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Venous thromboembolism among Thai patients with lymphoma
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Abstract:

Background: Data remains limited regarding venous thromboembolism (VTE) among Thai patients with lym-
phoma. Aims: The study aimed to determine the prevalence, predictive factors, and clinical outcomes of VTE
among Thai patients with lymphoma. Methods: The study employed a nested case-control design from a cohort
of 1,769 lymphoma patients treated at Ramathibodi Hospital. Results: The prevalence of VTE was 5.1% (91
patients). Locations of VTE were deep vein thrombosis of the lower extremities (63.9%), pulmonary embolism
(23.1%), splanchnic vein thrombosis (5.56%), jugular vein thrombosis (3.3%), cerebral venous thrombosis (1.1%),
and VTE in > 2 sites (13.1%). Among 41 patients (45.1%), VTE occurred during treatment or up to 3 months after
completing therapy whereas among 35 patients (38.4%) VTE was diagnosed before therapy. A control group of
455 patients was randomly selected from the database of lymphoma patients without VTE. Of patients with VTE
vs. controls, 51.6 vs. 49.0%, respectively, were female (p = 0.64). The mean age was 57 vs. 61 years (p = 0.09),
respectively. Types of lymphoma in the corresponding groups were B-cell non-Hodgkin lymphoma (NHL; 93. vs.
78.9%), T-cell NHL (5.5 vs. 11.7%), and Hodgkin disease (1.1 vs. 6.4%), respectively (p = 0.02). Using multivariate
analysis, B-cell NHL type (odds ratio [OR] 4.4), bulky mass >10 cm (OR 2.2) and prechemotherapy platelet count
> 350 x 10°/L (OR 2.1) were independently predictive factors of VTE. The mortality rate in the study and control
groups was 25.3 and 15.8%, respectively (p = 0.03). Conclusion: Prevalence of VTE among Thai patients with
lymphoma is not low. B-cell NHL type, bulky mass, and elevated prechemotherapy platelet count were predic-
tive factors of VIE. Patients with VTE exhibited higher mortality.
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Introduction

Venous thromboembolism (VTE) is a major cause of
morbidity and mortality among patients with cancer.
About 10-15% of patients with overt cancer will have
symptomatic VTE during the course of their illness.
On the other hand, about 16-40% of patients with a
first episode of VTE were found to have a malignancy,
and up to 30% received a diagnosis of new cancer
within 1 year."”

Cancer is strongly associated with the occurrence
of VTE because cancer cells can induce a hypercoagul-
able state by expressing tissue factors and secreting
cytokines. Mechanical obstruction by the tumor mass
also predisposes a patient to VTE. Cancer treatment
may also increase the risk of VTE. The risk of VTE
in hematologic malignancies has been considered to
be lower than that in solid tumors. However, sever-
al recent studies have shown that VTE rate among
patients with lymphoma was comparable with that
observed among patients with solid tumors. The
reported estimates of VIE incidence in lymphoma
range from 3-7%, 3-6%, and 5-11% in Hodgkin, low
grade non-Hodgkin, and high grade non-Hodgkin lym-

phomas, respectively.3

Data remains limited regarding VTE among Thai
patients with lymphoma. Therefore, this study aimed
at estimating the prevalence and predictive factors of
VTE occurrence, as well as clinical outcomes of pa-

tients with lymphoma and VTE.

Materials and Methods

This study employed a nested case-control design
(1:5) from a cohort of lymphoma patients from the Ra-
mathibodi Hospital database (Figure 1). We selected
unmatched controls from a group of patients not pre-
senting VTE events using random sampling method.
All patients with VTE were analyzed. All patients
receiving a diagnosis of lymphoma according to the
World Health Organization classification in Ramathi-
bodi Hospital between October 2005 and September
2016 were included. Clinical and pathological infor-
mation associated with lymphoma including demo-
graphics, comorbid diseases, time of diagnosis, stage
at diagnosis, and pathologic subtype were reviewed
from medical records. Venous thromboembolism was
defined as any case of objectively confirmed venous
thrombosis including deep vein thrombosis of the

extremities, pulmonary embolism, splanchnic vein

All lymphoma patients (N = 1,769)

[
VTE cases (N =91)

v

]
Non-VTE cases (N = 1,678)
v

Determination for prevalence of VTE

A 4

Study population
for statistical analysis <

Randomization (1:5)

(N = 546)

Control (N = 455)

Figure 1 Flow chart of patients with lymphoma in this study, abbreviation: VTE, Venous thromboembolism
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thrombosis, cerebral vein thrombosis, and other loca-
tions. The objectives of this analysis were to deter-
mine the prevalence of VIE among Thai patients with
lymphoma, risk factors predictive of VTE, outcomes of
VTE, and overall survival among these patients. All
causes of mortality during and after treatment were
also obtained. This study was approved by the institu-
tional review committee.
Statistical analysis

Sample size was calculated according to the
expected one-year VTE prevalence rate. We assumed
the prevalence of VTE in our cohort would be 5%
considering the prevalence reported in a related me-
ta-analysis.” With the expected prevalence of 5%, a
minimum of 313 patients were required for analysis.
The prevalence of VTE was calculated by the number
of patients developing VTE per 100 patients with lym-
phoma. Demographic characteristics were described
using descriptive statistics. Chi-square and Fisher ex-
act tests were used to compare categorical variables of
the VTE group with those of the control group. Com-
parison of continuous variables between the 2 groups
was analyzed using bivariate regression and Pearson’s
correlation coefficient. The logistic regression model
was used to analyze independent predictive factors.
Overall survival time and survival rate were estimated
using Kaplan-Meier analysis, and survival curves were
compared using the log-rank test. A two-sided p-value

< 0.05 was considered statistically significant.

Results

A total of 1,769 patients with lymphoma were re-
trieved from the hospital database. A control group
of 455 patients without VTE were randomly selected
from the cohort of lymphoma patients. Of patients
with VTE vs. controls, 51.6 vs. 49.0%, respectively,
were female (p = 0.64). The mean age was 57 vs.
61 years (p = 0.09), respectively. Types of lymphoma
in corresponding groups were B-cell non-Hodgkin

lymphoma (NHL: 934 vs. 78.9%), T-cell NHL (5.5

vs. 11.7%) and Hodgkin disease (HD) (1.1 vs. 6.4%),
respectively (p = 0.02). Median time from lymphoma
diagnosis to VTE occurrence was 38 days (IQR 2-183).
Baseline characteristics of patients with and without
VTE are shown in Table 1. History of previous VTE
was not observed in both groups.

Prevalence of VTE in this study was 5.1% (91
patients). Locations of VTE among these patients were
deep vein thrombosis of lower extremities (53.9%),
pulmonary embolism (23.1%), splanchnic vein throm-
bosis (5.5%), jugular vein thrombosis (3.3%), cerebral
venous thrombosis (1.1%), and VTE in > 2 sites (13.1%).
Among 41 patients (45.1%) VTE occurred during treat-
ment or up to 3 months after completing therapy
whereas among 35 patients (38.4%), VTE was diag-
nosed before therapy. VTE associated with mass com-
pression was found among 13 patients (14.2%). VTE
treatment and complications are shown in Table 2.

In a univariate analysis, B-cell NHL type [odds ra-
tio (OR) 3.2; 95% confidence interval (CI): 1.4-7.7; p =
0.01], B symptoms (OR 2.3; 95%CIL: 1.4-3.6; p < 0.01),
bulky mass > 10 cm (OR 2.7; 95%CIL: 1.6-4.7; p = 0.02),
extranodal involvement > 1 site (OR 2.0; 95%CIL: 1.2-
3.3; p < 0.01) and serum lactate dehydrogenase higher
than the upper normal limit (OR 1.9; 95%CI: 1.0-3.5; p =
0.04) were significantly associated with VTE, whereas
international prognostic index (IPI) score > 3 (OR 0.8;
95%CI: 0.4-1.3) and Khorana score > 3 (OR 1.0; 95%CI:
0.5-1.9; p = 0.96) were not. Prechemotherapy platelet
count showed a trend to be associated with VTE (OR 1.7;
95%CI: 1.0-3.0; p = 0.07). Using multivariate analysis,
B-cell NHL type (OR 4.4; 95%CIL 14-12.5; p = 0.01),
bulky mass > 10 cm (OR 2.2; 95%CI: 1.1-4.4; p = 0.02)
and prechemotherapy platelet count > 350 x 10%L (OR
2.1: 95%CI: 1.0-4.2; p = 0.03) were independent predic-
tive factors of VTE (Table 3).

The overall mortality rates among patients with
and without VTE were 25.3 and 15.8%, respectively.
Causes of mortality included infection (60.8%), disease

progression (21.7%), and other causes (17.3%). No VTE
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Table 1 Baseline characteristics of patients with lymphoma with and without venous thromboembolis

Characteristics VTE group (n = 91) Control group (n = 455) p-value

Age, years (mean%SD) 57+18 61+16 0.09
Female sex 47 (51.6%) 223 (49.0%) 0.65
Median (IQR) BMI, kg/m2 22.4 (19.8-25.4) 21.8 (19.5-24.2) 0.08
Pathologic type 0.02

Hodgkin disease 1(1.1%) 29 (6.4%)

B-cell non-Hodgkin lymphoma* 85 (93.4%) 359 (78.9%)

T-cell non-Hodgkin lymphoma 5 (5.5%) 53 (11.7%)
Previous VTE 0 0
Presence of B symptoms 59/91 (64.8%) 183/407 (45.0%) 0.60
ECOG performance status > 1 23/86 (26.7%) 97/390 (24.9%) 0.001
High IPI score 40/71 (56.3%) 117/217 (53.9%) 0.79
Khorana score > 3 15/71 (21.1%) 44/215 (20.5%) 0.73
Prechemotherapy parameters

Median (IQR) hemoglobin, g/dL 10.7 (9.3-12.3) 11.0 (9.6-12.5) 0.29

White blood cell count (x10°/L) (mean+SD) 12.0+19 12.1+19.3 0.50

Mean platelet count (x10%L) (mean+SD) 3184195 250+151 0.004

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; IPI, international prognostic index; IQR,
interquartile range; SD, standard deviation; VTE, venous thromboembolism; *B-cell non-Hodgkin lymphoma included both high
grade types (diffuse large B cell lymphoma, Burkitt lymphoma, mantle cell lymphoma) and low grade types (follicular lymphoma,

small lymphocytic lymphoma, lymphoplasmacytic lymphoma, marginal zone lymphoma).

Table 2 Venous thromboembolism treatment and complications

VTE Treatment and complication VTE group (n = 91)

VTE Treatment

Low molecular weight heparin 65/91 (71.4%)

Vitamin K antagonist 21/91 (23.1%)

Direct oral anticoagulant 2/91 (2.2%)

Inferior vena cava filter without anticoagulant therapy 1/91 (1.1%)

No treatment 2/91 (2.2%)
Treatment complications

Major bleeding (WHO grades 3 and 4) 14/91 (15.4%)

Recurrent thrombosis 6/91 (6.6%)

Abbreviations: VTE, venous thromboembolism; WHO, World Health Organization

Table 3 Risk factors of venous thromboembolism among patients with lymphoma

Variable Univariate analysis Multivariate analysis
OR (95%CI) p-value OR (95%CI) p-value
B-cell type NHL 3.2 (1.4-7.7) 0.01 44 (14-12.5) 0.01
B symptoms 2.3 (1.4-3.6) < 0.01 1.2 (0.6-2.3) 0.69
Extranodal involvement >1 site 2.0(1.2-3.3) <0.01 1.2 (0.6-2.4) 0.60
Bulky mass > 10 cm 2.7 (1.6-4.7) < 0.01 2.2 (1.1-4.4) 0.02
LDH level higher than UNL 1.9 (1.0-3.5) 0.04 1.7 (0.8-3.5) 0.20
Prechemotherapy platelet count > 350 x 10%/L 1.7 (1.0-3.0) 0.07 2.1 (1.1-4.2) 0.03

Abbreviations: CI, confidence interval; LDH, lactate dehydrogenase; NHL, non-Hodgkin lymphoma; OR, odds ratio; UNL, upper

normal limit
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Figure 2 Two-year survival of patients with and without venous thromboembolism (VTE) using Kaplan-Meier

analysis

was related to death in this study. Two-year survival
of patients with and without VTE using Kaplan-Meier
analysis is shown in Figure 2 (p = 0.12). Probabilities
of survival at 6 months, 1 year, and 2 years of patients
with VTE vs. controls were 89.8, 84.3%, and 65.9 vs.
90.0%, and 88.6 and 76.9%, respectively.

Discussion
We reviewed the data of VIE among Thai patients
with lymphoma at a single teaching medical center
over a 10-year period. The prevalence of VTE was
51%. B-cell NHL type, bulky mass, and high pre-
chemotherapy platelet count were associated with
an increased risk. Almost one half of cases occurred

during treatment or up to 3 months after completing

therapy. The occurrence of VIE among patients with

lymphoma was associated with a poorer outcome.
Our investigation constitutes the largest Thai study
to determine the prevalence, risk factors, and clinical
outcomes of VTE among patients with lymphoma.
The prevalence of VTE in our study population
approached the worldwide prevalence rate of 6.4%
reported in a meta-analysis of 29 independent cohorts.”
Compared with related studies conducted in Asian
countries, the reported incidence of VTE among
patients with lymphoma in Japan and Korea was 11
and 7.9%, respectively (Table 4).>° Two retrospective
cohort studies from Thailand reported the prevalence
of 9.3 and 4.1%, 1respective1y.7'8 The variation in the
reported prevalence of VTE in lymphoma in different
studies could be due to the different types of patients

with lymphoma in the studies and study design.
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Table 4 Prevalence and risk factors for venous thromboembolism among patients with lymphoma patients from Asia

Author Yokoyama K, et al. Park LC, et al. Siwasaranond N, Kunawuttinankorn W, This study
et al. et al.
Country Japan South Korea Thailand Thailand Thailand
Published year 2012 2013 2013 2018 Present
Study design Retrospective Prospective cohort Retrospective Prospective and Retrospective nested
cohort cohort retrospective cohort case control
Study period 2006-2010 2008-2010 2007-2011 2007-2011 2005-2015
Total study 15/142 54/686 34/342 19/469 91/1,769
population (VTE (Control 455)
cases/total cases)
Prevalence (%) 11 7.9 9.3 41 5.1
Median time for N/A 2.0 months N/A N/A 1.3 months
VTE events from
lymphoma diagnosis
Significant risk ECOG PS > 2 - Age > 60 years  IPI score > 3 - Monoparesis - B-cell NHL type
factors - Primary CNS (grades 0-3) - Bulky mass > 10 cm
lymphoma - Bed ridden state - Prechemotherapy
platelet count
> 350 x 10°/L
Survival
Progression free N/A N/A 32.4% (2 years) N/A N/A
Overall N/A 25.9% (Median 45.8% (2 years) N/A 89.8% (6 months),

follow up 21.8

months)

84.3% (1 year), 65.9%
(2 years)

Abbreviations: CNS, central nervous system; ECOG, Eastern Cooperative Oncology Group; IPI, international prognostic index;

N/A, not available; NHL, nonHodgkin lymphoma; PS, performance status; VTE, venous thromboembolism

In 2008, Khorana et al. proposed 5 predictive vari-
ables from a stage-adjusted multivariate scoring model
including site of cancer, prechemotherapy platelet count
> 350 x 10”/L, hemoglobin < 10 g/dL, leukocyte count
> 11 x 10°/L, and body mass index > 35 kg/m”.” Lym-
phoma was part of the high-risk group together with
lung, gynecologic, and genitourinary cancers, with an
independent OR for thrombosis of 1.5 (95%CI: 0.9-2.7).
They suggested anticoagulant for VTE prophylaxis
among patients with a score of 3 points or more. How-
ever, our study demonstrated that high Khorana score
> 3 was not associated with VTE among patients with
lymphoma (OR 1.0; 95%CI: 0.5-1.9; p = 0.96) indicating
that this score might not be predictive in all types of

cancer. Moreover, one study used laboratory param-

eters such as D-dimer to assess the VIE risk among
patients with cancer, but we could not evaluate those
parameters due to the lack of data from our patients.”

Limitations were encountered in our study. First,
the study design was a nested case-control from a large
cohort of patients with lymphoma, so the analytical data
may not be totally represented in the survival analysis
of the whole cohort. However, our study included 31%
of the patients in the cohort and the analysis showed
relevant results which were informative for clinicians
treating patients with lymphoma. Second, some data
such as laboratory values were unavailable because
these variables were retrospectively reviewed from the
medical records. Third, the evaluation of some lym-

phoma-related factors and transient thrombotic risk
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factors which could aggravate VIE events during and
after lymphoma therapy, such as immobilization > 3
days, central venous catheter insertion, recent surgery,
use of mechanical ventilation and type of lymphoma
treatment were undetermined in our study. Strategies
to solve these limitations include a prospective design

with complete clinical and complete laboratory data.

Conclusion

The prevalence of VIE among Thai patients with
lymphoma was not low. B-cell NHL, bulky mass, and
elevated prechemotherapy platelet count constituted
predictive factors of VTE. The IPI and Khorana scores
were not predictive of VIE among Thai patients with
lymphoma. Survival of patients with lymphoma and
VTE was lower than those without VTE. Predictive
VTE risk score for Thai patients with lymphoma should
be further developed. Future studies to determine the
benefit of thromboprophylaxis among patients with
lymphoma and high risk of developing VTE are also

warranted.
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