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Epidemiology and Risk Factors
Venous Thromboembolism (VTE) is a burdensome and frequent 

complication in patients with malignancies, especially in those with 
the most advanced cancer disease [1]. Its development is associated 
with substantial morbidity and mortality [2], decreases quality of 
life [3], and can lead to interruption or discontinuation of cancer 
treatment. Although several studies have investigated the incidence 
of Cancer-Associated Thrombosis (CAT) in ambulatory patients 
with malignancies [1], the exact rate has remained undefined until 
recently, as well as its association with potential risk factors for 
thrombosis.  

In recent years, Decousus et al, had the opportunity to follow-
up prospectively for up to one year 3032 consecutive ambulatory 
patients with solid cancer, who had had the implantation of a port, 
mostly (97%) for infusion of chemotherapy (the ONCOCIP study) 
[4]. The median age was 63 years; 58% were women. The most 
frequent cancer locations were breast (34%), lung (19%) and 
colorectal (16%), cancer being metastatic in 43.2% of patients. 
Only 8.1% of patients were administered standard or Low-
Molecular-Weight Heparin (LMWH) in prophylactic doses, and 
15.1% antiplatelet drugs. By 12 months, overall thromboembolic  

 
complications occurred in 397 patients (13.8%; 95% CI: 12.6-
15.0), including 111 with catheter-related thrombosis, 276 with 
symptomatic or incidentally detected VTE other than catheter-
related, and 10 with arterial thromboembolism. Not surprisingly, 
in most patients the risk of thromboembolism extended far 
beyond the end of chemotherapy. Indeed, besides chemotherapy 
several factors are likely to account for the increasingly high rate 
of vascular complications occurring over time, including stage of 
disease, patient-related factors, specific conditions associated with 
cancer such as stasis due to immobilization, surgery or infections.

Hence, the incidence of overall thromboembolism in ambulatory 
cancer patients requiring the implantation of a port for the infusion 
of chemotherapy is remarkably high and surpasses by far that 
reported up to now. By multivariate analysis, use of the cephalic 
vein for catheter insertion predicted catheter-related thrombosis, 
whereas risk factors for VTE other than catheter-related were 
advanced age, previous VTE, cancer site and low haemoglobin level 
or increased leukocyte count before chemotherapy. Of interest, 
these risk factors largely reproduce those included in the Khorana 
score (see below). The main implication of the ONCOCIP study 
is that for a thromboprophylaxis to be effective in patients with 
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advanced cancer there is the need for its administration for as long 
as the cancer is active.

Value and Limits of Stratification Tools

The best-known risk stratification tool for the identification of 
cancer patients at the highest risk of chemotherapy-related CAT is 
the Khorana score, which was introduced in 2008 [5]. This score 
assigns points to five clinical and pre-chemotherapy laboratory 
parameters (Table 1). A sum score of 0 points classifies patients 
as being at low risk of VTE, 1 or 2 points at intermediate risk, and 
3 or more points at high risk. Although this score is widely used 
and is endorsed by the latest guideline updates of the ASCO and the 
NCCN to select ambulatory cancer patients for thromboprophylaxis 
[6,7], its value and limitations have been clarified only in January of 
this year, when the results of a comprehensive meta-analysis of 55 
cohorts enrolling almost 35 000 cancer patients who had up to six 
months of follow-up were published [8]. Overall, 19% of patients 
had a Khorana score of 0 points, 64% had a score 1 or 2, and 17% 
had a score higher than 2 points. 

Table 1: Khorana score for the stratification of risk of VTE in cancer 
patients requiring chemotherapy. Low risk=0; intermediate risk: 
1-2; high risk: 3 or more.

Patient Characteristics Risk Score

Cancer Site

Very high risk (Stomach, Pancreas) 2

High risk (lung, lymphoma, gynaecologic, bladder or 
testicular) 1

Prechemotherapy platelet count ≥ 350×10 g/L 1

Prechemotherapy haemoglobin level ˂100 g/L or use of 
red cell growth factors 1

Prechemotherapy leukocyte count ˃ 11×10 g/L 1

Body mass index ≥ 35 kg/m2 1

The incidence of VTE in the first 6 months was 5.1% (95% CI: 
3.9-6.5) in the first group, 6.6% (95% CI: 5.6-7.7) in the second, 

and 11.0% (95% CI: 8.8-13.8) in the third, respectively. However, 
of the patients with VTE in the first 6 months, only 23.4% had been 
classified as being at a high risk according to the Khorana score. Of 
interest, this proportion increases up to 55% if the high-risk score 
is expanded to incorporate patients scoring 2, but the predictivity 
of CAT of a score > 2 decreases to 8.9%. Whether a 9% risk of VTE 
during the first 6 months is to be considered high enough to justify 
thromboprophylaxis is a matter of debate. 

Based on these conclusions, the Khorana score in its original 
interpretation can be used to select ambulatory cancer patients at 
high risk of VTE for thromboprophylaxis, however, most events oc-
cur outside this high-risk group. Classifying patients as being at low 
(up to 1) or high risk (2 or more) is likely to provide a more useful 
tool to identify patients at risk of VTE, although more than 90% of 
patients at high risk will not develop chemotherapy-related VTE.  

Recently, Pabinger et al. have derived and validated (in 
two separate cohorts) a new interesting approach based on 
the combination of only two variables: the tumor site and the 
baseline D-dimer concentration (as expressed in ng/ml) [9]. To 
this purpose, cancer sites are classified as scoring 100 (pancreas 
and stomach), 50 (lung, colorectal, oesophagus, kidney, lymphoma, 
bladder, uterus, cervical, ovarian, testicular, sarcomas), or 0 (breast, 
prostate). Points for D-dimer concentration and tumor-site risk 
category can be obtained by calibrating with the point caliper, and 
then combined to obtain a total score that can be calibrated with 
the cumulative 6-month incidence scale (Figure 1). At a 10% cut off 
for predicting the 6-month risk of VTE, the sensitivity is 21% (95% 
CI: 10-35), the specificity 87% (85-90), the positive predictive 
value 9% (4-16), and the negative predictive value 95% (93-96). 
Although this stratification algorithm is promising, there is the need 
for controlled studies addressing the value of thromboprophylaxis 
in patients identified as being at a high risk of CAT according to the 
Vienna model. 

Figure 1: Vienna score for predicting the 6-month risk of VTE in patients with cancer (see text for the instructions to use this 
algorithm). 

Source: Reproduced with permission from an article by I. Pabinger et al; Lancet Haematology 2018 Jul; 5(7): e289-e298.
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Prevention of VTE
Although thromboprophylaxis effectively reduces the risk of 

VTE [10], current guidelines recommend against its routine use 
in ambulatory cancer patients, due to the high number needed to 
treat, the fear of bleeding, and the considerable burden associated 
with daily injections of LMWH [6].

Recently, the value of Direct Oral Anticoagulants (DOAC) for 
prevention of chemotherapy-related VTE has been investigated 
in two placebo-controlled double-blind randomized clinical trials 
addressing the value of apixaban (2.5 mg t.i.d) and rivaroxaban 
(10 mg o.i.d), respectively [11,12]. In both trials, cancer patients 
initiating chemotherapy were enrolled provided the Khorana score 
was 2 or higher and were followed-up for up to six months. 

In the AVERT study (addressing the value of apixaban), in the 
6-month follow-up period VTE occurred in 12 of 288 patients 
(4.2%) in the apixaban group and in 28 of 275 patients (10.2%) in 
the placebo group (HR, 0.41; 95% CI: 0.26-0.65; P<0.001; NNT=17) 
(11). Although the rate of major bleeding was higher in the apixaban 
group (3.5%) than in controls (1.8%), the difference disappeared 
when the analysis was confined to the treatment period (2.1 vs 
1.1%; HR=1.89; 95% CI: 0.39-9.24).

In the CASSINI study (addressing the value of rivaroxaban), 
during the on-treatment period overall thromboembolism 
developed in 11 of 420 patients (2.6%) allocated to rivaroxaban, 
and in 27 of 421 (6.4%) randomized to placebo (HR=0.40; 95% CI 
0.20-0.80; p=0.007; NNT=26) without any appreciable increase in 
the rate of major bleeding complications [12]. When the analysis 
was extended to cover the whole 6-month period (which was 
the intended primary end-point), the advantage of rivaroxaban 
did not achieve a statistically significant value. It should be 
considered, however, that over one-third of events occurred post 
discontinuation of study drug. Based on the inexorable risk of 
thromboembolism over the course of chemotherapy and beyond it 
in patients with active cancer, as shown by the ONCOCIP study [4], 
it is very unlikely for a drug to preserve its preventive value beyond 
the end of its administration. 

Taken together, the results of these two clinical trials show 
that the administration of low-dose DOACs to ambulatory cancer 
patients who require chemotherapy, provide they do not present 
contraindications to the drugs and have a Khorana score of at least 
2, has the potential to offer an effective and safe protection against 

thromboembolic events, in such a way obviating the burden and 
the cost of LMWH. Hopefully, the results of these two studies will 
be reputed strong enough to induce reconsideration of the current 
guidelines.
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