Calcif Tissue Int (1992) 50:11-13

Calcified Tissue
International

© 1992 Springer-Verlag New York Inc.

Effect of Calcitonin on Bone Histomorphometry and Bone Metabolism

in Rheumatoid Arthritis

Heikki Kroger, Ilkka Arnala, and Esko M. Alhava

Department of Surgery, Kuopio University Hospital, SF-70211 Kuopio, Finland

Received March 15, 1991, and in revised form June 5, 1991

Summary: Twenty-four women (mean age * SD 49 =+ 13
years) with classical or definite rheumatoid arthritis (disease
duration 15 = 8 years) were treated with synthetic salmon
calcitonin (SCT) nasal spray 200 IU three times a week for 3
months. Bone biopsies from the iliac crest were taken before
and after SCT treatment. Histomorphometrical quantifica-
tion of undecalcified bone sections was made using the man-
ual point-counting method. SCT decreased the resorption
surface of trabecular bone (ES/BS) significantly (P < 0.001).
There was also a significant increase (P < 0.05) in trabecular
bone volume (BV/TV) after 3 months of treatment, whereas
no statistically significant changes were found in osteoid pa-
rameters. There were no significant changes in biochemical
analyses of bone metabolism. We conclude that SCT might
be useful in the prevention of bone loss in RA.

Key words: Calcitonin — Rheumatoid arthritis ~ Bone histo-
morphometry.

The best known consequences of rheumatoid arthritis (RA)
are inflammation of the synovium and destruction of carti-
lage. Moreover, RA is characterized by both periarticular
and generalized osteoporosis. Periarticular bone loss, which
is an early radiological finding in RA [1], occurs before there
is any significant damage to the articular surface [2]. Periar-
ticular osteoporosis may be due to immobilization of the
affected joints or to local inflammatory factors.

Several studies in RA patients have demonstrated gener-
alized osteoporosis of the axial and appendicular skeleton
[3-5]. Many potential factors may contribute to generalized
bone loss: the patient’s age, sex, menopausal status, reduced
mobility, concomitant corticosteroid or other drug therapy,
and the disease process itself [3, 6]. In fact, osteoporosis in
RA is a multifactorial process.

Considering the inhibitory effect of calcitonin on bone
resorption [7, 8] and its efficacy in the treatment of other
bone diseases [9-12], calcitonin might be effective in the
treatment of osteoporosis associated with RA. The main pur-
pose of the present study was to examine the effect of cal-
citonin, administered intranasally, on bone histomorphome-
try in patients with RA. We also report the effect of calcito-
nin on biochemical parameters of bone metabolism.
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Patients and Methods

Patients

Twenty-four women (mean age 49 years, range 29-64) with classical
or definite RA (according to ARA criteria) were studied. Twelve of
these patients were postmenopausal. Patients with a history of gas-
trointestinal disease or surgery, endocrine disease, chronic renal
disease, liver disease, or other disease known to affect bone metab-
olism were excluded from the study. One patient was receiving post-
menopausal estrogen therapy. The mean duration of the disease was
15 years (range 4-41). All were taking nonsteroidal antiinflammatory
drugs and most were receiving specific antiinflammatory drug ther-
apy (gold compounds, penicillamine, antimalarials or salazopyrine
(sulphasalazine). Four patients had received low-dose glucocorti-
coids during the past disease course (<7.5 mg prednisolon/day, du-
ration of the treatment <1 years). None of the patients had received
systemic steroid therapy for at least 8 months, however. Twenty
women had never been treated with systemic glucocorticoids. Dis-
ability was assessed by the method of Steinbroker et al. [13]. Clin-
ical details of the patients are shown in Table 1.

The patients were treated with synthetic salmon calcitonin (SCT)
(Miacalcic Nasal, Sandoz Pharma Ltd, Basel, Switzerland) adminis-
tered intranasally for 3 months. The dosage of SCT was 200 IU three
times a week.

Bone Histomorphometry

Bone biopsy specimens were obtained by the vertical approach 2-3
cm behind the anterior superior iliac spine. A trephine with an in-
ternal diameter of 5 mm was used. A biopsy was taken from each
side of the pelvis before and after treatment. Undecalcified sections
(5 pm) were stained with Masson-Goldner trichrome stain, and 30—
90 fields were measured in two to six consecutive sections with a
Merz graticule using a magnification of x100. Trabecular bone was
measured under the cortex and subcortical bone. All histomorpho-
metrical measurements were performed without knowledge of the
clinical details by the same observer. The following indices were
obtained by measurements or calculation: trabecular bone volume
(BV/TV), osteoid volume (OV/BV), osteoid surface (OS/BS),
eroded surface (ES/BS), and osteoid seam thickness index (TIOS;
100 * OV/BV:0S/BS).

Tetracycline double labeling was performed in 19 patients. The
labeling protocol consisted of giving oral oxytetracycline 250 mg
q.i.d. for 1 day, no medication for 5 days, and again oxytetracycline
250 mg q.i.d. for 1 day, followed by a biopsy 5 days later [14].
Mineral apposition rate (MAR) was measured from unstained sec-
tions according to Frost [15] using a magnification of X625.

Biochemical Determinations

Serum parameters were obtained after the subjects had fasted over-
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Table 1. Clinical details of the RA patients receiving calcitonin
treatment (N = 24)
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Table 2. Bone histomorphometric data (mean with SD) of 22 RA
patients during calcitonin treatment

Mean age (SD) 49 (13) years

Mean weight (SD) 65 (13) kg
Mean height (SD) 161 (7) cm
Pre-/postmenopausal 12:12

Mean duration of disease (SD)
Functional class
I 14 patients
111 10 patients

15 (8) years

night. Serum calcium (S-Ca), phosphate (S-Pi), alkaline phosphatase
(S-ALP), alanine transaminase (S-ALAT), aspartate transaminase
(S-ASAT), glutamyl transferase (S-GT), total protein (S-Prot), albu-
min (S-Alb), and creatinine (S-Crea) were determined using stan-
dard laboratory methods. S-Ca values were corrected to serum al-
bumin values using the equation S-Ca(corr) = S-Ca + (44 — S-Alb
(g/liter) * 0.019. The erythrocyte sedimentation rate (ESR) and C-re-
active protein (S-CRP) were also measured. Diurnal calcium (dU-
Ca) and creatinine (dU-Crea) excretion were determined with no
dietary restrictions. Serum 25-hydroxycholecalciferol (S-250HD)
and serum 1,25-dihydroxycholecalciferol [1,25(0OH),D] were mea-
sured by specific protein binding methods after chromatographic
purification [16]. Serum bone Gla protein (S-BGP) was determined
by radioimmunoassay using a commercial kit manufactured by CIS
(Compagnie ORIS Industrie S.A., France), and each determination
was carried out in duplicate. The intraassay coefficient of variation
was 6.9% and the interassay variation was 9.1% [17]. The biochem-
ical determinations were carried out before and after calcitonin
treatment.

Pain Index and Morning Stiffness

By using the visual analoque scale (VAS) [18], the pain index was
evaluated before and after calcitonin treatment. Patients were also
asked about duration of morning stiffness.

Statistical Analysis

Data were analyzed using Student’s r test for paired data. The re-
sults are expressed as means = SD.

Results

Bone histomorphometric data are available from 22 patients
(Table 2). After 3 months of treatment with SCT, BV/TV
was increased (P < 0.05). Osteoid parameters decreased but
the changes were not statistically significant. ES/BS de-
creased significantly during SCT trial (P < 0.001). SCT treat-
ment had no effect on MAR. No statistically significant
changes were found in the biochemical parameters of cal-
cium metabolism (Table 3). However, there were significant
decreases in S-ASAT, S-ALAT, and S-GT concentrations
after SCT trial.

The pain index decreased slightly, but the change did not
reach statistical significance (4.6 = 2.0 versus 4.2 = 2.0;
NS). Morning stiffness did not change during treatment (1.7
+ 1.3 hours versus 1.6 = 1.5 hours; NS).

Discussion

Several studies have shown that patients with RA have de-
creased bone mass at various skeletal sites [4, 6, 19, 20].

0 month 3 months Significance

BV/TV (%) 15.0 (3.3) 16.4 (3.2) P < 0.05
OV/BV (%) 2.2 (1.2) 1.9 (.Y NS

OS/BS (%) 193 8.2) 17.2 (5.6) NS

ES/BS (%) 33 (1.09) 1.5 0.5 P < 0.001
TIOS 1.1 3.7 10.8 (3.6) NS

MAR (pm/day)® 0.45 (06.07) 0.46 (0.06) NS

AN =19

Table 3. Biochemical parameters (mean with SD) among RA pa-
tients (N = 24) during calcitonin treatment

0 month 3 months
S-Ca (mmolfiter) 2.41 (0.11) 2.38 (0.13)
S-Pi (mmol/liter) 1.02 (0.16) 1.07 (0.17)
S-Alb (g/liter) 39 @ 8 (9
S-Prot (g/liter) 73 (5 70 &)
S-Ca,,,,(mmol/iter) 2.50 (0.11) 2.50 (0.14)
S-Crea (pmoV/liter) 69 (10) 70 (10)
S-ALP (Ulliter) 166 (49 160 (59)
S-ASAT (Ulliter) 22 @ 19 @r
S-ALAT (U/liter) 21 (14 6 @©@?
S-GT (Ulliter) 23 (19 21 (18)®
S-BGP (ng/ml) 8.0 (1.9 7.4 (2.6)
S-25(0H)D (nmol/iiter) 25 (18) 22 (13)
$-1,25(0H),D (pmol/liter) 47 (1% 46 (17)
dU-Ca (mmol) 3.1 (L7 2.8 (1.7)
dU-Crea (mmol) 8.2 (3.0) 7.8 (1.9)
dU-Ca/dU-Crea 0.39 (0.19) 0.36 (0.21)

2P <001

SCT has been used in the prevention and treatment of post-
menopausal osteoporosis. A number of studies have sug-
gested its efficacy in this disorder [9-12]. So far there has
been only one report concerning calcitonin treatment for
RA. Dequeker et al. [21] used bone densitometry and found
significant difference in bone mineral density at the spine
and distal radius between calcitonin- and placebo-treated
groups. Bone histomorphometry has not been used in pre-
vious studies to assess the therapeutic effects of calcitonin
in RA.

In the present study, SCT (200 IU), given intranasally
three times a week, decreased bone resorption significantly
(55%) after 3 months of treatment. The inhibition of bone
resorption in our patients is in accordance with the known
action of calcitonin [8]. There was also an increase in BV/
TV, which could be caused by the decrease in bone resorp-
tion. The variability between adjacent or consecutive sam-
ples at the iliac crest is considerably high, however, and this
must be taken into account in longitudinal studies {22]. How-
ever, the increase of TBV was 9.3%, which is higher than the
possible intersample variation for 20 cases (7%) reported by
Chavassieux et al. [22]. There were no significant changes in
osteoid parameters during treatment, leading to the assump-
tion that bone formation is not affected by SCT treatment.

The studies of S-BGP, a proposed marker of bone for-
mation, have revealed discrepant findings in RA [23-25]. In
the present study, S-BGP was not altered significantly dur-
ing SCT treatment. This was presumed, because calcitonin
has hardly any direct effect on osteoblasts. However, there
could have been a general decrease in bone metabolism ow-
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ing to coupling. Surprisingly, significant decreases in
S-ALAT, S-ASAT, and S-GT determinations were found.
This might have resulted from decreased use of NSAIDs.
Unfortunately, this cannot be proved, because the use of
nonsteroidal antiinflammatory drugs (NSAIDs) during SCT
treatment was not evaluated. The decrease of liver enzymes
during calcitonin treatment has not been reported previ-
ously. So far this finding remains unexplained.

The analgesic effect of calcitonin has been demonstrated
in previous studies [26, 27]. No significant changes, how-
ever, could be found in pain indexes or in morning stiffness
in our patients after treatment. One possible explanation is
that calcitonin has no effect on the activity of the disease,
which can change during treatment. Calcitonin given intra-
nasally proved to be a well-tolerated drug. Only 2 patients
had side effects (nausea) in the beginning of treatment; it
disappeared in a week without having to lower the dose.

Using histomorphometry, we demonstrated for the first
time the expected ability of intranasal SCT to inhibit bone
resorption in RA patients. Our results are supported by sev-
eral previous studies of postmenopausal osteoporosis [10,
12, 28]. We suggest that SCT is a useful treatment for bone
loss associated with RA. The treatment period of the present
study was, however, only 3 months; further studies of longer
treatment periods might be needed.
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