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Abstract
Objective
To investigate the use of anti-infective prescriptions (AIPs) in axial spondyloarthritis (axSpA) patients treated
with tumour necrosis factor a inhibitors (TNFi) therapy and determine factors associated with increased risk of
anti-infective use.

Methods
In this nationwide matched cohort study, we extracted information on all adult biologic-naive patients with axSpA
initiating treatment with a TNFi in 2003-2018 from ICEBIO. Each patient was matched on age, sex, and calendar
time to five individuals from the general population. AIPs were collected from nationwide registers two years before
and after TNF1 initiation. Prescription incidence rates (IR) were calculated, and multivariable analysis was conducted.

Results
The study identified data on 378 axSpA patients. The axSpA patients had higher IR per patient-year (py) of AIPs
than comparators (1.12 (1.04-1.20) vs. 0.40 (0.38-0.42), p<0.001) before TNFi treatment. After TNFi initiation, the
IR per py of AIP increased to 143 ((1.35-1.52), p<0.001), with a significant increase for antibiotics (1.04 (0.97-1.12)
to 1.29 (1.21-1.38), p<0.001) and antivirals (0.03 (0.2-0.04) vs. 0.07 (0.06-0.1), p<0.001). Prior AIPs, female sex,
and higher HAQ score were associated with increased AIPs after TNFi initiation, while age, smoking, and the use of
glucocorticoids or methotrexate were not.

Conclusion
Filled AIPs among axSpA patients increased after TNFi initiation in contrast to what has been documented in prior
studies on severe infections. This indicates an increase in non-severe infections or a lower threshold for AIPs among
physicians after treatment initiation. Furthermore, axSpA patients were prescribed more AIPs before TNFi treatment
compared to the general population, suggesting elevated baseline infection risk.
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Introduction

Axial spondyloarthritis (axSpA) is a
chronic rheumatic disease characterised
by pain and stiffness in the axial skel-
eton. It is often associated with extra-
spinal features such as enthesitis, dacty-
litis, and synovitis (1,2). In Iceland, the
prevalence of ankylosing spondylitis
(AS), usually considered the prototype
of axSpA, is 0.13%, with a male-to-
female ratio of little less than 2:1 (3).
First-line treatment for axSpA involves
NSAIDs and physical therapy. For
those who fail to respond, tumour ne-
crosis factor o inhibitors (TNFi) are
recommended as a second option (2,
4). The safety profile of TNFi in axSpA
patients is mainly based on studies on
rheumatoid arthritis (RA), where base-
line infection risk is already high, and
treatment with TNFi further increases
that risk (5-7) As the efficacy of TNFi
has been well established among axSpA
patients, and given its prevalent use in
this patient group, more data on infec-
tion risk based on axSpA patients is
needed (4).

The fundamental pathogenesis of ax-
SpA is not fully understood. Still, it is
thought that together with environmen-
tal factors and genetics, dysregulation
in different immune system factors,
such as TNF-a, interleukin-17, and
Th17 cells, can lead to a chronic inflam-
matory environment (8) This, alongside
other factors such as chest immobility
and joint pathogenesis, might contrib-
ute to increased baseline infection risk
in axSpA patients (9).

In the past few years, a growing number
of studies have not found evidence that
the use of TNFi among axSpA patients
increases the risk of serious infections,
i.e. infections that require hospitalisa-
tion or intravenous (iv) antibiotics (10-
16). However, a recent meta-analysis
indicates that non-serious infections
treated as outpatient are a common ad-
verse event in randomised control tri-
als (RCTs) among patients with axSpA
treated with biological or targeted syn-
thetic disease-modifying anti-rheumatic
drugs (b/tsDMARDs) (6). Few real-life
observational studies on non-serious in-
fections in this patient group have been
conducted, and to our knowledge, none
on outpatient anti-infective use (6).

In the present study, we compare rates
of outpatient anti-infective use in pa-
tients diagnosed with axSpA nation-
wide before and after initiation of TNFi
therapy. Furthermore, we compare the
outpatient anti-infective use of these
patients to a comparator group from the
same population and time frame.

Methods

Data source

Data was collected from the Icelan-
dic Registry of Biologic Treatment
(ICEBIO). ICEBIO contains health
and disease information about 98% of
all patients in Iceland diagnosed with
inflammatory arthritis receiving treat-
ment with bDMARDs. The registry is
based on DANBIO, a nationwide regis-
try of biological therapies in Denmark
(17, 18). Registration is done by a rheu-
matologist at treatment initiation and
then annually. This study collected data
from all biologic-naive patients initi-
ating treatment with TNFi from 2003
through 2018 with the following Inter-
national Classification of Disease Ver-
sion 10 (ICD-10) codes: M45.9, M46.1,
M46.8, and M46.9.

Each patient was matched on age, sex,
and calendar time to five individuals
from the general population, randomly
selected by Statistics Iceland, the main
official institute providing statistics on
the nation of Iceland (19).

Data on outpatient prescriptions for
antibiotics, antivirals, antimycotics,
glucocorticoids, and DMARDs was ex-
tracted from the Icelandic Prescription
Medicines Registers (IPMR), which
covers more than 95% of all filled drug
prescriptions in Iceland (20). In Ice-
land, all anti-infective medications re-
quire a prescription from a physician.
Therefore, no anti-infective drugs de-
livered over the counter were included
in the present study.

Study design

This was a nationwide retrospective,
observational cohort study on axSpA
patients who received their first TNFi
treatment within the study period. We
defined treatment start as the date each
patient received their first TNFi pre-
scription. The patients were observed
two years before and after the initia-
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tion of the TNFi treatment or up to 30
days after treatment discontinuation.
The comparators were observed for the
same time as their matched patient. We
further divided the post-treatment pe-
riod into four six-month-long periods.

Data collected

The following covariates and baseline
characteristics were extracted from
ICEBIO: Patient ID, diagnostic codes,
date of diagnosis, date of treatment
start with TNFi, age, sex, smoking his-
tory, body max index (BMI) and infor-
mation from clinical assessment tools
at the start of therapy (baseline) and
at month 18, including Health Assess-
ment Questionnaire (HAQ), The Bath
Ankylosing Spondylitis Disease Ac-
tivity Index (BASDAI) and The Bath
Ankylosing  Spondylitis Functional
Index (BASFI). The following Ana-
tomical Therapeutic Chemical Clas-
sification system (ATC) codes were
collected from the IMPR: JO1 (antibi-
otics), POIABO1 (metronidazole), JO2
(antimycotics), JO5 (antivirals), gluco-
corticoids (HO2AB) and methotrexate
(LO4AX03 and LO1BAO). Prescrip-
tions with ACT codes JO4 (antimy-
cobacterial), JOSAR (anti-HIV), and
JOSAP (anti-hepatitis C) were exclud-
ed. Anti-infective and glucocorticoid
use was quantified into the number of
filled prescriptions (NP) per individual
and in defined daily doses (DDDs) as
specified by the World Health Organi-
sation (WHO), at the time of data ex-
traction in October 2021.

Study outcomes

The primary outcome of this study was
the incidence rate (IR) of anti-infective
prescriptions (AIPs) filled by an in-
dividual during the observed period.
Each collected prescription contained
the date the prescription was filled at
the pharmacy and the prescribed dose.

Statistical analysis

Descriptive statistics (mean, standard
deviation, percentage) were used to
summarise baseline characteristics and
disease activity.

Using NP, incidence rate (IR) per pa-
tient-year (py) with a 95% confidence
interval (CI) was calculated for AIPs in

Clinical and Experimental Rheumatology 2025

Impact of TNFi therapy on anti-infective use in axSpA patients / H. Thorhallsdottir et al.

Table I. Baseline characteristics of 378 axSpA patients who started their first-line TNFi

treatment.
Value

Total, n 378
Age (years), mean + SD 43 +13.1
Sex, n (%)

Female 127 (33.6)

Male 251 (66.4)
Years from diagnosis, mean + SD 7+96
HAAQ at baseline, mean + SD (n) 0.87 £0.57 (297)
Smoking history, n (%)

No data 102 (27)

Current 52 (13.8)

Never 157 (41.5)

Occasionally 8 (2.1)

Previously 59 (15.6)
BMI, mean = SD 26.5+397
Patient with prescription for oral glucocorticoids before TNFi, n (%) 111 (29.3)
Patients with prescription for MTX before TNFi, n (%) 91 (24.1)

axSpA: axial spondyloarthritis; TNFi: tumour necrosis factor a inhibitor; HAQ: Health Assessment
Questionnaire; BMI: Body Mass Index; MTX: methotrexate.

Table II. Clinical assessment tools at treatment start and after 18 months of treatment.

Baseline

Month 18

BASDAI, mean + SD (n)
BASFI, mean + SD (n)
HAQ, mean + SD (n)

60.5 + 17.9 (190)
45.7 +19.8 (170)
0.9+ 0.6 (297)

29.5 +25.8 (175) #**
24.0 +22.9 (146) ***
0.4 + 0.5 (244) ***

BASDALI: Bath Ankylosing Spondylitis Disease Activity Index; HAQ: Health Assessment Question-
naire; BASFI: Bath Ankylosing Spondylitis Functional Index.
*p<0.05; **p<0.01; **¥p<0.001 by Wilcoxon rank sum test.

axSpA patients and comparators during
the pre-and post-treatment period. Ad-
ditionally, the Poisson exact test was
used to calculate the incidence rate ra-
tio (IRR) and its 95% CI for AIPs in
axSpA patients during the post-treat-
ment period and for comparators dur-
ing the pre-treatment period relative to
AIPs among axSpA patients in the pre-
treatment period. The IRR with 95%
CI was calculated for each subperiod
within the post-treatment period rela-
tive to the first six months after treat-
ment initiation among axSpA patients.
Furthermore, we compared the overall
means of DDDs from the observational
period before and after TNFi initiation
between axSpA patients and the com-
parator group. The Wilcoxon rank sum
test was used as the data was not nor-
mally distributed. We also performed
subgroup analysis to detect differences
between sexes.

Poisson linear regression was used to
determine factors associated with AIPs
after TNFi initiation. Because of overd-
ispersion in the data, Quasi-Poisson lin-

ear regression was used. A significance
level of 0.05 was set. One univariable
and two multivariable Poisson linear re-
gression models were constructed. The
first multivariable model was created
to assess the effect of pre-treatment
factors using baseline HAQ, age, and
sex as predictive variables. The second
model used demographic covariates
and HAQ contained at month 18 after
TNFi initiation as predictive variables.
HAQ was selected over other clinical
assessment tools due to having the most
registrations.

There were no missing values for NP. If
a patient did not receive any prescrip-
tions during the study period, a value
of 0 was recorded. For other variables
included in the Poisson regression
model, missing data were handled by
excluding patients with incomplete in-
formation using a complete case analy-
sis approach.

Data manipulation was performed in
Microsoft Excel (v. 16.43). For the sta-
tistical analysis, RS Studio (v. 1.1.423)
was used.
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Table III. The incidence rate of prescriptions in axSpA patients before and after TNFi therapy and comparators.

Number of

Patient-years

Incidence rate, events/patient-years

Incidence rate ratio

prescriptions (NP) (95% CI) (95% CI)

axSpA Comparators  axSpA Comparators axSpA Comparators axSpA Comparators
Anti-infectives
Before TNFi 834 1499 745.6 37242 1.12 (1.04-1.2) 0.4 (0.38-0.42) Reference 0.36 (0.33-0.4)"
After TNFi 1030 1407 719.5 35933 143 (1.35-1.5) 0.4 (0.37-041) 127 (1.17-1.4)"
Antibiotics
Before TNFi 7717 1338 745.6 37243 1.04(097-1.12)  0.36(0.34-0.37)  Reference 2.90 (2.65-3.17)"
After TNFi 928 1256 719.5 3593.3 1.29 (1.21-1.38)  0.35(0.33-0.37) 1.23(1.12-1.36)"
Antivirals
Before TNFi 19 86 745.6 37243 0.03 (0.2-0.04) 0.023 (0.02-0.03)  Reference 0.90 (0.55-1.58)
After TNFi 53 70 719.5 35933 0.07 (0.06-0.1) 0.02 (0.02-0.025) 2.89 (1.68-5.17)"
Antimycotics
Before TNFi 38 75 745.6 37243 0.05 (0.04-0.07)  0.02 (0.016-0.03)  Reference 0.40 (0.26 - 0.6)™
After TNFi 49 81 719.5 3593.3 0.07 (0.05-0.09)  0.02 (0.02-0.03) 1.33 (0.86- 2.10)

axSpA: axial spondyloarthritis; TNFi: tumour necrosis factor a inhibitor; CI: confidence interval; NP: number of prescriptions; *p<0.01, **p<0.001.

Ethics statement

All data was anonymised before analy-
sis. The National Bioethical Commit-
tee and the Data Protective Authority
in Iceland approved the study protocol
(VSN-18-008).

Results

Patients

Three hundred and seventy-eight pa-
tients met the diagnostic criteria of the
study and underwent their initial treat-
ment with TNFi within the study time-
frame. The mean follow-up time per
patient after TNFi initiation was 1.88
years. These patients were age- and
sex-matched to 1886 comparators. The

mean age was 43+13 years. Detailed
baseline demographics of axSpA pa-
tients are shown in Table I. The mean
values with SD (standard deviation) of
clinical assessment tools at baseline and
18 months are presented in Table II.

Prescriptions

The patient group filled 1864 prescrip-
tions during the observed period. Of
those, 1705 (91.5%) were for antibi-
otics, 72 (3.9%) for antivirals, and 87
(4.7%) were for antimycotics. The com-
parator group filled 2906 prescriptions,
of which 2594 (89%) were for antibiot-
ics, 156 (5.3%) were for antivirals, and
156 (5.3%) were for antimycotics.

Detailed IRs per py of prescriptions
and IRRs in axSpA patients and com-
parators before and after TNFi therapy
are shown in Table III. The IR of AIPs
in axSpA patients per py increased af-
ter TNFi initiation (1.12 (1.04-1.20)
to 143 (1.35-1.52), p<0.001) (Fig.
1). The increase was significant for
antibiotics (1.04 (0.97-1.12) to 1.29
(1.21-1.38), p<0.001), and antivirals
(0.03 (0.2-0.04) to 0.07 (0.06-0.1),
p<0.001)) but did not reach signifi-
cance for antimycotics (Fig. 2).

When comparing axSpA patients and
the comparator group before treatment,
the axSpA group received higher IR per
py for overall AIPs (1.12 (1.04-1.20)

Antiinfective Prescriptions

0.9

IR per py with 95% ClI

0.6

Treatment start
TNFi treatment

Before

-]

15

Mean
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Treatment start

DDD per prescription
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[ # axSpA patients

After

TNFi treatment

Fig. 1. Incidence rate (IR) for overall anti-infective prescriptions (AIPs) and mean defined daily dose (DDD) per AIP with 95% confidence interval (CI)
before and after TNFi treatment in 378 patients with axial spondyloarthritis (axSpA) (black) and 1886 comparators (grey).
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Fig. 2. Incidence rates (IR) with 95% confidence interval (CI) for antibiotic, antiviral and antimycotic prescriptions before and after TNFi treatment in 378
patients with axial spondyloarthritis (axSpA) (grey) and 1886 comparators (black).

vs. 0.40 (0.38-042), p<0.001) and in
the antibiotics (1.04 (0.97-1.12) vs.
0.36 (0.34-0.37), p<0.001) and anti-
mycotics (0.05 (0.04-0.07) vs. 0.02
(0.016-0.03), p<0.001) subcategories.
When comparing DDDs, there was a
significant increase in the overall mean
of DDDs for anti-infectives after TNFi
initiation (25.7+60.2 to 28.7+56.3;
p<0.01). However, the mean DDD per
prescription of anti-infectives was sta-
ble (10.4+6.9 to 9.6+5.7, p=1) (Fig. 1).
When evaluating prescriptions for
every six months after TNFi initiation,
patients with axSpA only received sig-
nificantly lower IR of antivirals in the
first six months compared to after 24
months of treatment (0.05 (0.022-0.09)
vs. 0.12 (0.07-0.18); p<0.05), other
subcategories of anti-infectives did not
show a significant difference (Fig. 3
and Supplementary Table S1).
Penicillin and its derivatives were the
most commonly prescribed antibiotics
before (36.2%,n=281) and after (37.4%,
n=347) TNFi therapy among axSpA pa-
tients (Fig. 4). Among antivirals, vala-
cyclovir was the most commonly pre-
scribed before (89%, n=17) and after
(89%, n=47) TNFi therapy, while flu-
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Fig. 3. Incidence rates (IR) of overall anti-infective prescriptions (AIPs) for each 6-month period
before and after TNFi initiation among axSpA patients (grey) and comparators (black).

conazole was the most commonly pre-
scribed antimycotic before (79%, n=30)
and after (94%, n=46) therapy.

Analysis by sex

Subgroup analysis based on sex was
conducted. Detailed IR and IRR of
prescriptions in males versus females

are shown in Supplementary Table S2.
Overall, women had higher IR per py
of AIPs than males before and after
TNFi therapy and in every subcategory
of anti-infectives, except for antivirals
after TNFi therapy.

When comparing IRs before and after
TNFi treatment, women had an increase
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inoverall AIPs (1.46 (1.32-1.62)to 1.88
(1.71-2.06); p<0.001) and antibiotics
(133 (1.19-1.48) to 1.65 (1.5-1.83);
p<0.01) while men had an increase in
overall AIPs (0.94 (0.86-1.03) to 1.21
(1.1-1.31); p<0.001), antibiotics 0.90
(0.82-0.98) to 1.11 (1.02-1.21); p<0.01
and antivirals (0.01 (0.004-0.026) to
0.07 (0.06-0.1); p<0.001).

Predictors of AIPs following

TNFi therapy

In the univariable analysis at baseline,
the number of prior prescriptions of
anti-infectives, elevated baseline HAQ
score, and being a female were asso-
ciated with an increased risk of filling
later AIPs. At month 18, an elevated
HAQ score was associated with an
increased risk of AIPs. Neither age,
smoking status, BMI, corticosteroids,
nor MTX use was associated with
changes in anti-infective use. In the
multivariable model adjusting for sig-
nificant covariates from the univariable
baseline analysis and age, 297 patients
were included. Prior prescriptions of
anti-infectives, being a female, and el-
evated HAQ score remained significant
risk factors for later AIPs. At month 18,
211 patients were included. Elevated
HAQ score and prior anti-infective use
were associated with a higher risk of
AlPs. Detailed results from the regres-
sion models are shown in Table IV.

Discussion

Our results showed a significant in-
crease among axSpA patients in over-
all filled AIPs after initiation of TNFi
treatment. The incidence rate of AIPs
among our axSpA patients before TNFi
therapy was 1.12 per py and 1.43 per
py after TNFi initiation. Our matched
comparators had much lower IR, or
0.40 per py. To our knowledge, no stud-
ies have been published on outpatient
anti-infective use in axSpA patients on
TNFi. Recent Icelandic study on RA
patients reported higher IR of AIPs, or
1.39 per py before TNFi initiation and
1.76 per py after. Similar to our results,
penicillin was their most commonly
prescribed antibiotic (21).

Studies have not shown a significant
increase in severe infections among
axSpA patients after initiating TNFi
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Fig. 4. Distribution in percentage of the most commonly used antibiotics among axSpA patients before
(black) and after (grey) treatment with tumour necrosis factor a inhibitors (TNFi), and comparators

(dark grey).

Table IV. Univariable RR and multivariable RR at baseline and 18 months with 95% CI.

Univariable RR

Multivariable RR
at baseline

Multivariable RR
at month 18

Age 1.005 (0.995-1.01)
Sex
Female 1.52 (1.18-1.94) **
Male 1 (reference)
BMI 1.02 (0.98-1.07)
NP anti-infectives before 1.10 (1.09-1.11) ***
HAQ at baseline 1.76 (1.15-1.82) ***
HAQ at month 18 1.76 (1.42-2.19) #%**
Smoking
Current 1 (reference)
Never 0.88 (0.61-1.25)
Occasionally 1.08 (0.48-2.41)
Previous 0.79 (0.51-1.23)
DDD of glucocorticoids 1.00 (0.99-1.00)
before TNFi
DDD of glucocorticoids 1.001(0.99-1.00)
after TNFi
MTX before TNFi
Yes 0.80 (0.59-1.09)
No 1 (reference)
MTX after TNFi
Yes 1.03 (0.78-1.36)

1.00 (1-1.01) 1.006 (0.99-1.01)

1.27 (1.02-1.57) *
1 (reference)

1.19 (0.94-1.51)
1 (reference)

1.09 (1.08-1.10) ***
1.24 (1.03-1.49) *

1.08 (1.07-1.10) ##*

131 (1.08-1.6) ***

RR, rate ratio; NP: number of filled prescriptions; TNFi: tumour necrosis factor a inhibitor; DDD:
defined daily doses; HAQ: Health Assessment Questionnaire; MTX: methotrexate.

£p<0.05, *%p<0.01, ***p<0.001.

therapy (10-16). However, recent me-
ta-analyses on RCTs suggest a higher
risk of common infections in axSpA on
TNFi than on placebo (12,22, 23). Our
results align with these findings, indi-
cating that although the risk of serious
infections is low, a higher risk of non-
serious infections is likely after TNFi
initiation. Nonetheless, as our study

is based on prescriptions, our results
could also suggest a channelling bias,
i.e.alower threshold among physicians
for AIPs after TNFi initiation. How-
ever, if that were solely the explana-
tion, the possibility of lower DDDs per
prescription might be expected, as has
been seen in RA (21). That was not the
case in our study.
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Recently, a meta-analysis of RCTs and
observational studies was conducted to
estimate the incidence rate of non-seri-
ous infections in SpA patients (PSA and
axSpA) on TNFi. The incidence rate
was 0.7 per py for RCTs and 0.15 per
py for observational studies. They con-
cluded that this difference was likely
due to recall bias in observational stud-
ies, where patients tend to underreport
non-serious infections. In contrast, in
RCTs, every adverse event is systemati-
cally recorded (6). The higher incidence
rate seen in our study might be because
of our study design. We used a prescrip-
tion drug database that includes nearly
all filled AIPs in Iceland, leading to the
comprehensive inclusion of almost all
outpatient infective events. This pre-
vents recall bias and guarantees data is
more reflective of a real-world popula-
tion compared to data from RCTs (24).
Another reason for the high incidence
rate in our study might be the overpre-
scription of anti-infectives in our co-
hort. However, Iceland’s anti-infective
use has been just above the average of
the European Union countries in the
recent decade, so we find this unlikely
(25). As the first case of COVID19 in
Iceland was diagnosed in February
2020, the possibility of increased AIPs
for patients on TNFi during that year
must be taken into account. However,
study from Iceland reported that only
5 axSpA patients were diagnosed with
COVIDI19 during the first wave from
February to September in 2020, making
it unlikely to significantly impact our
results (26). Lastly, when comparing
prescriptions and incidence rates, one
must consider that prescriptions may
not always represent an infective event
as they can be given prophylactically.

Factors associated with increased anti-
infective use were higher HAQ scores,
prior anti-infective use and being a
female. MTX was not associated with
increased anti-infective use, aligning
with previous studies on RA and SpA
patients (16, 27). History of serious in-
fections has been associated with later
infections among axSpA patients, so
our results suggest this also applies to
common infections (15, 16, 27). Fur-
thermore, our study adds to previous
findings on RA patients where poor
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functional status is known to be a pre-
dictive factor for later infections (28).
Being a female has been linked to an
increased risk of infection and antibi-
otic use in studies on axSpA patients
before (16, 27, 29). This has mostly
been attributed to a higher rate of uri-
nary tract infections in women (16, 29).
However, Frede et al. recently reported
this difference between the genders in
respiratory tract infections, suggest-
ing other factors might be at play (27).
Firstly, a growing body of immunologi-
cal studies has identified differences
between males and females with SpA
(30-32). For example, higher levels of
TNFa., iIL7A and Th17 have been re-
ported in males, while females have
been measured with elevated IL-6 (30,
31). Because IL-17A and TNF-a are
known to affect inflammatory pathways
leading to bone damage, it has been hy-
pothesised that these differences cause
men to more often present with severe
radiographic changes (33, 34). It can
be postulated that these differences in
the immune response impact more than
just the disease manifestation, i.e. co-
morbidities such as the host’s suscep-
tibility to infection. Secondly, women
show a greater delay in diagnosis com-
pared to men, likely due to atypical
symptoms or less severe radiographic
changes (32, 35). This delay can cause
a worse disease burden, as reflected in
higher disease activity scores, lower
quality of life and poorer overall well-
being in women (36, 37). Higher dis-
ease activity has been linked to an in-
creased risk of infections, which might
contribute to the gender differences in
infection rates (29, 38). Lastly, studies
show that women with SpA discontinue
or switch TNFi treatments more often
than men, possibly due to lower treat-
ment response linked to higher body fat
percentage (37, 39-41). This might lead
to overtreatment with TNFis in women,
explaining part of the difference in the
gender infection risk. Clearly, further
studies are needed on these differences
in infection rates between males and fe-
males with axSpA.

Patients with axSpA had higher IR of
anti-infectives than comparators before
TNFi treatment. Based on results from
prior RCTs, the infection rate in axSpA
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patients has generally been considered
low (42). However, reported infection
risk from RCTs should not be extrapo-
lated to the public at large. Chung et al.
recently conducted cohort studies com-
paring the risk of serious hospitalised
infections in SpA patients to patients
with non-specific back pain. They con-
cluded that patients with SpA, not tak-
ing DMARDs, had an increased risk
of some hospitalised infections (com-
munity-acquired pneumonia (CAP),
urinary tract infection (UTI) and septic
arthritis) (43, 44). Elevated baseline in-
fection rate has repeatedly been demon-
strated in patients with RA, where the
disease’s immunological dysfunction
seems to impact patients’ ability to fight
infections (45, 46). Although the patho-
physiology between these two diseases
differs, axSpA is an inflammatory dis-
order where the immune system plays a
vital role, possibly impacting patients’
susceptibility to infections. However,
the elevated infection rate among ax-
SpA patients in our study could partly
be explained by glucocorticoid and
DMARD use before TNFi treatment;
that said, glucocorticoid and MTX use
was not associated with increased IR
of anti-infectives in our multivariable
analysis. Prior studies on axSpA pa-
tients, which have reported increased
infection risk following glucocorticoid
treatment, have all focused on serious
infections (14, 15). Therefore, the pos-
sible difference in pathophysiology
between serious and milder infections
should be considered. Further studies
on baseline infection risk in axSpA pa-
tients are needed.

The strength of this study was the ret-
rospective nationwide design, which
used ICEBIO and IPMR to allow for
extensive, long-term data from across
the country, increasing the generalisa-
tion of our results. However, the retro-
spective design is also a limitation due
to inconsistencies in registered data,
resulting in missing information on
comorbidities and the ASDAS ques-
tionnaire. Meanwhile, the HAQ ques-
tionnaire, originally designed to assess
functional status in RA patients, had
the most registrations in our dataset. To
minimise the impact of missing data,
we opted to use the HAQ as a clinical
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assessment tool instead of BASDAI or
BASFI. Another possible limitation lies
in the study design, as the AIPs is not
matched to diagnostic codes. There-
fore, we do not have information on the
possible infection being treated.

In conclusion, our study shows that pa-
tients with axSpA received more AIPs
than comparators before TNFi treat-
ment, with prescriptions increasing
after treatment initiation. Our results
suggest a rise in non-serious infections
after TNFi initiation in axSpA patients
or a lower threshold among physicians
for prescribing anti-infectives. Further-
more, our results indicate that the base-
line infection risk of axSpA patients
might be higher than previously thought,
highlighting the need for further obser-
vational studies on the subject. Our
study adds to a growing body of data on
the safety profile of TNFi in axSpA pa-
tients. Our results will benefit clinicians
in bringing awareness of the possible in-
fection risk in this patient group.
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