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Background: Some antipsychotic agents have been in-
dicated as a possible risk factor for venous thromboem-
bolism (VTE) in adult patients with psychiatric disor-
ders. The aim of this study was to estimate the effect of
atypical and conventional antipsychotic agents on the risk
of hospitalization for VTE among elderly patients.

Methods: We conducted a retrospective cohort study
on nursing home residents in 5 states. We used data from
the Minimum Data Set to identify 19 940 new users of
antipsychotic agents and 112 078 nonusers. Hospitaliza-
tion with VTE as primary discharge diagnosis was de-
termined during a 6-month follow-up period using Medi-
care inpatient claims. Cox proportional hazards models
provided estimates of effect adjusted for confounders.

Results: The rate of hospitalization for VTE was 0.91 per
100 person-years. Venous thrombosis accounted for 77.6%

of events and 22.4% were pulmonary embolisms. Rela-
tive to nonusers, the rate of hospitalization for VTE was
increased for users of atypical antipsychotic agents, in-
cluding risperidone (adjusted hazard ratio [HR], 1.98; 95%
confidence interval [CI], 1.40-2.78), olanzapine (ad-
justed HR, 1.87; 95% CI, 1.06-3.27), and clozapine and
quetiapine fumarate (adjusted HR, 2.68; 95% CI, 1.15-
6.28). No increased rate was associated with phenothi-
azines (adjusted HR, 1.03; 95% CI, 0.60-1.77) or other con-
ventional agents (adjusted HR, 0.98; 95% CI, 0.52-1.87).

Conclusions: Atypical antipsychotic agents appear to in-
crease the risk of VTE. However, these events are rare,
and in clinical practice the absolute risk should be weighed
against the effectiveness of these medications in the el-
derly population.
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A POSSIBLE ASSOCIATION BE-
tween venous thromboem-
bolism (VTE) and the use
of antipsychotic agents was
first suggested in the 1950s

after the introduction of phenothi-
azines.1 Since then, several case studies2-4

have supported the notion of an in-
creased risk of VTE with conventional an-
tipsychotic agents. Recently, Zornberg and
Jick5 documented a 7-fold increase in the
risk of idiopathic VTE among users of con-
ventional antipsychotic agents who were
younger than 60 years and free of major
risk factors. A similar thromboembolic
effect of conventional antipsychotic agents
has been observed also among individu-
als with risk factors for VTE.6

Atypical antipsychotic agents repre-
sent a newer class of drugs characterized
by a distinct pharmacologic and clinical
profile. They are more effective for the
treatment of negative symptoms and con-
fer a lower risk of extrapyramidal ad-
verse effects compared with conven-
tional agents.7 To date, information on the

risk of VTE is almost exclusively limited
to clozapine.8-11 This association is pri-
marily supported by results of a large rec-
ord-linkage study8 in which a 5-fold in-
crease in lethal pulmonary embolism was
found. More recently, 3 cases of VTE have
been reported among elderly patients
treated with olanzapine12 and 1 case in a
young man with a psychotic disorder.13 Fi-
nally, a possible association between ris-
peridone and massive pulmonary throm-
boembolism has been suggested from a
review of autopsy records in a Japanese
population.14

Despite these suggestions, clear evi-
dence of a possible thromboembolic effect
of antipsychotic agents is lacking. Most
studies have been conducted on small
samples with inadequate control for con-
founders. Moreover, elderly patients, who
are among the most common recipients of
antipsychotic medications, have been sys-
tematically excluded from research in this
field. A single study15 among adults 65
years and older compared the effect of an-
tipsychotic agents on the risk of VTE rela-
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tive to that of thyroid replacement therapy and found only
a slightly increased risk with butyrophenones. We con-
ducted a retrospective cohort study to estimate the effect
of atypical and conventional antipsychotic agents on the
risk of hospitalization for VTE among elderly patients liv-
ing in nursing homes in 5 states.

METHODS

DATA SOURCE

We used the Systematic Assessment of Geriatric Drug Use via
Epidemiology (SAGE) database, which contains data from the
Minimum Data Set (MDS).16,17 The MDS is a standardized, clini-
cally based instrument that collects information on each resi-
dent’s demographic, functional, medical, psychological, and cog-
nitive status. Each Medicare- or Medicaid-certified nursing home
conducts an MDS assessment of all residents on admission and
quarterly thereafter. Since 1998, the Centers for Medicare and
Medicaid Services has maintained a centralized repository of
all MDS data, and these data are used for administrative and
research purposes. The SAGE database links MDS data to the
Medicare inpatient claim files (part A), which contain infor-
mation on residents’ hospitalizations. The Medicare inpatient
claim data provide the admission diagnosis and up to 10 dis-
charge diagnoses for each hospitalization, recorded by the In-
ternational Classification of Diseases, Ninth Revision (ICD-9) codes.

STUDY POPULATION

Data collected in the nursing homes of 5 states (Kansas, Maine,
Mississippi, Ohio, and South Dakota) between January 1, 1998,
and December 31, 1999, were used in this study. Eligible can-
didates were residents 65 years or older. Residents with a di-
agnosis of schizophrenia were excluded from the study popu-
lation because they might have presented noticeable differences
in their cardiovascular risk profile compared with the general
nursing home population.18

EXPOSURE ASSESSMENT

Nursing home staff recorded the name, dose, frequency, route
of administration, and national drug code for up to 18 medi-
cations administered to the resident in the 7 days before the
assessment. Exposed residents were “new” users of antipsy-
chotic agents. To select them, we initially identified residents
for whom antipsychotic drug use was reported at any MDS as-
sessment during the study period (n=50 405). Then, we se-
lected the first assessment in which residents reported any an-
tipsychotic drug use (index assessment). Residents were
considered new users if the MDS assessment documented no
use of antipsychotic agents before the index assessment
(n=19 940). Among exposed residents we distinguished be-
tween users of risperidone (n=7811), olanzapine (n=2825),
other atypical antipsychotic agents (clozapine and quetiapine
fumarate) (n=977), phenothiazines (chlorpromazine hydro-
chloride, fluphenazine hydrochloride, mesoridazine besylate,
perphenazine-amitriptyline, promazine hydrochloride–
hydroCort, thioridazine hydrochloride, trifluoperazine hydro-
chloride, and triflupromazine hydrochloride) (n=4127), other
conventional agents (chlorprothixene, haloperidol, loxapine suc-
cinate, molindone hydrochloride, and thiothixene) (n=3525),
and more than 1 antipsychotic agent (n=675). These were the
only antipsychotic medications available during the study pe-
riod. Nonusers of antipsychotic agents were residents for whom
at least 2 consecutive MDS assessments were available and no

antipsychotic drug use was reported during the study period
(n=112 078). We chose the first available assessment as the in-
dex assessment. The final sample consisted of 19 940 exposed
and 112 078 unexposed residents.

OUTCOME ASSESSMENT

Based on previous reports,5,6 the thromboembolic effect of an-
tipsychotic agents may be manifest within 3 months of the ini-
tiation of therapy. We defined the length of follow-up to be 6
months. The outcome of this study was defined as any hospi-
talizations for VTE that occurred during that time. We identi-
fied all hospitalizations in which the primary discharge diag-
nosis was one of the following: deep venous thrombosis (ICD-9
code 453.8), femoral vein thrombi (ICD-9 code 451.11), pop-
liteal vein thrombi (ICD-9 code 451.19), iliac vein thrombi
(ICD-9 code 451.81), deep vessels of lower extremity throm-
bophlebitis (ICD-9 code 451.1), and pulmonary embolism and
infarction (ICD-9 code 415.1). We used the first hospitaliza-
tion for VTE among persons with multiple events (n=29).

POTENTIAL CONFOUNDERS

Risk and protective factors for VTE, including body mass index,
indicators of functional and cognitive status, history of deep ve-
nous thrombosis, history of hip fracture, chronic obstructive pul-
monary disease, cancer, and use of anticoagulants, aspirin or an-
tiplatelets, and estrogens, were considered potential confounders
in this study. We also identified as confounders those variables
that altered the estimate of effect by more than 10% after being
included in the multivariate model. These variables included age,
sex, dementia, depression, peripheral vascular disease, cerebro-
vascular disease, heart failure, and diabetes mellitus.

To evaluate functional status, we used the activities of daily
living scale (ADL), a 7-item, 5-level score based on the resi-
dent’s performance in 7 areas: dressing, eating, toileting, bath-
ing, locomotion, transferring, and incontinence.19 We classi-
fied the degree of dependence as mild (ADL score 0-1), moderate
(ADL score 2-3), or severe (ADL score 4-5). The Cognitive Per-
formance Scale (CPS) was used to measure cognitive status.20

The CPS is a validated scale embedded in the MDS with scores
that range from 0 (intact cognition) to 6 (severe dementia). The
CPS has a good correlation with the Mini-Mental State Exami-
nation.20 We categorized cognitive impairment as follows: mini-
mal (CPS score 0-1), moderate (CPS score 2-3), and severe (CPS
score 4-6).

STATISTICAL ANALYSIS

We used methods described by Kaplan and colleagues to esti-
mate event-free survival curves and compared these curves us-
ing Mantel-Haenszel tests. The effect of antipsychotic agents
on the risk of hospitalization for VTE was estimated using Cox
proportional hazards models, with users of no antipsychotic
agents as the reference category. Residents were censored at their
time of death to adjust for the competing risk. We calculated
person-time as number of days from the date of the index as-
sessment to hospitalization for VTE, death, or end of follow-
up. Because structural factors of facilities may affect the rates
and pattern of hospitalization,21 we stratified the analysis by
facility and calculated pooled estimates to minimize this po-
tential confounding effect. To rule out departures from the pro-
portionality assumption for each model, we examined the log-
log survival function. From these models, we derived crude and
adjusted estimates of effect and corresponding 95% confi-
dence intervals (CIs). Finally, to rule out the confounding effect
of major risk and protective factors for VTE, we conducted a
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subgroup analysis that restricted the sample to those residents
without a history of deep venous thrombosis, without a his-
tory of hip fracture, without cancer, and being treated with nei-
ther anticoagulant agents nor estrogens (n=88 441). Simi-
larly, based on the hypothesis that severe cognitive impairment
(CPS score 4-6) may limit mobility, therefore representing a
risk factor for VTE, we conducted a second subgroup analysis
on a restricted sample of residents with minimal or moderate
cognitive impairment (n=98 370). Statistical analysis was per-
formed using SAS statistical software, version 8 (SAS Institute
Inc, Cary, NC).

RESULTS

The sociodemographic characteristics, indicators of func-
tional and cognitive status, and comorbid conditions of
antipsychotic users and nonusers are given in Table 1.

Users were younger and more cognitively impaired than
nonusers. No major differences were evident between the
2 groups with respect to all other variables considered.
Only neuropsychiatric conditions were more prevalent
among users of antipsychotics, with noticeable differ-
ences in the case of Alzheimer disease (23.0% vs 13.6%),
dementia other than Alzheimer disease (49.8% vs 30.8%),
and depression (44.7% vs 29.8%). Consistently, no dif-
ferences occurred in concomitant medication use be-
tween the 2 groups except that users of antipsychotic
agents were more likely to use antidepressants (45.3%
vs 30.7% among nonusers) (Table 2).

Among antipsychotic users, 40% were receiving ris-
peridone, 14% were receiving olanzapine, and nearly 18%
were receiving haloperidol. Residents taking multiple an-
tipsychotic agents (4%) were treated with a combination
of 2 antipsychotic medications, mostly risperidone and
either haloperidol or thioridazine or olanzapine and halo-
peridol. Among atypical agents, risperidone accounted for
nearly 70% of prescriptions, whereas among conven-
tional antipsychotic agents, haloperidol was the most com-
monly used medication (nearly 40% of prescriptions) fol-
lowed by thioridazine. Daily doses for antipsychotic agents
were in accordance with recommendations for use in el-
derly people. The mode of the daily dose was 1 mg for ris-
peridone, 5 mg for olanzapine, 20 mg for thioridazine hy-
drochloride, and 1 mg for haloperidol.

We identified 539 hospitalizations for VTE; the rate
of hospitalization for VTE was 0.91 per 100 person-
years. Venous thrombosis accounted for 77.6% and pul-
monary embolism for 22.4% of all VTE hospitaliza-
tions. The median follow-up time was 180 days for both
antipsychotic users and nonusers. The Figure shows the
event-free survival curve by antipsychotic use. Survival
curves for the 2 groups differed at the Mantel-Haenszel
test (P=.02). The occurrence of VTE hospitalizations
started early (30-60 days) and was distributed through-
out the entire follow-up time.

Table 1. Principal Sociodemographic, Functional,
and Clinical Characteristics of the Study Population
by Antipsychotic Drug Use

Characteristic
Users, %

(n = 19 940)
Nonusers, %
(n = 112 078)

Age group, y
�74 16.0 14.0
75-84 40.6 36.7
�85 43.4 49.3

Female 70.5 74.3
Race/ethnicity

White, not of Hispanic origin 90.0 90.6
Black, not of Hispanic origin 9.1 8.6
Other 0.9 0.8

BMI
�18.5 14.7 17.6
18.5-24.9 49.2 45.5
25.0-29.9 24.4 23.9
�30.0 11.7 13.0

Functional impairment (ADL score)
Mild (0-1) 11.4 14.5
Moderate (2-3) 54.4 53.0
Severe (4-5) 34.2 32.5

Cognitive deficit (CPS score)
Mild 16.9 34.6
Moderate 52.0 40.9
Severe (4-6) 31.2 24.5

History of deep venous thrombosis 2.2 1.7
Hypertension 52.0 50.8
Heart failure 27.1 27.0
Ischemic heart disease 17.8 17.4
Cardiac arrhythmias 16.2 16.9
History of CVE 25.7 26.7
Peripheral vascular disease 11.4 11.0
Diabetes mellitus 24.1 22.8
History of hip fracture 7.1 6.0
Cancer 10.2 10.5
COPD 18.5 16.2
Alzheimer disease 23.0 13.6
Other dementia 49.8 30.8
Parkinson disease 7.6 6.4
Anxiety disorder 20.1 11.5
Depression 44.7 29.8

Abbreviations: ADL, activities of daily living scale; BMI, body mass index
(calculated as weight in kilograms divided by the square of height in meters);
COPD, chronic obstructive pulmonary disease; CPS, Cognitive Performance
Scale; CVE, cerebrovascular events.

Table 2. Medication Use in the Study Population
by Antipsychotic Drug Use

Medication
Users, %

(n = 19 940)
Nonusers, %
(n = 112 078)

Diuretics 40.4 43.0
�-Blockers 15.9 15.4
ACE inhibitors 20.3 21.8
Calcium channel blockers 18.8 19.7
Vasodilators 17.3 17.3
Centrally acting antihypertensive drugs 3.5 3.3
Antiarrhythmic drugs 25.1 26.3
Lipid-lowering drugs 9.7 9.3
Oral hypoglycemic agents 9.9 9.7
Insulin 10.3 10.3
Anticoagulants 10.9 12.8
Aspirin or antiplatelets 30.0 30.0
NSAIDs 9.1 9.7
Antidepressants 45.3 30.7
Estrogens 4.5 4.4

Abbreviations: ACE, angiotensin-converting enzyme; NSAIDs, nonsteroidal
anti-inflammatory drugs.
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After adjusting for all potential confounders, the
rate of hospitalization for VTE was increased for users
of atypical antipsychotic agents, including risperidone
(adjusted hazard ratio [HR], 1.98; 95% CI, 1.40-2.78),
olanzapine (adjusted HR, 1.87; 95% CI, 1.06-3.27),
and clozapine and quetiapine (adjusted HR, 2.68; 95%
CI, 1.15-6.28) (Table 3). No increased rate of hospi-
talization for VTE was associated with phenothiazines
(adjusted HR, 1.03; 95% CI, 0.60-1.77) or other con-
ventional medications (adjusted HR, 0.98; 95% CI,
0.52-1.87). Residents who were receiving more than 1
antipsychotic agent were hospitalized for VTE at a rate
much greater than nonusers (adjusted HR, 4.80; 95%
CI, 2.28-10.10). When we restricted the study sample
to residents without major risk and protective factors
for VTE and to residents with minimal or moderate
cognitive impairment, estimates of effect did not
change remarkably, although they appeared less pre-
cise because of the reduced size of samples (Table 4).

COMMENT

The findings of our study document that atypical anti-
psychotic agents, including risperidone, olanzapine,
clozapine, and quetiapine, increase the likelihood of
deep venous thrombosis or pulmonary embolism
among elderly patients. An association between
atypical antipsychotic agents and VTE has been previ-
ously suggested for clozapine among young adults
with psychiatric disorders.8-11 More recently, an
increased risk of VTE was suspected for olanzapine or
risperidone.12-14 A single study15 among elderly
patients under an insurance plan in Ontario found no
excess risk of VTE associated with atypical antipsy-
chotic agents compared with thyroid replacement
therapy.

In the current study, we found that no increased risk
of VTE was associated with the use of phenothiazines or
other conventional agents. The results for phenothi-
azines are apparently in contrast with previous re-

ports.5,6 However, residents in the current study were re-
ceiving phenothiazines at doses substantially lower than
those previously associated with the occurrence of throm-
boembolic events.1-6

The mechanisms by which antipsychotic medica-
tions may contribute to VTE remain to be established
conclusively. Although conventional agents have been
associated with enhanced aggregation of platelets,22

atypical antipsychotic agents have not been tested sys-
tematically. Recent in vitro data coming from the
maker of risperidone do not support a direct effect of
risperidone on human platelet function, plasma coagu-
lation, and fibrinolysis.23 However, atypical agents
possess a high affinity for the serotonin receptor type
2A, and serotonin-induced platelet aggregation may
be affected.24 Evidence also exists that lupus anti-
coagulant and anticardiolipin antibody levels may be
raised in patients taking conventional antipsychotic
agents25 and clozapine.26 Venous stasis can be exacer-
bated by excessive sedation.10 Moreover, a recent
meta-analysis27 has suggested a nearly 3-fold increased
risk of peripheral edema associated with risperidone.
Metabolic abnormalities (dyslipidemia, increased
plasma levels of leptin and glucose, hyperhomocys-
teinemia) observed among users of atypical antipsy-
chotic agents,28 and known to be associated with
decreased fibrinolytic activity,29 are unlikely to be etio-
logic factors in the early thromboembolic occurrence.

This study investigates a topic of high public health sig-
nificance. In fact, behavioral disturbances and psychosis
are increasingly recognized as significant mental health is-
sues for older people. It has been shown that 15% of all
residents in US nursing homes receive antipsychotic
agents.30 Prescriptions are increasingly being written for
atypical agents. At the time of this study, nearly 60% of us-
ers were receiving atypical agents,30 which is owing to their
purported superior extrapyramidal side effect profile com-
pared with conventional agents. Atypical antipsychotic
agents have been approved by the US Food and Drug Ad-
ministration for the treatment of schizophrenia only. Re-
gardless, evidence exists that more than 70% of atypical pre-
scriptions are for off-label indications, including depression
and psychosis associated with dementia.31 Despite this wide-
spread clinical acceptance, evidence supporting the effi-
cacy and safety of atypical antipsychotic agents is still lim-
ited, especially among patients with dementia.32 Recently,
other serious complications have been associated with the
use of atypical antipsychotic agents, including an in-
creased risk of cerebrovascular events and death, espe-
cially in persons with dementia and preexisting risk fac-
tors.33 This finding has led to restrictions in their use. In
the current study, we documented an increased relative rate
for an event that is rare and associated with an extremely
low absolute risk. In clinical practice, physicians should
judge, on an individual basis, whether or not the magni-
tude of this risk outweighs the benefits that can be ex-
pected from the use of antipsychotic agents. This seems es-
pecially true in the case of behavioral disturbances and
psychotic symptoms of dementia, which can be distress-
ing for patients and caregivers and are known to be asso-
ciated with early institutionalization and increased mor-
bidity and mortality.34
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Figure. Unadjusted survival curve for venous thromboembolic events among
residents by antipsychotic drug use.
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Thisstudyhassomelimitations.Thromboembolicevents
were selected on the basis of Medicare claims data; there-
fore, the potential for misclassification of the outcome ex-
ists. We documented an incidence of VTE of 0.91 per 100
person-years,which is somewhat lower than thatobserved
in previous studies.35 Our study was restricted to events
that could be confirmed by hospital diagnosis; thus, we
have missed all events that resulted in a fatality before hos-
pital referral and all events for which hospitalization was
deemed unnecessary. Most antipsychotic prescriptions
amongpatientswithdementiaare foratypical agents.30 De-
mentia, especially in the advanced stage, may predispose
patients to immobility. Although findings were confirmed
afterexcludingresidentswithseverecognitivedecline from
thesample, confoundingby indication ispossible.Wehave

no information on whether the users were taking antipsy-
chotic agents at the time of hospitalization, which intro-
ducesapotential formisclassificationof theexposure.With
respect todosages,weobserved lowvariabilityamongdrug
regimens,andwewerenotableto investigatedose-response
relationships. Finally, although we have taken due care
to address numerous potential confounders, residual con-
founding is always possible.

In conclusion, our study documented that atypical an-
tipsychotic agents may increase the risk of VTE among el-
derly patients. It seems advisable to be cautious when pre-
scribing antipsychotic agents to elderly patients. However,
the therapeutic choice should be individualized based on
a careful evaluation of the benefits and risks of both classes
of antipsychotic agents and patients’ risk profiles.

Table 4. Effect of Antipsychotic Drug Use on the Risk of Hospitalization for VTE Among Residents Without Major Risk
and Protective Factors for VTE Among Residents With Minimal or Moderate Cognitive Impairment

Agent

Adjusted HR (95% CI)

Residents Without Main Risk
and Protective Factors for VTE

(n = 88 441)*

Residents With Minimal
or Moderate Cognitive

Impairment (CPS Score �3)
(n = 98 370)†

Atypical agents 2.43 (1.69-3.49) 1.94 (1.33-2.58)
Risperidone 2.54 (1.69-3.82) 1.83 (1.23-2.72)
Olanzapine 1.71 (0.96-3.45) 1.95 (1.06-3.62)
Clozapine–quetiapine fumarate 4.88 (2.03-11.72) 2.79 (1.09-7.13)

Conventional agents 1.00 (0.57-1.78) 0.90 (0.56-1.44)
Phenothiazines 0.96 (0.56-2.02) 1.00 (0.56-1.79)
Other 1.04 (0.45-2.40) 0.77 (0.36-1.64)

�1 Antipsychotic agent 5.29 (2.05-13.66) 2.82 (1.01-7.90)
Nonusers Referent Referent

Abbreviations: CI, confidence interval; CPS, Cognitive Performance Scale; HR, hazard ratio; VTE, venous thromboembolism.
*Main risk factors for VTE included history of deep venous thrombosis, history of hip fracture, cancer, use of anticoagulants, and use of estrogens. These HRs

were adjusted for age, sex, body mass index, activities of daily living score, CPS score, chronic obstructive pulmonary disease, dementia, depression, peripheral
vascular disease, cerebrovascular disease, heart failure, diabetes mellitus, and use of aspirin or antiplatelets.

†These HRs were adjusted for age, sex, body mass index, activities of daily living score, CPS score, history of deep venous thrombosis, history of hip fracture,
chronic obstructive pulmonary disease, cancer, dementia, depression, peripheral vascular disease, cerebrovascular disease, heart failure, diabetes mellitus, and
concomitant drug use, including anticoagulants, aspirin or antiplatelets, and estrogens.

Table 3. Effect of Antipsychotic Drug Use on the Risk of Hospitalization for Venous Thromboembolism

Agent
No. of
Events

Total Follow-up,
Person-Years

Crude Incidence
Rate per 100
Person-Years Crude HR

Adjusted HR
(95% CI)†

Atypical agents 64 5173 1.24 1.57 2.01 (1.50-2.70)
Risperidone 43 3451 1.25 1.52 1.98 (1.40-2.78)
Olanzapine 15 1279 1.17 1.54 1.87 (1.06-3.27)
Clozapine–quetiapine fumarate* 443 1.35 2.08 2.68 (1.15-6.28)

Conventional agents 28 3318 0.84 0.93 1.02 (0.67-1.55)
Phenothiazines 15 1813 0.83 0.95 1.03 (0.60-1.77)
Other 13 1505 0.86 0.91 0.98 (0.52-1.87)

�1 Antipsychotic agent* 286 2.80 3.42 4.80 (2.28-10.10)
Nonusers 439 50 604 0.87 Referent Referent

Abbreviations: CI, confidence interval; HR, hazard ratio.
*Number of events was less than 11; we are unable to report the actual number under our data use agreement with the Centers for Medicare and Medicaid

Services.
†Adjusted for age, sex, body mass index, activities of daily living score, Cognitive Performance Scale score, history of deep venous thrombosis, history of hip

fracture, chronic obstructive pulmonary disease, cancer, dementia, depression, peripheral vascular disease, cerebrovascular disease, heart failure, diabetes
mellitus, and concomitant drug, use including anticoagulants, aspirin or antiplatelets, and estrogens.
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