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ABSTRACT

Objectives To investigate changes in bone mineral density
(BMD) in patients with early rheumatoid arthritis (RA) over
a 10-year period.

Methods Consecutive patients with early RA (symptom
duration <12 months) were followed according to a
structured programme and examined with dual-energy
X-ray absorptiometry (DXA) at inclusion and after 2, 5

and 10 years. Mean Z-scores over the study period were
estimated using mixed linear effect models. Changes in
Z-scores between follow-up visits were analysed using
paired T-tests.

Results At inclusion, 220 patients were examined with
DXA. At the femoral neck, the mean Z-score over 10 years
was —0.33 (95 % CI —0.57 to —0.08) in men and —0.07
(—0.22 t0 0.08) in women. Men had significantly lower
BMD at the femoral neck than expected by age at inclusion
(intercept Z-score value —0.35; 95% Cl —-0.61 to —0.09),
whereas there was no such difference in women. At the
lumbar spine, the mean Z-score over the study period

for men was —0.05 (-0.29 to 0.19) and for women 0.06
(=0.10 to 0.21). In paired comparisons of BMD at different
follow-up visits, femoral neck Z-scores for men decreased
significantly from inclusion to the 5-year follow-up. After 5
years, no further reduction was seen.

Conclusions In this observational study of a limited
sample, men with early RA had reduced femoral neck BMD
at diagnosis, with a further significant but marginal decline
during the first 5years. Lumbar spine BMD Z-scores were
not reduced in men or women with early RA. Data on 10-
year follow-up were limited.

INTRODUCTION

Patients with rheumatoid arthritis (RA) have
been shown to have an increased risk of oste-
oporosis and fractures.'™ Although long
standing and active, especially erosive, disease
seems to be particularly predictive of osteo-
porosis in patients with RA,>® higher loss
of bone mass than expected by age has also
been apgarent soon after diagnosis in several
cohorts.”® In a study of bone mineral density
(BMD) over the first 10 years in patients diag-
nosed with RA in the 1980s and early 1990s,

Key messages

What is already known about this subject?

» Patients with rheumatoid arthritis (RA) have been
shown to have an increased risk of osteoporosis and
fractures.

» Higher loss of bone mass than expected by age
has been apparent soon after diagnosis in several
cohorts.

What does this study add?

» In this study of patients diagnosed with RA after
1995, bone mineral density in the femoral neck was
reduced at diagnosis of RA in men but not in women.

How might this impact on clinical practice?
» In men with RA, potential benefits of early interven-
tion against bone loss should be further studied.

Kroot et al found that bone loss was most
marked during the first 2years.” A similar
pattern was seen in a study conducted 10
years later (inclusion 1999-2001), where the
annual rate of bone loss was higher during
the first 2years compared with the following
8years.w More aggressive antirheumatic treat-
ment during the later part of the study period
was suggested to contribute to this pattern.w
With the rapid progress in the management
of patients with RA, including more and
better options for treatment to remission,"!
there is a persisting need for re-evaluation of
the changes in BMD following RA diagnosis.
Osteoporosis affects both men and women,
but there are important differences in inci-
dence and in the course of bone loss. Women
start losing bone at an earlier age and at a
faster rate than men.'? Among men, factors
associated with secondary osteoporosis, such
as alcoholism, excessive smoking and various
comorbidities, are more common than in
women."” Accordingly, there is a rational for
separate analyses of BMD in men and women.
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BMD varies with age and sex. Z-scores (number of SD
above or below the mean BMD for the given age and
sex) enable comparisons of BMD from time to time and
between different individuals, whereas T-scores give infor-
mation on whether a patient suffers from osteoporosis
or not according to the WHO definition."* In previous
studies, one SD decrease in BMD has been associated
with roughly doubled fracture risk."” '®

In this study, we have followed patients with recently
diagnosed RA, treated according to the general recom-
mendations, for 10 years with repeated BMD measure-
ments (dual-energy X-ray absorptiometry (DXA)). The
aim was to examine changes in BMD by sex over the first
10 years and to investigate whether patients with RA have
lower BMD than expected already at diagnosis, whether
BMD changes during the course of disease and which
baseline factors predict changes in bone mass. Insights
on these issues are of importance for further improve-
ment of the management of bone health in patients with
RA.

MATERIALS AND METHODS

Patients

An inception cohort of consecutive patients with early
RA (n=233, symptom duration <12 months), recruited
between 1995 and 2005, was investigated. The catchment
area was the city of Malmo, Sweden (population 260 000
in the year 2000). Patients were recruited from the rheu-
matology outpatient clinic of Malmé University Hospital,
the only hospital serving the city, or from the four rheu-
matologists in private practice in the area. All included
patients were diagnosed by a rheumatologist and fulfilled
the 1987 American College of Rheumatology criteria for
RA.' All patients were managed according to standard
care without any prespecified protocol for antirheumatic
treatment. The patients were included before the current
practice of treat to target was implemented,'® and before
early treatment with biological disease modifying anti-
rheumatic drugs (bDMARDs) came into widespread
use. Results on other outcomes in this cohort have been
reported previously.'’ *’

Clinical assessment

The patients were examined at inclusion and after 6,
12, 24, 60 and 120 months by the same rheumatologist
according to a structured protocol. Disability was assessed
using the Swedish validated version of the Health Assess-
ment Questionnaire.”’ Visual Analogue Scales were used
to evaluate the patients’ assessment of current pain
and the patients’ global assessment of disease activity.
Information on height, weight, smoking history (ever/
never) and menopausal status was collected at inclusion
through a self-administered questionnaire. Information
on current use of synthetic disease modifying antirheu-
matic drugs (SDMARDs), glucocorticosteroids, antiosteo-
porotic agents and hormone replacement therapy (HRT)
was obtained through a structured interview at each visit.

Information on use of bDMARDs during the study period
was obtained from the South Swedish Arthritis Treatment
Group register” and the Swedish Rheumatology Quality
register.”

Laboratory investigations

Rheumatoid factor (RF) and antibodies to cyclic citrul-
linated peptides (anti-CCP) were analysed at inclusion
using standard ELISA methods at the Immunology labo-
ratories at the University Hospitals in Malmé and Lund.
IgM RF was analysed using ELISA, which was calibrated
against the WHO RF reference preparation. Anti-CCP
antibodies were analysed using the Quanta Lite CCP
IgG ELISA (INOVA Diagnostics, USA). Erythrocyte
sedimentation rate and C reactive protein were assessed
according to standard methods at the Department of
Clinical Chemistry, Malmé University Hospital.

Radiographic assessment

Radiographic evaluation of hands and feet was carried
out at inclusion and after 2, 5 and 10 years of follow-up.
The presence of erosions (present versus absent) was
determined by a radiologist, unaware of the clinical status
of the patient, as part of standard clinical practice.

Bone mineral density measurements

Atinclusion and after 2, 5 and 10 years, the patients were
examined with DXA at the left femoral neck and second
to fourth lumbar spine vertebrae (L.2-L4). The majority
of patients were measured by the same DXA equip-
ment (Lunar DPX-L equipment, 1.3z Lunar, Madison,
Wisconsin, USA) during the study period. The centre
applies quality control by daily checking the stability of
the systems using a manufacturersupplied phantom.
In accordance with recommendations, precision is
assessed as previously described: CV% 0.50% (total
hip) and 0.65% (lumbar spine),24 while higher in the
very elderly.25 For practical reasons, 67 of the patients
had all their measurements done on either the Lunar
DPX-NT equipment or Lunar Prodigy equipment. Seven
of these patients had one measurement done on the
Lunar Prodigy equipment and their other measurements
on the Lunar DPX-NT equipment. Our analyses indicate
that the difference between the machines is marginal
(unpublished results). From the BMD values (g/ch)
Z-scores (number of SD above or below the mean BMD
for the given age and sex) were calculated using a cohort
of healthy individuals (146 men and 178 women, age
20-87) from the same area as a reference population.”®
Gender-specific reference values were estimated using
piecewise linear regression separately for patients aged
20-44 and >45 in the femoral neck in men and women
and in the lumbar spine in men, but for patients aged
20-44, 45-64 and 265 in the lumbar spine in women.?
Outliers were managed according to standard proce-
dures used in other studies.?”” BMD values exceeding +3
SD from the mean for the given age and sex were consid-
ered outliers and excluded from the analyses. Over the
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study period, three measurements in the femoral neck
and three measurements in the lumbar spine were
excluded for this reason.

Statistics
The mean Z-scores over the study period were estimated
using mixed linear effect models, where the intercept
corresponded to the estimated mean Z-score at base-
line, based on the regression line. The impact of base-
line characteristics on the mean Z-score over 10 years
was analysed in univariate models. In order to assess
potentially independent effects on BMD Z-scores over
time, significant predictors in the univariate models were
further evaluated in multivariate analyses. In addition,
the two established risk factors for osteoporosis, smoking
and (in women) postmenopausal status, were included in
all multivariate models. To assess collinearity, correlations
between parameters were analysed using Spearman’s test.
To evaluate changes in BMD during specific phases of
early RA (0-2 years, 2-5 years, 5-10 years, 0-5 years and
0-10 years), changes in Z-scores between follow-up visits
for patients with data at both time points were analysed
using the paired T-test. Analyses were performed for the
femoral neck and L2-1.4 separately and stratified by sex.
Data are presented as mean (95% CI). The analyses were
performed using IBM SPSS statistics V.24.

Ethics

All patients gave their written informed consent to partic-
ipate, and the study was approved by the Regional Ethical
Review Board for southern Sweden (Lund, Sweden, LU
410-94, LU 311-02). The study was conducted according
to the principles of the Helsinki Declaration.

RESULTS

Patients—baseline characteristics

A total of 233 patients were included in the cohort. Of
these, 220 patients were examined with DXA at inclusion.
Ten patients underwent the first DXA scan later during
the study period, whereas three patients never came for
any DXA examination. In three cases, BMD of the hip
was not measured at inclusion. For men and women with
baseline DXA measurements, the mean age at inclusion
was 63.2 (SD 11.1) and 58.5 (SD 15.6) years, respectively,
with a mean duration of symptoms of 7.1 (SD 2.8) and 7.5
(SD 2.9) months, respectively. Seventy-one per cent were
women, whereof 73% (113/154) were postmenopausal.
Baseline characteristics for patients with DXA data at
each time point are shown in table 1. Of the included
men, 44.9% had been examined with DXA at all occa-
sions whereas the corresponding number was 50.6% for
women. A total of 50 patients (19 men and 31 women)
died during the 10-year follow-up. Except for a lower age
at inclusion, characteristics of those with DXA data at all
evaluations were not substantially different from those
with DXA data at inclusion (table 1).

Treatment

sDMARDs were used in over 80% of men and women
at baseline. Forty-nine per cent of the men and 36% of
the women were treated with glucocorticoids at baseline
(table 1). The average daily dose Prednisone at baseline
among men was 11.1 mg and among women 8.0 mg. Treat-
ment at every point of follow-up is presented in table 2.
Throughout the study period, 11 men and 37 women had
been treated with biological DMARDs at some point and
all of these except for one woman had been treated with
at least one TNF-inhibitor. At the 5-year follow-up, 16.7%
of the men were treated with bisphosphonates, compared
with 35.5% of the women.

BMD over time

Observed BMD Z-scores were numerically lower in men
than in women at inclusion and at every point of follow-up
(table 2). At the femoral neck, the mean Z-score over 10
years of time was —0.33 (-0.57 to -0.08) in men and -0.07
(-0.22 t0 0.08) in women (table 3). Men had significantly
lower BMD at the femoral neck than expected based
on age at inclusion (estimated by the intercept Z-score
value -0.35, 95% CI -0.61 to -0.09), whereas there was
no significant overall change in femoral neck Z-scores
over time, neither in men nor in women (table 3). At
the lumbar spine, the intercept Z-score values were not
significantly reduced in men or women. There was a
small but significant increase in Z-scores at the lumbar
spine over time in both groups (table 3). However, the
mean estimated lumbar BMDs over the study period were
not significantly different from the expected.

To examine changes in BMD between assessment
points, individual patient Z-scores were compared in
paired T-tests (figure 1). In the femoral neck, Z-scores for
men decreased significantly from inclusion to the 5-year
follow-up visit (mean change in Z-score —0.23, 95% CI
-0.43 to -0.03), corresponding to a change in mean BMD
of -6.9% (95% CI -4.5 to -9.3) during the same period.
After b years, no further reduction was seen (figure 1A).
Lumbar spine Z-scores increased in both men and
women over the study period (figure 1C,D), which was
consistent with the results from the mixed linear effect
models above.

Predictors of BMD over time

In the univariate analyses, higher body mass index (BMI)
was the sole baseline factor that was associated with high
Z-scores over time in both the femoral neck and lumbar
spine in men as well as women (table 4). In men, none
of the RA associated factors were significantly associated
with the mean Z-scores over time. In women, higher age
and postmenopausal status were associated with lower
Z-scores in the femoral neck, and positive anti-CCP and
a history of smoking predicted lower Z-scores in the
lumbar spine (table 4). None of the RA associated factors
were associated with consistent differences in change in
BMD over time in univariate or multivariate analyses (see
online supplementary files 1 and 2).
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Table 3 Z-scores in the lumbar spine and the femoral neck over 10 years of time*

Mean Z-score Intercept Change/year

Estimate 95%Cl Estimate 95% ClI Estimate 95% ClI
Lumbar spine women 0.057 —-0.100 to 0.213 —-0.043 —0.205 to 0.119 0.039 0.025 to 0.053
Lumbar spine men -0.053 —-0.294 to 0.187 -0.094 —-0.365 t0 0.176 0.023 0 to 0.045
Femoral neck women -0.073 —-0.222 t0 0.076 -0.082 —0.593 to 0.429 0.003 -0.012 t0 0.017
Femoral neck men -0.327 -0.570 to -0.085 -0.352 -0.614 to —0.090 0.004 -0.014 to 0.023

Bold text indicates significant associations.
*Mixed linear effect models.

Despite being a significant predictor of reduced BMD
in women, age was not included in the multivariate anal-
yses due to high correlation with menopausal status (r
0.67, p<0.001). In these models, BMI had a positive asso-
ciation with BMD Z-scores for men and women in both
locations (table 5). In women, postmenopausal status
(femoral neck only) and positive anti-CCP (lumbar
spine only) were significantly associated with lower mean
Z~scores over the 10-year period in the adjusted analyses
(table 5).

Neither treatment with calcium and vitamin D, bisphos-
phonates or glucocorticosteroids at baseline had a signif-
icant impact on the mean Z-scores over 10 years in the
femoral neck or the lumbar spine (table 4). Treatment
with HRT at baseline predicted higher Z-scores over time
in the lumbar spine in women in univariate (table 4) and
multivariate analyses (table 5).

DISCUSSION

In thisstudy of repeated BMD measurementsin patientswith
recent onset of RA, men had reduced BMD in the femoral
neck already at diagnosis, with significant but marginal
further decline during the first 5 years of follow-up. This
pattern was not seen in women, whose BMD in the femoral
neck did not differ significantly from healthy women of the
same age. The average cumulative decline of BMD in men
during the first 5 years was —6.9% (95% CI -4.5 to -9.3).
Previous studies of repeated BMD measurements in men
and women with early RA conducted in the early 1990’s
before the current practice of treat to target was imple-
mented, have reported average annual rates of bone loss
between —0.28% and -1.2% except for those with disease
duration <6 months,8 928 Wwhereas studies conducted after
the introduction of the biological DMARDs report annual
rates between —0.5% and -1% per year."’
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Figure 1 Pairwise comparisons of mean Z-scores between different follow-up visits, with mean changes of Z-scores.
6 Theander L, et al. RMD Open 2020;6:001142. doi:10.1136/rmdopen-2019-001142



Osteoporosis

*9]e0g anbojeuy [ensi/ ‘SVYA 41010B} plojewnays 4y ‘ejgedidde jou ‘yN ‘alreuuonsany
JUsWISSassY YleaH ‘DYH ‘eies uoljejuswipas 91400iyilie ‘4S3 {8g-2400S ANAOY aseasiq ‘8gSyd ‘uleioid anoeal O ‘dyD Xapul ssew Apoq ‘[Ag ‘uieoid pajeul||niyo oljoAonue doo-hue
‘anlebau snsion anllsod Jo S Jod (S8100s-7) S} JOAO SOOUSISYIP UBSW PAJBLIIISS (S[opow 10a))e Jeaul| PaXIA,
"SUOIIBIOOSSE JUBdlIUBIS S81B0IpUIl 1X8} plog "dulidskeq 1e (1HH J0) saereuoydsoydsiq Yym Juswieal YIM Us OU 8I9M a1ay |

VN VN 90°L 01 810 290 G8'0 01 €00~ L0 14H

VN VN 200102 L- 6£°0— ST WANES 9¢°0~ sejeuoydsoydsig
S'0 01 690~ 60°0— 88°0 01 8€°0~ GZ'0 81°0 0} |G°0- 910~ 200} /80~ 200~ ulWeyA-q @ wniofe
£9°0 01 9€°0~ €10 61°0 0} /G0~ ¥0°0- 9t°0 0} 220~ 2Lo 9t°0 01 02°0- €Lo SPI0J81S00IL0D
2001960~ 280~ 0"} 01 GE"0— €€°0 81°00192°0- 620~ 210 01080~ ¥€°0- suoIso/3
80°0 0% 2¥°0- AN 60°0 O} 0~ AN 010 03220~ 90°0- 6L'001EL 0 €00 [eqolf SYA
120 01 G20~ 200~ 8100} LE0- 100~ G006 0~ 200~ ¥2°0 01 60°0- 80°0 ured QYA
2G°0 01 81°0~ 200 0G°0 03 G50~ €00~ 120 01 ¥"0— FLO— 610 O} ¥¥°0- AN uelpaw< 440
€1°0 01980~ L0 L0 O} L'0- GL0- €1°0 01020~ €0°0- €L'00181°0- €00~ Hs3
610 0} ¥€°0- 800~ €L'0 0k 2¥'0- AN 80°0 O} #2°0- 800~ ¥1°00181°0- 200~ OVH
v1°0 01 €80 600~ 90°0 0} 2¥°0- 810~ ¥1°0 01020~ €00~ ¥2°0 01 80°0~ 80°0 8zsva
G/ 00} EL0- 120 18°0 0} #€°0- 120 00°0 01 020~ Ge'0- €1°0 01 950~ A dOO-1iue 8AlIsod
8G°0 0} 60~ S0°0 18°0 01 L€'0- GZ'0 02°0 0} 90~ eLo- GL'0 0} 670 AN 44 enysod
/£001GL0- L0 82°0 0+ 92°0- 100 90°0 0} /20~ LLO— ¥0°0 0% £2°0- zLro- uoneinp wodwAg
96°0 01 G0~ G20 ¥8°0 01 /9°0~ 800  L0'0— 01690 Ge'0- LL°0 01 950~ 220~ (tone) Bunjows
0,0 01 120 9t°0 160 01 G1°0 890 6t°0 01910 zeo 8€°0 01 G0°0 120 INg

VN VN 2001 €0~ 90'0- 00— 0190~ ov'0- lesnedousuisod
82°0 0} O¥'0- 900~ €10 0} /G0~ 220~ G0'0 0} G20~ 0L'0-  200- 0} LE0- 910~ aby

10 %56 aouaIaIp 1D%S6  ddudIdyIp 1D%G6  ddudIdIp 10%S6  @dusIoyIp
uesp\ uesi\ uesi\ uesi\

auids Jequin

)}oau |eiowa

auids Jequin

)}oau |ejowaq

TETNY]

USWIOM

pousd Apnis Jesk-Q| 8yl JaA0 AliSUSp [eJauIlL 8UOQ PUB SONSLIBIoBIBYD SUIjeSeq Usam]ad uoleley + a|qeL

Theander L, et al. RMD Open 2020;6:€001142. doi:10.1136/rmdopen-2019-001142



Table 5 Multivariate analyses of the relation between baseline characteristics and BMD over the study period*

Men

Women

Lumbar spine

Femoral neck

Lumbar spine

Femoral neck

Mean

Mean

Mean

Mean

95% ClI

difference

NA
0.48
0.50

95% ClI
NI

difference
NA

95% ClI

difference
-0.33

95% ClI

difference
-0.50

—-0.74 t0 0.08

—-0.88 to -0.11

Postmenopausal

BMI

0.23 to 0.74
-0.16to0 1.17

0.46 to 0.95
-0.25to0 1.02

0.70

0.38
NI
NA

0.23 to 0.57
-0.49 t0 0.23
-0.75 to -0.03

0.40
-0.13
-0.39

0.07 to 0.41
—0.44 t0 0.26

0.24
-0.09

Smoking (ever)

NI

Positive anti-CCP

HRT

NA

0.23 to 1.11

0.67

NI

Bold text indicates significant associations.

*Mixed linear effect models; estimated mean differences over time (Z-scores), per SD or positive versus negative. Adjusted for all variables in the table.

anti-CCP, anticyclic citrullinated protein; BMD, bone mineral density; BMI, body mass index; HRT, hormone replacement therapy; NA, not applicable; NI, not included.

The early loss of bone mass found in men in this study
is in line with previous studies where reduction in BMD
has been most pronounced in the first years after RA diag-
nosis.* " Accelerated bone loss in men with RA has also
been reported previously.” * * Potential explanations
for the reduced BMD in men could include exposures
that may predispose to both RA and low BMD in men,
such as smoking™ and low androgen levels,” although
the importance of low androgen levels for bone mass is
debated,”* and there are limited data on their impact in
men with RA.* Men also had more treatment with gluco-
corticosteroids, received antiosteoporotic treatment to a
lesser extent and later and had more erosions at study
start, although in this cohort none of these factors were
significantly associated with Z-scores over time in neither
the femoral neck nor lumbar spine.

Erosive disease has been presented as a risk factor for
general osteoporosis in patients with RA,*® while associ-
ations with other markers of disease severity have been
reported with inconsistent results.?* ®?***' % In this study,
none of the disease-related factors had a significant effect
on BMD in men, whereas positive anti-CCP antibodies
were associated with lower Z-scores in the lumbar spine in
women, after adjustment for postmenopausal status, BMI
and smoking. The inconsistent reports of associations
with RA severity may be due to difficulties in obtaining a
robust marker for cumulative disease activity and severity
over time. The limited number of male patients at the
10-year follow-up, and the modest average change in
Z-score over time, may contribute to the lack of signifi-
cant associations of disease severity measures and BMD
in this study. Furthermore, ongoing treatment with both
antirheumatic and antiosteoporotic drugs and changes in
therapy and disease course over time may limit long-term
prediction of BMD. In this study, low BMI was the only
risk factor that predicted low BMD at both locations in
both men and women. In women, postmenopausal status
was associated with lower Z-scores in the femoral neck
after adjustment for BMI and smoking, whereas treat-
ment with HRT at baseline was associated with higher
Z-scores in the lumbar spine.

Although osteoporosis, spinal osteoporosis and verte-
bral fractures in particular, is a well-established side-effect
of glucocorticosteroids, there are ongoing discussions on
the topic of the potential positive effects on BMD due
to the anti-inflammatory effects of glucocorticosteroids
in RA.¥” As with other disease related factors, there are
conflicting results on the impact of glucocorticosteroids
in patients with RA."*° %7 In this study, we did not find
a significant association between baseline glucocortico-
steroid treatment and BMD over time. The use of gluco-
corticosteroids was recorded at every follow-up visit but
since treatment with Prednisone often varies over time,
even in between follow-up visits, we decided against time-
dependent analyses in this study.

In the lumbar spine, Z-scores in both men and women
increased over the study period. Divergence in bone loss
between the hip and spine is often reported, and the main

Theander L, et al. RMD Open 2020;6:€001142. doi:10.1136/rmdopen-2019-001142
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explanation for the higher BMD in the lumbar spine is
the masking of bone loss by vertebral compression frac-
tures, spinal degenerative changes and aortic calcifica-
tions.® ' ** In this study, spinal radiographs were not
included and therefore we cannot evaluate such factors.
Osteoarthritis in the lumbar spine is usually not consid-
ered to be a feature of RA, although we are not aware of
any studies comparing osteoarthritis in the lumbar spine
in patients with RA to healthy individuals. The increasing
use of antiosteoporotic medication during the study
period may also be part of the explanation for increasing
Z-scores in the lumbar spine. Furthermore, the setting
in which the study was performed, with regular DXA
measurements, where antiosteoporotic treatment likely
was changed based on DXA results, is favourable for
preventing osteoporosis and may blunt or erase BMD
changes during the course of the disease and limit long-
term prediction of BMD. Such regular follow-up with
DXA may likely contribute to a better BMD outcome in
this study.

Limitations in this study are mainly due to the relatively
small sample size and loss of patients for DXA follow-up
measurements during the study period. Possibly, rapid
bone loss during the last years before death could affect
the estimated change in BMD in this study. Except for
higher age, baseline characteristics of patients overall
were not substantially different compared with the group
with DXA data at all evaluations. Due to decreasing
numbers with longer follow-up, power was limited for the
predictor analyses, especially in men. A high prevalence
of low D-vitamin levels has been observed in patients
with RA,* which is an aspect that may be relevant in this
context. However, levels of D-vitamin were not available
in this study. Furthermore, the results of this study, where
patients were included between 1995 and 2005, may not
apply to patients treated with bDMARDs in early disease.
Further studies of such patients would be of interest.
Finally, exposure during the period from symptom onset
to inclusion in the study may influence BMD in this study.

Strengths in this study include the longitudinal design
with a follow-up period of 10 years and the structured
programme in which patients were examined. The fact
that our patients were treated according to the general
recommendations suggests that the results are highly
representative to clinical practice. Overall, women with
RA retained their BMD fairly well. In men with RA,
however, early intervention with antiosteoporotic treat-
ment could be beneficial and should be further studied.

CONCLUSION

This study indicates that femoral neck BMD is reduced
at diagnosis of RA in men but not in women. The lower
femoral neck BMD in men was sustained over the first
Hyears with a statistically significant but marginal further
decline. In the lumbar spine, BMD Z-scores increased
over the observation period. Taken together, low bone

mass in early RA may be a greater problem in men than
in women.
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