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Objective: To analyse the impact of infliximab treatment on
the number of hospital inpatient days and days of sick leave
in patients with active ankylosing spondylitis (AS).
Methods: The data of a 2 year open extension study of a
12 week, double blind, randomised, placebo controlled trial,
in which all patients with AS were treated with 5 mg/kg
infliximab, were used to investigate the effect of anti-TNF
treatment on admissions to hospital and days of sick leave.
All patients were interviewed at baseline and at regular
intervals during the study to collect this information by
questionnaires. Patients who completed 2 years of treatment
(n = 49) and those who did not (n = 20) were analysed
separately. Sick leave analysis was restricted to currently
employed patients (n = 38).
Results: During the 12 months before the screening visit, 20/
49 (41%) completers had been admitted to hospital. After 1
and 2 years of treatment this percentage was reduced to 5/
49 (10%; p,0.01), corresponding to a significant decrease
in the mean number of inpatient days: from 11.1 to 0.6 after
1 year (p,0.01) and 2.9 after 2 years (p,0.01), respectively. No changes were seen in the dropout group.
Conclusion: The use of infliximab in patients with active AS
reduces some important costs of AS, but additional studies
with detailed cost calculations are needed.

A

nkylosing spondylitis (AS) is a chronic inflammatory
rheumatic disease, which usually starts in the third
decade of life affecting, about twice as many men as
women.1 It can lead to important functional limitations
and handicap.2–5 Work disability, described as the officially
recognised inability to perform paid work, and sick leave are
among the social consequences of severe AS. Furthermore,
admissions to hospital, early retirement, and unemployment
have been reported to occur more frequently than in the
general population.2–5 Thus, there are definite economic
implications for society.4
Recently we have shown that treatment with the antitumour necrosis factor a (TNFa) antibody infliximab is very
effective compared with placebo and is effective over a
treatment period of 2 years in patients with AS.6–8 Treatment
with anti-TNFa agents is expensive. Therefore, it is interesting to know, which reductions in direct or indirect costs could
be achieved by this treatment. In this paper we report data on
the impact of infliximab on days of sick leave and days in
hospital during 2 years.

PATIENTS AND METHODS
In a randomised controlled trial (RCT) recently published,6 70
patients (46 (66%) men; mean (SD) age 39.5 (8.6)) with
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active disease as defined by a Bath AS Disease Activity Index
(BASDAI) >4 and spinal pain >4 had been initially
randomised to placebo or 5 mg/kg intravenous infliximab.6
The double blind placebo controlled phase in the RCT, which
lasted 12 weeks, was followed by an open extension phase
until week 102.7 8 In the open extension phase all patients
were treated with 5 mg/kg infliximab every 6 weeks. The
primary outcome measure was a 50% improvement of the
BASDAI on the basis of an intention to treat analysis. At
week 12, 53% of the patients in the infliximab group could be
classified as responders in contrast with only 9% in the
placebo group (p,0.0001). Highly significant differences
were also found for indices of function and metrology, C
reactive protein, quality of life (Short Form-36 (SF-36)),
peripheral arthritis, and enthesitis.6 In the open label follow
up study the magnitude of improvement in disease activity
was sustained in every outcome measure assessed over
2 years.7 8
Fifty four patients completed the first year of follow up and
49 the second year. Twenty patients discontinued because of
adverse events (n = 14), non-response (n = 2), or other
reasons. The patients who were withdrawn or who dropped
out had a comparable disease activity to that at baseline as
the completers, but at their last visit they had on average a
higher BASDAI7 (difference 1.7, p,0.05) than the patients
who completed the trial. The completers and dropouts were
analysed separately (fig 1) because different results and,
especially, clearly different economic consequences were
expected.
At the screening visit (,14 days before the first infusion)
the patients were asked if they had been admitted to hospital
during the past 12 months, and if they had been on sick leave
during the past 12 months. During the follow up the same
questions were asked every 3 months for the previous
3 month period. The case report forms were continuously
verified against the source data by qualified monitors. As the
sick leave question was asked only of patients who were
employed, this analysis was restricted to these cases. Missing
sick leave data of a patient who dropped out were estimated
by the mean sick leave days during the observed period
for that patient. Complete data were available on admissions
to hospital. There are sound reasons to assume that days
in hospital and, very probably, days of sick leave were
completely reported as the patients were seen every 6 weeks
and the study was monitored externally. Preliminary estimates of cost savings were computed on the basis of cost
calculations recently made for Germany (J300/inpatient day
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n = 1 patient who did not
fulfil the radiographic
criteria of AS was excluded

Patients analysed according
to their admission to hospital

n = 69 patients

n = 49 patients
complete the 2 years

Patients analysed
according to
sick leave

Patients
excluded from
the sick leave
analysis

n = 20 patients
withdrawn or drop out

n = 28 employed
patients

n = 10 employed
patients treated for
more than 3 months

n = 21 patients

n = 10 patients

Work disabled (n = 7)
Unemployed (n =10)
Housewife (n =1)
Employed but with
application of early
retirement pending at
screening and retired
at follow up (n = 3)

Work disabled (n = 4)
Unemployed (n =3)
Employed but no data
on sick leave after
treatment available
because of the short
treatment period < 3
months (n = 3)

in an acute hospital, J89 loss of productivity costs for each
day of sick leave9 10).
Comparisons between the periods before and after the start
of treatment with infliximab were made by McNemar’s test
(categorical data) or by Wilcoxon’s rank sum test. A powerful
sum test recently proposed11 was used to compare the
dropouts at their last visit with the completers.

RESULTS
Admissions to hospital

Completers
Within the 12 months before the start of the trial, 20/49
(41%) patients had been admitted to hospital. After 1 and
2 years of treatment with infliximab the percentage of
patients admitted to hospital was significantly reduced to
5/49 (10%) (table 1). This corresponded to a reduction in
the mean inpatient days from 11.1 days before infliximab to
0.6 or 2.9 days after 1 or 2 years of treatment, respectively
(table 1). From the results, the derived cost savings were
about J3200/patient treated for the first and about J2500 for
the second year, respectively.

Dropouts
Small and non-significant changes in the mean inpatient
days were seen in the dropout group, corresponding with cost
savings of about J600/patient.

Total study group
However, in the total group a significant reduction in the
frequency of admissions to hospital and the mean inpatient
days was also found for the first year (table 1).

Days of sick leave
In the completer group a significant reduction in the
frequency of sick leave from 57% to 36% of all employed
patients and a reduction in the mean number of days of sick
leave for each patient from 31.3 to 12.5 were found at year 1.
In the second year of treatment the percentage of patients on
sick leave was reduced further to 14%. This was significantly
different compared with baseline as well as with the first
year. The mean days of sick leave also went down
significantly to, on average, 4.7 days for each patient
(table 1). This corresponded with cost savings for sick leave
of about J1700 for the first and J2400 for the second year,
respectively. Therefore, cost savings for admissions to
hospital and sick leave add up to a total amount of
approximately J4900 for each treated patient a year. Again,
no significant changes were found in the group of patients
who discontinued treatment, whereas for the total sample at
least a significant reduction in the mean days of sick leave
was found for the first year (table 1).

DISCUSSION
There is an increasing need for socioeconomic analyses and
cost effectiveness calculations to achieve a better and more
global understanding of the situation of patients who are
considered for long term treatment with TNF blockers.
Because our group has experience with both short and long
term treatment with TNF blockers,6 7 we were able to analyse,
in this study for the first time, the reduction of sick leave and
days in hospital, which contribute substantially to the direct
and indirect costs in patients with AS.
Because the completers are the patients with the highest
costs of treatment we concentrated our attention on these
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Figure 1 Completers and dropouts of
the trial.

n = 70 patients randomised
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Admissions to hospital past 12 months
Patients, No (%)
Before treatment
After 1 year of treatment
After 2 years of treatment
Inpatient days for each patient treated, mean (range)
Before treatment
After 1 year of treatment
After 2 years of treatment
Employed patients at the time of the study
On sick leave during the past 12 months, No (%)
Before treatment
After 1 year of treatment
After 2 years of treatment
Days on sick leave for each employed patient, mean (range)
Before treatment
After 1 year of treatment
After 2 years of treatment

Two year
completers
(n = 49)

p Value
(completers)

Withdrawals/
dropouts
(n = 20)

Total
(n = 69)

20 (41)
5 (10)
5 (10)

0.001
0.001

6 (30)
6 (30)
NA

26 (38)
11 (16)
NA

0.008

7.7 (0–63)
5.6 (0–54)
NA

10.1 (0–77)
2.0 (0–54)
NA

0.001

(n = 10)

(n = 38)

5 (50)
7 (70)
NA

21 (55)
17 (45)
NA

0.29

67.6 (0–365)
66.5 (0–273)
NA

40.9 (0–365)
26.7 (0–273)
NA

0.046

11.1 (0–77)
0.6 (0–15)
2.9 (0–72)

,0.001
0.007

(n = 28 )
16 (57)
10 (36)
4 (14)
31.3 (0–365)
12.5 (0–84)
4.7 (0–55)

0.031
,0.001

0.009
0.002

p Value (total)

NA, not applicable, because of incomplete data for the dropouts in the second year.
p value: comparison with the period before treatment by the McNemar or Wilcoxon tests, as appropriate.

.....................

patients who tolerated the treatment well and completed
102 weeks. In this group half of the patients had been on sick
leave (a mean of 31 days of sick leave for each patient
treated) in the year before the start of the study. This rate, as
well as the rate of admission to hospital of 40% within the
year before treatment, was considerably decreased during
2 years of treatment with infliximab. No reduction in the
days in hospital or sick leave days was found among the
dropouts, but for the total group a decrease in these measures
was seen.
The data at baseline before treatment with infliximab are
consistent with cross sectional data from other studies.2–5
Nevertheless, one may argue that the clear reduction found
in the rate of admission to hospital is due to the rather high
rate of admission before treatment with infliximab in our
patients. This is true, but also in future, patients treated with
infliximab will be a selective sample of patients with AS with
highly active disease and probably with a higher risk of
admission to hospital than patients with AS, in general.
Therefore, cost effectiveness investigations are especially
needed for this subgroup of patients. Although the number
of patients included in this trial was relatively small, the
significant reduction of admission to hospital and days of
sick leave clearly point to a large potential for cost savings in
patients with AS who are continuously treated with this
biological agent, infliximab.
Socioeconomic analyses, including complete direct and
indirect costs and the gain in quality of life, are under way to
investigate further the cost effectiveness of anti-TNF treatment.
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Table 1 Admissions to hospital and sick leave in patients with AS before and 1 or 2 years after treatment with infliximab

