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INTRODUCTION 

Cancer-associated thrombosis (CAT) is 
hypercoagulation disorder that frequently afflicted the 
cancer patients  [1]. This blood clotting event mainly 
affecting both arteries and veins, and cancer patients are 
particularly susceptible venous thromboembolism 
(VTE), as the malignancies can disrupt the delicate 
balance of blood coagulation and fibrinolysis [2]. 
Notably, an escalating trend in CAT incidences has 
been observed across various cancer types, with the 
exceptional to brain and myeloma cancer [3].  Despite 
the growing recognition of CAT as a critical 
complication among cancer patient in Asia [4,5], its 
multifaceted and asymptomatic nature, coupled with the 

absence of a practical risk assessment tool, contributes 
to the underutilization of thromboprophylaxis, an 
intervention that able to reduce the VTE rates by 50% 
in cancer patients [6,7].  

Beyond the thrombotic role, CAT casts a far-
reaching shadow on the survival trajectory of cancer 
patients[7]. CAT led to series of devastating 
complications such as haemorrhage, and post-
thrombotic syndrome, that could complicating cancer 
treatment and diminishing patients’ quality of life[8].  
Despite that, our knowledge about the risk profile of 
VTE in cancer patients, especially among Asians, is still 
limited due to a lack of sufficient data. Existing studies 
are often small and diverse, and mainly focusing on 
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specific cancer types. While some population and 
hospital-based studies have been conducted in Asia, 
they heavily rely on data from Caucasians and East 
Asians, raising concerns about their applicability to the 
diverse ethnic groups in other part of the region[5]. 

To the best of our knowledge, no previous study 
has focused primarily on investigating the evidence on 
the prevalence of VTE among cancer patients in 
Malaysia. Therefore, the primary goal of this study was 
to identify the clinical profiles of newly diagnosed 
cancer patients in Malaysia who had experienced 
cancer-related thrombosis events and to comprehend 
the characteristics of these VTE events. The findings 
from this study are crucial not only for understanding 
the risk factors for CAT in the Malaysian population but 
also for confirming or refuting conflicting findings 
between Asian and Western populations regarding 
cancer-associated thrombosis. 
  
MATERIALS AND METHODS 

Study Population and Data Collection 

This cross-sectional study was conducted from 
September 2021 to August 2022 at the Department of 
Radiotherapy and Oncology in Hospital Kuala Lumpur, 
which served as the national referral centre for 
oncology. The centre handled approximately 4000 new 
cancer cases yearly and had an in-patient capacity for 
around 200 patients. The medical data for this present 
study, comprising of comprehensive health and 
treatment details in handwritten form, were sourced 
from the list of anticoagulant recipients (both out- and 
in-patients) in the pharmacy department. We managed 
to obtain a list of 462 patients from 2018 to August 
2021, of which were having potential of VTE 
occurrences.  

We carefully screened and selected cancer 
patients from the list based on specific criteria, 
including: (i) those who were newly diagnosed with 
cancer (having not undergone any prior treatment or 
currently in their first cycle of chemotherapy), (ii) adults 
aged 18 and above seeking medical attention for 
radiotherapy, chemotherapy, or surgery, and (iii) 
individuals with confirmed cases of VTE events. 
Conversely, we excluded cancer patients who (i) had 
undergone any thromboprophylaxis treatment prior to 
their cancer diagnosis, (ii) had a history of thrombosis 

before being diagnosed with cancer, (iii) presented with 
more than one primary malignant disease at the time of 
diagnosis or had cancer sites that could not be 
categorized, and (iv) were currently pregnant at the time 
of diagnosis. 

 
Data Extraction 

Patient profiles, including age, gender, ethnicity, height, 
weight, ECOG status, smoking status, and 
comorbidities (hypertension, heart failure, ischemic 
heart disease, renal insufficiency, thyroid issues, and 
diabetes mellitus), were retrieved from medical records 
at the time of their presentation to the oncology 
department. Their CAT clinical profiles were extracted 
from the histopathology report, including the primary 
cancer site, staging, and metastasis status following the 
criteria reported previously[9][10]. We included all 
cancer types, except for haematological cancers, as the 
study site was not a referral centre for such cases.  

The stage of the diseases was classified 
according to the American Joint Committee of Cancer 
Staging Classification. For patients without 
documented staging in their records, the following 
classification system was applied: stage I for localized 
cancer; stage II if regional lymph node was involved; 
stage III if locally or regionally advanced was detected, 
and; stage IV for if there was evidence of distant 
metastases. Additionally, important acquired risk 
factors for thromboembolism, such as pregnancy, 
surgery, central venous catheterization, and infection, 
were assessed and retrieved prior to the occurrence of 
VTE. 

Validation of VTE were done through imaging 
tests, employing CT scans, CTPA, or Doppler 
ultrasonography. The type of VTE and the location of 
deep vein thrombosis (DVT) were tabulated. The 
locations were categorized into lower extremities, upper 
extremities, intraabdominal thrombosis, thrombosis of 
the vena cava, or multiple thrombotic sites. The timing 
of each event was recorded for all cases. 
 
Ethical Approval 

The study received ethical approval from the Medical 
Research Ethics Committee of the university 
(REC/04/2020 (UG/MR/133)). Permission to conduct 
research within Ministry of Health facilities was 
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granted by the National Medical Research Register 
(NMRR) under the approval reference (NMRR-19-
4016-46553 (IIR)). Additionally, approval for field data 
collection at the hospital was obtained from the 
hospital’s Clinical Research Centre (CRC HKL).  
 
Data Analysis 

The baseline and clinicopathologic characteristics of 
patients with cancer-associated thrombosis were 
described using descriptive statistics, including 
frequency and percentage for categorical data, and 
mean and standard deviation for continuous data. To 
compare between male and female groups, independent 
t-tests were employed for continuous variables, while 
chi-square or Fisher's exact tests were utilized for 
categorical variables when appropriate. Listwise 
deletion was used for handling missing data in which 
cases with missing values on any variable of interest are 
excluded from the analysis.  All analyses were 
performed using SPSS software version 28, and a 2-
sided P < .05 was set as statistically significant. 
 
RESULTS 

From the Pharmacy Department's records, we identified 
a cohort of 462 cancer patients who were recipients of 
anticoagulant treatment. The eligibility of these patients 
for inclusion in our study was subsequently confirmed 
through a thorough review of their medical records. 
 

Following this process, a total of 208 cases were 
deemed suitable for inclusion, taking into account the 
availability of complete medical documentation and 
adherence to our specified inclusion and exclusion 
criteria for this study.  

Venous thromboembolism (VTE) was 
identified among newly diagnosed cancer patients, and 
its prevalence was notably higher in men than in women 
(Figure 1). Among the participants, 81.7% were under 
the age of 65. The mean age at diagnosis stood at 50.51 
± 15.7 years, ranging from 18 to 77 years. A statistically 
significant age difference emerged between gender, 
with a mean age of 46.65 ± 16.89 years for males (n = 
111), and mean age of 54.94 ± 12.92 years for females 
(n = 97) (P < 0.001).   

Approximately four-fifths of cancer patients 
exhibited a positive Eastern Cooperative Oncology 
Group (ECOG) performance status, with scores ranging 
from 0 to 1 (Table 1). This indicates robust mobility and 
minimal functional restrictions in the patient cohort. 
The study cohort predominantly comprised individuals 
of Malay ethnicity, accounting for 68.3% of 
participants. The ethnicity pattern in our study 
population following the Malaysian demographic 
profile where Malays is the majority ethnic in Malaysia. 
Notably, diabetes and hypertension were common 
comorbidities, observed in 44.7% and 34.1% of 
patients, respectively, differing from Western patient 
profiles. 

 
 

 
Figure 1 Age and sex distribution in 208 cancer patients with VTE 
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Table 1 Baseline characteristics of cancer patients with VTE (n=208) 

Demographic Total Male(n=111) Female(n=97) P value 
Mean age (SD) 50.51(15.69) 46.65(16.89) 54.94(12.92) <0.001 
Ethnics   N (%)    
Malays 142(68.3%) 73(65.8%) 69(71.1%)  
Chinese 44(21.2%) 30(27.0%) 14(14.4%) 0.036 
Indians 22(10.5%) 8(7.2%) 14(14.4%)  
     
BMI(n=184) Mean (SD) N=99 N=85  
 24.02 (5.7) 22.45 (4.79) 25.85(6.86) <0.001 
     
ECOG  N (%)    
0  63(30.3%) 32(28.8%) 31(32.0%)  
1  91(43.8%) 49(44.1%) 42(43.3%) 0.937 
2 30(14.4%) 16(14.4%) 14(14.1%)  
3 24(11.6%) 14(12.6%) 10(10.3%)  
     
Comorbidities     
Hypertension 71(34.1%) 28(25.2%) 43(44.3%) 0.004 
Diabetes Mellitus 93(44.7%) 47(42.3%) 46(47.4%) 0.462 
Heart Failureb 2(1%) 2(1.8%) 0(0.00%) 0.500 
IHDb 5(2.4%) 3(2.7%) 2(2.1%) 1.000 
Airway Diseaseb 3(1.4%) 1(0.9%) 2(2.1%) 0.599 
Renal insufficiencyb 4(1.9%) 00.00%) 4(4.1%) 0.046 
Thyroid insufficiencyb 3(1.4%) 1(0.9%) 2(2.1%) 0.599 
     
VTE risk factors     
CVC 145(69.7%) 76(68.5%) 69(71.1%) 0.676 
Smoker 66(31.9%) 62(55.9%) 4(4.1%) 0.001 
Infection 57(27%) 30(27.0%) 27(27.8%) 0.896 
     

 
Note: b Fisher exact test otherwise chi square test, CVC= central venous catheter, ECOG=Eastern Cooperative Oncology Group 
Performance status;IHD=Ischaemic Heart disease 
 
 

The distribution of cancer types revealed 
distinct trends in our study (Table 2). Breast (14.4%), 
lung (13.8%), and kidney (7.8%) cancers were the most 
prevalent. Notably, gender disparities in cancer 
incidences were statistically significant (P < 0.05).  

 
 
 
 

 
Among male patients with VTE, lung (31.1%) and 
kidney (19.7%) cancers were predominant, while 
females exhibited higher rates of breast (31%), sarcoma 
(9.3%), and lung (8.3%) cancers. Moreover, a majority 
of VTE cases were associated with advanced-stage and 
metastasized cancer, emphasizing the advanced disease 
state in this cohort. 
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Table 2 Distribution of Primary site of tumour stratified by gender 

Cancer Type Total Male Female P value 
Breast 30(14.4%) 0 30(31.0%) N/A 
Gynaecology 29(13.9%) 0 29(29.9%) N/A 
Lung 27(13.0%) 19(17.1%) 8(8.2%) 0.058 
Kidney 16(7.7%) 12(10.8%) 4(4.1%) 0.071 
Heart/mediastinum 16(7.7%) 15(13.5%) 0(%) <0.001 
Colon/Duodenalb 10(4.8%) 5(4.5%) 5(5.2%) 1.00 
Nasopharynxb 10(4.8%) 6(5.4%) 4(4.7%) 0.754 
Sarcomab 10(4.8%) 1(0.9%) 9(9.3%) 0.007 
Pancreasb 8(3.8%) 5(4.5%) 3(3.1%) 0.726 
Bladderb 8(3.8%) 5(4.5%) 3(3.1%) 0.727 
Rectalb 7(3.4%) 6(5.4%) 1(1.0%) 0.105 
Stomachb 6(2.9%) 5(4.5%) 1(1.0%) 0.218 
     
Stage(n=203)     
I 5(2.4%) 2(1.9%) 3(3.2%) 0.064 
II 36(17.3%) 20(18.5%) 16(16.8%)  
III 57(27.4%) 38(35.2%) 19(20.0%)  
IV 105(50.5%) 48(44.4%) 57(60.0%)  
     
Presence of metastasis(n=203)     
 115(55.3%) 64(59.3%) 51(53.7%) 0.042 

         Note: bFisher exact test otherwise chi square test 
 

Table 3 Clinical characteristics of VTE events and anatomic distribution of VTE event 

 Note: DVT=Deep vein thrombosis; PE= Pulmonary embolism 
 
 
 

 Total Male Female P value 
Type of VTE     
DVT  131(63%) 73(65.8%) 58(59.8%) 0.672 

PE 57(27.4%) 28(25.2%) 29(29.9%)   
DVT & PE 20(9.6%) 10(9.0%) 10(10.3%)  
     
     
Location of VTE     
PE 57(25.5%) 28(22.5%) 29(28.9%)  
DVT Lower extremities 59(28.4%) 28(25.2%) 31(32.0%)  
DVT Upper extremities 31(14.9%) 21(18.9%) 10(10.3%)  
Thrombosis of renal vein, hepatic vein or 
portal vein 

21(10.1%) 12(10.8%) 9(9.3%) 0.188 

Thrombosis of vena cava 8(3.8%) 7(6.3%) 1(1.0%)  
Multiple thrombotic sites 17(8.3%) 9(8.1%) 8(8.2%)  
Unspecified site 15(7.2%) 6(5.4%) 9(9.3%)  
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The majority of VTE events (50.5%) occurred 
within the initial 90 days following diagnosis, with 
31.7% happening at the time of diagnosis (Table 4). The 
median time-to-VTE was 60 days, ranging from 0 to 
1,440 days. For patients experiencing a VTE, 
cumulative occurrences within 30, 90, 180, and 365 
days post-diagnosis were 13.9%, 10.0%, 13.0%, and 
11.5%, respectively. The anatomic distribution of VTE 

is detailed in Table 3. Out of 208 patients with VTE, 
27.4% had pulmonary embolism (PE), 9.6% had both 
deep vein thrombosis (DVT) and pulmonary embolism, 
and 63% experienced DVT only. Among those with 
DVT, 39.1% had it in the lower extremities, 20.5% in 
the upper extremities, 14% in intra-abdominal locations 
(thrombosis of renal, hepatic, or portal vein), and 21.2% 
had thrombosis at multiple or unspecified sites. 

 
Table 4 Time-to-VTE after cancer diagnosis among all cancer patients 

 
 

 
DISCUSSION 

Using records from radiotherapy and oncology, our 
study looks into the characteristics of VTE in newly 
diagnosed patients with different cancers between 
August 2018 and August 2021. We excluded patients 
with a history of VTE or pregnancy to focus on cancer-
related factors. We also considered additional VTE risk 
factors like ECOG status, BMI, comorbidities, sepsis, 
central venous catheter use, and smoking. Our aim is to 
understand the connections between these factors and 
the occurrence of VTE in this group of patients. 

Past research highlighted women often have 
higher risk of developing VTE due to factors such as 
pregnancy, heightened estrogen activity, and the use of 
hormone replacement therapy[12] or contraceptive pills 
[13]. However, our study revealed a significantly higher 
incidence of specific baseline characteristics in males 
compared to females, suggesting the possibility 
presence of separate gender-specific risk factors 
contributing to the development of cancer-associated 
thrombosis. 

We found that the average age of study cohort 
was 50.51 years (±15.69 years), which was a bit 
different from what other research suggested—usually 
around 60 years for developing CAT(14)(15). Looking 
into the details, we found that about 15% of our group 
had testis and mediastinum cancer (germ cell tumor) 
and were pretty young, in their 20s, this could be the 
reason of discrepancy of age and also gender compared 
to other studies.  

The mean body mass index (BMI) in our study 
was within the normal range at 24.01. While obesity 
was identified as a relatively weak factor contributing 
to venous thromboembolism, existing studies have 
suggested its significant impact primarily among 
women [16]. Notably, weight loss event in this study 
cohort aligned with experiences reported by others [17]. 
We also observed a notable difference in BMI, with 
women being slightly overweight compared to men, 
who maintained a normal BMI. Although the 
prevalence of overweight was higher in women the 
association between obesity (using a cutoff point of 25 
kg/m²) and thrombosis was evident in cancer patients 
[18]. Additionally, obesity was linked to outcomes such 
as survival and cancer recurrence [19].  Majority of 
patients demonstrated good mobility, as evidenced by 
their Eastern Cooperative Oncology Group (ECOG) 
performance status, with most falling within the ECOG 
0 and 1 categories [19]. Immobility can exacerbate 
blood stasis and promote the accumulation of clotting 
factors, thereby heightening the risk of thrombosis 
[20,21]. We also found that there wasn't a significant 
difference in performance status between genders. 

Cancer patients frequently present with medical 
comorbidities, impacting their quality of life, prognosis, 
and healthcare costs. Common comorbidities in our 
study included diabetes mellitus (44.7%) and 
hypertension (34.1%), aligning with earlier research 
linking congestive heart failure, hypertension, and 
diabetes mellitus to increased VTE risk in cancer 

Time to event Total Male Female p value 
<3 months 105(50.5%) 65(58.6%) 40(41.23%) 0.019 
3-6 months 37(17.8%) 20(18.0%) 17(17.5%) 0.795 
6-12 months 26(12.5%) 13(11.7%) 13(13.4%) 0.713 
>12 months 40(19.2%) 13(11.7%) 27(27.8%) 0.006 
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patients [22,23]. While no significant gender 
differences were noted except in hypertension and 
kidney disease, the exact impact of comorbidities on 
cancer patient mortality remains uncertain due to the 
complex interplay between these conditions and 
cancer[24,25]. Additionally, traditional thrombosis risk 
factors such as smoking and central venous catheter use 
were prevalent, with smokers facing a 50% increased 
VTE risk and cancer patients with active central venous 
catheters being particularly susceptible [18,26,27]. 
Active cancer also posed an 18-fold higher risk of upper 
extremity deep vein thrombosis [24]. Notably, gender 
differences were insignificant regarding central venous 
catheter usage and infection in our study cohort.  

Despite the well-established link between 
thrombosis and cancer, focusing on specific cancer 
characteristics, such as cancer type, can offer valuable 
insights for thromboprophylaxis strategies. Extensive 
evidence suggests that certain primary cancer sites carry 
a heightened risk of venous thromboembolism (VTE) 
[28]. In our study, lung, kidney, and testis cancers were 
the most prevalent primary sites, with notable gender 
differences observed, particularly in lung and 
heart/mediastinum cancers among males, and breast 
and gynecological cancers among females. This pattern 
aligns with VTE prevalence in Asian populations, 
where breast, gynecological, and lung cancers 
dominate, contrasting with Western populations where 
pancreas, stomach, and brain cancers are more prevalent 
[28–30]. Higher VTE occurrence was markedly 
associated with advanced cancer stages (III and IV), 
consistent with existing literature linking cancer stage 
and aggressiveness to elevated VTE risk [1,3,28,31]. 
Mechanistically, advanced cancer stages are associated 
with increased release of procoagulant factors, 
triggering the coagulation cascade and clot formation 
[31]. This understanding underscores the importance of 
cancer stage in predicting thrombotic events, as 
supported by previous studies, particularly in Asian 
populations [32,33]. 

Most of VTE event were incidentally 
discovered upon routine clinical staging, surveillance or 
restaging scan. An active assessment of VTE was not a 
practice among newly diagnosed cancer patient in our 

 
 

study site. Most VTE events (45.64%) occurred within 
90 days after diagnosis, with 31.7% of VTE events 
occurring on diagnosis (Table 2).  Median time-to-VTE 
was 60 days (range, 0–1,440 days). Among patients 
who experience a VTE, the cumulative occurrence of 
VTE within 30, 90, 180, and 365 days after diagnosis 
date were 13.9%, 10.0%, 13.0%, and 11.5% 
respectively. The finding in our study is consistent with 
other studies that found patients were at the maximum 
risk in the first 3 months after cancer diagnosis, 
followed by a declining incidence. However, cancer 
patient remain at higher risk if compared to normal 
population for up to 15 years after diagnosis [34]. 

Anatomic distribution of VTE is shown in 
Table 2. Among 208 patients with VTE, 27.4% of 
patients had pulmonary embolism (PE), 9.6% of 
patients had both DVT and pulmonary embolism and 
63% experienced DVT only. Among those with deep 
vein thrombosis, 39.1% had lower extremities, 21.2% 
had at upper extremities, 14% had intra-abdominal 
thrombosis (thrombosis of renal, hepatic, or portal vein) 
and 19.5% had thrombosis at multiple site or 
unspecified site. This study support the evidence from 
[35]. where lower extremities DVT were common site 
of VTE among cancer patient. 

This study is accompanied with several 
limitation. Since this was a retrospective, cross-
sectional study, we could not find a causal relationship 
between the diagnosis of VTE and risk factors. We have 
no control over risk factor that might relates to CAT. In 
addition, medical records were handwritten and the fact 
that there were many misplaced or missing medical 
records. The problems with paper based medical record 
are time consuming for retrieving files and to get all 
information from the record. Another limitation in this 
study was using anticoagulant recipient list in which 
actual prevalence of VTE may be underestimated. We 
did not include the chemotherapy received by the 
patient. Furthermore, patient who are asymptomatic 
will not be assessed for VTE. This is preliminary study 
which give estimates of clinical profile of cancer 
patients with VTE event. This may be useful in helping 
in decision making of VTE prophylaxis in clinical 
practice.  
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CONCLUSION 

In conclusion, the present study describes baseline 
clinical profile of newly diagnosed cancer patients with 
venous thromboembolism events across different types 
of cancer. The findings were mostly similar to what 
were found in previous literatures. The characteristics 
of the VTE events were also similar to existing evidence 
from Western and East Asian countries. This study 
found that mean age of cancer associated thrombosis 
patients was much younger (50.51 years) than existing 
research findings. Most of the patients were having 
advanced stage of cancer and about 31.7% of the VTE 
event encountered at routine clinical staging at the point 
of diagnosis of cancer through computed tomography 
scan. Finally, future study may be conducted using 
prospective study to include all relevant factors 
including active screening for the presence of VTE to 
better estimate the risk factors most relevant to cancer 
associated thrombosis. 
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