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Abstract
Aim: To assess gender differences in ankylosing spondylitis (AS) patients in relation to tumor necrosis factor

alpha inhibitor (TNFi) drug survival and occurrence of adverse events in daily practice in a large peripheral

hospital.

Method: Retrospective data were collected from AS patients treated with etanercept, infliximab and adalimumab

between January 2004 and January 2014. Kaplan–Meier survival curves were conducted to describe the drug sur-

vival and occurrence of adverse events in time.

Results: Overall, 122 AS patients (60.7% male) were included over a 10-year time period, with a mean treat-

ment period of 51 months (1–127 months). In total, 21 (17.2%) patients stopped the TNFi, mainly due to inef-

ficacy (52.4%). Female patients showed a significant shorter treatment period compared to males (33.4 vs.

44.9 months). In addition, female patients switched more between TNFi compared to males (26.9% vs. 16.3%)

and had a significantly higher risk at developing infections compared to male patients (26% vs.19%).

Conclusion: Females stayed on the same TNFi for a significantly shorter period compared to males (33.4 vs.

44.9 months) and the most important reason to stop or switch the drug was inefficacy. Moreover, females

seemed to be more prone to infections during TNFi treatment than males.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic inflammatory

disease, which belongs to a spectrum of diseases named

axial spondyloarthritis (SpA) with a prevalence of 0.1–
1.4%.1 AS manifests between the 15th and 40th year of

life with a male to female ratio of 3 : 1.2 The most

characteristic symptom is inflammatory back pain. AS

can lead to structural and functional impairments and

work disability.3

Treatment of AS mainly consists of non-steroidal

anti-inflammatory drugs (NSAIDs) combined with exer-

cise treatment.4 In case of persistent disease activity, dis-

ease-modifying anti-rheumatic drugs (DMARDs) have

limited effect on axial manifestations,5 but tumor

necrosis factor alpha inhibitors (TNFi) are very effective.

Responses with TNFi were achieved in more than 60%

of patients, and over a third of the AS patients achieved

partial remission.6–10
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However, these results indicate that 40% of the

patients have an insufficient response to TNFi, which

could be due to patient characteristics such as age and

gender. A previous meta-analysis of several clinical ran-

domized trials with etanercept revealed that female AS

patients not only had a lower level of response (AS Dis-

ease Activity Score) to TNFi, but also showed a higher

percentage of non-responders compared to male

patients.11 In addition, females stopped the TNFi more

often compared to male AS patients.12 The question

arises whether these gender differences in response and

non-adherence to TNFi are also found in daily clinical

practice. Furthermore, the risk of side effects, such as

infections, is well known and seems more prevalent in

female AS patients.13,14

In the Netherlands, all AS patients are treated in the

same way according to the guideline of the Dutch Soci-

ety of Rheumatologists,15 but complex AS patients are

mainly treated in academic hospitals. In addition, most

clinical trials, which have stricter inclusion criteria for

TNFi treatment are, mainly, conducted in academic cen-

ters, in contrast to the peripheral hospitals. Therefore,

the AS population treated in general hospitals will differ

from the university medical centers. Further, data on

gender differences in infection rates during TNFi treat-

ment in AS in daily practice in non-academic hospitals

are lacking.16,17

The primary aim of this study was to compare gender

differences in long-term drug survival of TNFi treatment

in AS patients in daily practice in a large peripheral cen-

ter.The secondary aim was to assess the occurrence of

side effects, such as infections and malignancies within

this population.

MATERIALS AND METHODS

For this retrospective study, all AS patients (fulfilling

the modified New York criteria)18 in a large peripheral

hospital, ‘Kennemer Gasthuis’, who received TNFi treat-

ment between January 2004 and January 2014 were eli-

gible. Patients classified as AS were selected from the

hospital diagnoses registry and checked in the Hospital

Pharmacy database for TNFi treatment. The diagnosis

of AS was verified by an independent rheumatologist

using the electronic patient records.

Data of patients on the TNFi etanercept, adalimumab

and infliximab were included, since these biologicals

were used for many years and sufficient data were avail-

able for a reliable analysis, in contrast to other types of

TNFi. Patients were excluded when data on the start of

treatment with TNFi were missing.

The following data were collected from the electronic

patient files and the Hospital Pharmacy database: (i)

patient characteristics (age, sex, disease duration, pres-

ence of human leukocyte antigen [HLA]-B27); and (ii)

characteristics of TNFi treatment (dosage, type of TNFi

used start/stop or switch date of the drug and the rea-

sons for stopping or switching). In addition, data on

side effects such as infections (including the use of

antibiotics), the occurrence of malignancies and co-

medication (NSAIDs, DMARDS or phenylbutazone)

were obtained.

Patients who used TNFi during the 10-year observa-

tion period (2004–2014) could have had multiple treat-

ment episodes, since they could have switched between

several TNFi. A treatment episode was defined as the

start and stop date of a single TNFi treatment. For

instance, patients who used in total of two types of

TNFi had two starting dates and therefore two treatment

episodes. The data for survival time were calculated per

drug as cumulative treatment survival. Treatment inter-

ruptions and associated reasons for interruptions were

recorded. In case of treatment interruptions

> 6 months, the drug survival data were used until the

date of treatment interruption.

Statistics
Kaplan–Meier survival curves were used to display the

drug survival and adverse events during the treatment

period of the patients. Log rank tests and Cox regression

analysis were performed to compare the three treat-

ments. To compare gender differences, independent

t-tests and v2 tests were used. Possible confounders and

effect modifiers, such as age and gender, were tested

with a multiple Cox regression analysis. Based on the

literature, risk factors for drug survival such as gender

and age (≤ 40 years/> 41 years) were assessed along

with side effects by comparison of the dichotomous

variables.

RESULTS
Population
In total 223 consecutive AS patients (60.5% male) were

identified from the hospital registration database, of

whom 122 patients (54.7%) used TNFi (Table 1) and

95 patients did not (36 ([38%] female and 59 [62%]

male). Six patients had insufficient data for follow-up.

Demographic baseline characteristics showed a male

predominance (60.7%) and a mean age of 43.5 years

(17–75 years; Table 1). More male patients were HLA-

B27 positive (83.6%). Significantly more female
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patients used infliximab (19.4%) and male patients

used etanercept more often (65.2%; Table 1).

Drug survival
After starting TNFi treatment, the mean follow-up was

5.1 years (0.1–10.6 years). Censored data showed that

119 patients (97.5%) had 6 months of follow-up, 114

patients (93.4%) 1 year, 84 patients (68.9%) 3 years,

61 patients (50%) 5 years, 34 patients (27.9%) 8 years

and four patients (3.3%) had 10 years of follow-up

data.

The retrospective data analysis over 10 years showed

the highest survival rate in etanercept (85.3% after

3.7 years), followed by adalimumab (76.1% after

2.6 years). Infliximab showed the lowest survival rate.

However, if patients responded to the treatment, they

stayed on the drug for a long time (4.7 years).

Of the 122 patients, 101 patients (82.8%) were still

treated with a TNFi at the end of the observation time,

of whom 90 patients were still on their first TNFi. In

total, 21 patients (17.2%) stopped the treatment with-

out starting a new one. Overall, 32 patients (26.2%)

switched to another TNFi, of whom 20 patients contin-

ued the second TNFi (62.5%), four patients switched to

a third TNFi (12.5%) and eight patients stopped the

first TNFi treatment without starting a new one. Among

the patients who started a third TNFi, three patients

continued the treatment and one patient stopped the

treatment with TNFi.

The most important reason for discontinuation was

inefficacy (in 21 patients; 52.4%). The second reason

was the occurrence of side effects, of which infections

(mostly recurrent) were the most frequent.

Malignancies were not reported. Furthermore, there

were no significant gender differences in reasons for dis-

continuation.

Female patients had a significantly lower treatment

survival: 33.4 versus 44.9 months (P = 0.031; 95%CI:

1.1–22; Fig. 1). At approximately 2.5 years of TNFi

treatment a rapid decrease in drug survival was shown

in female patients, while male patients stayed on treat-

ment. Although not significant, females stopped TNFi

more frequently compared to male patients (20.8% vs.

14.9%).

In total 32 patients (26.2%) switched treatment, of

which female patients switched more frequently com-

pared to male patients (26.9% vs. 16.3%). The most

important reasons for switching in both males and

females were inefficacy (72.7%) and side effects

(21.2%).

Patients on etanercept showed the highest number of

switches within the first 20 months (12%), while the

number of patients on adalimumab and infliximab

who switched were more dispersed. The most common

switch was from etanercept to adalimumab (17.2%).

Logistic regression analysis indicated that being posi-

tive for HLA-B27 and the use of co-medication were

predictors for switching.

During the three different TNFi treatments, 31 treat-

ment interruptions shorter than 6 months and four

treatment interruptions longer than 6 months occurred.

Interruptions shorter than 6 months were mainly

caused by mild infections, like ear, nose and throat

infections.

Interruptions longer than 6 months were mainly

caused by attempts to stop the drug permanently (in

Table 1 Baseline characteristics of the included AS patients (N = 122), specified for gender

Overall Female Male P-value (if possible 95% CI)

Population, n (%) 122 (100) 48 (39.3) 74 (60.7)

Mean age in years (range) 43.5 (17–75) 43.7 (17–75) 43.4 (20–68) 0.88 (�4.8–4.1)
HLA-B27+ (%) 91.7 89.6 93.2 0.24

TNFi treatment, n (%) 0.02*
Adalimumab 95 (59.7) 19 (28.4) 27 (29.3)

Etanercept 46 (28.9) 35 (52.2) 60 (65.2)

Infliximab 18 (11.3) 13 (19.4) 5 (5.4)

Co-medication used n (%) 0.69

NSAIDs 51 (41.8) 19 (39.6) 32 (43.2)

DMARDs 12 (9.8) 5 (10.4) 7 (9.5)

Phenylbutazone 6 (4.9) 2 (1.6) 4 (3.3)

Except indicated otherwise, values were presented as n (%); TNFI, tumor necrosis factor a inhibitor; HLA-B27+, presence of human leukocyte anti-
gen B27; AS, ankylosing spondylitis; NSAIDs, non-steroidal anti-inflammatory drugs; DMARDs, disease-modifying anti-rheumatic drugs, methotrex-
ate and sulfasalazine.
*Significant difference.
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consultation between patient and physician), because

the patients did not experience any disease-related

symptoms any more, or because of pregnancy (one

case).

In case of attempts to stop the drug, all three patients

experienced an exacerbation of the disease after a med-

ian period of 8 months (6–10 months). The mean

interruption duration was 7.7 months (6–10 months).

Side effects
During the different treatment episodes, 40 infections

(25%) were registered in 38 patients, of which 19 were

marked as serious infections, because they necessitated

antibiotic treatment (based on patient-reported out-

come) mainly of the respiratory tract. In only one case

hospitalization was needed due to a Staphylococcus

aureus infection of a knee prosthesis.

Side effects which required the permanent discontin-

uation of TNFi treatment were mainly recurrent infec-

tions of the throat, nose and ears (patient-reported

outcomes). Some gastro-intestinal infections and skin

reactions, mainly local reactions, but also a total body

skin rash, occurred less often.

Both sex and age were risk factors associated with

infection risk. Females had a 26.1% chance on develop-

ing infections compared to 18.7% for males (hazards

ratio [HR] females 2.15; 95%CI: 1.1–4.0). The age

group > 41 years showed a significantly higher risk for

infections (HR 1.1; 95%CI: 1.0–1.1) compared to

younger patients.

Although not significant, 15 out of the 36 patients

(41.7%) using NSAIDs as co-medication developed an

infection during TNFi treatment compared to 21 out of

75 patients (28%) who did not use NSAIDs. In this

study no malignancies were diagnosed during TNFi

treatment.

DISCUSSION

Analysis of AS patients treated with TNFi in a peripheral

hospital in daily clinical practice showed that the

majority of patients (81.3%) still used one of the three

TNFi after 4 years. Interestingly, females showed a sig-

nificantly shorter treatment duration compared to

males (33.4 vs. 44.9 months) and switched and

stopped the drugs more often.

Some studies found similar results on treatment dis-

continuation, but not with specific details about the

gender differences in treatment survival as in our study.

Several studies described female gender only as a base-

line predictor for early TNFi treatment discontinua-

tion.12,19,20 However, these studies, as in our own

study, could not give a clear answer for the exact reason

for this gender difference in treatment survival.

In addition female AS patients switched more often

(27%) to a second or third TNFi than male patients

(16%), but this difference was not significant, most

likely due to the low number of patients. This finding

corresponds with the results of Glintborg et al., who

also described that female patients switched between

Figure 1 Kaplan–Meier survival curve
for anti-tumor necrosis factor (anti-TNF)
treatment duration specified for gender.
Overview of treatment adherence,
including switches, specified for gender.
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TNFi more often than male patients (33% vs. 22%).

This might imply that TNFi treatment is less effective in

female AS patients compared to male patients.21 Over-

all, in this cohort 21% of the AS patients switched

between types of TNFi, which is low in comparison to

the DANBIO registry, where 30% of the 1432 patients

treated with the same TNFi treatments switched. This

discrepancy in switches could be explained by the smal-

ler size of our study.21

However, these studies did not specifically assess gen-

der differences. The most important reason found for

switching in our study was inefficacy, which is in line

with several other studies21–23 and not related in this

study to gender differences.

Interestingly, at baseline more female patients were

treated with infliximab compared to male patients and

infliximab had in this study the lowest survival rate of

the three TNFi. We also found that females had a

shorter treatment survival compared with males, which

may imply an association between female gender and

the lower survival rate of infliximab, but the number of

patients in this cohort was too small to make reliable

analysis of a probable causal relation.

Female AS patients showed an increased risk for

infections during treatment compared to males. This

finding corresponds with other studies in which female

AS patients had a doubled increased risk of developing

infections in comparison with males.13,14 This observa-

tion is in contrast with studies in the general healthy

population, where male gender was described to be a

risk factor for infections.14,24–28 There are no clear

explanations for this result. Further investigation is

needed to clarify the relation between AS, TNFi treat-

ment infections and gender.

Overall, the majority (81.3%) of AS patients treated

with TNFi showed a good drug survival over a long fol-

low-up period (5.1 years), which was higher compared

to other studies with the same TNF blockers12,29 which

described 63% and 74% survival rates. Our higher drug

survival rate could be explained by the difference in

population size (842/243 vs. 122 patients) and the fact

that our study was conducted in a peripheral hospital

instead of a secondary referral center with probably a

selection of less severe patients.

The most important reasons for drug discontinuation

were inefficacy (52.4%) and side effects (47.6%),

mainly due to mild infections, which corresponds with

other studies on the same TNFi.12

Overall, the most important adverse events reported

in this study were infections, which was expected since

TNFi treatment increases the risk of mild infections.10

Another finding was that patients older than 40 years

of age had a significantly increased risk of developing

infections, although the reported effect was small,

which corresponds with infection rates in many other

studies.30–32 Age was equally distributed for gender, so

in this case gender was not considered a confounder.

The retrospective design was a limitation of our

study, since the data collection was dependent on infor-

mation used for clinical practice. However, the retro-

spective design was also a strength, since we had data

access over a long follow-up period. Furthermore, the

data were collected from a peripheral daily practice,

instead of a more controlled environment, like sec-

ondary referral centers, which provide, in our opinion,

a different perspective of TNFi treatment use in AS

patients.

It would be interesting for further research to collect

more data on smoking and co-morbidities, which can

make patients more vulnerable to infections, but even

more important is to assess possible associations of

infection rates with gender in order find strategies to

increase TNFi drug survival.33–38

In conclusion, over a mean treatment period of

5.1 years with TNFi, female AS patients showed signifi-

cantly shorter treatment periods compared to males

(33.4 vs. 44.9 months) and permanently stopped the

drug more often and seemed to be more prone to infec-

tions. Overall, the majority of AS patients (81%) con-

tinued TNFi for many years and the most important

reason to stop treatment, in both males and females,

was inefficacy.
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