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and abdomen) in which the mRSS was normal, in agree-

ment with the diagnosis of lcSSc.

In the comparative study, a significant positive 

correlation was found among the 3 methods used to 

evaluate DT in patients with SSc (mRSS vs US r=0.53, 

p<0.0001; mRSS vs plicometry r=0.98, p<0.0001; and 

US vs plicometry r=0.53, p<0.0001). DT in patients with 

SSc, including limited and diffuse SSc, was significantly 

higher (p=0.0001) than that of controls. Interobserver 

and intraobserver variability was small; variability 

and execution times for the 3 techniques are shown  

in Table 1.

Table 1. Interobserver and Intraobserver Variability and 
Execution Time for Dermal Thickness Assessment

US Plicometry mRSS

Interobserver variability 5% 6% 8%

Intraobserver variability 3% 4% 5%

Running time, minutes 20 15 10

mRSS=modified Rodnan skin score; US=ultrasound.

These studies show that subclinical diffuse dermal 

involvement may be detectable by high-frequency US in 

patients with lcSSc. This may be useful in future disease 

subclassification and may explain the similar degree of 

organ involvement in patients with lcSSc and diffuse 

cutaneous SSc that has been seen in clinical studies. In 

nearly all 17 skin areas analyzed by high-frequency US, 

patients with SSc have a significantly higher DT than 

controls. The 3 techniques of mRSS, high-frequency US, 

and plicometry used to measure DT in patients with SSc 

show a high degree of correlation.

Forced Vital Capacity Is Inadequate 
for Assessing ILD in SSc
Written by Lynne Lederman

Interstitial lung disease (ILD) in patients with sys-

temic sclerosis (SSc) frequently results in ventilatory 

restriction, a major cause of death in these individuals. 

Clinical trials in patients with SSc-related ILD have tra-

ditionally used forced vital capacity percentage (FVC%) 

predicted as a primary outcome measure [Hoyles RK 

et  al. Arthritis Rheum 2006; Tashkin DP et  al. N Engl J 

Med 2006]. Cyclophosphamide treatment of patients 

with SSc has been associated with improvements 

in clinically meaningful outcome measures other 

than FVC%. Elizabeth Volkmann, MD, University of 

California at Los Angeles, Los Angeles, California, USA, 

discussed the development of a composite outcome 

measure that included the FVC%, the computer-based 

quantitative lung fibrosis in the zone of maximum 

fibrosis (QLF-ZM) score from thoracic high-resolution 

computed tomography (CT) lung scans, the sclero-

derma modified Health Assessment Questionnaire 

Disability Index (HAQ-DI), and the Transition Dyspnea 

Index (TDI) for SSc-related ILD.

The objective of the analysis reported by Dr. Volkmann 

was to develop a composite outcome measure to assess 

treatment response in patients with SSc–ILD in clini-

cal studies, and to create a more comprehensive mea-

sure than FVC% alone. The Scleroderma Lung Study I 

[SLSI; Tashkin DP et  al. N Engl J Med 2006] compared 

oral cyclophosphamide with placebo in patients with 

active SSc and ILD. Of the 158 patients enrolled in the 

SLSI trial, 83 (41 treated with cyclophosphamide and 42 

treated with placebo) had baseline and 12-month follow-

up CT available and were analyzed for this presentation. 

There was no significant difference in baseline charac-

teristics between the two treatment groups.

A univariate analysis that tested for treatment effects 

for individual outcomes, including FVC% predicted, 

total lung capacity predicted (TLC), QLF-ZM and 

whole-lung (WL) scores, quantitative interstitial lung 

disease (QILD)–ZM and –WL scores, HAQ-DI, TDI, 

and the visual analogue scale for breathing (VAS-B), 

was conducted to determine which variables had a sig-

nificant treatment effect at 12 months. The results are 

shown in Table 1.

Table 1. Univariate Analysis for Treatment Effects

Predictor p Value

FVC% predicted p=0.04

TLC% predicted NS

VAS-B NS

TDI p<0.0001

HAQ-DI p=0.0002

QLF-ZM p=0.003

QLF-WL p=0.001

QILD-ZM p=0.01

QILD-WL p=0.05

FVC%=forced vital capacity percentage; HAQ-DI=scleroderma-modified Health Assessment 
Questionnaire Disability Index; NS=not significant; QILD=quantitative interstitial lung 
disease; QLF=quantitative lung fibrosis; TDI=Transition Dyspnea Index; TLC%=total lung 
capacity percentage; VAS-B=visual analogue score for breathing; WL=whole lung; ZM=zone 
of maximum fibrosis.
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Principal component analyses were then conducted 

that combined those variables with significant treat-

ment effect to assess the difference between treatment 

groups. The composite outcome composed of FVC% 

predicted, QLF, HAQ-DI, and TDI demonstrated a strong 

treatment effect favoring cyclophosphamide (p=0.0005). 

Another analysis was performed that eliminated FVC% 

from the composite outcome, combining TDI, HAQ-DI, 

and QLF-ZM; this did not change the overall treatment 

effect (p=0.0004). Both composite outcome measures 

demonstrated a more robust treatment effect than FVC% 

predicted alone.

Limitations to this analysis include a possible bias 

arising from selecting only patients with complete 

outcome data, although Dr. Volkmann commented 

that there were no differences in baseline characteris-

tics between patients included in this analysis and all 

patients in SLSI. The quantitative imaging analysis used 

in this study is a novel approach and is currently not 

widely available for clinical use.

A composite outcome with structural (QLF), physi-

ologic (FVC% and TDI), and patient-oriented (HAQ-DI) 

outcomes may serve as a more comprehensive measure 

of treatment response in SSc–ILD than the current stan-

dard of FVC%. The most robust treatment effect was 

observed in the composite outcome that included QLF, 

TDI, and HAQ-DI but did not include FVC%. Analysis of 

additional data sets is needed to validate this model.

Teriparatide for Patients With RA and 
Osteoporosis Requires More Study
Written by Lynne Lederman

Early intensive treatment with methotrexate (MTX) and 

biologic agents is effective in rheumatoid arthritis (RA), 

but comorbidities, such as osteoporosis, also require 

treatment to reduce morbidity and improve quality of 

life. One treatment, discussed by Yuji Hirano, Toyohashi 

Municipal Hospital, Toyohashi, Japan, is daily teripa-

ratide [European League Against Rheumatism 2014 

(abstract OPO276)]. Osteoporosis in patients with RA 

is multifactorial; excess inflammatory cytokines, cor-

ticosteroids used to treat the disease, decreased activ-

ity due to joint pain, and postmenopausal osteoporosis  

are contributory factors.

The investigators determined the efficacy of teripa-

ratide treatment for osteoporosis (20 g/day subcu-

taneously) for 2 years in patients with RA. They also 

looked for predictors of efficacy and the effect of terip-

aratide combined with biologics because teriparatide 

upregulates osteoclasts, whereas the biologics used in 

RA downregulate these cells. Of 33 patients enrolled, 

28 completed 2 years of treatment; results are reported 

for these 28 patients. Every 6 months, bone mineral 

density (BMD) was measured by dual-energy x-ray 

absorptiometry at the lumbar spine (LS) and proximal 

femur (PF), and 4 bone turnover markers (BTMs) of 

bone formation and resorption were measured.

All but 1 patient enrolled were women the mean age 

was 72 years, and the mean RA duration was 20.2 years. 

More than 80% of patients had previous fractures; only 

5 patients had not received prior treatment for osteo-

porosis. Most patients (69.7%) had received MTX, and 

42.4% had received a biologic disease-modifying anti-

rheumatic drug.

Teriparatide significantly improved LS and PF 

BMD compared with baseline (p<0.05 for both) in the  

28 patients observed for 2 years. Significant improve-

ment was seen starting at 6 months, and BMD contin-

ued to increase, although the most rapid improvement  

was in the first year. LS BMD increased by 12.5% and  

PF BMD increased by 5.8% at 2 years.

BTMs increased rapidly during the first 6 months 

(Table 1) and remained elevated at 2 years. The increase 

of N-terminal type I procollagen propeptide (P1NP) at 

384% was maximum among the BTMs.

Table 1. Time Course of BTMs

BTM 6 Months

BAP  56.8%

P1NP 384.0%

TRACP-5b  81.2%

NTX  82.7%

BAP=bone-specific alkaline; BTM=bone turnover marker; NTX=N-terminal telopeptide 
of type I collagen; P1NP=N-terminal type I procollagen propeptide; TRACP-5b=tartrate-
resistant acid phosphatase.

When patients were divided into positive and negative 

outcome groups on the basis of increased LS or PF BMD, 

there were no significant differences between these 

groups in nearly all baseline characteristics, history of 

fracture, fractures during the study, or BTMs at 6 months.

Increases in BTMs were higher in patients treated with 

biologics; these differences were significant for BAP at  

6 and 12 months and for P1NP and TRACP-5b at 6, 12, 

and 18 months (p values not shown).

In this small study, teriparatide was an effective ther-

apy in osteoporosis for patients with RA. Early response 

in BMD was the only predictor of BMD at 2 years; BTMs 

did not predict response to teriparatide. There is some 

indication that teriparatide may interfere with the activ-

ity of biologics in patients with RA.


