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Oral Ibandronate Therapy in Three Patients  
with Osteogenesis Imperfecta
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ABSTRACT
Introduction: Treatment with orally administered ibandronate is an effective way to increase bone mineral density (BMD) and reduce 
fracture rate in post-menopausal women and in men with osteoporosis. There are only very few reports concerning ibandronate therapy in 
children and adolescents, and in patients with osteogenesis imperfecta (OI), as bisphosphonates are not registered for therapeutic use in 
pediatrics.
Case Report: We present three patients with OI, where once-monthly oral ibandronate increased spinal BMD after two and four years, 
respectively, of therapy without any occurrence of new fractures and no adverse reactions. Somatic growth was not affected by the 
ibandronate treatment.
Conclusion: Once-monthly oral ibandronate increased BMD and most probably improved bone quality in young patients with OI.
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INTRODUCTION

Osteogenesis imperfecta (OI) is a group of genetic skele-
tal disorders with high bone turnover, low bone mass and 
increased bone fragility with multiple low-energy trauma 
fractures. Bisphosphonates, such as intravenous pamidro-
nate or zoledronate, oral alendronate or risedronate are 
used to increase bone mineral density and reduce number 
of fractures in patients with OI (1, 2), several studies also 
reported improved function and mobility aft er bisphos-
phonate treatment (1–3).

Ibandronate, an eff ective antiresorptive agent, is wide-
ly used in the treatment of postmenopausal and male os-
teoporosis (4, 5). So far, it has been only scarcely used in 
children with low bone mineral density (BMD) and recur-
rent fractures (6–11). We present three patients with OI 
treated with once monthly oral ibandronate.

CASE REPORTS

CASE REPORT 1
Th e fi rst patient was a male with type IV OI, based on clin-
ical features (recurrent fractures, blue sclerae, dentino-
genesis imperfecta, stunted growth, hyperkyphosis of 
the thoracic spine, long bone deformities). His father was 
also suff ering from OI, with multiple fractures of the ex-
tremities and vertebrae. Our patient suff ered 40 low-en-
ergy trauma fractures until the age of 11 years (i.e. mean 
3.6 fractures/year) (Figure 1a). Aft erwards, he was started 
on weekly oral 70 mg alendronate, together with calcium 
and vitamin D. Th is treatment, performed at a diff erent 
healthcare facility, translated into a rapid drop in num-
ber of fractures and impressive increase in spinal BMD 
(Figure 1a, b). Aft er nine years of treatment, alendronate 

was discontinued, due to occassional gastrointestinal dis-
comfort (heartburn) and possible risks of long term bis-
phosphonate therapy (potential risks of jaw osteonecrosis 
and atypical femoral fractures). Aft er the withdrawal of 
alendronate, alleviation of heartburn followed. However, 
aft er 12 months of drug holliday, at the age of 21 years, he 
complained about severe pain in the extremities and back-
pain. X-rays did not reveal any signs of atypical femoral 
fractures, neither new vertebral fractures. Th ere was a 5% 
drop in spinal bone mineral density (L1–L4 BMD; g/cm2; 
DXA Lunar), and in relevant Z-score (Figure 1b). Shortly 
aft erwards he suff ered a low-energy trauma fracture of 
the right tibia, infraction of the 5th metacarpal bone of 
the right hand and fracture of the rib aft er an episode of 
coughing. He was restarted on bisphosphonates, this time 
on oral ibandronate (150 mg tablet) once monthly. He was 
also receiving oral calcium (1000–1500 mg/day) and vita-
min D (cholecalciferol 1000–1500 IU/day). Th is was fol-
lowed by an alleviation of pain within two months and an-
other increase in spinal BMD (g/cm2) aft er one (+4.1%) and 
two years (+6.5%), respectively, and a corresponding in-
crease in Z-score (Figure 1b). Blood count, basic biochem-
ical parameters (serum levels of sodium – S-Na, potassi-
um – S-K, chloride – S-Cl, calcium – S-Ca, phosphate – S-P, 
magnesium – S-Mg, creatinine, parathyroid hormone – 
S-PTH and activity of alkaline phosphatase – S-ALP, aspar-
tate-aminotransferase – S-AST, alanin-aminotransferase – 
S-ALT, urinary calcium/creatinine ratio – U-Ca/U-creat 
and serum bone turnover markers osteocalcin – S-OC and 
crosslinked C-terminal telopeptide – S-CTx) were evalu-
ated every three months. Th ese were within normal refer-
ence ranges. In the course of ibandronate treatment there 
was no signifi cant shift  in laboratory markers and we no-
ticed oscillating values of S-OC, CTx. No new fractures oc-
curred (Fig. 1a), he did not experience any adverse events.
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Fig. 1a Changes in the number of low-energy trauma fractures in patient No. 1 Th e patient suff ered 40 fractures until 
the age of 11 years, i.e. average 3.6 fractrues per year. Alendronate treatment between the age of 12 and 20 years and 
ibandronate therapy between year 22 and 24, respectively.
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CASE REPORT 2
A 14-year old boy with previous history of resolved neph-
rolithiasis and hypercalciuria in infancy and a low-energy 
trauma fracture of the second lumbar vertebra at the age 
of 13 years (Figure 2a). Body height was 154 cm (−1.9 SD 
Z-score); weight 37 kg (−1.8 SD Z-score); body mass in-
dex (BMI) 15.6 (−1.6 SD Z-score). Th e boy was previously 
diagnosed with att ention defi cit hyperactivity disorder 
(ADHD) and obsessive–compulsive disorder (OCD), and 
was taking clomipramin and methylphenidate, previous 
medication included atomoxetine.

He had triangular face, enamel tooth defects, blue scle-
rae, muscular hypotonia, joint and skin hyperlaxity. L1–L4 
BMD was very low (0.553g/cm2; Z-score −5.1 SD) (Figure 2b). 
Celiac disease, infl ammatory bowel disease, hyperthyroid-

ism, osteomalacia/rickets, parathyroid disorders and renal 
insuffi  ciency were all ruled out by laboratory assessment. 
Blood count and biochemical parameters (S-Na, S-K, S-Cl, 
S-Ca, S-P, S-Mg, S-creatinine, S-PTH, S-ALP, S-AST, S-ALT, 
U-Ca/U-creat) were all within normal reference ranges. He 
fulfi lled the clinical criteria for OI type I. Informed consent 
from the patient and his parents was obtained and he was 
started on once monthly oral ibandronate (150 mg/tablet), 
at the age of 14 years and 6 months. He was also receiv-
ing oral calcium (1000–1500 mg/day) and cholecalciferol 
1000–1500 IU/day. Th e drugs were applied by his parents. 
Aft er four months his spinal BMD (g/cm2) increased by 13%, 
together with an increase in relevant Z-score; (Figure 2b) 
and aft er further nine months ( i.e. 13 months of treatment) 
we noticed a dramatic increase in his BMD by 41% (g/cm2) 

2

Fig.	1b

-5

-4

-3

-2

-1

0
12 13 14 15 16 17 18 19 20 21 22 23 24

BMD Z-score
(SD)

3 

Fig.	2a	

0

1

2

13 14 15 16 17 18 19

Age (years)

Fractures 

Fig. 1b Changes in spinal (L1–L4) bone mineral density (BMD; Z-score) in patient No. 1 in the course of the alendronate (age 
12–20 years) and ibandronate (age 22 onwards) treatment.

Fig. 2a Number of low-energy trauma fractures in patient No. 2. Ibandronate was administered between the age of 14.5 
and 16.8 years.
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compared to baseline, together with an increase in Z-score 
(Figure 2b). Aft er another 15 months of ibandronate thera-
py, there was an additional increase in L1–L4 BMD (g/cm2) 
of +13%; in total an increase by +60% and a corresponding 
increase in Z-score aft er 28 months of ibandronate treat-
ment, when compared to baseline values (Figure 2b). Th ere 
were no alterations in the biochemical parameters (S-blood 
urea nitrogen, S-Na, S-K, S-Cl, S-Ca, S-P, S-Mg, S-creati-
nine, S-PTH, S-ALP, S-AST, S-ALT, U-Ca/U-creat) that were 
assessed every three months, and no further occurrence of 
fractures. However, we noticed mild leukopenia on months 
12 and 15 (leukocytes 7.8…5.3...6.74....4.5…3.9…3.8...4.3…4.0
7 × 109/L; normal 4–10 × 109/L) with a further drop in white 
blood cells on month 24 and 27, respectively (3.16…2.7 × 
109/L). Other blood elements were not aff ected. Th erefore, 
the patient was also followed-up by a pediatric hematolo-
gist since month 14. Ibandronate treatment was discontin-
ued on month 28, at the age of 16 years and 10 months. We 
noticed a tendency toward an improvement in white blood 
cell number on months 32 and 35 (3.08 and 3.26 × 109/L), 
respectively. One year later, at the age of 18 years, his L1–L4 
BMD (g/cm2) further increased by 9%, with a correspond-
ing increase in Z-score , and at the age of 19 years the L1–L4 
BMD remained stable (Figure 2b). He had no new dental 
problems, neither gastrointestinal irritation. At the age 
of 19 years his body height was 174 cm (−0.9 SD Z-score) 
and body weight 57 kg (−1.5 SD Z-score), BMI 18.8 (−1.1 SD 
Z-score).

CASE REPORT 3
A girl with blue sclerae, skin and joint laxity, muscular hy-
potonia, who suff ered four low-energy trauma fractures 
of the limbs between the age of six months and four years 
(Figure 3a). Th e diagnosis of OI type I was established on 
basis of phenotype and personal history by the clinical ge-
netist. Between the age of fi ve and eight years no fractures 

occurred in spite of low BMD Z-score (Figure 3a, b). At 
the age of nine years she experienced a left  wrist fracture 
aft er a minor injury. At the age of 11 years and 6 months 
years she suff ered left  acetabular fracture and a left  elbow 
fracture, rerspectively. Body height was then 148 cm (−0.3 
SD Z-score), body weight 30 kg (−1.2 SD Z-score); BMI 13.7 
(−1.5 SD Z-score). L1–L4 BMD at the age of 12 years was low 
(Figure 3b). Blood count and biochemical parameters (S-
Na, S-K, S-Cl, S-Ca, S-P, S-Mg, S-creatinine, S-PTH, S-ALP, 
S-AST, S-ALT, U-Ca/U-creat) were all within normal ref-
erence ranges. Informed consent from the patient and her 
parents was obtained and she was started on oral ibandro-
nate (150 mg/tablet) once-a-month at 12 years of age. She 
was also receiving oral calcium (1000–1500 mg/day) and 
cholecalciferol 1000–1500 IU/day. Th e drugs were applied 
by her parents. Aft er one year we noticed a signifi cant L1–
L4 BMD (g/cm2) increase of +31% and a relevant increase 
in Z-score, and aft er another year of therapy an additional 
increase of +23.8%; in total an increase by +62% aft er two 
years of ibandronate treatment compared to baseline val-
ues. Th ere was also a corresponding increase in Z-score 
(Figure 3b). Th ere were no alterations in the laboratory 
parameters (S-blood urea nitrogen, S-Na, S-K, S-Cl, S-Ca, 
S-P, S-Mg, S-creatinine, S-PTH, S-ALP, S-AST, S-ALT, 
U-Ca/U-creat) that were assessed every three months and 
no further occurrence of fractures. At the age of 15 years, 
there was further increase in L1–L4 BMD (+18% per year, 
in total +92% compared to the baseline values). A year later 
(age 16 years), the L1-L4 BMD value (g/cm2) remained sta-
ble and unchanged, however with a decrease in Z-score, 
fortunately within normal reference range (Figure 3b) 
and the ibandronate treatment was discontinued. No den-
tal problems occurred, she did not suff er from gastroin-
testinal irritation. At the age of 16 years her body height 
was 165 cm (−0.2 SD Z-score) and body weight 47 kg (−0.9 
SD Z-score), BMI 17.3 (–1.5 SD Z-score). She is still under 
close surveillance, her BMD to be assessed once-a-year.
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Fig. 2b Changes in L1–L4 BMD (Z-score) in patient No. 2 in the course of the ibandronate treatment. Ibandronate was 
administered between the age of 14.5 and 16.8 years.



Ibandronate Th erapy in Osteogenesis Imperfecta 191

DISCUSSION

Ibandronate is an eff ective drug in the treatment of post-
menopausal and male osteoporosis. Th ere is just one re-
port concerning intravenous (i.v.) ibandronate in the ther-
apy of children with OI, where ibandronate was superior 
to oral calcitriol (7). In a report by Ipach et al. (8), i.v. ib-
andronate infused every 3 months to 27 patients with OI 
had an inhibitory eff ect on bone turnover markers. We 
have previously published reports on the benefi cial ef-
fect of once-montly orally administered ibandronate in 
children and adolescents with osteoporosis, where one to 
three years treatment increased spinal BMD and resulted 
in fracture reduction (10–11). In the current report, our 
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three patients with OI benefi ted from the ibandronate 
treatment by means of increased spinal BMD and absence 
of new fractures. Th e fi rst patient in this report certain-
ly experienced positive eff ect of alendronate during the 
fi rst nine years of bisphosphonate therapy. However, dis-
continuation of antiresorptive therapy resulted in a drop 
in BMD and recurrence of fractures, where introduction 
of ibandronate proved to be a rescue therapy, resulting 
in an increase in spinal BMD, alleviation of pain and ab-
sence of fractures. Th e other two children with OI were 
treatment-naive and ibandronate therapy dramatically 
improved their spinal BMD, as evidenced in absolute val-
ues and respective Z-scores (Figures 2b, 3b). Surprisingly, 
there was no corresponding drop in S-ALP in the course 

Fig. 3a Number of low-energy trauma fractures in patient No. 3.

Fig. 3b Changes in L1–L4 BMD (Z-score) in patient No. 3. Ibandronate treatment was started at the age of 12 years, 
discontinued at the age of 16 years.
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of BMD increase. Both patients 2 and 3 give evidence that 
better treatment effect with bisphosphonates could be ex-
pected in patients with more pronounced bone mineral 
density deterioration. The fact, that L1–L4 BMD further 
increased and then remained stable even after discontin-
uation of ibandronate therapy in patient 2, might con-
firm the continuous beneficial effect of bisphosphonates 
on BMD even after the drug withdrawal. Although it is 
tempting, the impressive increase in L1–L4 BMD can not 
be solely attributed either to the onset of puberty or the 
effect of ibandronate. The improvement in BMD is very 
likely to be the result of bisphosphonate treatment, al-
though puberty must have certainly contributed as well. 
In patient 3, the L1–L4 BMD value (g/cm2) at the age of 16 
years remained stable and unchanged, but with a decrease 
in Z-score, however within normal reference range. This 
annual change in BMD Z-score could be explained by the 
fact that BMD significantly increases in healthy popula-
tion in this age and the unchanged absolute value in g/cm2 
translated into a decrease in Z-score. However, in spite of 
this fact, no new fractues occurred in the observed time 
period. The ibandronate treatment did not adversely affect 
the patients’growth velocity, as evidenced by the basic an-
thropometric data.

Leukopenia and agranulocytosis has been observed 
after intravenously administered zoledronate (12). Con-
cerning leukopenia in patient No. 2, we can’t rule out the 
role of ibandronate therapy in this adverse event, however 
clomipramin and methylphenidate medication could have 
contributed as well. Previously, changes in white blood 
count have been repeatedly reported after clomipramin 
(13, 14) and methylphenidate medication (15), respectively, 
but never after ibandronate. Due to safety issues and due 
to the fact that patient’s BMD was steadily improving and 
almost reached the low-normal level of −2 SD Z-score, we 
decided to discontinue the ibandronate therapy and opted 
for drug holiday.

In conclusion, once-monthly oral ibandronate in-
creased BMD and most probably improved bone quality in 
young patients with OI. Ibandronate, as well as other an-
tiresorptive bone drugs, is an off-label drug and should be 
used only in the context of an established clinical program 
with specialist consultation (1, 2, 10, 11).
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