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BACKGROUND. Venous thromboembolism (VTE) contributes to morbidity and

mortality in cancer patients and is a frequent complication of anticancer therapy.

In the current study, the frequency, risk factors, and trends associated with VTE

were examined among hospitalized cancer patients.

METHODS. A retrospective cohort study was conducted using the discharge data-

base of the University HealthSystem Consortium. This included 1,824,316 hospi-

talizations between 1995 and 2003 at 133 U.S. medical centers.

RESULTS. Among 1,015,598 cancer patients, 34,357 (3.4%) were diagnosed with

deep venous thrombosis and 11,515 with pulmonary embolism (PE) (1.1%) for an

overall VTE rate of 4.1%. Subgroups of cancer patients with the highest rates

included black ethnicity (5.1% per hospitalization) and those receiving chemo-

therapy (4.9%). Sites of cancer with the highest rates of VTE included pancreas

(8.1%), kidney (5.6%), ovary (5.6%), lung (5.1%), and stomach (4.9%). Among he-

matologic malignancies, myeloma (5%), non-Hodgkin lymphoma (4.8%), and

Hodgkin disease (4.6%) had the highest rates of VTE. The rate of VTE increased

by 28%, secondary to a near-doubling of PE rates from 0.8% to 1.5% (P < .0001).

Among patients receiving chemotherapy, the rates of VTE rose from 3.9% to 5.7%, an

increase of 47% (P < .0001). Inmultivariate analysis, risk factors associated with VTE

included age �65 years, female sex, black ethnicity, use of chemotherapy, primary

site of cancer, presence of comorbidities, and year of admission.

CONCLUSIONS. VTE, particularly PE, is an increasingly frequent complication of

hospitalization in cancer patients. Patients with black ethnicity, specific sites of

cancer, or those receiving chemotherapy are disproportionately at risk. Cancer
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T he association between cancer and thrombosis has been known

since at least the 19th century.1,2 Cancer-associated venous

thromboembolism (VTE) has significant clinical consequences for

patients. Thromboembolism is a leading cause of death in cancer

patients3 and cancer patients who develop VTE have a significantly

worse survival.4,5 Cancer patients with VTE also suffer a higher rate

of both bleeding complications and recurrent VTE.6 Finally, VTE

consumes healthcare resources; the mean length of deep venous

thrombosis (DVT)-attributable hospitalization in a retrospective

analysis was 11 days and the average cost of hospitalization for the

index DVT episode was $20,065 in 2002 U.S. dollars.7

The risk of VTE is not uniform across cancer subgroups. Certain

sites of cancer, such as the pancreas, stomach, brain, and lung, and
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the presence of metastatic disease are associated

with higher rates of VTE in multiple studies.8–12 Can-

cer patients receiving active therapy are also at a

greater risk for the development of VTE. In a popula-

tion-based study, cancer was associated with a 4.1-

fold greater risk of thrombosis, whereas the use of

chemotherapy increased the risk 6.5-fold.2,13 In

women with stage II breast cancer, the risk of VTE

has been shown to decline after chemotherapy is

completed.14,15 Although newer anticancer therapies

have decreased toxicity compared with traditional

chemotherapy, some, in particular antiangiogenic

agents, are associated with very high rates of

VTE.16,17

The published literature contains inconsistent

findings regarding the frequency of VTE in hospita-

lized cancer patients. In an analysis of Medicare

claims data for hospital discharges from 1988–1990,

the rate of VTE was 0.6%.8 A more recent but smaller

study that included both ambulatory and hospita-

lized patients identified a VTE incidence of 7.8% over

26 months.11 There is an increased perception in the

oncology community that VTE is being diagnosed

more frequently, possibly due to an increased aware-

ness and an increased usage of diagnostic proce-

dures. A large study of patients with 19 selected

malignancies hospitalized between 1979 and 1999

from the National Hospital Discharge Survey

reported a DVT rate of 2% and a pulmonary embo-

lism (PE) rate of 1%.12 In that study, the incidence of

VTE began to increase in the late 1980s and this

trend continued into the late 1990s. In our analysis

of neutropenic cancer patients hospitalized between

1995 and 2002, 5.4% of patients developed VTE per

hospitalization and rates increased over the period of

study as well.10

It is unclear from available studies whether the

risk of VTE is increasing for all cancers or only for

specific subgroups of cancer patients. We hypothe-

sized that the rate of VTE was increasing primarily in

patients on active chemotherapy and was not

because of increased diagnostic testing. In the cur-

rent study, we analyzed data from hospital discharge

summaries of all cancer patients admitted to U.S.

academic medical centers between 1995 and 2003 to

identify the frequency, risk factors, and trends in

cancer-associated VTE during hospitalization.

MATERIALS AND METHODS
All discharge summaries of adult cancer patients

admitted between 1995 and 2003 to 1 of 133 aca-

demic medical centers in the U.S. were reviewed

using the discharge database of the University

HealthSystem Consortium. Patients were identified

using International Classification of Diseases, Ninth

Revision, Clinical Modification (ICD-9-CM) codes

that contained at least 1 diagnosis of malignant dis-

ease (ICD-9-CM codes 140–208). Patients with

thromboembolism were identified using codes for

venous thrombosis (451, 452, and 453) and pulmo-

nary embolism (415.1–415.19). Patients receiving

active therapy were identified using codes for chem-

otherapy (99.25, V58.1, and V67.2), high-dose inter-

leukin-2 (00.15), biologic therapy (99.28), adverse

events from chemotherapy (E930.7 and E933.1), and

neutropenia (288.0). Major categories of cancer that

were studied included lung (162–163), breast

(174,175), colon (153), rectum (154), stomach (151),

pancreas (157), other abdominal cancers (152, 155,

156, 158, and 159), ovary (183), endometrium and

cervix (179–182), head and neck (140–149 and 160–

161), esophageal (150), Hodgkin disease (201), non-

Hodgkin lymphoma (200 and 202), brain (191–192),

prostate (185), bladder (188), renal (189), leukemia

(204–208), testicular (186), myeloma (203), and sar-

coma (170–171). Comorbidities and risk factors

included infection (001–139.8, 480–486, and 9966.2),

pulmonary disease (487–519), hypertension (401), re-

nal disease (580–593), diabetes mellitus (250–250),

congestive heart failure (428–428), hepatic disease

(570–576), anemia (280–285), obesity (278.0), and the

use of transfusions (99.0–99.09). Arterial thromboem-

bolism was identified using codes for arterial embo-

lism (444), acute cerebrovascular disease (433–434

and 436), and acute coronary arterial disease (410

and 411.1–411.8). Selected surgical oncologic proce-

dures included mastectomy or lumpectomy (85.21–

85.23, 85.34, 85.36, and 85.4), unilateral or bilateral

radical cervical lymph node dissection (40.4), partial

or total pancreatectomy (52.5–52.7), and spinal pro-

cedures (03.0, 03.09, 03.3, 03.32, 03.39, and 03.4).

Diagnostic procedures for VTE that were studied

included vascular ultrasound (88.77), ventilation per-

fusion pulmonary scanning (92.15), and computed

tomography (CT) scan of the chest (87.41).

Statistical Analysis
Trends in the proportion of patients with throm-

boembolism were studied for the time period 1995

through 2003 and assessed using the Cochran-

Armitage test for trend. For patients with multiple

hospitalizations, only a single randomly chosen hos-

pitalization was included for analysis. The increase

in events during the study period was estimated by

comparing the proportion of the events during the

first 2 years (1995–1996) to the proportion during the
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last 2 years (2002–2003), as a ratio of 2 ratios. Pro-

portion of the increase, and P value testing of the hy-

pothesis of no increase were reported. Logarithms of

the proportion of events were assumed to follow a

normal distribution and the difference in logarithms

were compared with zero, similar to the methodology

used for the relative risk estimation.18

Multivariate logistic regression modeling was

performed to identify factors associated with a

greater risk of thromboembolism. The model was

fixed with medically relevant covariates chosen

before analysis. The cancer type was included in the

model with all cancer categories first. After adjusting

for the additional covariates in the model, cancer

types associated with an increased risk of VTE were

kept as separate categories and the rest were

grouped into the reference category. The full cohort

of patients was used in the model. The data regard-

ing age and years of study were complete. For ethni-

city, the group ‘other/unknown’ was created. Binary

clinical covariates were created based on the pre-

sence or absence of the relevant diagnostic code.

The chi-square test was used to compare dichoto-

mous outcomes for categoric variables. To address

large sample size and multiple testing, only P

values < .001 were considered significant. Statistical

analysis was performed using SAS software (version

9.1.3; SAS Institute Inc, Cary, NC).

RESULTS
Patient Characteristics
A total of 1,824,316 hospitalizations occurred in

1,015,598 cancer patients between 1995 and 2003 at

133 medical centers, including 338,552 patients

(33.3%) with multiple hospitalizations (Table 1).

Greater than one-third of patients (43.5%) were aged

�65 years. Greater than two-thirds (71.4%) of the

population was white, with blacks representing

12.8% and Hispanics 3.7%. Lung cancer was the

most common cancer diagnosis (10.6%), followed by

prostate (9.1%) and breast (7%) cancer (Table 2).

Non-Hodgkin lymphoma (5.6%) and leukemia (4.6%)

were the most common hematologic malignancies. A

small minority of patients (1.8%) had multiple cancer

diagnoses. Approximately 14% of the study popula-

tion was identified as receiving active anticancer

therapy. Of these, 74.6% received chemotherapy dur-

ing the hospitalization being analyzed; 12.8% were

admitted with a diagnosis of neutropenia, suggesting

use of outpatient chemotherapy; and 12.6% both

received chemotherapy and had a diagnosis of neu-

tropenia.

Venous Thromboembolism
VTE events were reported in 41,666 patients (4.1%)

during hospitalization (Table 1). DVT occurred in

34,357 patients (3.4%) and pulmonary embolism PE

occurred in 11,515 patients (1.1%). Black patients

had the highest rates of VTE (5.1%), followed by

whites and Hispanic patients (4%); Asians/Pacific

Islanders had the lowest rates (3.3%) (P < .0001).

Sites of cancer with the highest rates of VTE included

the pancreas (8.1%), other noncolorectal abdominal

sites (6.6%), kidney (5.6%), ovary (5.6%), lung (5.1%),

and stomach (4.9%) (Table 2). Among hematologic

malignancies, myeloma (5%), non-Hodgkin lym-

phoma (4.8%), and Hodgkin disease (4.6%) had the

highest rates of VTE. Patients receiving active therapy

had a VTE rate of 4.9%, which is significantly greater

than the rate of 4% observed in the rest of the study

population (P < .0001). Other variables found to be

TABLE 1
Characteristics of the Study Population and Associated Rates of
Venous Thromboembolism

All patients 1995–2003

No. % VTE

All patients 1,015,598 4.1

Age, y

<65 573,645 3.9

�65 441,953 4.4

Gender

Female 493,583 4.3

Male 521,991 4.0

Ethnicity

White 725,428 4.0

Black 130,043 5.1

Hispanic 37,507 4.0

Asian 19,386 3.3

Other 103,234 4.1

Chemotherapy 141,845 4.9

Oncologic surgery

Breast 43,831 0.4

Cervical lymph node dissection 24,280 1.2

Pancreas 8499 2.8

Spine 5345 3.5

Comorbidities

Congestive heart failure 57,474 5.7

Pulmonary disease 230,141 5.9

Hypertension 301,647 3.9

Diabetes mellitus 124,163 4.5

Hepatic disease 59,802 6.0

Renal disease 87,377 7.6

Anemia 190,588 6.2

Transfusion 104,322 6.9

Arterial thromboembolism 34,038 6.8

Infection 175,710 7.4

VTE indicates venous thromboembolism.
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significantly associated with VTE on univariate analy-

sis included age, female sex, the presence of comor-

bidities (particularly renal disease, infection,

congestive heart failure, hepatic disease, arterial

thromboembolism, and anemia), and the use of

transfusions (P < .001 for each).

Trends in VTE
Overall, the proportion of patients with VTE

increased from 3.6% per hospitalization in 1995

through 1996 to 4.6% in 2002 through 2003, an

increase of 28% (P < .0001) (Fig. 1). Particularly strik-

ing was the near-doubling in the rate of PE from

0.8% in 1995 through 1996 to 1.5% in 2002 through

2003 (P < .0001). The increase in VTE rates was not

uniform across all subgroups of cancer patients.

Among various ethnicities, the rise in VTE was high-

est in black patients, an increase of 36.7% compared

with 26.8% for other ethnicities (P 5 .07). The

increase in VTE also differed by site of cancer. Rates

of VTE increased disproportionately in patients with

cancers of the lung, breast, head and neck, esopha-

gus, ovary, and sarcoma. In contrast, patients with

pancreatic and renal cancer had among the highest

rates of VTE, but the incidence did not change signif-

icantly over the period of study (P 5 .67 for cancer of

the pancreas and .99 for renal cancer). Among

patients with hematologic malignancies, patients

with lymphoma had the greatest increase (28.7%;

P < .0001).

Trends in VTE were also not uniform across the

spectrum of cancer therapy. The increase in VTE was

disproportionately greater in patients receiving

chemotherapy, from 3.9% per hospitalization in 1995

through 1996 to 5.7% in 2002 through 2003—an

increase of 47% (P < .0001). In contrast, cancer

patients undergoing selected surgical procedures did

not demonstrate similar trends. Patients undergoing

surgery for breast, head and neck, pancreatic, or spi-

nal cancers experienced no significant change in the

rate of VTE during this period.

Diagnostic Procedures
We examined whether the increase in reported rates

of VTE was associated with a similar increase in the

use of diagnostic procedures for VTE. Lower extrem-

ity vascular ultrasound examinations were performed

in 1.7% of all hospitalizations in 1995 and 1996,

declining to 0.8% in 2002 through 2003 (P < .0001 for

trend). Similarly, the use of ventilation-perfusion

scanning declined from 0.7% to 0.16% over the same

period (P < .0001 for trend). The use of CT scan of

the chest also declined, although not as precipitously

(2.6% to 2.1%; P < .0001 for trend). Of note, however,

the proportion of patients who underwent a CT scan

TABLE 2
Site of Cancer and Associated Rate of Venous Thromboembolism

Characteristic

Years 1995–2003

No. % VTE

All patients 1,015,598 4.1

Sites of cancer

Lung 107,587 5.1

Breast 70,917 2.3

Esophagus 12,274 4.3

Stomach 15,934 4.9

Pancreas 26,118 8.1

Colon 42,258 4.0

Rectum 23,287 3.5

Other abdominal 36,956 6.6

Ovary 23,839 5.6

Endometrium and cervix 51,445 3.5

Bladder 23,584 2.9

Kidney 29,651 5.6

Prostate 92,584 1.9

Testes 3687 3.3

Brain 35,297 4.7

Head and neck 50,898 1.4

Sarcoma 21,989 2.9

Non-Hodgkin lymphoma 56,964 4.8

Hodgkin disease 10,075 4.6

Myeloma 21,804 5.0

Leukemia 46,977 4.2

Multiple sites 18,076 5.1

Other sites 193,397 4.5

VTE indicates venous thromboembolism.

FIGURE 1. Increase in the rate of venous thromboembolism (VTE) over

time. Results are presented as annual rates of deep venous thrombosis

(DVT), pulmonary embolism (PE) without deep venous thrombosis, and both

between 1995 and 2003. Significant trends for increasing rates were

observed for all 3 diagnoses (P < .0001). The rate of increase was found to

be greater in the subgroup of patients who received chemotherapy. Error

bars represent 95% confidence intervals.

2342 CANCER November 15, 2007 / Volume 110 / Number 10



of the chest and also carried a diagnosis of PE

increased significantly, from 1.7% in 1995 to 7.2% in

2003 (P < .0001 for trend).

In-Hospital Mortality
Death during hospitalization occurred in 67,748

patients (6.7%). Mortality was significantly and con-

sistently greater among patients who developed VTE

compared with patients who did not over the dura-

tion of study (16.3% vs 6.3%; P < .0001) (Fig. 2). In-

hospital mortality rates were significantly higher

among black (18.9%), Hispanic (19.1%), and Asian

(20.5%) patients with VTE compared with white

patients with VTE (15.4%; P < .0001). Overall, how-

ever, the risk of in-hospital mortality declined from

1995 to 2003 both for patients who did and did not

develop VTE (P < .0001 for trend for each). The mor-

tality rate was higher in patients who developed PE

compared with those who did not (24.8% vs 6.5%;

P < .0001). The mortality rate associated with PE was

higher among black (27.8%) and Hispanic (32.4%)

patients than among white patients (23.8%;

P < .0001).

Multivariate Analysis
In a multivariate logistic regression analysis, variables

associated with VTE included age �65 years, female

sex, black ethnicity, use of chemotherapy, sites of

cancer (including pancreas, other abdominal sites,

kidney, brain, ovary, and lung), the presence of

comorbidities (including arterial thromboembolism,

pulmonary disease, renal disease, infection, and ane-

mia), and the use of red cell or platelet transfusions

(Table 3). The year of admission was also found to

be significantly associated with the development of

VTE, with the risk increasing over the period of

study.

DISCUSSION
We examined the frequency, risk factors, and trends

for VTE in hospitalized cancer patients over a period

of 8 years. In our analysis, 4.1% of all cancer patients

were diagnosed with VTE during hospitalization. This

is higher than the rates reported by 2 studies from

earlier time periods.8,12 The first, by Levitan et al.,8

studied patients between 1988 and 1990 and

reported a rate of 0.6%. The second study, by Stein

et al.12 and conducted between 1979 and 1999,

reported an overall rate of 2%. In the current analysis

as well as in prior reports, VTE rates have risen over

time, which could account for the higher rates

observed in our more contemporary study. Rates of

VTE in the study by Stein et al.12 approached 4% in

the late 1990s, which is consistent with our findings.

FIGURE 2. Thromboembolism and inpatient mortality. The presence of ve-
nous thromboembolism (VTE) was found to be significantly associated with

increased inpatient mortality (P < .0001) over the duration of the study. Error

bars represent 95% confidence intervals.

TABLE 3
Predictors of Venous Thromboembolism by Multivariate Logistic
Regression Analysis

Characteristic OR (95% CI) P

Age �65 y 1.08 (1.05–1.1) <.0001

Ethnicity*

White

Black 1.18 (1.15–1.22) <.0001

Hispanic 0.96 (0.91–1.02) .17

Asian 0.74 (0.68–0.80) <.0001

Other 1.05 (1.01–1.08) .01

Female gender 1.14 (1.12–1.16) <.0001

Site of cancery

Pancreas 2.46 (2.34–2.58) <.0001

Other abdominal site 1.75 (1.67–1.83) <.0001

Renal 1.71 (1.62–1.80) <.0001

Brain 1.74 (1.65–1.84) <.0001

Ovary 1.57 (1.48–1.66) <.0001

Lung 1.31 (1.27–1.35) <.0001

Chemotherapy 1.15 (1.12–1.18) <.0001

Comorbidities

Arterial thromboembolism 1.45 (1.39–1.52) <.0001

Pulmonary disease 1.37 (1.34–1.40) <.0001

Renal disease 1.53 (1.49–.158) <.0001

Infection 1.77 (1.73–1.81) <.0001

Anemia 1.35 (1.32–1.39) <.0001

Transfusion 1.35 (1.31–1.39) <.0001

Year of hospitalization{

2002–2003y 1.23 (1.19–1.27) <.0001

1997–2001 1.10 (1.07–1.14) <.0001

OR indicates odds ratio; 95% CI, 95% confidence intervals.

* ORs are in comparison with white ethnicity.
y ORs are in comparison with all other cancers.
{ ORs are in comparison with baseline years 1995–1996.
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A notable finding of this analysis was the signifi-

cant association between ethnicity and VTE. Black

patients had a 5.1% rate of VTE, the highest of any

ethnicity. Furthermore, the rate of VTE increased at a

higher rate in blacks than in other ethnicities, and

the in-hospital mortality rate for PE was significantly

higher in blacks than in whites. Black ethnicity con-

tinued to be significantly associated with VTE on

multivariate analysis, after adjusting for known risk

factors (odds ratio [OR] of 1.18; 95% confidence

interval [95% CI], 1.15–1.22). The association of black

ethnicity with a higher rate of VTE, particularly in

nonidiopathic cases, has been previously reported in

the general population.19 However, to our knowledge,

the current study is the first such report in the can-

cer population. A possible explanation may be that

black patients are more likely to have elevated Factor

VIII levels,20 but to our knowledge this has not been

studied specifically in cancer patients. The use of

thromboprophylaxis has also been reported to be

lower in black patients.21 Our observations are deser-

ving of further study.

The increased risk of VTE with systemic chemo-

therapy has been well documented in prior popula-

tion-based studies.2,13 In a recent large cohort study,

chemotherapy was associated with a 2.2-fold

increase in VTE compared with cancer patients not

receiving chemotherapy.22 However, to our knowl-

edge, prior studies of hospitalized patients have not

separately evaluated the risk in patients receiving

chemotherapy.8,12 In our current analysis, chemo-

therapy was indeed a significant risk factor for devel-

oping VTE (adjusted OR of 1.15; 95% CI, 1.12–1.18).

Other variables associated with VTE in our analysis

such as older age, particular sites of cancer, and the

presence of comorbidities are consistent with prior

reports.8,10,12

Overall, the rate of VTE increased over the period

of analysis, and the year of admission was found to

be a significant risk factor for the development of

VTE after adjusting for other risk factors in multivari-

ate analysis. This confirms popular perception

regarding increasingly frequent diagnoses of VTE in

cancer patients and is also consistent with rising

trends in VTE observed in the late 1980s through

1990s in the study by Stein et al.12 The use of newer

chemotherapy agents and regimens may contribute

to the observed increase in VTE. Rates of VTE rose

faster in patients receiving chemotherapy than in

those not receiving chemotherapy (47% increase vs

26%). In contrast, patients undergoing major surgical

procedures for cancer did not experience a signifi-

cant increase in the rate of VTE. For example, VTE

rates in patients undergoing chemotherapy for breast

cancer increased by 47.5%, whereas rates remained

stable in patients undergoing lumpectomy or mas-

tectomy for the same diagnosis. This suggests an

effect of chemotherapy rather than changes in diag-

nostic testing as the cause of the increase.

Another possible cause for the increased fre-

quency of VTE diagnosis may be related to newer

diagnostic technologies. Although rates of diagnostic

testing did not increase in our study, the resolution

of CT technology has increased significantly in recent

years. In particular, the availability of multidetector-

row CT technology expanded considerably in the ear-

lier part of this decade.23 Trends in our study popula-

tion demonstrated a greater likelihood of a diagnosis

of PE in patients undergoing CT scans over the

course of the study. Unfortunately, the administrative

code for CT scan procedures does not provide infor-

mation regarding the type of scan performed, and

therefore we were unable to control for this variable.

It should be noted that in this analysis, the diagnosis

of PE carried an in-hospital mortality rate of 24.8%,

strongly suggesting that PE diagnosed with higher-re-

solution CT scans are clinically significant. A recent

analysis of ‘incidental’ PE in cancer patients found

that a subsequent workup also identified DVT in 60%

of patients; 2 of 16 patients in this study had recur-

rent PE, 1 of which was fatal.24 Indeed, in our analy-

sis, VTE continued to be strongly associated with

increased mortality throughout the period of study.

The limitations of the current analysis include its

reliance on an administrative coding database; how-

ever, codes for VTE as well as comorbidities have

been validated in prior reports and are considered to

be accurate.25–28 The number of patients receiving

active therapy may have been underestimated

because we only included patients who were receiv-

ing chemotherapy during the admission being ana-

lyzed, or those admitted with neutropenia; some

patients receiving outpatient chemotherapy may not

have been identified. Alternatively, infection is asso-

ciated with an increased risk of VTE independent of

chemotherapy, and this could have increased the

apparent risk in the chemotherapy group defined in

this study. The diagnostic criteria used to define VTE

included the code for superficial thrombophlebitis;

however, < 1% of patients fell into this category and

therefore did not substantially influence the analysis.

It is important to note here that VTE is poten-

tially preventable with the use of thromboprophy-

laxis in appropriate patients. For medically ill

patients without contraindications to anticoagulant

therapy, several regimens have been demonstrated to

be effective and well-tolerated29 and are recom-

mended by major guidelines panels, including the
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American College of Chest Physicians and the

National Comprehensive Cancer Network.30,31 De-

spite this, recent retrospective analyses and surveys

show that prophylaxis continues to be underutilized

in hospitalized medical patients. In a recent global

survey, although 52% of respondents stated that they

would routinely utilize VTE prophylaxis for surgical

patients, most respondents considered prophylaxis

routinely in < 5% of their medical patients.32 Even

worse, in a Canadian multicenter hospital audit of

the use of thromboprophylaxis, patients admitted for

cancer were significantly less likely to receive pro-

phylaxis than other medical patients (OR of 0.40;

95% CI, 0.24–0.68 [P 5 .0007]).33 Unfortunately, we

did not have access to data regarding compliance

with prophylaxis in this study and are therefore

unable to evaluate its contribution, if any, to the

rates of VTE observed. Efforts to improve compliance

with prophylaxis in appropriate hospitalized cancer

patients are, however, sorely needed.

In summary, the results of the current analysis

demonstrate that VTE is an increasingly frequent

complication of hospitalization in cancer patients.

Particular subgroups of cancer patients such as those

with black ethnicity and those receiving chemother-

apy are at even greater risk. The significant recent

increase in VTE diagnosis cannot be attributed to an

increased use of diagnostic procedures, although it

may be related to improved CT scan technology.

Regardless of its cause, VTE in hospitalized cancer

patients is of considerable consequence, given its

strong association with in-hospital mortality. Much

work needs to be done to reduce the burden of VTE

among cancer patients.
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