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Abstract 

Increasing evidence supporting a causal association between tamoxifen and VTE comes from several large, controlled, ran-
domized clinical trials. Raloxifene treatment shifts the coagulation pattern toward prothrombosis, and the patients should be 
exhaustively informed about the risks associated with therapy. Also Tamoxifen reduces breast cancer risk, but can cause throm-
boembolic complications. Cerebral venous thrombosis is a rare form of stroke in which blood clots occlude the dural sinus or 
cerebral veins.
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Introduction 
Raloxifene is a nonsteroidal selective estrogen-receptor modu-
lator (SERM) that binds to the estrogen receptor, leading to es-
trogen-agonist effects in some tissues and estrogen-antagonist 
effects in others [1]. Raloxifene therapy has been associated 
with improvement in the levels of serum lipoprotein choles-
terol [2], fibrinogen [3] and homocysteine [4]. The favorable 
effect of raloxifene on markers of cardiovascular risk, coupled 
with evidence from observational studies that treatment with 
estrogen was associated with a reduced risk of coronary heart 
disease (CHD) in postmenopausal women [5,6].
An analysis of data from the Multiple Outcomes of Raloxi-
fene Evaluation (MORE) trial (an osteoporosis treatment trial) 
showed no significant overall effect of raloxifene on cardiovas-
cular events but suggested a reduced risk among women who 
were at increased risk for cardiovascular events [7].
Although the risk of venous thromboembolism (VTE) associ-
ated with menopausal hormone therapy and SERMs has been 
documented, subgroups of women at heightened risk for VTE 
when treated with raloxifene have not been identified [8-10].

Method of Search
Data were extracted and collected from PubMed, Google 
Scholar, Scopus, and Cochrane library from the overall term 
clinical and animal studies published in English between 1990 
and April 2022. 

Effect of Raloxifene on Stroke and Venous Thromboembolism 
Lori Mosca and his colleagues conducted research on this sub-
ject, based on which the absolute increased risk for VTE as-
sociated with raloxifene was 0.12 per 100 woman-years. The 
incidence of pulmonary embolism, deep vein thrombosis, or 
retinal vein thrombosis individually did not differ significantly 
between treatment groups [11].
In accordance with findings from other trials, raloxifene did in-
crease the risk for VTE in RUTH. The risk of VTE is increased 
2- to 3-fold with estrogen plus progestin or tamoxifen [12-14]; 
in the STAR trial, the risk of VTE was lower in women as-
signed raloxifene versus tamoxifen [15].
The totality of evidence suggests that menopausal hormone 
therapy and SERMs are associated with increased risk of VTE, 
including pulmonary embolism and deep vein thrombosis, and 
that the absolute risk increase varies depending on the type of 
agent and the underlying risk of VTE [11].

Tamoxifen is also effective in venous thromboembo-
lism as the raloxifene
Tamoxifen reduces breast cancer incidence among healthy 
women, but is associated with an increased risk of venous 
thrombosis. studied the 6-month effects of tamoxifen on ve-
nous thrombosis risk factors in women without cancer. One 
hundred and eleven women at one center who were partici-
pants in a multicenter breast cancer prevention trial were ran-
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domized, in double-blind fashion, to receive 20 mg/d of 
tamoxifen or placebo. The activated protein C (APC) ratio and 
concentrations of antithrombin, protein C antigen, and total 
protein S were measured at baseline and 6 months of treat-
ment. None of the factors changed over 6 months in placebo-
treated women. Among tamoxifen-treated women, antithrom-
bin and protein S, but not protein C or APC ratio were reduced. 
Sequential antithrombin concentrations with tamoxifen were 
114% and 104% (P = 0·001 compared with placebo). Se-
quential protein S concentrations with tamoxifen were 18·42 
and 17·30 µg/ml (P = 0·02 compared with placebo). Re-
ductions in antithrombin and protein S were greater in post-
menopausal women, but did not differ by other risk factors for 
venous thrombosis, such as body mass index. Reductions of 
antithrombin and protein S, but not protein C or APC resis-
tance, might relate to the increased risk of venous thrombosis 
associated with tamoxifen treatment [16].
Despite such benefits rendered by the agent, there has been 
heightened concern that tamoxifen use increases the risk of 
thrombotic complications [17]. One meta-analysis showed 
that those treated with tamoxifen had an 82% increased risk 
of ischemic stroke [18]. In randomized trials, the association 
between the risk of thromboembolic events and the use of 
tamoxifen was also significant [19.20] The first two years after 
the initiation of tamoxifen therapy, which was also the case for 
our patient, was considered to be the most vulnerable time to 
developing venous thromboembolic complications [21] After 
diagnosis of CVT, the case patient took anastrozole in place of 
tamoxifen. The anastrozole is a new aromatase inhibitor and 

known to have fewer thromboembolic complications [22].
Even though the mechanisms by which tamoxifen increases 
the risk of thrombosis have yet to be elucidated, alterations in 
the concentrations of natural anticoagulants have been impli-
cated [23]. 
A case illustrates concurrent CVT and DVT suspected to have 
arisen from the use of tamoxifen [24].

Raloxifene, Tamoxifen and vascular tone 
Available evidence suggests that raloxifene and tamoxifen are 
capable of acting directly on both endothelial cells and the un-
derlying vascular smooth muscle cells and cause a multitude 
of favourable modifications of the vascular wall, which jointly 
contribute to improved local blood flow [25].

Conclusion
In the RUTH study overall, the use of antiplatelet agents was 
not associated with a reduced incidence of VTE in either the 
placebo or raloxifene group. The increased risk of VTE with 
raloxifene compared with placebo was not influenced by the 
use of antiplatelet agents (aspirin or nonaspirin). Further stud-
ies of potential protective effects of antiplatelet agents against 
VTE are warranted in the secondary prevention sub-group of 
women.
A case illustrates concurrent CVT and DVT suspected to have 
arisen from the use of tamoxifen. Clinicians should warn about 
the possibility of thromboembolic complications with tamoxi-
fen. Especially for those with an elevated risk of thromboem-
bolism, a physician may need to consider new aromatase in-
hibitors without thromboembolic risk.
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