
Table 1. Reported cases of BPs’ use prior to and/or during pregnancy/lactation
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Ornoy et al6 24 NR alendronate NR NR 0-6 ms 
before 
(8)
0-8 ws 
during 
(15)
0-21 ws 
during 
(1)

ARD (13), 
OP(5), 
other (6)

CS (13) 19
(79.1%)

5
(20,8)

0 38 2910 0 NR NR -

Levy et al7 21 32.4 alendronate 
(12), etidro-
nate (5), 
risedronate 
(2), pamidro-
nate (2)

NR NR 0-3 ms 
during 
(15), 3ms 
before 
(6)

CS induced 
OP (15), 
OP (5), 
metastatic 
cancer (1)

CS (15), 
AZA+SFZ (17)

18 
(85.7%)

2
(9.5%)

1
(4.8%)

38.7 3100 1 (Apert 
syndrome)

2 (1pre-
mature 
birth, 1 
jaundice)

NR -

Losada et al8 10 35 alendronate, 
pamidronate, 
clodronate, 
neridronate

NR NR before or 
during 

CS induced 
OP (7), 
primary OP 
(1), pelvic 
fracture 
(1), femoral 
avascular 
necrosis (1)

AZA(2), SFZ 
(1), CS(2), 
cyclosporine (1), 
hydroxychloro-
quine (1)

9
(90%)

1
(10%)

0 38 2890 2 [1ventricu-
lar septal 
defect (clo-
dronate), 
1 kidney & 
cardiac mal-
formation 
(alendro-
nate)]

2 (1 pre-
mature 
birth, 1 
distress 
syn-
drome)

NR -

Chan et al9 4 29.5 pamidronate iv 1mg/
kg for 3 
ds/4-6 
ms

46ms 3ms 
before

McCune-
Albright

no 4
(100%)

0 0 38 2500 0 0 Yes (18 
ms)

0

26ms 3ms 
before

Full 
term 
(>37)

NR Yes 0

48ms 
before

Full-
term 
(>37)

NR Yes 0

iv 1mg/
kg/2ms 

19ms 21ms 
before

OI type IV 34 2270 Yes (6 
ws)

0

d(s): days; w(s): weeks; m(s): months; y(s): year(s); Ref: Reference; BP: biphosphonate; prg: pregnancy; NR: not reported; iv: intravenous; p.os.: orally; OP: osteoporosis; ARD: autoimmune rheu-
matic disease; OI: osteogenesis imperfecta; PLOP: pregnancy/lactation associated osteoporosis; CS: corticosteroids; AZA: azathioprine; SFZ: sulfasalazine; CH: chemotherapy.



Table 1. (continue) Reported cases of BPs’ use prior to and/or during pregnancy/lactation
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Munns et 
al10

2 17.4 pamidronate iv 1mg 
for 3 ds/4 
ms 

5 ys Until prg OI type I no 2
(100%)

0 0 38 3230 1 (Bilateral 
talipes equi-
novarus)

1 (Tran-
sient 
hypocal-
caemia)

NR -

OI type IV

Hassen-Zro-
ur et al11

1 30 alendronate p.os. 10 
mg/d

6 ms Before 
concep-
tion 

OI type I NR 1 
(100%)

0 0 39 4000 0 0 Yes (3 
ms)

1 [Transient 
hypocalcemia 
(2 ms of age)]pamidronate iv 90 

mg/4 ms
1y

Harsch et 
al12

1 (triple) 30 alendronate NR 3 ys Until prg PLOP no 3
(100%)

0 0 NR NR 0 0 NR -

Athimu-
lam et al[13]

1 (twin) 34 alendronate NR NR Until prg PLOP no 2
(100%)

0 0 36 NR 0 0 NR -

Vujasinovic-
Stupar et al14

2 33 etidronate p.os. 
400mg/d 
for 
14d/3m

1.5ys 3m  
before

PLOP calcitonin 2
(100%)

0 0 Full 
term 
(>37)

NR 0 0 NR -

35 3.5ys 3m before Full 
term 
(>37)

NR

Cabar et al15 1 30 pamidronate iv 1mg 
for 3 
ds/4ms 

3.5 ys 1m  
before

idiopathic 
hyperphos-
phatasia

no 1
(100%)

0 0 36 3130 0 0 NR -

Rutgers-
Verhage et 
al16

1 49 alendronate p.os. 0.12 
mg/kg/d

NR Until prg presumed 
postmeno-
pausal OP

NR 1
(100%)

0 0 36 2390 0 1
[at one 
y of age 
weighed 
8 kg (10th 
centile)]

NR -

Mastaglia 
et al17

1 21 pamidronate iv 60 
mg/3 ms

1 y 3 infu-
sions 
before & 
1 during 
first tri-
mester

Gaucher’s 
disease 
type 1

intermittent 
enzyme 
replacement 
therapy

1
(100%)

0 0 37 2230 0 0 Yes
(12 ms)

0

d(s): days; w(s): weeks; m(s): months; y(s): year(s); Ref: Reference; BP: biphosphonate; prg: pregnancy; NR: not reported; iv: intravenous; p.os.: orally; OP: osteoporosis; ARD: autoimmune rheu-
matic disease; OI: osteogenesis imperfecta; PLOP: pregnancy/lactation associated osteoporosis; CS: corticosteroids; AZA: azathioprine; SFZ: sulfasalazine; CH: chemotherapy.



Table 1. (continue) Reported cases of BPs’ use prior to and/or during pregnancy/lactation
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Biswas et 
al18

2 NR alendronate NR NR First trimes-
ter (1), 2 ms 
before (1) 

NR NR 2
(100%)

0 0 NR NR 0 0 NR
-

Dunlop et 
al19

1 28 aminopro-
pylidene BP

iv 30 
mg

once 34th gesta-
tional w

Maligant 
hypercal-
caemia 
(Metastatic 
breast  
cancer)

CH + CS 1
(100%)

0 0 36 3060 0 1 (transient 
hypocalce-
mia)

no
-

Illidge et al20 1 42 pamidro-
nate

iv NR once 28th gesta-
tional w

Morphine + CS 1
(100%)

0 0 29 1412 0 1 (transient 
hypocalce-
mia)

no
-

Andreadis 
et al21

1 34 zolendronic 
acid

iv 4 
mg/28 
ds

- 2nd and 3rd 
trimester

CH + Radio-
therapy (28Gy) 
+ tamoxifen

1
(100%)

0 0 35 2070 0 0 no
-

Culbert et 
al22

1 40 pamidro-
nate

iv NR once 28th gesta-
tional w

CH 1
(100%)

0 0 NR NR 0 0 no -

Siminonski 
et al23

1 39 pamidro-
nate

iv 30 
mg/m

6 ms Lactation 
period

Reflex 
sympathetic 
dystrophy

no 1
(100%)

0 0 40 NR - - Yes  
(6 ms) 0

Total fetuses 
exposed in 
utero

78 32.2 69
(88.5%)

8
(10.8%)

1
(1.4%)

36.5 2707

Total breast-
fed infants

7 6.1 ms

d(s): days; w(s): weeks; m(s): months; y(s): year(s); Ref: Reference; BP: biphosphonate; prg: pregnancy; NR: not reported; iv: intravenous; p.os.: orally; OP: osteoporosis; ARD: autoimmune rheu-
matic disease; OI: osteogenesis imperfecta; PLOP: pregnancy/lactation associated osteoporosis; CS: corticosteroids; AZA: azathioprine; SFZ: sulfasalazine; CH: chemotherapy.

T A
L

to m
ajor chronic disease and/or 

the m
edication against it. T

he 
diagnoses of the patients w

ere as 
follow

s: system
ic lupus erythy-

m
atosus (SL

E
) (n=

5), fam
ilial 

osteoporosis (n=
4), T

akayasu 
arteritis (n=

2), A
dam

antiadis-
B

ehcet’s disease (n=
2), hypo-

thyroidism
 (n=

2), rheum
atoid 

arth
ritis (n

=
1), p

so
riatic ar-

thritis (n=
1), C

rohn’s disease 
(n=

1), asthm
a (n=

1), berylliosis 
(n=

1), autoim
m

une hepatitis 
(n=

1), early m
enopause (n=

1), 
L

aron syndrom
e (n=

1), leprosy 
w

ith perinatal listeria infection 
(n=

1). T
he investigators found 

significantly low
er m

edian ges-
tational age and birth w

eight 
com

pared to the control group, 
w

hile the rate of spontaneous 
abortions w

as higher. H
ow

ever, 
these findings m

ay be related to 
the m

aternal diseases respon-
sible for osteoporosis or to the 
additional drugs taken, especial-
ly glucocorticoids. A

m
ong the 

offspring, no m
ajor congenital 

anom
alies w

ere observed. 6

L
evy et al perform

ed a m
ulti-

center prospective cohort study 
including 21 w

om
en exposed to 

B
P

s during pregnancy or even 
12 m

onths before conception, 
d

u
e to

 p
rim

ary o
r seco

n
d

ary 
osteoporosis, and 21 m

atched 
controls. F

ifteen patients in the 
B

P
s group had first-trim

ester ex-
posure and 6 patients discontin-
ued the bisphosphonates w

ithin 
3 m

onths prior to conception, 
but further inform

ation about 
tim

e of exposure w
as not report-

ed. B
P

s used w
ere as follow

s: 
alendronate (n=

12), etidronate 
(n=

5), risedronate (n=
2) and 

pam
idronate (n=

2). T
he indica-




