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Recurrent thromboembolism and major bleeding 
during oral anticoagulant therapy in patients with
solid cancer: findings from the RIETE registry

Following an episode of venous thromboembolism
(VTE), the risk of recurrent VTE and major bleeding com-
plications during oral anticoagulant therapy with vitamin
K antagonists (VKA) in cancer patients exceeds that
observed in patients free from malignancy.1-3 According to
the results of several randomized clinical trials,4-7 interna-
tional guidelines recommend the use of sub-therapeutic
doses of low-molecular-weight heparins (LMWH) for the
long-term prevention of recurrent VTE in all cancer
patients.8-10 However, in clinical practice many clinicians
still administer VKA to their cancer patients, especially to
those with limited disease and longer life expectancy.

We determined the risk of recurrent VTE and major
bleeding in a wide number of patients with and without
cancer who were recruited in the international RIETE
registry, had an initial treatment with (LMW)heparin
overlapped by VKA (targeting an International
Normalized Ratio [INR] between 2.0 and 3.0), and then
had a 3-month follow-up.

Between March 2001 and May 2007, 18,883 consecu-
tive patients with symptomatic, acute DVT or PE, as con-
firmed by objective tests were enrolled in the RIETE reg-
istry, and were, therefore, eligible for our investigation.
Of these patients, 6,139 were excluded: 4,999 (of whom
1,496-29.9% - affected by cancer) because of treatment
with antithrombotic drugs other than VKA, 838 because
of lack of long-term antithrombotic treatment, 223
because of the development of manifest cancer during
the 3-month follow-up period, and 79 because of hema-
tologic malignancies. Of the remaining 12,744 patients,
11,365 were free from malignancy, 407 had cancer with
distant metastases, and 972 had a more limited cancer
disease. The incidence of recurrent VTE and major bleed-
ing was calculated for patients with and without cancer,
and then separately for cancer patients with and without
distant metastases. The diagnosis of recurrent VTE and
major bleeding was carried out according to widely
accepted methods and criteria that have been extensive-
ly described elsewhere.11,12 Odds ratios (OR) and their
95% confidence intervals (CI) were calculated for the
clinical characteristics and the 3-month outcome for
patients without malignancy in comparison to the whole
group of cancer patients, and separately for those with
and without distant metastases. Dichotomous variables
were tested with χ2 test and continuous variables with
Student’s t-test. In order to measure predictors of 3-
month recurrent VTE and major bleeding, a multivariate
analysis was carried out using a Cox proportional hazard

analysis after adjusting for age, sex, and modality of clin-
ical presentation (symptomatic DVT alone or sympto-
matic PE with or without DVT). Statistical analyses were
conducted with SPSS for Windows Release 13.0 and
Epidat 3.1.

Table 1 shows the main demographic and clinical char-
acteristics of the study patients, separately for those
without malignancy, cancer patients with distant metas-
tases, and cancer patients with more limited disease.
During the study period, 333 patients died: 189 (1.7%)
belonging to the first group, 103 (25.3%) to the second
group, and 41 (4.2%) to the third. During the first three
months of VKA treatment, recurrent VTE developed in
154 patients without malignancy (1.4%, fatal in 16), in
27 cancer patients with distant metastases (6.6%, fatal in
3), and in 31 cancer patients with more limited disease
(3.2%, fatal in 4). In comparison to patients without
malignancy, the OR of recurrent VTE in the whole group
of cancer patients was 3.2 (95% CI, 2.4-4.3), and in can-
cer patients with and without distant metastases was 5.2

Table 1. Main demographic and clinical characteristics of the
study patients. 

No Cancer Cancer OR (95% CI) OR (95% CI) 
cancer without with cancer cancer

metastases metastases without with 
metastases metastases 
vs. no cancer vs. no cancer

Patients, N 11365 972 407
Clinical characteristics
Gender (males) 5698 553 223 1.3 1.2

(50%) (57%) (55%) (1.2-1.5)† (1.0-1.5)
Body weight <65 kg 2500 242 127 1.2 1.6

(22%) (25%) (31%) (1.0-1.4)† (1.3-2.0)†

Age (mean, SD) 64.7 71.0 67.7 − −
(17.3) (11.6)† (12.2)†

Risk factors for VTE
Surgery 1292 210 42 2.1 0.9

(11%) (22%) (10%) (1.8-2.5)† (0.6-1.2)
Immobility ≥4 days 2629 158 61 0.6 0.6

(23%) (16%) (15%) (0.5-0.8)† (0.4-0.8)
Prior VTE 1950 174 73 1.1 1.1

(17%) (18%) (18%) (0.9-1.2) (0.8-1.4)
VTE characteristics
Clinically overt PE 5217 473 165 1.1 0.8

(46%) (49%) (41%) (1.0-1.3) (0.7-0.9)†

Cancer characteristics
Cancer >3 months earlier - 702 254 − −

(72%) (62%)
Site of cancer, −
Lung 48 (4.9%) 59 (15%) − −
Breast 189 (19%) 56 (14%) − −
Gastrointestinal 188 (19%) 96 (24%) − −
Pancreas 4 (0.4%) 20 (4.9%) − −
Genitourinary 392 (40%) 125 (31%) − −
Cerebral 57 (5.9%) 6 (1.5%) − −
Other 94 (9.7%) 45 (11%) − −
Treatment

Initial therapy, LMWH 10144 875 361 1.1 0.9
(89%) (90%) (89%) (0.9-1.4) (0.7-1.3)

Initial therapy, UFH 1053 80 39 0.9 1.0
(9.3%) (8.2%) (9.6%) (0.7-1.1) (0.7-1.5)

Inferior vena 117 26 14 2.6 3.4
cava filter (1.0%) (2.7%) (3.4%) (1.7-4.1)† (1.9-6.0)†

†statistically significant.
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(3.4-7.9) and 2.4 (1.6-3.5) respectively. The correspon-
ding figures for the adjusted hazard ratio (HR) were 3.5
(95% CI, 2.5-4.7), 5.6 (3.7-8.4), and 2.6 (1.8 to 3.8)
respectively (Figure 1). During the first three months of
VKA treatment, major bleeding developed in 150
patients without malignancy (1.3%, fatal in 19), in 20
cancer patients with distant metastases (4.9%, fatal in 7),
and in 16 cancer patients with more limited disease
(1.9%, fatal in 4). In comparison to patients without
malignancy, the OR of major bleeding in the whole group
of cancer patients was 2.0 (95% CI, 1.4-2.9), and in can-
cer patients with and without metastases was 3.9 (2.4-
6.2) and 1.3 (0.7-2.1) respectively. The corresponding fig-
ures for the adjusted HR were 1.8 (95% CI, 1.2-2.6) 3.9
(2.4-6.2) and 1.1 (0.6-1.8) respectively. 

Our enquiry presents several limitations. Indeed, a rele-
vant number of patients (of whom almost 30% were affect-
ed by cancer) had an anticoagulant treatment other than
VKA, and, therefore, did not qualify for the study. Data
concerning the diagnosis of cancer, disease stage, recurrent
VTE, and major bleeding were accepted on assessments
made at each participating center, and could not be con-
firmed by an independent adjudication committee. Finally,
information on the quality of anticoagulation achieved dur-
ing the treatment with VKA was not available. 

In spite of these limitations, the results of our investi-
gation fully confirm that cancer patients with VTE have
an overall risk of recurrent VTE and major bleeding com-
plications during VKA that exceeds that expected in
patients free from malignancy.1-3 However, in the sub-
group of cancer patients with more limited disease the
rate of major bleeding does not differ from that expected
in cancer free patients. Whether these patients may ben-
efit from more intense regimens of VKA as an alternative
to LMWH is worthy of further investigation. 
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Enumeration of cytomegalovirus-specific interferonγ
CD8+ and CD4+ T cells early after allogeneic stem
cell transplantation may identify patients at risk
of active cytomegalovirus infection

Recovery of functional cytomegalovirus (CMV)-specif-
ic T lymphocytes is critical for protection from active
CMV infection and disease in allogeneic stem cell trans-
plant recipients (Allo-SCT).1-6 To date, assessment of
CMV-specific T-cell immunity has not had a major
impact on the clinical management of CMV infection in
these patients, as no widely accepted thresholds in the
number of CMV-specific T cells providing protection
have been established. In the present study, we opti-
mized a simple intracellular cytokine staining (ICS), and
investigated whether enumeration of CMV-specific inter-
feron (IFN)γ CD8+ and CD4+ T cells early after transplan-
tation could reliably predict the development of active
CMV infection within 100 days after transplantation.
From January to October 2007, 36 patients undergoing
Allo-SCT were included in the study. The study was
approved by the Ethics Committees and written
informed consent was obtained from all patients.
Relevant clinical data of patients are summarized in
Table 1. Patients were monitored for active CMV infec-
tion once or twice a week by pp65 antigenemia,7 CMV
DNAemia (CMV real-time PCR, Abbott Molecular, Des
Plaines, IL, USA or AMPLICOR CMV Monitor, Roche
Indianapolis, USA) or both. Pre-emptive therapy was ini-
tiated upon a positive antigenemia or 2 consecutive pos-
itive plasma PCRs, and discontinued upon two consecu-
tive negative results as previously reported.7 CMV pneu-
monitis was diagnosed and treated on the basis of estab-
lished protocols.7 Heparinized blood samples from
patients were obtained at days +30 (median 34 days;
range 30-53) and +60 (median 62 days; range 54 to 85
days). Blood samples were also obtained from healthy
CMV-seropositive (n=7) and CMV-seronegative individu-
als (n=5). Enumeration of IFNγ CD8+ and CD4+ T cells
was carried out by ICS (BD Fastimmune, BDBiosciences,
San Josè, CA, USA) following the manufacturer’s instruc-
tions. A set of overlapping peptides spanning the highly
immunogenic pp65 and IE-1 CMV proteins, obtained
from JPT peptide Technologies GmbH (Berlin, Germany),
was chosen as the antigen (2 µg/peptide/mL).8 Responses
>0.1% were considered specific. Control samples and
specimens from CMV-seronegative subjects yielded IFNγ
responses <0.07%. IFNγ responses of CMV-seropositive
individuals ranged from 0.20% to 5.5% (median 0.45%
of IFNγ CD8+ T cells and 0.35% of IFNγ CD4+ T cells). 

Fifteen patients (44%) experienced active CMV infec-
tion (11 D+/R+, 3 D-/R+ and 1 D+/R-), 8 before day +30
(median 19.5 days; range, 8-41 days) and 7 beyond day 30

(median 44.0 days; range 35-56 days). Twenty-one
patients (18 D+/R+, 3 D-/R+) did not. Two patients died
during the study period (one due to CMV pneumonitis on
day +68, and the other due to a proven invasive pul-
monary aspergillosis on day +25). Of the 28 patients free
of active CMV infection at the first sampling time, IFNγ
responses were detected in all but one patient. Individual
data are shown in Figure 1. The median counts of either
cell subset were significantly higher in patients not devel-
oping active CMV infection (1.69 cells/µL of CD8+ and
1.29 cells/µL of CD4+ T cells) than in those who experi-
enced it later (0.32 cell/µL and 0.24 cell/µL respectively).
A threshold in the number of either IFNγ subset predict-
ing protection against active CMV infection was estab-
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Table 1. Patients’ characteristics.

Parameter

Total n. of patients 36
Median age, yrs (range) 47 (22-69)
Sex, n. male patients/n. female patients 17/19

Diagnosis, n. patients (%)
Acute myeloid leukemia 11 (30.6)
Acute lymphoblastic leukemia 1 (2.8)
Chronic myeloid leukemia 3 (8.3)
Idiopathic myelofibrosis 3 (8.3)
Myelodysplastic syndrome 2 (5.6)
Non-Hodgkin’s lymphoma 9 (25)
Hodgkin’s lymphoma 3 (8.3)
Multiple myeloma 3 (8.3)
Severe aplastic anemia 1 (2.8)

CMV serostatusa, n. patients (%)
D+/R+ 29 (80.5)
D–/R+ 6 (16.7)
D+/R– 1 (2.8).

Donor type, n. patients (%)
HLA-identical sibling 21 (58.3)
Mismatched related donor 2 (5.6)
Matched unrelated donor 8 (22.2)
Mismatched unrelated donor 5 (13.9)

Conditioning regimenb, n. patients (%)
Non-myeloablative 25 (69.4)
Fludarabine plus Melphalan 17 (47.2)
Fludarabine plus Busulphan 8 (22.2)
Myeloablative 11 (30.6)
Busulphan plus Cyclophosphamide 6 (16.7)
TBI plus Cyclophosphamide 3 (8.3)
Fludarabine-Thiothepa- 2 (5.6)
Busulphan-Thymoglobulin

Stem cell source
Peripheral blood 33 (91.6)
Umbilical cord blood 2 (5.6)
Bone marrow 1 (2.8)

GvHD prophylaxis
Cyclosporine A + Methotrexate 23 (63.9)
Cyclosporine A + MMF 11 (30.6)
Cyclosporine A + Prednisone 2 (5.6)

Acute GvHD incidencec

Grades 0-I 23 (63.6)
Grades II-IV 13 (36.4)

Steroid therapy
Yes 9 (25)
No 27 (75)

aHealthy individuals, donor and transplant recipient CMV-serostatus was
determined by a commercial ELISA. bIncidence if occurring before the last time
point evaluated (day +60). cFor patients who received a graft from either an
unrelated donor or a HLA-mismatched donor, rabbit antithymocyte globulin
(ATG) (3-6 mg/kg) was added to reduced-intensity conditioning.
TBI: total body irradiation. 


