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Abstract 
Osteoporosis is the most common skeletal diseases, predisposing the patient 
to an increased risk of fractures. It is an important health issue linked to in-
creased morbidity and mortality. Prevention and treatment strategies are now 
well defined and are always updating. Indeed, the therapeutic decision is 
based on the individual risk of fracture, efficiency and degree of therapeutic 
tolerance. However, some side effects, although rare can be attributed to 
drugs used. The benefit and risks of prescription drugs can be optimized by 
choosing the right time and the right treatment. The purpose of this article is 
the study of thromboembolic risk of various drugs recommended in osteo-
porosis. Furthermore we discuss preventive measures, and the different ap-
proaches after the first event. 
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1. Introduction 

Since the international consensus conference in Hong Kong in 1993, that of 
Amsterdam in 1996, and the NIH in 2001, osteoporosis has been defined by a 
gradual decrease in bone mass and qualitative alterations of bone tissue, hence 
the bone resistance, predisposing the patient to an increased risk of fractures [1]. 
The consequences in terms of morbidity and mortality are high. The various 
therapeutic methods currently available have demonstrated a beneficial effect on 
bone mass and the risk of fractures [2]. However, some medications may be as-
sociated with side effects, including thromboembolic. Their knowledge, the 
usual precautions of prescription and follow-up must be integrated in the strate-
gies of the long-term management of the osteoporotic patients. This article will 

How to cite this paper: Nassar, K., Rachi-
di, W., Janani, S. and Mkinsi, O. (2018) 
Review Venous Thromboembolism Risk 
with Anti-Osteoporosis Drugs. Open Jour-
nal of Rheumatology and Autoimmune 
Diseases, 8, 111-119. 
https://doi.org/10.4236/ojra.2018.84012 
 
Received: July 18, 2018 
Accepted: October 27, 2018 
Published: October 30, 2018 
 
Copyright © 2018 by authors and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

http://www.scirp.org/journal/ojra
https://doi.org/10.4236/ojra.2018.84012
http://www.scirp.org
https://doi.org/10.4236/ojra.2018.84012
http://creativecommons.org/licenses/by/4.0/


K. Nassar et al. 
 

 

DOI: 10.4236/ojra.2018.84012 112 Open Journal of Rheumatology and Autoimmune Diseases 
 

focus on data on the thromboembolic risks of anti-osteoporotic drugs. 

2. Current State of Knowledge 
Anti-Osteoporotics: Interest and Concept of Prescription 

The WHO has defined diagnostic criteria for postmenopausal osteoporosis, 
based on measurement of bone mineral density (T-Score < −2.5). National and 
international guidelines have established different strategies for each type of os-
teoporosis, including therapeutic ones. The main objective is to prevent fracture 
onset or recurrence [3]. 

The therapeutic decision is based on the individual risk of fracture in five to 
ten years, the effectiveness and the degree of therapeutic tolerance. In fact, two 
situations lead to the initiation of an anti-osteoporotic treatment: The presence 
of an osteoporotic fracture requires treatment, after correction of vitamin-calcium 
deficiency and the elimination of differential diagnoses of osteopathies weaken-
ing. In addition, it is based on the risk factors for bone fragility and the densito-
metric value for patients without a fracture history. Therapeutic management is 
based on the combination of drug treatments aimed at bone and compliance 
with preventive measures of the risk of falling, the correction of vitamin D defi-
ciency to the optimal threshold of 30 ng/ml and a daily intake optimal calcium 
[4]. 

Effective treatments are now available to reduce the incidence of osteoporotic 
fractures. They reduce by 30% to 65% the occurrence of vertebral or non-vertebral 
fractures [5]. On the other hand, few studies have compared the different mole-
cules with each other. Proposals for therapeutic classification are therefore de-
veloped without a strategy based on a superiority of one drug over another. 

Many factors intervene for the choice of the treatment to initiate, among 
which [6]: The authorized and/or reimbursed indications, the effectiveness on 
the vertebral and non-vertebral fractures, the extra-osseous effect, and the per-
sistence at the end of the treatment, compliance, therapeutic tolerance and cost. 

Patient-related factors include: The risk of extra-virulent pathology, life ex-
pectancy, patient motivation, history, individual cost-benefit ratio, preferences 
for the mode and timing of treatment. 

Therapeutic possibilities are (in alphabetical order): zoledronic acid (5 mg in-
fusion once a year), alendronate (70 mg weekly), denosumab (60 mg one SC in-
jection every six months), ibandronate (150 mg/month), raloxifene (60 mg/day), 
strontium ranelate (2 g/day), risedronate (35 mg weekly), teriparatide (20 ug/day), 
hormone therapy for menopause (THM). 

Moreover, if exposure to certain drugs is considered as a potential environ-
mental risk factor for venous thromboembolic disease and excluding the in-
volvement of antipsychotics, evoked by numerous observational studies and es-
troprogestative contraception whose excess risk is well established, the risk asso-
ciated with some treatments for osteoporosis is also documented [7]. What are 
these medications? And what is the link between these and the occurrence of 
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vascular events? 

3. Medications for Osteoporosis and Thromboembolic Risk 
3.1. Hormonal Treatment of Postmenopausal Osteoporosis 

Hormone therapy in menopause (THM) consists of an estrogen derivative, with 
or without a progestin [8]. Available orally or transdermally, it is the most effec-
tive treatment for postmenopausal hot flashes, regardless of age. The benefits 
clearly outweigh the risks for women under 60 or ten years after menopause [9]. 
Adequate estrogen replacement therapy restores hormone deficiency and pre-
vents peri and post-menopausal bone loss as well as primary prevention of os-
teoporotic fractures. 

Nevertheless, the THM is not indicated as first-line therapy for preventing 
postmenopausal osteoporosis in the absence of the climacteric syndrome. It may 
be indicated as a second-line therapy in postmenopausal osteoporotic women at 
high risk of fracture, in case of intolerance or contraindication to recommended 
treatments [10]. 

The WHI study demonstrated a reduction in fracture risk (all fractures com-
bined) in the “estrogen/progestin” arm of 24% (relative risk of 0.76 for a confi-
dence interval of 0.69 - 0.83, i.e. 95%) [11]. 

In addition, it is essential that THM be introduced at the lowest effective dose, 
for the shortest possible time. The precise duration is not well defined. Based on 
the WHI randomized trial, the treatment was associated with a significant de-
crease in osteoporotic fractures after five years. The therapeutic relay is possible 
from the outset in case of high risk of fracture. The regular reassessment of the 
benefit/risk ratio is essential, clean for each woman. 

However, the risk of developing venous thromboembolism (VTE) is increased 
two to four times in women using oral THM. Due to their hepatic effect, there is 
an increase in the production of pro-inflammatory factors and the combination 
with a synthetic progestin amplifies the risk of cardiovascular events [12]. Also, 
estrogens exert a paradoxical action on the vascular wall: Protective effect when 
they are administered before the appearance of vascular endothelial lesions and 
pro-inflammatory on an already damaged endothelium, which can break a vul-
nerable atheromatous plaque and hypercoagulability [13]. 

In addition to the neoplastic risk, the French ESTHER study [14], as well as 
the randomized trials, WHI and HERS, [11] [15] showed that the risk of venous 
thromboembolic accident under oral THM was highest, hence the interest of 
bio-identical hormones in this case 17β-estradiol and progesterone. 

However, from the analysis of the current data, the benefit/risk ratio does not 
seem to be unfavorable for the hormonal treatment used in women at risk of os-
teoporosis and at the beginning of the menopause [15]. 

Prevention of Thromboembolic Risk during Hormonal Treatment 
The prescription of THM should follow the recommendations for indication 
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during postmenopausal osteoporosis. It should be initiated at the lowest effective 
dose for the shortest possible time, especially in the first year of use, during 
which the risk of VTEV appears to be high. 

However, when the indication is necessary, it is legitimate to consider first-line 
transdermal THM, given the toxicity data for the oral route. 

The data suggest an exponential increase in risk in the presence of thrombo-
philia in patients with no history of thrombosis [16]. Therefore, it is desirable to 
provide an alternative of THM, if necessary. 

In practice, in the event of occurrence of thrombosis under hormonal treat-
ment of menopause, it is forbidden to continue it, especially in patients with a 
history of thrombosis. In a randomized placebo-controlled trial [17] evaluating 
the risk of vascular complications under oral THM in postmenopausal women 
with a history of VTE, treatment was discontinued early due to thrombotic re-
lapse rates (10.7% versus 2.3%) under placebo. 

3.2. Selective Estrogen Receptor Modulators (SERMs) 

Selective estrogen receptor modulators (SERMs) are anti-osteoclastic agents. 
Like lasofoxifene, raloxifene, the third-generation SERMs have proven their ac-
tion in the prevention and treatment of postmenopausal osteoporosis. Tamox-
ifen, tormemefine, raloxifene have been shown to be effective in the prevention 
and treatment of breast cancer and clomiphene in infertility [18]. Given the ex-
istence of two types of estrogen cellular receptors, these molecules offer the ad-
vantage of the multiplicity of tissue action. They retained the agonist effect of 
estrogen on the bone, reducing osteoclastic hyperactivity, particularly on the 
trabecular bone, while being antagonistic or neutral on the gynecological sphere. 

The MORE study is a large clinical trial, involving 7705 women with low 
BMD (T-score < −2.5), with an average age of 67 years and one or more preva-
lent vertebral compression (one third of patients). Raloxifene 60 mg/d taken for 
3 years slowed postmenopausal bone loss with a 37% decrease in the incidence 
of vertebral fractures [19]. 

The 3-year extension of the MORE study (CORE study) showed, in densito-
metric patients, a gain of +2.2% in the lumbar spine and +3 in the upper end of 
the femur in naïve bisphosphonate patients. However, there was no difference in 
the incidence of FNV between women treated and those who received placebo 
(RR = 1.00 [0.82 - 1.21]). 

In practice, SERMs, especially raloxifene, reduce the biomarkers of bone re-
modeling. Densitometric gain in the lumbar spine, femoral neck and whole body 
has been proven with reduced risk of vertebral fracture (with or without preva-
lent vertebral fracture) but not peripheral. 

A duration of at least four years has been proposed. The optimal duration of 8 
years remains an individual decision after regular reassessment of the risk [20]. 

In addition, discontinuation of raloxifene results in a rapid decrease in bone 
density, which in women at high risk of fracture is a therapeutic paradigm. 
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In contrast to THMs, SERMs, especially raloxifene, are not indicated in case of 
climacteric syndrome. A significant increase in hot flashes and muscle cramps is 
observed and especially a significant increase in the risk of phlebitis (risk multip-
lied by 3.5). 

On the cardiovascular level, there is an increase in the risk of venous throm-
boembolism in a manner similar to estrogens by the oral route. 

In the randomized placebo-controlled trial (RUTH) to determine the effect of 
raloxifene on risk of coronary events and risk of breast cancer, raloxifene was 
associated with excess VTE (RR: 1, 44, 95% CI: 1.06 - 1.95); the risk being mul-
tiplied by 1.5 to two. 

There is no impact on coronary risk and a small increase in the risk of stroke 
has been reported among older women. The meta-analysis of Adomaityte J et al. 
confirmed these results [21]. 

Preventive Measures during Treatment with SERMs 
Existing data are clearly insufficient to make valid recommendations. Like THM, 
the duration of raloxifene therapy should be the most minimal effective. When 
the indication is required, the transdermal route should be preferred. Therapeu-
tic relay may be considered whenever the benefit-risk balance is no longer 
deemed to be as favorable as at the beginning of menopause and/or after several 
years of use. 

The occurrence of thrombosis during treatment is a contraindication, espe-
cially in patients with a history of thromboembolism. 

The concomitant use of platelet aggregation inhibitors to prevent the risk of 
thrombotic injury is not associated with a change in thromboembolic risk. There 
was no significant difference between the two groups in the RUTH assay (HR 
1.44, 95% CI 0.98, 2.10) and (HR 1.37, 95% CI 0.83, 2.27) (p = 0.88) [22]. 

3.3. Strontium Ranelate 

Strontium ranelate (RS) consists of 2 stable strontium atoms and ranelate salt. At 
the bone level, its mechanism of action is twofold: It acts on both osteoformation 
and resorption. Its anti-fracture efficacy has been widely demonstrated in clini-
cal trials in patients naive to any antiosteoporotic treatment [23]. It is indicated 
in postmenopausal osteoporosis, in the prevention or recurrent fracture, and it 
represents a therapeutic alternative in case of contraindication or intolerance to 
bisphosphonates [24]. The optimal duration of treatment is 8 years. 

However, some side effects may be associated, including venous thromboem-
bolism and DRESS. The annual incidence reported in the regional pharmacovi-
gilance center registry is 2.7% with strontium ranelate versus 1.9% with placebo, 
a relative risk of 1.42 [25]. Similarly, in the French study of Annie-Pierre et al. 
[26] Among cardiovascular adverse events, venous thromboembolic events were 
greater (93/104), deep vein thrombosis (54%), pulmonary embolism (34%), and 
2% central vein thrombosis. of the retina. At least one risk factor for venous 
thrombosis was found in 28% of patients. 
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To explain their mechanisms of vascular action, some studies found a de-
crease in the concentration of homocysteine after treatment with RS, others did 
not find changes in the biological parameters of hemostasis, before and after two 
months of treatment [27] [28]. 

Preventive Approaches under Strontium Ranelate 
The French Agency for Health Safety of Health Products (AFSSAPS) and the 
Poison Control and Pharmacovigilance Center had issued a warning regarding 
the use of SR. The Transparency Committee re-evaluated this medicine on May 
11, 2011 [29]. The indication was thus restricted to patients under 80 years of 
age, not immobilized with a contraindication/intolerance to bisphosphonates, 
without risk factors for venous thromboembolic events (ATEV). 

Despite the low risk of reported venous thromboembolism, the benefit-risk 
balance has recently been re-evaluated by the European Medicines Agency. 
Thus, RS should not be prescribed in patients with a history of venous throm-
boembolic disease or in elderly patients at risk for venous thrombosis. A warning 
must also be given regarding the risk of hypersensitivity syndrome (or DRESS 
syndrome) and the appearance at the beginning of treatment of a generalized rash 
associated with a fever must lead to its arrest and to a specialized opinion [29]. 

4. Conclusions 

Although they occupy a place in the therapeutic arsenal of osteoporosis, with an 
efficiency close to that of bisphosphonates, the anti-osteoporotic drugs poten-
tially associated with venous thromboembolic disease are: The hormonal treat-
ment of menopause, selective osteogenic receptor modulators and strontium ra-
nelate. The physiopathogenic link between these and the thrombotic risk is still 
heterogeneous. Despite their bone benefit, increasing evidence suggests that pa-
tients with VTE will be at greater risk for subsequent arterial events. In the fu-
ture, we hope that epidemiological studies in outpatient and inpatient medicine 
may lead to more comprehensive analyzes of the undesirable effects of these 
drugs, the rationalization of their prescription and the vigilant monitoring of pa-
tients. 

1) What is known about this topic 
- Osteoporosis is a real public health issue, linked to the increase in morbidity 

and mortality. 
- The therapeutic decision is based on the individual risk of fracture, the effec-

tiveness and the degree of the therapeutic tolerance. 
The anti-osteoporotic drugs potentially associated with thromboembolic 

venous disease are: Menopausal hormone therapy, selective oestrogenic hor-
mone modulators and strontium ranelate. 

2) What the study brings back 
- The benefit and risk ratio of prescribed drugs can only be optimized by 

choosing the right time and the right treatment. 
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- Despite their bone benefit, recent, growing evidence suggests that patients 
with VTE may be at higher risk for subsequent events. 

- The knowledge of the thromboembolic risk, the usual precautions of pre-
scription and follow-up must be integrated in the strategies of the long-term 
care of the osteoporotic patients. 
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Abbreviation Note List 

NIH: National Institue of Health 
WHO: World Health Organisation 
THM: Hormone Therapy in Menopause  
WHI: World Health Institue 
VTE: Venous Thromboembolism  
SERMs: Selective Estrogen Receptor Modulators  
BMD: Bone Mineral Density  
RS: Stontium Ranelate 
AFSSAPS: The French Agency for Health Safety of Health Products  
DRESS: Drug Reaction with Eosinophilia and Systemic Symptoms 
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