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ABSTRACT. Objective. To investigate the relationship of psychological distress and associated factors with con-

tinuation of tumor necrosis factor (TNF) antagonist therapy in patients with rheumatoid arthritis
(RA).

Methods. Patients about to start therapy with TNF antagonists (n = 166) were assessed for psycho-
logical distress using the Hospital Anxiety and Depression Scale (HADS). A core set of demographic
and clinical variables, including comorbidities from medical records and cigarette smoking history
by questionnaire, were recorded at baseline and regular intervals thereafter. Cox proportional haz-
ards regression analysis was used to assess the likelihood of patients discontinuing therapy over a
36-month followup period.

Results. The number of years smoked was associated with anxiety (HADS-A; p for trend = 0.008)
and general psychological distress (HADS-Total; p for trend = 0.03). In univariate analyses, earlier
discontinuation was associated with these variables at baseline: anxiety (HADS-A), depression
(HADS-D), abnormal mood (HADS-Total), smoking history (> 30 pack-yrs), years smoked (> 30
yrs), current smoking, high Disease Activity Score 28-joint count (DAS28), poor patient global
assessment, and evidence of cardio/cerebrovascular disease (CVD). In multivariate analyses, the
strongest predictors of discontinuation were HADS-Total, smoking history (> 30 pack-yrs), DAS28,
and evidence of CVD at baseline.

Conclusion. Discontinuation of therapy with TNF antagonists is independently associated with psy-
chological distress, heavy smoking, and CVD at baseline. (J Rheumatol First Release August 1 2010;

doi:10.3899/jrheum.100050)

Key Indexing Terms:
RHEUMATOID ARTHRITIS
TUMOR NECROSIS FACTOR INHIBITORS

Anxiety and depression occur commonly in patients with
rheumatoid arthritis (RA) and can influence perception of
well-being and severity of symptoms!->34> Recently we
demonstrated that in patients with RA treated with tumor
necrosis factor-o (anti-TNF), those with persistent depres-
sion had a lower reduction in the 28-joint count Disease
Activity Score (DAS28) at 3 months than those without
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depression®. Cigarette smoking is also associated with a
worse anti-TNF response’-3?, but the relationship with psy-
chological stress has not been explored.

Studies on the association of depression® and smoking®
with response to TNF antagonists did not address their influ-
ence on discontinuation of treatment. We investigated the
relationship between smoking and psychological distress,
and whether these and other factors are independently asso-
ciated with discontinuation of anti-TNF therapy.

MATERIALS AND METHODS

Patients attended a hospital clinic at the Staffordshire Rheumatology
Centre, UK, and satisfied the 1987 American College of Rheumatology cri-
teria for RA10. All patients starting therapy with TNF antagonists since
2002 (n = 166) were recruited. Ethical approval was obtained from the
North Staffordshire local research ethics committee, and all patients pro-
vided written informed consent.

Demographic and clinical variables were recorded at baseline and reg-
ular intervals thereafter. Evidence of comorbid conditions were obtained
from the medical notes and review of patient medication. History of car-
diovascular or cerebrovascular disease (CVD) included angina, ischemic
heart disease, myocardial infarction, heart failure, or cerebrovascular acci-
dent, but excluded hypertension. Probable anxiety and depression at base-
line was defined using the Hospital Anxiety and Depression Scale
(HADS)!!, cutoff score of = 8!2. Combining the scores of the 2 scales was
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used to obtain a “total score” as a measure of general psychological
distress!3.

Smoking history was obtained from a patient-completed questionnaire
and quantified in pack-years (py); 1 py was equivalent to 20 cigarettes per
day for 1 year. Py were stratified into 4 categories (i.e., 0, 1-15, 16-30,
> 30) to reflect smoking intensity.

Discontinuation of therapy was investigated only in patients who were
previously anti-TNF- or other biologic-naive, and was not assessed in those
starting a second anti-TNF agent. The major reasons for discontinuation
were adverse events or inefficacy (as defined by British Society for
Rheumatology guidelines)!4. All patients were followed up at 3 months, 12
months, and 12-monthly intervals thereafter. Of 166 patients recruited, 4
were excluded from the analysis because of incomplete or missing
questionnaires.

Statistical analysis. The relationship between anxiety, depression, and
smoking history was assessed using contingency tables, and multivariate
logistic regression analysis. The relationship between baseline variables
and discontinuation of therapy was investigated using Cox proportional
hazard regression analyses.

Predictors of discontinuation were initially determined using univariate
analyses. Variables with an unadjusted p value < 0.2 were carried forward
for multivariate analysis. Kaplan-Meier curves were plotted to illustrate the
proportion of patients remaining on therapy during the course of our study.
All data were analyzed using the Number Cruncher statistical software
package for Windows (NCSS, Kaysville, UT, USA).

RESULTS

Characteristics of patients with RA. Patients had a median
age of 57.0 years, disease duration of 13 years, and 70%
were women. Rheumatoid factor was present in 69.3% and
erosions in 88.6%. Anxiety and/or depression was found in
48% of patients. Of 166 patients recruited, 76 were treated
with infliximab, 62 with etanercept, and 28 with
adalimumab.

Association of smoking with anxiety and depression. Current
smokers at baseline were more likely to be anxious or

depressed than patients who had never smoked (Table 1).
Measures of psychological distress were more closely asso-
ciated with the length of time smoked than py.

Predictors of discontinuation of therapy. Nearly 50% of
patients (79/162) discontinued therapy during the 36-month
followup period. Of these, 42/79 stopped due to inefficacy
and 31/79 due to adverse events. The mean duration of ther-
apy before discontinuation was 16.9 months.

In univariate Cox regression analyses of discontinuation
for any reason, significant associations were seen with all
measures of mood disorder, current smoking, py > 30, and
smoking for > 30 years (Table 2). Associations were also
found with the DAS28 total score, patient global assessment
(PGA), erythrocyte sedimentation rate, and CVD. Similar
associations were seen in patients stopping due to inefficacy
alone (Table 2).

Kaplan-Meier curves showed that 50% of patients with
psychological distress (HADS-T = 16) had discontinued by
30 months, compared with about 35% of unaffected patients
(Figure 1A). In patients with py > 30, 50% had discontinued
treatment by 12 months compared with 20%—-25% in those
with py < 30 (Figure 1B).

In multivariate analyses, the overall “best” model (hazard
ratio) for discontinuation due to any reason included HADS-
Total = 16 (HR 1.68,95% CI 1.06-2.67), DAS28 (HR 1.32
per unit, 95% CI 1.01-1.72), py > 30 (HR 2.90, 95% CI
1.70-4.95), and previous evidence of CVD (HR 2.45, 95%
CI 1.30—4.62) as independent variables. The variables most
strongly associated with stopping due to inefficacy were
HADS-Total = 16 (HR 2.23, 95% CI 1.18-4.22), py > 30
(HR 3.24,95% CI 1.58-6.63), and CVD (HR 2.59, 95% CI
1.05-6.42).

Table 1. Relationship between smoking and Hospital Anxiety and Depression Scale (HADS) scores at start of anti-tumor necrosis factor therapy. Data ana-

lyzed using Mantel-Haenszel chi-square test for trend.

HADS-Anxiety OR (95% CI) HADS-Depression OR (95% CI) HADS-Total OR (95% CI)
0-7 =8 0-7 =8 0-15 =16
Smoker
Never 33 17 1.0 (ref) 30 20 1.0 (ref) 31 19 1.0 (ref)
Ever 57 55 1.85(0.93-3.67) 54 58 1.59 (0.82-3.12) 54 58 1.73 (0.88-3.40)
Past 38 32 1.62 (0.77-3.40) 39 31 1.19 (0.57-2.46) 36 34 1.53 (0.73-3.17)
Current 19 23 2.30 (0.93-5.98) 15 27 2.60 (1.14-6.10) 18 24 2.14 (0.93-4.89)
Pack-years
0 33 17 1.0 (ref) 30 20 1.0 (ref) 31 19 1.0 (ref)
1-15 29 24 1.59 (0.72-3.50) 26 27 1.54 (0.71-3.35) 27 26 1.56 (0.72-3.38)
16-30 13 20 291 (1.18-7.13) 14 19 2.00 (0.82-4.83) 13 20 245 (1.01-5.97)
> 30 15 11 1.42 (0.54-3.70) 14 12 1.28 (0.5-3.29) 14 12 1.39 (0.54-3.58)
Years smoked
0 33 17 1.0 (ref) 30 20 1.0 (ref) 31 19 1.0 (ref)
1-15 17 10 1.15 (0.44-3.00) 16 11 1.04 (0.41-2.65) 16 11 1.13 (0.44-2.89)
16-30 19 14 1.42 (0.58-3.47) 15 18 1.78 (0.73-4.27) 16 17 1.71 (0.71-4.12)
> 30 21 31 2.80 (1.26-6.22)** 23 29 1.87 (0.86—4.07) 22 30 2.19 (1.00-4.80)*

*p (trend) = 0.034, ** p (trend) = 0.008.
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Table 2. Univariate analysis of baseline predictors of anti-TNF discontinuation.

Baseline Variable

Discontinuation (Any Reason)

HR (95% CI)*

Discontinuation (Inefficacy)

Subject characteristics
Male
Age, yrs
Disease duration, yrs
Nodules (+/-)
Rheumatoid factor (+/-)
Erosions (+/-)
No. comorbid conditions
Cardio/cerebrovascular disease (+/-)
No. previous DMARD
Disease activity and severity
DAS28 (per unit)
Painful joints (per joint)
Swollen joints (per joint)
Patient global assessment (per unit)
Physician global assessment (per unit)
ESR (per mm/h)
CRP (per mg/ml)
HAQ (per unit)
VAS pain (per point, 0-100)
Smoking history
Ever smoke (+/-)
Current smoker (+/-)
Pack-years > 30 (+/-)
Years smoked > 30 (+/-)
Psychological stress
HADS-Anxiety = 8 (+/-)
HADS-Depression = 8 (+/-)
HADS-Total = 16 (+/-)

151 (0.97-2.34)
1.008 (0.99-1.02)
1.02 (0.99-1.04)
1.04 (0.96-1.14)
0.88 (0.55-1.40)
135 (0.59-3.10)
1.27 (0.99-1.63)
2.69 (1.48-4.86)
1.05 (0.92-1.20)

134 (1.04-1.72)
1.00 (0.98-1.03)
1.01 (0.97-1.05)
1.03 (1.01-1.04)
1.003 (0.99-1.02)
1.01 (1.00-1.02)
1.003 (0.99-1.01)
1.20 (0.78-1.83)
1.001 (0.99-1.01)

1.12 (0.74-1.70)
1.68 (1.0-2.67)
2.31 (1.38-3.86)
1.87 (1.21-2.89)

158 (1.02-2.42)
1.68 (1.08-2.60)
1.91 (1.22-2.98)

p HR (95% CI)* p
0.06 1.94 (1.04-3.26) 0.04
04 1.008 (0.98-1.03) 0.5
0.2 1.01 (0.98-1.06) 05
0.8 0.98 (0.53-1.82) 10
0.6 1.12 (0.56-2.23) 0.7
0.5 1.33 (0.41-4.35) 0.6
0.06 1.25 (0.87-1.80) 0.2
0.001 2.31 (0.98-5.53) 0.06
05 1.11 (0.91-1.34) 03
0.02 1.35 (0.94-1.93) 0.1
0.9 0.99 (0.97-1.05) 0.7
0.6 1.001 (0.61-1.05) 0.9

<0.0001 1.03 (1.01-1.05) 0.004
0.7 1.02 (0.99-1.04) 0.2
0.01 1.01 (1.00-1.03) 001
0.15 1.004 (0.99-1.01) 0.07
04 1.09 (0.58-2.04) 08
08 1.01 (0.99-1.03) 0.2
0.6 2.16 (0.99-4.66) 0.05
0.03 2.01 (1.06-3.80) 0.02
0.001 2.80 (1.40-5.64) 0.004
0.005 245 (1.32-4.53) 0.004
0.04 2.13 (1.15-3.94) 0.02
0.02 1.86 (1.01-3.43) 0.04
0.004 2.30 (1.22-4.31) 0.009

* Hazard ratio > 1.0 indicates more likely to discontinue TNF antagonist. TNF: tumor necrosis factor; DMARD: disease-modifying antirheumatic drug;
DAS28: 28-joint count Disease Activity Score; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; HAQ: Health Assessment Questionnaire; VAS:
visual analog scale; HADS: Hospital Anxiety and Depression Scale.
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Figure 1. Kaplan-Meier curves to illustrate the proportion of patients remaining on anti-TNF therapy in relation to (A) HADS-
Total (HADS-T) and (B) cigarette pack-year (PY) category.

DISCUSSION

Psychologically distressed patients (particularly depressed
ones) were more than twice as likely to be current smokers
at the start of anti-TNF therapy. Despite this relationship,

psychological distress and py (> 30) were independently
associated with discontinuation of anti-TNF therapy, as
were a raised DAS28 and evidence of CVD at baseline.
Discontinuation of anti-TNF treatment is clearly a complex,
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multidimensional endpoint that may be influenced by bio-
logical, emotional, and sociological factors!>. It is possible
that conditions linked to psychological distress (such as

X . A o 3. Isik A, Koca SS, Ozturk A, Mermi O. Anxiety and depression in
fibromyalgia) may have an influence on these findings, but patients with theumatoid arthritis. Clin Rheumatol 2007;26:872-8.
patients were not assessed for fibromyalgia in our study. 4. Palkonyai E, Kolarz G, Kopp M, Bogye G, Temesvari P, Palkonyay

Although CVD showed an association with ever having L, et al. Depressive symptoms in early rheumatoid arthritis: a
smoked (p = 0.03), it did not explain the association comparative longitudinal study. Clin Rheumatol 2007;26:753-8.

. . . . . 5. Kojima M, Kojima T, Suzuki S, Oguchi T, Oba M, Tsuchiya H, et
between py (> 30) and anti-TNF discontinuation, since both al. Depression, inflammation and pain in patients with rheumatoid
were highly significant in the multivariate analyses. arthritis. Arthritis Rheum 2009:61:1018-24.

Similarly, it is unlikely that association between psycholog- 6. Hider SL, Tanveer W, Brownfield W, Mattey DL, Packham JC.
ical distress and anti-TNF discontinuation could be D‘*'Eressm“ in R(?Patlilem; treatedlwnh allf“?'TgE is Comlmon and
. . P under-recognised in the rheumatology clinic. Rheumatology
explained by the presence of CVD SII.'ICG. t.he association 2009:48:1152-4.
between HADS-T and CVD was not significant (data not 7. Hyrich KL, Watson KD, Silman AJ, Symmons DPM; British
shown), while both were significant in the multivariate Society for Rheumatology Biologics Register. Predictors of
analyses. response Fo anti—TNF—alpha therapy among patiel?ts with
It is interesting that the association of discontinuation rheumatoid arthritis: results from the British Society for
. . . . Rheumatology Biologics Register. Rheumatology 2006;45:1558-65.
with baseline DAS28 could be explalned mamly by the 8. Mattey DL, Brownfield A, Dawes PT. Relationship between pack
PGA. The PGA is more likely to vary subjectively to exter- year history of smoking and response to tumor necrosis factor
nal factors such as psychological distress. However, the cor- antagonists in patients with rheumatoid arthritis. J Rheumatol
relation between PGA and HADS-T was weak (r = 0.27), . i%%?;iéi(lf(gnt S Gadshy K. Zhane W. Deishion CM
. . . . ishek A, Butt S, Gadsby K, Zhang W, Deighton .
and_they. Were. fOUI.ld to b_e 1ndependently associated with Anti-TNF-alpha agents are less effective for the treatment of
earlier discontinuation. This suggests that they are measur- rheumatoid arthritis in current smokers. J Clin Rheumatol
ing different aspects of disease effect. 2010;16:15-8.
Our study reinforces the message that limiting smoking 10 Amnett FC, Edworthy SM, Bloch DA, McShane DI, Fries JF,
may be beneficial for continuation on anti-TNF therapies. It Cooper NS, et al. The American Rheumatism Association 1987
.. . . revised criteria for the classification of rheumatoid arthritis.
also suggests that preexisting psychological distress has a Arthritis Rheum 1988:31:315-24.
significant effect upon continuation of anti-TNF medication. 11. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression
Thus, in patients being considered for anti-TNF therapy, it Scale. Acta Psychiatrica Scand 1983:67:361-70.
would be useful to assess their psychological status. It may 12. znaith \I;R figm%:iE%SNI-IlADS:ngTpital Anxiety and Depression
. . . . . . cale. Windsor: elson; .
be that intervention Wlth mood-enhancing Fheraples X will 13. Crawford JR, Henry JD, Crombie C, Taylor EP. Normative data for
SUbsequently be shown to improve the proportion of patients the HADS from a large non-clinical sample. Br J Clin Psychol
responding to and tolerating anti-TNF therapy. 2001;40:429-34.
14. British Society for Rheumatology. Guidelines for prescribing
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