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Abstract

In patients with venous thromboembolism (VTE), male sex has been associated with an increased risk of occult cancer. The
influence of sex on clinical characteristics, treatment, cancer sites, and outcome has not been thoroughly investigated yet. We
used the Registro Informatizado Enfermedad TromboEmbdlica registry to compare the clinical characteristics, treatment stra-
tegies, cancer sites, and clinical outcomes in patients with VTE having occult cancer, according to sex. As of June 2014, 5864
patients were recruited, of whom 444 (7.6%; 95% confidence interval: 6.8-8.2) had occult cancer. Of these, 246 (55%) were men.
Median time elapsed from VTE to occult cancer was 4 months (interquartile range: 2-8.4), with no sex differences. Women were
older, weighed less, and were less likely to have chronic lung disease than men. The most common cancer sites were the lung (n =
63), prostate (n = 42), and colorectal (n = 29) in men and colorectal (n = 38), breast (n = 23), uterine (n = 18), hematologic (n =
17), or pancreas (n = I5) in women. Men were more likely to have lung cancer than women (2.18% vs 0.30%; P < .0l) and less
likely to have pancreatic cancer (0.17% vs 0.5%; P = .03). Interestingly, breast cancer was more likely found in women aged >50
years than in those aged <50 years (0.97% vs 0.14%; P = .03). This study highlights the existence of sex differences in patients with
VTE having occult cancer. One in every 2 men had lung, prostate, or colorectal cancer. In women, there is a heterogeneity of
cancer sites, increasing risk of breast cancer in those aged >50 years.
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In a recent study by our group, we built a prognostic model to
identify which patients with venous thromboembolism (VTE)
were at an increased risk of occult cancer." On multivariable
analysis, male sex, age >70 years, chronic lung disease, ane-
mia, and raised platelet count at baseline were significantly
associated with an increased risk of occult cancer, while prior
VTE and recent surgery were associated with a lower risk.
Then, we built a prognostic score assigning points to each
variable according to B coefficient. Among patients scoring
<2 points, the prevalence of occult cancer was 5.8% (241 of
4150 patients). Among those scoring >3 points, the prevalence
was 12% (203 of 1713 patients). However, the influence of sex

on clinical characteristics, treatment strategies, cancer site, and
clinical outcomes was not reported.

The Registro Informatizado de Enfermedad TromboEmbo-
lica (RIETE) registry is an ongoing, multicenter, international
observational registry of consecutive patients with objectively
confirmed acute VTE. Data from this registry have been used
to evaluate outcomes after acute VTE, such as the frequency of
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recurrent VTE, bleeding and mortality, and risk factors for such
outcomes.”™ The aim of the current study was to compare the
clinical characteristics, treatment strategies, cancer sites, and
clinical outcomes in patients with VTE having occult cancer,
according to sex.

Material and Methods
Inclusion Criteria

Consecutive patients with symptomatic, acute deep vein throm-
bosis (DVT) or pulmonary embolism (PE), confirmed by
objective tests, were enrolled in RIETE. Patients were excluded
if they were currently participating in a therapeutic clinical trial
with a blinded therapy. All patients (or their relatives) provided
written or oral consent for participation in the registry, in accor-
dance with local ethics committee.

Data were recorded on to a computer-based case report form
at each participating hospital and submitted to a centralized
coordinating center through a secure website. The coordinating
center assigned patients with a unique identification number to
maintain patient confidentiality and was responsible for all data
management. Data quality was regularly monitored electroni-
cally, including checks to detect inconsistencies or errors,
which were resolved by contacting the local coordinators. Data
quality was also monitored by periodic visits to participating
hospitals by contract research organizations that compared
medical records with the submitted data.

Study Design

We performed a post hoc analysis from a case—control study
within a cohort of patients with VTE included in the RIETE
registry.! Patients with no cancer at the moment of the VTE
event were followed up for at least 2 years or until cancer was
diagnosed. We defined occult cancer as a cancer diagnosed
beyond the first 30 days after VTE. For diagnosing cancer,
tissue biopsy was always required. We analyzed and compared
the clinical characteristics, treatment strategies, cancer sites,
and clinical outcomes in patients with VTE having occult can-
cer, according to sex.

Baseline Variables

Patients enrolled in the RIETE registry had data collected from
around the time of VTE diagnosis that included but were not
limited to age; sex; weight; presence of coexisting conditions
such as chronic heart or lung disease; recent (<30 days before
VTE) major bleeding; presence of risk factors for VTE, includ-
ing recent immobility (defined as nonsurgical patients assigned
to bed rest with bathroom privileges for >4 days in the 2 months
before VTE diagnosis); surgery (defined as those who had
undergone major surgery in the 2 months before VTE); extent
of the venous thrombosis (distal thrombosis was thrombosis
confined to the infrapopliteal veins); clinical signs and symp-
toms on admission; and laboratory results at baseline that
included hemoglobin levels, platelet count, and serum

creatinine at baseline. Anemia was defined as hemoglobin lev-
els <13 g/dL for men and <12 g/dL for women.

Treatment and Follow-Up

Patients were managed according to the current clinical prac-
tice of each participating hospital (ie, there was no standardiza-
tion of treatment). The type, dose, and duration of
anticoagulant therapy were recorded. During each visit, any
signs or symptoms suggesting cancer, symptomatic VTE, or
major bleeding were noted. In patients with suspected malig-
nancy, the attending doctors decided what diagnostic tests to be
performed.

Statistical Analysis

Quantitative variables are expressed as mean (standard devia-
tion), and the qualitative variables are expressed as percen-
tages. For confidence intervals of 95% (95% CI), we used the
Clopper-Pearson exact method. We used the Student ¢ test (or
Mann-Whitney U test when appropriate) and the y? test (or
Fisher exact test when appropriate) to compare continuous or
categorical variables. We analyzed the time to occult cancer
diagnosis using the Kaplan-Meier method (Mantel-Cox log-
rank test). Receiver—operator characteristic curve analyses
(C-statistic) were generated. We also estimated the clinical
usefulness and net benefit of the new predictive models using
decision curve analysis, as described by Vickers et al.® For the
statistical analysis, we used the IBM SPSS Statistics program
(version 19; SPSS Inc, Chicago, Illinois), and a 2-sided P < .05
was considered to be statistically significant.

Results

As of June 2014, 5864 patients were followed up for at least 2
years or until they were diagnosed with occult cancer. Of these,
444 (7.6%; 95% CI: 6.90-8.28) were diagnosed with cancer
beyond the first 30 days of VTE (occult cancer): 246 (55%)
were men and 198 women. Median time elapsed from VTE to
occult cancer was 4 months (interquartile range [IQR]: 2-8.4
months), with no differences between men and women (4.2,
IQR: 2-8.4 months vs 3.9, IQR: 2-7.7 months, respectively; P
= .76). However, some differences were observed in time to
cancer diagnosis using log-rank test (P <.001; Figure 1). At the
moment of occult cancer diagnosis, 41% were metastatic, with
nonsignificant differences according to sex (males 40% vs
females 43%; P = .6). Clinical characteristics, attending sex,
are in Table 1. In Figure 2, we show a decision tree according to
sex and score. There were no sex differences in risk factors for
VTE (Table 2), and 2 in every 3 patients were on therapy with
vitamin K antagonists when the cancer was diagnosed, with no
sex differences either.

Data comparing accuracy of the score according to sex are
shown in Table 3, where we can observe better results in male,
with better sensitivity, odds ratio, positive predictive value, a
C-statistic 0.64 (95% CI: 0.6-0.68), and a number needed to
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score (No.atrisky  Time to event (Months)

Male (n= 2,890) 2,79 2,735 2,700 2,680 2,664 2,652 2,647 2,643
Female [n=) 2,891 2,842 2,818 2,806 2,793 2,783 2,778 2,775

Figure |. Cumulative rates of occult cancer according to sex. Time-
to-event data.

Table 1. Clinical Characteristics, Laboratory Findings, and Outcomes
of Patients With Occult Cancer, Attending Sex.

Variable Men Women P
Patients, n 246 198
Clinical characteristics
Age, years, mean (SD) 689 (12.0) 73.0(13.7) <.001
Weight, kg, mean (SD) 77.1 (13.3) 70.0 (13.1) <.00l
Height, cm, mean (SD) 169 (7) 157 (7) <.001
Comorbid diseases
Chronic heart failure, n (%) 13 (5.3) 17 (8.6) .168
Chronic lung disease, n (%) 55 (22.4) 19 (9.6) <.001
Recent major bleeding, n (%) 4 (1.6) 5(2.5) .504
Signs and symptoms
Cough, n (%) 31 (12.9) 20 (10.3) Al
Hemoptysis, n (%) 15 (6.2) 2(1) .005
Dyspnea, n (%) 90 (37.3) 101 (51.5) .003
Syncope, n (%) 15 (6.2) 13 (6.7) .84
Chest pain, n (%) 59 (24.5) 51 (26.3) .666
Lower limb pain, n (%) 147 (60) 98 (49.7) .031
Swelling, n (%) 155 (63.5) 106 (53.8) .039
Side DVT .573
Right, n (%) 91 (47.9) 55 (42)
Left, n (%) 88 (46.3) 67 (51.1)
Bilateral, n (%) 11 (5.8) 9 (6.9)
Proximal DVT, n (%) 149 (82.3) 108 (87.8) .194
Laboratory findings, n (%)
Hemoglobin levels (g/dL) 13.5 (2.0) 12.3 (1.9) <.001
Leukocyte count 9.6 (3.1) 9.5 (3.7) 26
(x 1000/mm?®), mean (SD)
Platelet count (x 1000/mm3), 242 (103) 261 (94) .004
mean (SD)
Creatinine levels, mg/dL, 1.32 (0.73)  1.16 (0.59) 013
mean (SD)
Outcomes, n (%)
Recurrences 35(142%) 28(14.1%) .98
Major bleeding 16 (6.5%) 17 (8.6%) .39
Death 64 (26%) 68 (34.3%) .056

Abbreviations: DVT, deep vein thrombosis; SD, standard deviation.

screen of 14 (95% CI: 11-20). In women, C-statistic was 0.61
(95% CT: 0.57-0.65) and the number needed to screen was 28
(95% CI: 16-94). Net benefit in males and females was 1.9%
and 0.6%, respectively. There were no differences in Cox pro-
portional models. A decision curve model was built to show the
net benefit of screening based on the prediction model (Supple-
mental Figure).

The most common cancer sites in men were the lung (n =
63), prostate (n = 42), and colorectal (n = 29), accounting for
54% of all cancers in men. Among women, the most common
sites were colorectal (n = 38), breast (n = 23), uterine (n = 18),
hematologic (n = 17), and pancreas (n = 15), accounting for
56% of all cancers. When comparing cancer sites according to
sex, men were more likely to have lung cancer than women
(2.18%, 95% CI: 1.68-2.78 vs 0.30%, 95% CI: 0.14-0.57; P <
.01) and less likely to have pancreatic cancer (0.17%, 95% CI:
0.06-0.4 vs 0.5%, 95% CI: 0.28-0.83; P = .03), as shown in
Figure 3. Interestingly, breast cancer was more likely found in
women aged >50 years than in those aged <50 (0.97% vs
0.14%, respectively, P = .03), as shown in Figure 4.

In 2890 men, during the study period, there were 500 VTE
recurrences (17.3%), with nonsignificant differences between
patients with occult cancer versus no occult cancer (14.2% vs
17.6%, P = .18), and 220 bleed (7.6%). Major bleeding was
significantly more common in patients with occult cancer than
in those without occult cancer (14.6% vs 7%, P <.001). In 2974
women, there were 398 VTE recurrences (13.4%), with non-
significant differences between occult cancer versus no occult
cancer (14.1% vs 13.3%, P = .75), and 253 bleed (8.5%).
Again, major bleeding was more common in women with
occult cancer than in those without occult cancer (17.7% vs
7.9%, P <.001).

In patients with occult cancer, during follow-up, 132
patients (30%, 95% CI: 25-34) died. The leading causes of
death were disseminated cancer (67%), bleeding (3.7%), and
objectively confirmed PE (2.7%). In all, 64 men (26%) and 68
women (34%) died during follow-up (P = .056). There were 63
recurrences of VTE and 33 major bleeding, with no sex differ-
ences (Table 1).

Discussion

Our study is the largest published cohort of patients with acute
VTE and occult cancer and provides interesting data on the
clinical profile of at-risk patients. Men had an increased risk
of occult cancer, particularly in the lung, prostate, or colorectal.
Hence, men scoring >3 points should probably undergo a chest
computed tomography (CT) scan (the most frequently used test
to confirm PE diagnosis), a rectal examination, and prostate
specific antigen (PSA) test. Among women, the risk of cancer
was slightly lower, and the most common sites included the
colon, breast, uterus, pancreas, and hematologic. Thus, the
diagnostic workup for cancer in women scoring >3 points is
more complicated. We found an increased risk of breast cancer
in females older than 50 years. Several factors increased the
risk of breast cancer, including early menarche, late
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Figure 2. Decision tree. Score as predictor of occult cancer, according to sex. Patient is classified according to sex and as low or high risk

according to score (>3: high risk and <2: low risk).

Table 2. Occult Cancer in Patients, Attending to Sex and Risk Factors
for VTE.

Variable Total Male Female P
Patients, n 5864 2890 2974
Risk factors for VTE, n (%)
Recent surgery (n = 592) 28 (47) 12(49) 16 (4.6) .87
Recent immobility >4 days 90 (7.6) 46 (83) 44 (7) .37
(n=1184)
Hormonal therapy (n = 332) 8 (2.4) 1 (20) 7(2.1) 27
Recent travel (n = 150) 8(53) 6(6) 24 .89
Pregnancy/puerperium 0 - 0
(n=112)
None of the above 312 (85) 181 (9) 131(7.9) .26
(unprovoked; n = 3666)
Previous VTE (n = 1098) 62 (5.6) 34(58) 28(54) .78

Abbreviation: VTE, venous thromboembolism.

childbearing, fewer pregnancies, or use of menopausal hor-
mone therapy. The incidence of breast cancer has a distinctive
age-specific curve, with a rapid rate of increase before the

Table 3. Accuracy for High- Versus Low-Risk Categories to Predict
Occult Cancer, According to Sex.

Male Female

Variable (246/2644) (198/2974)
Occult Cancer/Patients 95% ClI 95% ClI
C-statistic 0.64 0.60-0.68 061 0.57-0.65
Sensitivity 60.6% 54.3%-66.5% 27.3% 21.5%-33.9%
Specificity 62.0% 60.1%-63.8% 81.8% 80.3%-83.2%
Positive predictive value 12.9% 11.1%-15.0% 9.7% 7.5%-12.4%
Negative predictive value 94.4% 93.2%-95.4% 94.0% 93.0%-94.9%
Odds ratio diagnosis 250 1.91-3.27 1.69 1.22-2.34
Positive likelihood ratio 1.59  1.42-1.78 .50 1.18-1.91
Negative likelihood ratio  0.64  0.54-0.75 089 0.81-0.98
Pretest probability 85% 7.5%9.6%  67% 58%-7.6%

(prevalence)
Posttest probability high  12.9% 11.1%-14.9% 9.7% 7.5%-12.5%

risk (Bayes)
Number needed to 14 11-20 28 16-94

screen

Abbreviation: Cl, confidence interval.
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Figure 3. Comparative cancer sites according to sex.
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Figure 4. Comparative cancer sites in women by age (<50 vs >50
years).

menopause (ages 40-50) and slows down after that, probably
owing to diminishing levels of circulating estrogens.”* In many
ways, the incidence of occult breast cancer in females with
VTE was higher than expected, particularly in women aged
>50 years.

The risk of lung cancer was much higher in men than in
women. This difference might be attributed to the higher pre-
valence of chronic lung disease in men and the likely influence
of tobacco smoking on both diseases. Unfortunately, smoking
habit was not routinely gathered in the RIETE registry. We also
found a nonsignificantly higher mortality rate in women (34%
vs 26%; P = .056) and there were no differences in the rate of
major bleeding or VTE recurrences.

The results in trials emphasize that performing an extensive
occult cancer screening strategy does not seem to be beneficial.
The Screening for Occult Malignant disease in Idiopathic
venous Thromboembolism (SOMIT) trial randomized patients
with a first episode of unprovoked VTE and negative limited

occult cancer screening to either no further testing or additional
investigations.” Approximately 10% of patients in the control
group were diagnosed with cancer over the 2-year follow-up
period. The Trousseau’s study was a prospective cohort study
assessing the added value of performing mammography in
women and thoracic and abdominal CT in all patients present-
ing with unprovoked VTE.'® Screening for Occult Malignancy
in Patients with Idiopathic Venous Thromboembolism (SOME)
Occult cancer was diagnosed at enrollment in 2.4% and 3.5%
of 630 patients receiving limited screening alone or in combi-
nation with CT, respectively. The Screening for Occult Malig-
nancy in Patients with Idiopathic Venous Thromboembolism
(SOME) trial failed to demonstrate, in patients with a first
unprovoked VTE, any additional benefit of extensive occult
cancer screening.'" In this multicenter study, 854 patients were
randomized to either a limited screening strategy alone or in
combination with comprehensive CT. At 1 year, 33 patients
(3.9%, 95% CI: 2.8-5.4) were diagnosed with cancer in the
interval between randomization and follow-up, with no signif-
icant differences between the 2 groups (P = .28). A French
randomized controlled trial randomized 494 patients to a lim-
ited occult cancer screening alone or in combination with flu-
deoxyglucose positron emission tomography (FDG-PET)/
CT.'? There was no significant difference in the primary out-
come measure, with 2% and 5.6% of patients being diagnosed
with occult cancer in the limited screening and limited screen-
ing + FDG-PET groups, respectively. Moreover, there were no
differences in overall or cancer-related mortality. In a registry-
based cohort study based on the entire Danish population of 5.4
million people, the risk of cancer after a diagnosis of superficial
venous thrombosis in the legs, DVT, and PE was determined.'?
They found that patients with a diagnosis of superficial venous
thrombosis had a clearly higher occurrence of cancer than
expected, particularly during the first year after diagnosis, with
a standardized incidence ratio of 2.46 (95% CI: 2.10-2.86). For
all these findings, it’s important to identify a high-risk popula-
tion in which screening could obtain benefit.

One limitation of this study is that we do not have information
about complete cancer staging (tumor/node/metastasis [TNM]
classification) or diagnostic tools used to diagnose occult cancer,
although our findings let us identify high-risk population, first
step in the screening process.'* Our study has several strengths.
All patients selected from RIETE were followed up for at least 2
years or until occult cancer was diagnosed, thus avoiding selec-
tion bias, and the number of involved patients was high (N =
5864). The proportion of patients with occult cancer in our series
(7.6%) was consistent with that found in similar studies.'"-'>¢
Considering high-risk population, we obtained a number needed
to screen of 14 for males and 28 for females, which should be
considered relevant because other diseases like breast cancer
screening showed number needed to screen of 133 to 588.'7 Also,
the increased rate of breast cancer in women aged >50 years
should be noted (0.97%, 95% CI: 0.6-1.46 vs 0.14%, 95% CI:
0.003-0.8; P = .03).

According to our data, we may conclude that we should
have a high suspicion of lung cancer in men scoring >3 points
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(particularly if they also have chronic lung disease), as well as
prostate cancer and colorectal cancer. By contrast, women have
more variety of cancer sites, though clinicians should be alert
for breast and colorectal cancer in those aged >50 years.
Anyway, these results should be externally validated and the
prognostic score should be carefully managed.

Conclusions

This study emphasizes the existence of sex differences in
patients with VTE who develop occult cancer. In men, there
are more lung cancers and fewer pancreatic cancers than in
women. In men, 2 cancer sites accounted for more than half
the cancers. In women, there is a heterogeneity of cancer sites,
with an increased risk of breast cancer in those aged >50 years.
Women with occult cancer had a nonsignificantly higher mor-
tality (P = .056).
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