to
absent.

RA medication categories of csDMARD and biologic thera-
pies were defined by the Anatomical Therapeutic Chemical
(ATC) classification system captured for 2 years prior to the
index date using data from the Manitoba Drug Program
Information Network. Codes are based in part on previously
published categories and updated based on current drug avail-
ability in Manitoba (Supplementary Table S2, available at
Rheumatology online) [24]. Small molecule RA therapies (e.g.
tofacitinib) were considered a biologic equivalent for the pur-
poses of this study.

Outcomes

Fracture was assessed using hospital diagnosis and procedure
codes [International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) prior to 2004,
International Classification of Diseases, Tenth Revision,
Canadian Enhancements (ICD-10-CA) thereafter] and physi-
cian billing claims (ICD-9-CM) using previously validated
definitions that exclude fractures accompanied by high
trauma codes (Supplementary Table S3, available at
Rheumatology online) [25, 26]. The primary outcome was in-
cident MOF (defined as hip, proximal humerus, clinical spine
or forearm fracture). Fractures were excluded if there were
hospital or physician visits with the same type of fracture in
the 6 months preceding an incident fracture diagnosis, to pre-
vent double counting of a single fracture.

Statistical analysis

Statistical analysis was performed using Stata 16 (StataCorp,
College Station, TX, USA) [27] and R for graphing (R
Foundation for Statistical Computing, Vienna, Austria) [28].
Baseline characteristics were captured at the date of BMD.
RA and non-RA between-group differences were calculated
using a two-sided t-test for continuous normally distributed
variables, Wilcoxon rank sum test for continuous non-
normally distributed variables and chi-squared test for cate-
gorical variables.

The 10-year observed cumulative MOF probability was es-
timated in the presence of competing mortality as previously
described [29]. Calibration was assessed using predicted com-
pared with observed events at 10 years, slope of the calibra-
tion plot and intercepts and calibration plots by category of
predicted risk [low (<10%), moderate (10–20%) and high
(>20%) FRAX scores].

Using Cox proportional hazards regression, ratios per S.D.
increase in FRAX score were estimated. FRAX scores were
log-transformed due to a skewed distribution. The primary
analysis was stratified by RA status and then two-way group-
by-FRAX interaction testing was performed. Sensitivity analy-
sis for missing femoral neck T-score, excluding RA from the

FRAX score, sex and glucocorticoid exposure were
performed.

The REporting of studies Conducted using Observational
Routinely collected health Data (RECORD) checklist as rec-
ommended by the Enhancing the QUAlity and Transparency
Of health Research (EQUATOR) network was used, with rel-
evant sections referenced in the checklist in Supplementary
Table S4, available at Rheumatology online [30].

Results

Our study population included 2099 RA patients and 2099
non-RA patients. Characteristics are reported in Table 1. The
mean age of the RA patients was 62.5 years (S.D. 11.0), with
16% being men. In the prior 2 years, 10% were prescribed a
biologic or small molecule treatment for RA and 81% were
prescribed csDMARDs. In the year prior, 28% had glucocor-
ticoid exposure. csDMARDs can be prescribed for diseases
other than RA, and exposure in the non-RA group was 4%.
In the RA population (n¼ 2098), the 10-year MOF risk was
low (<10%) in 996 patients, moderate (10–20%) in 706
patients and high (>20%) in 396 patients. In the non-RA
comparator population (n¼ 2099), the 10-year MOF risk
was low (<10%) in 1305 patients, moderate (10–20%) in
579 patients and high (>20%) in 215 patients.

Outcomes and observation times are shown in Table 1. A
total of 208 first incident MOFs in RA patients (65 in low, 70
in moderate and 73 in high-risk categories) and 165 first inci-
dent MOFs in non-RA patients (53 in low, 70 in moderate
and 42 in high-risk categories) were observed. During follow-
up, RA patients were more likely than non-RA patients to
fracture [15.6 (95% CI 13.6, 17.8) vs 11.7 (95% CI 10.0,
13.6) fractures per 1000 person-years; P¼0.006] or die [25.7
(95% CI 23.2, 28.5) vs 20.4 (95% CI 18.2, 22.9) deaths per
1000 person-years; P¼ 0.003].

FRAX calibration

In RA patients, the mean predicted 10-year MOF risk (using
FRAX–MOF–BMD) was 13.2% and observed 10-year MOF
was 13.2% (95% CI 11.6, 15.0). The slope of the calibration
plot was 0.67 (95% CI 0.53, 0. 81) (Fig. 1A), but the differ-
ence between predicted and observed risk was not significant
except in the lowest decile of predicted risk (Fig. 1A).

In the non-RA population, predicted risk was 10.2% and
observed fracture risk was 10.3% (95% CI 8.8, 11.9). The
slope of the calibration plot was near unity at 0.98 (95% CI
0.61, 1.34) (Fig. 1B).

When classifying patients by risk categories, 1702 of 2098
RA patients (81%) were in the low (<10%) or moderate risk
(10–20%) categories (Fig. 1C), which were well calibrated. In
the non-RA population, all risk categories showed calibration
that included the line of equality (Fig. 1D).

Cox proportional hazards models

Cox proportional hazards models showed that FRAX signifi-
cantly predicted risk in those with RA and without RA
(Table 2). Clinical FRAX score (without BMD) predicted
MOF with a higher HR in non-RA patients [1.93 (95% CI
1.66, 2.24)] than RA patients [1.44 (95% CI 1.28, 1.63)],
with a P for interaction of 0.003. The addition of BMD to the
FRAX–MOF score increased the HR in the RA group to 1.52
(95% CI 1.35, 1.72), which was again lower than the non-RA
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group [2.00 (95% 1.73, 2.31)], with a P for interaction of
0.004.

Sensitivity analysis

In RA patients not exposed to glucocorticoids (n¼ 1506), the
mean MOF risk was 12.2% and observed 10-year MOF risk
was 13.8% (95% CI 11.8, 16.1) (Supplementary Fig. S1,
available at Rheumatology online). In RA patients without
glucocorticoid exposure, Cox proportional hazards models
showed FRAX predicted fracture risk (Supplementary
Table S5, available at Rheumatology online).

Sex-stratified analyses showed wide CIs for men (n¼328)
that limits interpretation (Supplementary Fig. S2, available at
Rheumatology online) and the P-value for the two-way inter-
action of FRAX and sex was not statistically significant for
both FRAX–MOF with and without BMD (Supplementary
Tables S6 and S7, available at Rheumatology online).
Analysis for female sex only (n¼ 1771) resembled the results
for the entire group (Supplementary Fig. S2, available at
Rheumatology online).

Omitting RA from the FRAX score led to overall underesti-
mation of fracture (Supplementary Fig. S3, available at
Rheumatology online). Omitting those with a missing femoral
neck T-score did not change the overall results.

Discussion

RA patients were more likely to fracture or die than non-RA
patients. FRAX without and with BMD stratifies MOF risk in
RA patients, although HRs were slightly lower than in non-
RA patients. HRs for MOF prediction were higher for FRAX
with BMD than without. A slight overestimation of fracture
risk was seen in higher FRAX risk RA patients (particularly in
the top two deciles of risk and high FRAX score >20%). For
those at low or moderate risk, FRAX was well calibrated. For
RA patients in the top two deciles of FRAX risk, the modest

overestimation of risk may not have clinical implications since
these patients may fall well above treatment thresholds.

Validation of FRAX in the RA population was published
by Klop et al. in 2016 [11]. That study has many strengths:
they considered competing mortality analysis, used an appro-
priate outcome calculated by survival methods, had appropri-
ate follow-up times and used a large, well-established
administrative database (the UK CPRD). Firm conclusions
from that study could only be made from hip fracture (247
outcomes) and showed overestimation of FRAX without
BMD for hip fracture [5.5% vs 4.1% (95% CI 3.6, 4.6)], es-
pecially in higher-risk groups, with calibration plots very like
the current study, showing overestimation in patients in the
highest two deciles of risk. The current study demonstrates re-
producibility of some of the findings by Klop et al. [11] (over-
estimation of fracture seen in high-risk patients); the
differences in population, risk score and outcomes between
the two studies speak to reproducibility.

Our findings are generally consistent with Mousa et al.
[14], who showed acceptable validation of FRAX for incident
MOF with and without BMD in a smaller retrospective co-
hort, although they did not observe the overestimation of
fracture at highest risk. Yu et al. [31] studied 493 Taiwanese
RA participants over a 3-year period in a prospective cohort
study that sought to identify the optimal threshold for FRAX
based on receiver operating characteristics curves. The
authors suggest a Taiwan FRAX–MOF threshold of 22% for
treatment intervention, which generally agrees with guidelines
using a 20% FRAX cut-off [32, 33]. However, this study was
limited by short follow-up time (less than the 10 years pre-
dicted in FRAX) and a lack of competing mortality analysis.
Both of these studies have limitations because of low event
rates, with 76 MOFs in Mousa et al. [14] and 116 MOFs in
Yu et al. [31].

A major strength of the current study is the use of the out-
come measure of 10-year cumulative incidence considering

Table 1. Baseline characteristics and outcomes

Characteristics and outcomes RA (n¼2099) Non-RA (n¼2099) P-value

Age, years, mean (S.D.) 62.5 (11.0) 65.4 (11.0) <0.001
Male, n (%) 328 (16) 224 (11) <0.001
BMI, kg/m2, mean (S.D.) 28.00 (5.85) 27.47 (5.60) 0.003
Prior fracture, n (%) 369 (18) 439 (21) 0.006
Parental hip fracture, n (%) 172 (8) 180 (9) 0.656
Smoker, n (%) 287 (14) 225 (11) 0.003
Glucocorticoid use, n (%) 593 (28) 86 (4) <0.001
Secondary causes of osteoporosis (other than RA) , n (%) 240 (11) 338 (16) <0.001
High alcohol use, n (%) 13 (1) 17 (1) 0.464
Femoral neck T-score, mean (S.D.) �1.38 (1.05) �1.34 (1.01) 0.156
FRAX–BMD–MOF, mean (S.D.) 13.2 (9.5) 10.2 (7.4) <0.001
Diabetes, n (%) 293 (14) 247 (12) 0.034
RA drug, n (%)

Biologic or small molecule 207 (10) 7 (0) <0.001
csDMARD 1708 (81) 78 (4) <0.001

Ethnicity, n (%)
White 2002 (95) 1991 (95) 0.569
Non-white 57 (3) 63 (3)
Missing 40 (2) 45 (2)

MOFs, n (%) 208 (9.9) 165 (7.9) 0.020
MOF/1000 person-years (95% CI) 15.6 (13.6–17.8) 11.7 (10.0–13.6) 0.006
Deaths, n (%) 362 (17.2) 300 (14.3) 0.009
Deaths/1000 person-years (95% CI) 25.7 (23.2–28.5) 20.4 (18.2–22.9) 0.003

Events measured at <10 years observation time.
Bold values are statistically significant.
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competing mortality. This study has an appropriate sample
size with 208 outcomes in the RA group and is greater than
the 100 outcomes recommended [34, 35]. Risk of bias due to
missing data is low, thanks to few missing values and a very
high rate of data linkage (99.3%). Klop et al. [11] did not
have BMD data available; the robust and complete BMD data
in this study is a significant strength and mirrors clinical prac-
tice in high-income countries [12, 13]. Fracture outcome defi-
nitions for this study have been validated [25]. We used a
validated administrative definition of RA supported by the
high rate of csDMARD use [21].

Limitations are acknowledged. The sample size led to wide
CIs that could contribute to uncertainty. The sample size is
small in the high-risk group, limiting the precision of our esti-
mates, especially when predicted risk is >20%. Nevertheless,
the point estimates suggest that patients falling in this cate-
gory have an observed cumulative risk >20% (Fig. 1C and
D). This dataset represents a population where osteoporosis
assessment by way of DXA was arranged by a care provider
and, as such, represents a clinically relevant and pragmatic
choice of population. This population may be subject to
healthy referral bias since patients were well enough to be
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Figure 1. Ten-year observed MOF vs predicted probability using FRAX–BMD by decile and risk category. (A) RA population (n¼ 2099). (B) Non-RA
comparator population (n¼ 2099) by decile of FRAX. (C) RA population (n¼ 2098): low (n¼ 996), moderate (n¼ 706) and high (n¼ 396) risk. (D) Non-RA
comparator population (n¼ 2099): low (n¼ 1305), moderate (n¼ 579) and high (n¼ 215) risk. Dotted line represents observed equal to predicted. Solid

lines are lines of best fit. Dashed vertical lines denote low (<10%), moderate (10–20%) and high (>20%) FRAX scores

Table 2. HRs for incident MOFs per S.D. increase in FRAX score

Score RA patients, HR (95% CI) Non-RA patients, HR (95% CI) P-value for interaction (group*FRAX)

FRAX without BMD 1.44 (1.28, 1.63) 1.93 (1.66, 2.23) 0.003
FRAX with BMD 1.52 (1.35, 1.72) 2.00 (1.73, 2.31) 0.004
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referred for and receive DXA testing. From an external valid-
ity perspective, this population may also represent an older
[62.5 years (S.D. 11.0)], predominantly White population
(95%), with higher glucocorticoid exposure (28%) and lower
biologic/small molecule exposure (10%) than other RA popu-
lations [36, 37]. The original hypothesis of this study was that
fracture risk may be lower than predicted by FRAX in
patients in the biologic era. The low biologic/small molecule
exposure (10%) may have impacted the results, and further
study in cohorts of younger RA patients with greater biologic
exposure may yield different results.

Conclusions

FRAX was validated to predict fracture risk in modern RA
patients but may slightly overestimate risk in those already at
high predicted risk, although sample size limits the ability to
make firm conclusions in high-risk patients. Clinicians can
continue to use FRAX in the osteoporosis management of RA
patients.

Supplementary material

Supplementary material is available at Rheumatology online.

Data availability

Data sharing is not permitted under the Researcher
Agreement with Manitoba Health and Seniors Care
(MHASC). However, researchers may apply for data access
through the Health Research Ethics Board of the University of
Manitoba and the Health Information and Privacy
Committee of MHASC.

Funding

No specific funding was received from any bodies in the pub-
lic, commercial or not-for-profit sectors to carry out the work
described in this article.

Disclosure statement: C.R. has received speaking and advi-
sory board fees from AbbVie, Novartis, Eli Lilly, Amgen,
Janssen and Pfizer for unrelated topics. E.V.M. has received
consultancy fees, lecture fees, grant funding and/or honoraria
from AgNovos, Amgen, AstraZeneca, Consilient Healthcare,
Fresenius Kabi, Gilead, GlaxoSmithKline, Hologic, Internis,
Eli Lilly, Merck, Novartis, ObsEva, Pfizer, Radius Health,
Redx Oncology, Roche, Sanofi Aventis, UCB, ViiV, Warner
Chilcott and I3 Innovus. N.C.H. has received consultancy
fees, lecture fees, honoraria and/or grant funding from
Alliance for Better Bone Health, Amgen, MSD, Eli Lilly,
Radius Health, Servier, Shire, UCB, Kyowa Kirin, Consilient
Healthcare, Theramex and Internis Pharma. J.A.K. led the
team that developed FRAX as director of the WHO
Collaborating Centre for Metabolic Bone Diseases; he is a di-
rector of Osteoporosis Research Ltd, that maintains FRAX.
R.S., L.M.L. and W.D.L. have no disclosures.

Acknowledgements

The authors acknowledge the Manitoba Centre for Health
Policy for use of data contained in the Population Health
Research Data Repository (HIPC 2016/2017-29). The results

and conclusions are those of the authors and no official en-
dorsement by the Manitoba Centre for Health Policy,
Manitoba Health, Seniors and Active Living or other data
providers is intended or should be inferred. This article has
been reviewed and approved by the members of the Manitoba
Bone Density Program Committee.

References

1. Peck WA, Burckhardt P, Christiansen C et al. Consensus develop-
ment conference: diagnosis, prophylaxis, and treatment of osteopo-
rosis. Am J Med 1993;94:646–50.

2. Lorentzon M, Cummings SR. Osteoporosis: the evolution of a di-
agnosis. J Intern Med 2015;277:650–61.

3. Kanis J. Assessment of osteoporosis at the primary health-care level.
Technical Report. University of Sheffield, UK: World Health
Organization Collaborating Centre for Metabolic Bone Diseases, 2007.

4. Senosi MR, Fathi HM, Baki NMA et al. Bone mineral density, vita-
min D receptor (VDR) gene polymorphisms, fracture risk assess-
ment (FRAX), and trabecular bone score (TBS) in rheumatoid
arthritis patients: connecting pieces of the puzzle. Clin Rheumatol
2022;41:1333–42.

5. Adami G, Saag KG. Osteoporosis pathophysiology, epidemiology,
and screening in rheumatoid arthritis. Curr Rheumatol Rep 2019;
21:34.

6. Kaz Kaz H, Johnson D, Kerry S et al. Fall-related risk factors and
osteoporosis in women with rheumatoid arthritis. Rheumatology
(Oxford) 2004;43:1267–71.

7. Kanis JA, Johansson H, Oden A et al. A meta-analysis of prior cor-
ticosteroid use and fracture risk. J Bone Miner Res 2004;19:893–9.

8. Kanis JA, Johnell O, Oden A, Johansson H, McCloskey E. FRAX
and the assessment of fracture probability in men and women from
the UK. Osteoporos Int 2008;19:385–97.

9. Kanis JA, Johansson H, Harvey NC, McCloskey EV. A brief his-
tory of FRAX. Arch Osteoporos 2018;13:118.

10. Curtis JR, Singh JA. Use of biologics in rheumatoid arthritis: cur-
rent and emerging paradigms of care. Clin Ther 2011;33:679–707.

11. Klop C, de Vries F, Bijlsma JW, Leufkens HG, Welsing PM.
Predicting the 10-year risk of hip and major osteoporotic fracture
in rheumatoid arthritis and in the general population: an indepen-
dent validation and update of UK FRAX without bone mineral
density. Ann Rheum Dis 2016;75:2095–100.

12. Compston J, Cooper A, Cooper C et al.; National Osteoporosis
Guideline Group (NOGG). UK clinical guideline for the prevention
and treatment of osteoporosis. Arch Osteoporos 2017;12:43.

13. Papaioannou A, Morin S, Cheung AM et al.; Scientific Advisory
Council of Osteoporosis Canada. 2010 clinical practice guidelines
for the diagnosis and management of osteoporosis in Canada: sum-
mary. CMAJ 2010;182:1864–73.

14. Mousa J, Peterson MN, Crowson CS et al. Validating the FRAX
Score in a US population-based study of patients with rheumatoid
arthritis. J Rheumatol 2023;50:1279–86.

15. Leslie WD, Lix LM, Johansson H et al.; Manitoba Bone Density
Program. Independent clinical validation of a Canadian FRAX
tool: fracture prediction and model calibration. J Bone Miner Res
2010;25:2350–8.

16. Kanis JA, Oden A, Johnell O et al. The use of clinical risk factors
enhances the performance of BMD in the prediction of hip and os-
teoporotic fractures in men and women. Osteoporos Int 2007;18:
1033–46.

17. Statistics Canada. Census Profile, 2021, Statistics Canada. 2023.
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/
details/page.cfm?Lang=E&SearchText=Manitoba&DGUIDlist=
2021A000246&GENDERlist=1,2,3&STATISTIClist=1&HEAD
ERlist=0 (6 October 2023, date last accessed).

18. Leslie WD, Metge C. Establishing a regional bone density program:
lessons from the Manitoba experience. J Clin Densitom 2003;6:
275–82.

6 Ceri Richards et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/kead676/7471867 by H

artley Library user on 20 August 2024

https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/kead676#supplementary-data
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/details/page.cfm?Lang=E&hx0026;SearchText=Manitoba&hx0026;DGUIDlist=2021A000246&hx0026;GENDERlist=1,2,3&hx0026;STATISTIClist=1&hx0026;HEADERlist=0


19. Leslie WD, Caetano PA, Macwilliam LR, Finlayson GS.
Construction and validation of a population-based bone densitom-
etry database. J Clin Densitom 2005;8:25–30.

20. Health Canada. Enbrel. Notice of Compliance database. Health
Canada. 2022. https://www.canada.ca/en/health-canada/services/
drugs-health-products/drug-products/notice-compliance/database.
html (16 August 2020, date last accessed).

21. Hitchon CA, Khan S, Elias B, Lix LM, Peschken CA. Prevalence
and incidence of rheumatoid arthritis in Canadian first nations and
non-first nations people: a population-based study. J Clin
Rheumatol 2020;26:169–75.

22. Leslie WD, Morin SN, Lix LM et al. Performance of FRAX in
women with breast cancer initiating aromatase inhibitor therapy: a
registry-based cohort study. J Bone Miner Res 2019;34:1428–35.

23. Kozyrskyj AL, Mustard CA. Validation of an electronic,
population-based prescription database. Ann Pharmacother 1998;
32:1152–7.

24. Widdifield J, Bernatsky S, Paterson JM et al. Accuracy of Canadian
health administrative databases in identifying patients with rheu-
matoid arthritis: a validation study using the medical records of
rheumatologists. Arthritis Care Res 2013;65:1582–91.

25. Lix LM, Azimaee M, Osman BA et al. Osteoporosis-related frac-
ture case definitions for population-based administrative data.
BMC Public Health 2012;12:301.

26. Epp R, Alhrbi M, Ward L, Leslie WD. Radiological validation of
fracture definitions from administrative data. J Bone Miner Res
2018;33(Supp 1):S275.

27. StataCorp LLC. Stata statistical software: release 16. College
Station, TX: StataCorp, 2019.

28. R Core Team. R: A language and environment for statistical com-
puting. Vienna, Austria, 2020. https://www.R-project.org/ (3
August 2020, date last accessed).

29. Leslie WD, Lix LM, Wu X; Manitoba Bone Density Program.
Competing mortality and fracture risk assessment. Osteoporos Int
2013;24:681–8.

30. Benchimol EI, Smeeth L, Guttmann A et al.; RECORD Working
Committee. The REporting of studies Conducted using
Observational Routinely-collected health Data (RECORD) state-
ment. PLoS Med 2015;12:e1001885.

31. Yu SF, Chen MH, Chen JF et al. Establishment of a preliminary
FRAXVR -based intervention threshold for rheumatoid arthritis-
associated fragility fracture: a 3-year longitudinal, observational, co-
hort study. Ther Adv Chronic Dis 2022;13:20406223221078089.

32. Papaioannou AM, Cheung S, Atkinson A et al. Clinical practice
guidelines for the diagnosis and management of osteoporosis in
Canada: background and technical report. Osteoporosis.ca 2010;
62:243–50.

33. Eastell R, Rosen CJ, Black DM et al. Pharmacological management of
osteoporosis in postmenopausal women: an endocrine society clinical
practice guideline. J Clin Endocrinol Metab 2019;104:1595–622.

34. Collins GS, Ogundimu EO, Altman DG. Sample size considerations
for the external validation of a multivariable prognostic model: a
resampling study. Stat Med 2016;35:214–26.

35. Vergouwe Y, Steyerberg EW, Eijkemans MJ, Habbema JD.
Substantial effective sample sizes were required for external valida-
tion studies of predictive logistic regression models. J Clin
Epidemiol 2005;58:475–83.

36. Ram�ırez J, Inciarte-Mundo J, Cuervo A et al. Comparable long-
term outcomes between DAS28-ESR remission criteria and ACR/
EULAR definitions in patients with established rheumatoid arthri-
tis. Clin Rheumatol 2021;40:2665–72.

37. Pombo-Suarez M, Maneiro Fernandez JR, Gomez-Reino JJ.
Adherence to treatment in patients with rheumatoid arthritis from
Spain. Patient Prefer Adherence 2021;15:111–7.

Fracture prediction in RA: validation of FRAX 7

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/kead676/7471867 by H

artley Library user on 20 August 2024

https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/notice-compliance/database.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/notice-compliance/database.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/notice-compliance/database.html
https://www.R-project.org/


Cosentyx licensed indications in rheumatology: Cosentyx is indicated for the treatment of active psoriatic arthritis in adult patients (alone or in combination with methotrexate) when the 
response to previous disease-modifying anti-rheumatic drug therapy has been inadequate; active ankylosing spondylitis in adults who have responded inadequately to conventional therapy; 
active non-radiographic axial spondyloarthritis with objective signs of inflammation as indicated by elevated C-reactive protein and/or magnetic resonance imaging evidence in adults who have 
responded inadequately to non-steroidal anti-inflammatory drugs; moderate to severe plaque psoriasis in children and adolescents from the age of 6 years, and adults who are candidates 
for systemic therapy; active enthesitis-related arthritis in patients 6 years and older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who cannot 
tolerate conventional therapy; active juvenile psoriatic arthritis in patients 6 years or older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who 
cannot tolerate, conventional therapy.5,6

ULTIMATE (N=166), a multicentre, randomised, double-blind, placebo-controlled, 52-week Phase III trial in patients with PsA. Patients were randomly assigned to receive either weekly 
subcutaneous Cosentyx (300 mg or 150 mg according to the severity of psoriasis) or placebo followed by 4-weekly dosing thereafter. The primary outcome of mean change in the ultrasound 
GLOESS from baseline to Week 12 was met (−9 vs −6; p=0.004).2,3 
MATURE (N=122), a 52-week, multicentre, double-blind, randomised, placebo-controlled, Phase III trial in patients with PsO. Eligible patients were randomised to Cosentyx 300 mg or placebo.  
The co-primary endpoints were PASI75 and IGA mod 2011 0/1 responses at Week 12. The study met the co-primary endpoints: PASI75 and IGA mod 2011 0/1 response at Week 12 were met for 
Cosentyx 300 mg vs placebo (95% vs 10% and 76% vs 8% respectively, p<0.0001).4 

MAXIMISE (N=498) a double blind, placebo-controlled, multicentre, Phase IIIb study in patients with PsA. Patients were randomised in a 1:1:1 ratio to receive Cosentyx 300 mg, 150 mg or 
placebo. The primary endpoint of the proportion of patients achieving and ASAS20 response with Cosentyx 300 mg at Week 12 vs placebo was met (63% vs 31% respectively, p<0.0001).1

ACR, American College of Rheumatology; AI, auto-injector; ASAS, Assessment of SpondyloArthritis International Society; BASDAI, Bath; ankylosing spondylitis disease activity index;  
EULAR, European Alliance of Associations for Rheumatology; GLOESS, Global EULAR and OMERACT synovitis score; IGA mod 2011 0/1, investigator global assessment modified 2011 0/1; 
OMERACT, outcome measures in rheumatology; PASI, psoriasis area and severity index; PsA, psoriatic arthritis; PsO, plaque psoriasis. 
References: 1. Baraliakos X, et al. RMD open 2019;5:e001005; 2. Conaghan PG, et al. Poster 253. Rheumatology 2022;61(Suppl1). DOI:10.1093/
rheumatology/keac133.252; 3. D’Agostino MA, et al. Rheumatology 2022;61:1867–1876; 4. Sigurgeirsson B, et al. Dermatol Ther 2022;35(3):e15285;  
5. Cosentyx® (secukinumab) GB Summary of Product Characteristics; 6. Cosentyx® (secukinumab) NI Summary of Product Characteristics;  
7. Lynde CW, et al. J Am Acad Dermatol 2014;71(1):141–150; 8. Fala L. Am Health Drug Benefits 2016;9(Special Feature):60–63; 9. Schön M  
& Erpenbeck L. Front Immunol 2018;9:1323; 10. Gorelick J, et al. Practical Dermatol 2016;12:35–50; 11. European Medicines Agency. European public 
assessment report. Medicine overview. Cosentyx (secukinumab). Available at: https://www.ema.europa.eu/en/documents/overview/cosentyx-epar-
medicine-overview_en.pdf [Accessed May 2024].
Prescribing information, adverse event reporting and full indication can be found on the next page. UK | May 2024 | 425034

The most frequently reported adverse reactions are upper respiratory tract 
infections (17.1%) (most frequently nasopharyngitis, rhinitis).5,6

A consistent safety profile with  
over 8 years of real-world experience5,6,11

This promotional material has been created and funded by Novartis Pharmaceuticals UK Ltd.  
for UK healthcare professionals only.

Are you using a treatment 
that addresses all 6 key 
manifestations of PsA?

68% of patients achieved ACR50 with Cosentyx® 
(secukinumab) at Year 1 (observed data)2

Results from ULTIMATE (N=166). The primary endpoint of 
GLOESS mean change from baseline vs placebo at Week 12  
was met (−9 vs −6, p=0.004)2,3

Joint relief in PsA:

69% of patients achieved ASAS40 at Week 52 
with Cosentyx 300 mg (secondary endpoint,  
observed data, N=139)1

Results from MAXIMISE. The primary endpoint of ASAS20 
with Cosentyx 300 mg (N=164) vs placebo (N=164) at  
Week 12 was met (63% vs 31% respectively, p<0.0001)1

Axial joint relief in PsA:

The key clinical manifestations of PsA are joints, 
axial, skin, enthesitis, dactylitis and nails.1

55% of patients achieved PASI100 at Week 52  
with Cosentyx 300 mg AI (secondary endpoint, 
observed data, N=41)4

Results from MATURE. The co-primary endpoints PASI 75 
and IGA mod 2011 0/1 at Week 12 were met for Cosentyx 
300 mg (N=41) vs placebo (N=40), (95% vs 10% and  
76% vs 8% respectively, p<0.0001)4

Skin clearance in PsO:

Cosentyx is the first and only, fully human biologic  
that directly blocks IL-17A regardless of its source5–10

Click here to visit 
our HCP portal  
and learn more

8 years

https://www.health.novartis.co.uk/medicines/rheumatology/cosentyx/efficacy-psa?utm_medium=print&utm_source=ard&utm_campaign=cosentyx_rheumatology_rheumatology_media_campagain_t2_03_24&utm_term=ebook


Cosentyx® (secukinumab) Northern Ireland Prescribing 
Information. 
Please refer to the Summary of Product Characteristics 
(SmPC) before prescribing.
Indications: Treatment of: moderate to severe plaque psoriasis in 
adults, children and adolescents from the age of 6 years who are 
candidates for systemic therapy; active psoriatic arthritis in adults 
(alone or in combination with methotrexate) who have responded 
inadequately to disease-modifying anti-rheumatic drug therapy; active 
ankylosing spondylitis in adults who have responded inadequately to 
conventional therapy; active non-radiographic axial spondyloarthritis 
(nr-axSpA) with objective signs of inflammation as indicated by elevated 
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI) 
evidence in adults who have responded inadequately to non-steroidal 
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile 
psoriatic arthritis in patients 6 years and older (alone or in combination 
with methotrexate) whose disease has responded inadequately to, or 
who cannot tolerate, conventional therapy; active moderate to severe 
hidradenitis suppurativa (acne inversa) in adults with an inadequate 
response to conventional systemic HS therapy. Presentations: 
Cosentyx 150 mg solution for injection in pre-filled pen; Cosentyx 
300 mg solution for injection in pre-filled pen. Dosage & 
Administration: Administered by subcutaneous injection at weeks 0, 
1, 2, 3 and 4, followed by monthly maintenance dosing. Consider 
discontinuation if no response after 16 weeks of treatment. Each 
150 mg dose is given as one injection of 150 mg. Each 300 mg dose 
is given as two injections of 150 mg or one injection of 300 mg. If 
possible avoid areas of the skin showing psoriasis. Plaque Psoriasis: 
Adult recommended dose is 300 mg monthly. Based on clinical 
response, a maintenance dose of 300 mg every 2 weeks may provide 
additional benefit for patients with a body weight of 90 kg or higher. 
Adolescents and children from the age of 6 years: if weight ≥ 50 kg, 
recommended dose is 150 mg (may be increased to 300 mg as some 
patients may derive additional benefit from the higher dose). If weight 
< 50 kg, recommended dose is 75 mg. However, 150mg solution for 
injection in pre-filled pen is not indicated for administration of this dose 
and no suitable alternative formulation is available. Psoriatic Arthritis: 
For patients with concomitant moderate to severe plaque psoriasis see 
adult plaque psoriasis recommendation. For patients who are 
anti-TNFα inadequate responders, the recommended dose is 300 mg, 
150 mg in other patients. Can be increased to 300 mg based on 
clinical response. Ankylosing Spondylitis: Recommended dose 150 mg. 
Can be increased to 300 mg based on clinical response. nr-axSpA: 
Recommended dose 150 mg. Enthesitis-related arthritis and juvenile 
psoriatic arthritis: From the age of 6 years, if weight ≥ 50 kg, 
recommended dose is 150 mg. If weight < 50 kg, recommended dose 

is 75 mg. However, 150mg solution for  injection in pre-filled pen is not 
indicated for administration of this dose and no suitable alternative 
formulation is available. Hidradenitis suppurativa: Recommended dose 
is 300 mg monthly. Based on clinical response, the maintenance dose 
can be increased to 300 mg every 2 weeks. Contraindications: 
Hypersensitivity to the active substance or excipients. Clinically 
important, active infection. Warnings & Precautions: Infections: 
Potential to increase risk of infections; serious infections have been 
observed. Caution in patients with chronic infection or history of 
recurrent infection. Advise patients to seek medical advice if signs/
symptoms of infection occur. Monitor patients with serious infection 
closely and do not administer Cosentyx until the infection resolves. 
Non-serious mucocutaneous candida infections were more frequently 
reported for secukinumab than placebo in the psoriasis clinical studies. 
Should not be given to patients with active tuberculosis (TB). Consider 
anti-tuberculosis therapy before starting Cosentyx in patients with 
latent TB. Inflammatory bowel disease (including Crohn’s disease and 
ulcerative colitis): New cases or exacerbations of inflammatory bowel 
disease have been reported with secukinumab. Secukinumab, is not 
recommended in patients with inflammatory bowel disease. If a patient 
develops signs and symptoms of inflammatory bowel disease or 
experiences an exacerbation of pre-existing inflammatory bowel 
disease, secukinumab should be discontinued and appropriate medical 
management should be initiated. Hypersensitivity reactions: Rare cases 
of anaphylactic reactions have been observed. If an anaphylactic or 
serious allergic reactions occur, discontinue immediately and initiate 
appropriate therapy. Vaccinations: Do not give live vaccines concurrently 
with Cosentyx; inactivated or non-live vaccinations may be given. 
Paediatric patients should receive all age appropriate immunisations 
before treatment with Cosentyx. Latex-Sensitive Individuals: The 
removable needle cap of the 150mg pre-filled pen contains a derivative 
of natural rubber latex. Concomitant immunosuppressive therapy: 
Combination with immunosuppressants, including biologics, or 
phototherapy has not been evaluated in psoriasis studies. Cosentyx 
was given concomitantly with methotrexate, sulfasalazine and/or 
corticosteroids in arthritis studies. Caution when considering 
concomitant use of other immunosuppressants. Interactions: Live 
vaccines should not be given concurrently with secukinumab. No 
interaction between Cosentyx and midazolam (CYP3A4 substrate) seen 
in adult psoriasis study. No interaction between Cosentyx and 
methotrexate and/or corticosteroids seen in arthritis studies. Fertility, 
pregnancy and lactation: Women of childbearing potential: Use an 
effective method of contraception during and for at least 20 weeks 
after treatment. Pregnancy: Preferably avoid use of Cosentyx in 
pregnancy. Breast feeding: It is not known if secukinumab is excreted 
in human breast milk. A clinical decision should be made on 

continuation of breast feeding during Cosentyx treatment (and up to 
20 weeks after discontinuation) based on benefit of breast feeding to 
the child and benefit of Cosentyx therapy to the woman. Fertility: Effect 
on human fertility not evaluated. Adverse Reactions: Very Common 
(≥1/10): Upper respiratory tract infection. Common (≥1/100 to <1/10): 
Oral herpes, headache, rhinorrhoea, diarrhoea, nausea, fatigue. 
Uncommon (>1/1,000 to <1/100):  Oral candidiasis, lower respiratory 
tract infections, neutropenia, inflammatory bowel disease. Rare 
(≥1/10,000 to <1/1,000): anaphylactic reactions, exfoliative dermatitis 
(psoriasis patients), hypersensitivity vasculitis. Not known: Mucosal and 
cutaneous candidiasis (including oesophageal candidiasis). Infections: 
Most infections were non-serious and mild to moderate upper 
respiratory tract infections, e.g. nasopharyngitis, and did not 
necessitate treatment discontinuation. There was an increase in 
mucosal and cutaneous (including oesophageal) candidiasis, but cases 
were mild or moderate in severity, non-serious, responsive to standard 
treatment and did not necessitate treatment discontinuation. Serious 
infections occurred in a small proportion of patients (0.015 serious 
infections reported per patient year of follow up). Neutropenia: 
Neutropenia was more frequent with secukinumab than placebo, but 
most cases were mild, transient and reversible. Rare cases of 
neutropenia CTCAE Grade 4 were reported. Hypersensitivity reactions: 
Urticaria and rare cases of anaphylactic reactions were seen. 
Immunogenicity: Less than 1% of patients treated with Cosentyx 
developed antibodies to secukinumab up to 52 weeks of treatment. 
Other Adverse Effects: The list of adverse events is not exhaustive, 
please consult the SmPC for a detailed listing of all adverse events 
before prescribing. Legal Category: POM. MA Number & List Price: 
EU/1/14/980/005 - 150 mg pre-filled pen x2 £1,218.78; 
EU/1/14/980/010 – 300 mg pre-filled pen x 1 £1218.78. PI Last 
Revised: May 2023. Full prescribing information, (SmPC) is available 
from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The WestWorks 
Building, White City Place, 195 Wood Lane, London, W12 7FQ. 
Telephone: (01276) 692255. 

UK | 284832 | May 2023

Adverse Event Reporting:

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 
Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the 
pharmacovigilance intake (PVI) tool at www.novartis.com/report

If you have a question about the product, please contact 
Medical Information on 01276 698370 or by email at 
medinfo.uk@novartis.com 

Cosentyx® (secukinumab) Great Britain Prescribing 
Information. 
Please refer to the Summary of Product Characteristics 
(SmPC) before prescribing.
Indications: Treatment of: moderate to severe plaque psoriasis in 
adults, children and adolescents from the age of 6 years who are 
candidates for systemic therapy; active psoriatic arthritis in adults 
(alone or in combination with methotrexate) who have responded 
inadequately to disease-modifying anti-rheumatic drug therapy; active 
ankylosing spondylitis in adults who have responded inadequately to 
conventional therapy; active non-radiographic axial spondyloarthritis 
(nr-axSpA) with objective signs of inflammation as indicated by elevated 
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI) 
evidence in adults who have responded inadequately to non-steroidal 
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile 
psoriatic arthritis in patients 6 years and older (alone or in combination 
with methotrexate) whose disease has responded inadequately to, or 
who cannot tolerate, conventional therapy; active moderate to severe 
hidradenitis suppurativa (acne inversa) in adults with an inadequate 
response to conventional systemic HS therapy. Presentations: 
Cosentyx 75 mg solution for injection in pre-filled syringe; Cosentyx 
150 mg solution for injection in pre-filled syringe; Cosentyx 150 mg 
solution for injection in pre-filled pen; Cosentyx 300 mg solution for 
injection in pre-filled pen. Dosage & Administration: Administered by 
subcutaneous injection at weeks 0, 1, 2, 3 and 4, followed by monthly 
maintenance dosing. Consider discontinuation if no response after 
16 weeks of treatment. Each 75 mg dose is given as one injection of 
75 mg. Each 150 mg dose is given as one injection of 150 mg. Each 
300 mg dose is given as two injections of 150 mg or one injection of 
300 mg. If possible avoid areas of the skin showing psoriasis. Plaque 
Psoriasis: Adult recommended dose is 300 mg. Based on clinical 
response, a maintenance dose of 300 mg every 2 weeks may provide 
additional benefit for patients with a body weight of 90 kg or higher.  
Adolescents and children from the age of 6 years: if weight ≥ 50 kg, 
recommended dose is 150 mg (may be increased to 300 mg as some 
patients may derive additional benefit from the higher dose). If weight 
< 50 kg, recommended dose is 75 mg. Psoriatic Arthritis: For patients 
with concomitant moderate to severe plaque psoriasis see adult plaque 
psoriasis recommendation. For patients who are anti-TNFα inadequate 
responders, the recommended dose is 300 mg, 150 mg in other 
patients. Can be increased to 300 mg based on clinical response. 
Ankylosing Spondylitis: Recommended dose 150 mg. Can be increased 
to 300 mg based on clinical response. nr-axSpA: Recommended dose 
150 mg. Enthesitis-related arthritis and juvenile psoriatic arthritis: From 
the age of 6 years, if weight ≥ 50 kg, recommended dose is 150 mg. If 
weight < 50 kg, recommended dose is 75 mg. Hidradenitis suppurativa: 

Recommended dose is 300 mg monthly. Based on clinical response, 
the maintenance dose can be increased to 300 mg every 2 weeks. 
Contraindications: Hypersensitivity to the active substance or 
excipients. Clinically important, active infection. Warnings & 
Precautions: Infections: Potential to increase risk of infections; serious 
infections have been observed. Caution in patients with chronic 
infection or history of recurrent infection. Advise patients to seek 
medical advice if signs/symptoms of infection occur. Monitor patients 
with serious infection closely and do not administer Cosentyx until the 
infection resolves. Non-serious mucocutaneous candida infections 
were more frequently reported for secukinumab in the psoriasis clinical 
studies. Should not be given to patients with active tuberculosis (TB). 
Consider anti-tuberculosis therapy before starting Cosentyx in patients 
with latent TB. Inflammatory bowel disease (including Crohn’s disease 
and ulcerative colitis): New cases or exacerbations of inflammatory 
bowel disease have been reported with secukinumab. Secukinumab, is 
not recommended in patients with inflammatory bowel disease. If a 
patient develops signs and symptoms of inflammatory bowel disease or 
experiences an exacerbation of pre-existing inflammatory bowel 
disease, secukinumab should be discontinued and appropriate medical 
management should be initiated. Hypersensitivity reactions: Rare cases 
of anaphylactic reactions have been observed. If an anaphylactic or 
serious allergic reactions occur, discontinue immediately and initiate 
appropriate therapy. Vaccinations: Do not give live vaccines concurrently 
with Cosentyx; inactivated or non-live vaccinations may be given. 
Paediatric patients should receive all age appropriate immunisations 
before treatment with Cosentyx. Latex-Sensitive Individuals: The 
removable needle cap of the 75mg and 150 mg pre-filled syringe and 
150mg pre-filled pen contains a derivative of natural rubber latex. 
Concomitant immunosuppressive therapy: Combination with 
immunosuppressants, including biologics, or phototherapy has not 
been evaluated in psoriasis studies. Cosentyx was given concomitantly 
with methotrexate, sulfasalazine and/or corticosteroids in arthritis 
studies. Caution when considering concomitant use of other 
immunosuppressants. Interactions: Live vaccines should not be given 
concurrently with secukinumab. No interaction between Cosentyx and 
midazolam (CYP3A4 substrate) seen in adult psoriasis study. No 
interaction between Cosentyx and methotrexate and/or corticosteroids 
seen in arthritis studies. Fertility, pregnancy and lactation: Women of 
childbearing potential: Use an effective method of contraception during 
and for at least 20 weeks after treatment. Pregnancy: Preferably avoid 
use of Cosentyx in pregnancy. Breast feeding: It is not known if 
secukinumab is excreted in human breast milk. A clinical decision 
should be made on continuation of breast feeding during Cosentyx 
treatment (and up to 20 weeks after discontinuation) based on benefit 
of breast feeding to the child and benefit of Cosentyx therapy to the 

woman. Fertility: Effect on human fertility not evaluated. Adverse 
Reactions: Very Common (≥1/10): Upper respiratory tract infection. 
Common (≥1/100 to <1/10): Oral herpes, headache, rhinorrhoea, 
diarrhoea, nausea, fatigue. Uncommon (≥1/1,000 to <1/100):  Oral 
candidiasis, lower respiratory tract infections, neutropenia, 
inflammatory bowel disease. Rare (≥1/10,000 to <1/1,000): 
anaphylactic reactions, exfoliative dermatitis (psoriasis patients), 
hypersensitivity vasculitis. Not known: Mucosal and cutaneous 
candidiasis (including oesophageal candidiasis). Infections: Most 
infections were non-serious and mild to moderate upper respiratory 
tract infections, e.g. nasopharyngitis, and did not necessitate treatment 
discontinuation. There was an increase in mucosal and cutaneous 
(including oesophageal) candidiasis, but cases were mild or moderate 
in severity, non-serious, responsive to standard treatment and did not 
necessitate treatment discontinuation. Serious infections occurred in a 
small proportion of patients (0.015 serious infections reported per 
patient year of follow up). Neutropenia: Neutropenia was more frequent 
with secukinumab than placebo, but most cases were mild, transient 
and reversible. Rare cases of neutropenia CTCAE Grade 4 were 
reported. Hypersensitivity reactions: Urticaria and rare cases of 
anaphylactic reactions were seen. Immunogenicity: Less than 1% of 
patients treated with Cosentyx developed antibodies to secukinumab 
up to 52 weeks of treatment. Other Adverse Effects: The list of adverse 
events is not exhaustive, please consult the SmPC for a detailed listing 
of all adverse events before prescribing. Legal Category: POM. MA 
Number & List Price: PLGB 00101/1205 – 75 mg pre-filled syringe 
x 1 - £304.70; PLGB 00101/1029 - 150 mg pre-filled pen x2 
£1,218.78; PLGB 00101/1030 - 150 mg pre-filled syringe x2 
£1,218.78; PLGB 00101/1198 – 300 mg pre-filled pen x 1 £1218.78. 
PI Last Revised: June 2023. Full prescribing information, (SmPC) is 
available from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The 
WestWorks Building, White City Place, 195 Wood Lane, London, 
W12 7FQ. Telephone: (01276) 692255. 
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Adverse Event Reporting:

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 

Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the 

pharmacovigilance intake (PVI) tool at www.novartis.com/report.

If you have a question about the product, please contact 
Medical Information on 01276 698370 or by email at 

medinfo.uk@novartis.com
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