A Multicenter, Prospective, Randomized, Double -Blind, Placebo -Controlled
Trial of Corticosteroids and Intravenous Cyclophosphamide Followed by
Oral Azathioprine for the Treatment of Pulmonary Fibrosis in Scleroderma
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function (ie, forced vital capacity [FVC] and diffusing capacity for carbon monoxide [DLCO]) with
cyclophosphamide after 12 months [23].

Many patients in studies of cyclophosphamide versus placebo in S5c-ILD have also been on a low
dose glucocorticoid. It is for this reason that we usually use a low dose glucocorticoid in combination
with cyclophosphamide. {See "Adjuvant glucocorticoids' below.)

Intravenous cyclophosphamide — While the Scleroderma Lung Study used daily oral
administration [15], we prefer monthly intravenous administration due to a lower cumulative dose,
potentially less frequent adverse effects, and the ability to ensure adequate hydration prior to
dosing. The effectiveness of infravenous cyclophosphamide used in combination with low dose
glucocorticoid at preventing deterioration of lung function in patients with SSc-ILD has been studied
in small observational studies and one randomized trial [21,24-28]. In the randomized trial, 45
patients were assignedioreceive six monthly infusions of cyclophosphamide plus prednisclone {20
mg on alternate da - At 12 months, there was a modest improvement of FVC in the
cyclophosphamide ghoapraiter adjustment for baseline FVC, but this improvement did not achieve
statistical significance. Meither DLCO nor measures of dyspnea showed improvement in either

group.

Selection of the initial dose of cyclophosphamide for intravenous infusion is based upon estimated
body surface area (BSA) expressed in square meters (m<) and is adjusted for advanced age,
obesity, and renal function. Subsequent doses are based on the white blood cell nadir and response
to therapy. (See "General principles of the use of cyclophosphamide in rneumatic diseases" and
"General principles of the use of cyclophosphamide in rheumatic diseases", section on 'Intermittent
{pulse) cyclophosphamide'.)

Oral cyclophosphamide — Oral cyclophosphamide appears to be beneficial for some patients
with symptomatic SSc-ILD [19,29,30], although not all studies have confirmed this finding as noted
above. Improvement in pulmonary function was demonstrated in a double-blind, multicenter trial (the
first Scleroderma Lung Study) that randomly assigned 158 patients with early SSc-ILD, dyspnea, an
FVC between 45 and 85 percent of the predicted value, and evidence of active alveolar
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Objective. The lack of randomized controlled tri-
als (RCTs) in pulmonary fibrosis in systemic sclerosis
(S5¢) has hampered an evidence-based approach to
treatment. This RCT was undertaken to investigate the
effects of intravenous (IV) cyclophosphamide (CYC)
followed by azathioprine (AZA) treatment in pulmonary
fibrosis in SSc.

Methods. Forty-five patients were randomized to
receive low-dose prednisolone and 6 infusions (monthly)
of CYC followed by oral AZA, or placebo. Primary
outcome measures were change in percent predicted

forced vital capacity (FVC) and change in single-breath
diffusing capacity for carbon monoxide (DLco). Second-
ary outcome measures included changes in appearance
on high-resolution computed tomography and dyspnea
scores. An intent-to-treat statistical analysis was per-
formed.

Resulfs. At baseline, there were no significant
group differences in factors linked to outcome, includ-
ing severity of pulmonary fibrosis and autoantibody
status. Sixty-two percent of the patients completed the
first year of treatment. Withdrawals included 9 patients
(6 from the placebo group) with significant decline in
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A Investigators were blinded _to the
treatment allocation. Randomization

was undertaken at the Royal
Brompton Hospital by members of the
Clinical Trials and Evaluation Unit, who
were not involved in the analysis of
data.




Baseline

A The patient groups were similar in age, sex,
ethnicity, and smoking status.

Active treatment

group Placebo group
Characteristic (n = 22)f (n = 23) A LCSS C/ d CSS C

Center

Royal Brompton/Royal Free 17(77.3) 13 (56.6)

Bath 1(4.5) 6 (26.0)

Salford 2(9.1) 0(0)

Leeds 2(9.1) 4(17.4)
Sex

Male 5(22.7) 8 (34.8)

Female 17 (77.3) 15 (65.2)
Ethnicity A

White 20 (90.9) 21 (91.4) S S C

Black 0 (0) 1(4.3)

Asian 2(9.1) 1(4.3) 33
Smoking status

Current smoker 3 (13.6) 3 (13.0)

Excamoler G s Placebo 66

Nonsmoker 12 (54.6) 15 (65.2)

Days to outcome assessment,

mean (range)i

364.4 (305-439)

358.7 (223-414)




Baseline

Table 2. Baseline factors linked to outcome*

Treatment group Placebo group

DTPA clearance, minutesf 29.4 (13.3-55.5) [13] 36.5 (14.0-115.0) [11]
Bronchoalveolar lavage

Neutrophils, % total cells 11.7 (2.0-45.5) [16] 13.9 (4.0-28.6) [10]

Eosinophils, % total cells 6.9 (0.4-31.0) [16] 8.18 (0.0-24.3) [10]

Lymphocytes, % total cells 11.1 (1.7-24.0) [16] 11.7 (2.6-30.3) [10]
Arterial blood gases

Po,, KPA 11.22 (10.00-13.50) [20] 11.53 (8.76-13.43) [15]

Pco,, KPA 5.49 (4.05-6.00) [20] 4.97 (4.23-6.61) [15]
Antitopoisomerase antibody 10 (45.5) 8 (34.8)

positivity, no. (%)

* Except where indicated otherwise, values are the mean (range) [number of patients].
T DTPA = diethylenetriaminepentaacetic acid.

AHRCT pattern  gas exchange value
BAL DTPA clearance
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107 patients exciuded:

152 patients screened for eligivility | gg provix :t;rr;do >3/12 .
8 both steroid & immunosuppressant

18 other respiratory pathology

9 significant comorbidity

»| 6 puimonary hypertension

3 required transplant assessment
i 3 unwilling to give consent

3 unable to attend specialist regularly
2 emically unwell

1 failed to attend

5 other

[ 22 allocated ACTIVE treatment | | 23 allocated PLACEBO |

7 withdrawn: ¢ | 10 withdrawn:
3 Drop in lung function 6 Drop in lung function
2 Side-effects 3 Extra-pulmonary disease
1 Poor (iv) access 1 Malignancy
1 Malignancy
\ 4 \ 4
15 completed 1 year 13 completed 1 year
L 2 ¥

1 year data: 19/22 1 year data: 18/23




Table 3. Efficacy end point variables®

Baseline 1-year followup
Treatment group  Placebo group  Treatment group  Placebo group
(n = 22) (n = 23) (n =19) (n = 18) )
Lung function, % predicted
EVC 80.1 = 10.3 81.0 = 18.8 825113 78.0 = 21.6 0.08
DLco, 529 =115 55.0 =129 45.6 = 10.7 51.8 =149 0.64
TLC 81.8 £10.1 76.8 £ 16.9 80.2 =98 74.4 £ 16.7 0.61
FEV, 79.6 £ 11.5 79.7 £ 19.1 81.3 £ 125 77.0 £ 21.3 0.16
Kceo 71.3 =134 §2.7=19.1 71.5 £13.9 77.9 £ 233 0.32
Baseline HRCT%

Disease extent, mean (range) % 20 (6-40) 19 (5-40) - - -
Ground-glass attenuation, mean (range) % 50 (15-91) 47 (0-95) - - -
Improvement on serial HRCT, no (%)3 - - 6 (40) 3 (20) 0.39
Dyspnea score, mean (range)§ 1.7 (2-14) 7.2 (0-18) 8.75 (0-14) 7.80 (2-14) 0.23

A 419 FVC
P=0.08 )
A 2.4 Placebo 3.0

A or
marginal(0.05<P<0.10)
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