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Abstract 

Venous thromboembolism (VTE) is the second leading cause of death in cancer patients. This clinical survey aimed to study 

thromboprophylaxis in hospitalized cancer patients and the pharmacist's role in optimizing anticoagulant administration. Three 

hundred and three cancer patients were categorized into three groups: mild (5.9%), moderate (57.1%), and severe (37%), 

based on the Padua Prediction Score and Khorana score for VTE risk. The pharmacist evaluated all cases in accordance with 

thromboprophylaxis guidelines and recommended changes to anticoagulant therapy (switching from enoxaparin to 

unfractionated heparin for cost reasons) or initiation of therapy. The primary reasons for physicians' reluctance to initiate or 

change anticoagulants were also examined. Among the 303 hospitalized cancer patients evaluated, 285 (94.1%) required 

thromboprophylaxis based on the Padua and Khorana scores. Of these, 159 (55.8%) were already receiving anticoagulants, 

while 126 (44.2%) were not. Following the pharmacist’s evaluation, heparin was recommended for 126 untreated patients, 

and physicians accepted the recommendation in 22 cases (17.5%), disagreed in 71 (56.3%), and 33 patients (26.2%) were 

unavailable for intervention. Among the 108 patients receiving enoxaparin, switching to heparin was proposed for economic 

optimization. Physicians agreed in 36 cases (33.3%), disagreed in 61 (56.5%), and 11 patients (10.2%) were unavailable for 

intervention. The main physician-related reasons for not initiating or changing therapy included preference for enoxaparin as 

first-line therapy, concerns about thrombocytopenia, or the patient's terminal condition. Overall, pharmacist interventions 

improved adherence to thromboprophylaxis guidelines and resulted in treatment initiation or switching in 58 of the 190 

patients available for these interventions (30.5%), demonstrating significant clinical and economic benefits. Assessing VTE 

risk in cancer patients using the Padua Prediction Score and Khorana score provides a rational basis for prescribing 

anticoagulants. Collaboration with pharmacists in selecting and administering appropriate anticoagulants (type, dose, 

duration) can help reduce costs and improve outcomes in cancer patients. 
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1. Introduction  

Cancer remains one of the leading causes of mortality 

worldwide, with high annual incidence and substantial 

physical, psychological, and economic burdens on 

patients, families, and healthcare systems [1]. Cancer 

and its treatments can lead to diverse complications that 

vary among individuals, even with identical therapies [2, 

3]. Common adverse effects include hair loss, infections, 

constipation, diarrhea, fatigue, sexual dysfunction, 

fertility issues, and hematologic complications such as 

anemia, bleeding, bruising, thrombocytopenia, and 

thrombosis [1]. 

Thrombosis involves the formation of blood clots that 

obstruct vessels, resulting in severe consequences 

depending on the site, including stroke, myocardial 

infarction, respiratory failure, or death [2]. Venous 

thromboembolism (VTE) encompasses deep vein 

thrombosis (DVT) and pulmonary embolism (PE). VTE 

accounts for 60,000-100,000 deaths annually in the 

United States [3]. DVT involves the formation of clots in 

deep veins; these clots may travels to an artery in the lung 

and cause PE. Pathogenesis includes venous stasis, 

endothelial injury, and hypercoagulability, with stasis 

being the predominant factor in hospitalized patients [4]. 

VTE is a major contributor to mortality in cancer 

patients [5]. These patients are at heightened risk due to 

surgery, hospitalization, immobility, central venous 

catheters, chemotherapy, and erythropoiesis-stimulating 

agents [6-8]. Approximately 15% of cancer patients 

experience VTE-related symptoms, with increased 

recurrence risk and greater bleeding potential during 

anticoagulation [9]. VTE in cancer patients causes pain, 

swelling, diminished quality of life, and a 40-50% 

increase in treatment costs [10-12]. Effective 

thromboprophylaxis is therefore essential to prevent 

morbidity and mortality. Thromboprophylaxis may 

involve pharmacological or mechanical methods, 

selected based on VTE risk. Established agents include 

vitamin K antagonists, heparins, and direct oral 

anticoagulants (DOACs) [13]. In cancer patients, careful 

selection, dosing, and monitoring are critical due to 

complex comorbidities and drug interactions. Clinical 

pharmacists play a vital role in optimizing therapy 

through prescription review, dose adjustment, and 

interaction monitoring [14, 15].  

Pharmacist-led interventions in anticoagulant therapy 

have been shown to enhance guideline adherence, reduce 

inappropriate prescribing, and lower bleeding and 

hospitalization rates [16-18]. 

Recent studies have demonstrated the value of 

clinical pharmacists in enhancing drug therapy and 

outcomes across settings, including improved chronic 

disease control [19], reduced hospital readmissions 

through multifaceted medication review and follow-up 

strategies [20], and better oncology care with improved 

adherence, fewer complications, and higher patient 

satisfaction [21-24]. Integrating pharmacists into 

multidisciplinary oncology and thrombosis teams is 

crucial for safe, effective, and cost-efficient 

anticoagulant management in hospitalized cancer 

patients [25-27]. This study aimed to evaluate 

thromboprophylaxis practices in hospitalized cancer 

patients and assess the impact of pharmacist 

interventions on prescribing optimization. 

2. Patients and Methods 

Cancer inpatients in the oncology and hematology 

departments of Taleghani Hospital, Tehran, Iran, receive 

thromboprophylaxis in accordance with current 

guidelines. The objectives of this study were to 

investigate and improve VTE prevention in hospitalized 

cancer patients through pharmacist interventions, 

monitor patients on thromboprophylaxis for bleeding 

risk and hematologic stability, and replace more 

expensive anticoagulants with less expensive 

alternatives (e.g., switching from enoxaparin to 

unfractionated heparin) to reduce costs. 

This observational-interventional study was conducted 

over approximately one year. The inclusion criteria were 

as follows: (1) adult patients (≥18 years) hospitalized in 

the oncology or hematology wards of Taleghani 

Hospital, (2) confirmed malignancy (solid tumor or 

hematologic cancer) based on clinical and pathological 

evidence, (3) hospital stay ≥48 hours, (4) sufficient 

clinical and laboratory data to calculate VTE risk scores 

(Padua or Khorana), (5) admission for chemotherapy, 

palliative care, or other cancer-related management, and 

(6) patient willingness to participate in pharmacist-led 

evaluation and intervention. 

The exclusion criteria were as follows: (1) 

contraindications to anticoagulation (e.g., active 

bleeding, platelet count <50,000/mm³, severe hepatic 

failure, recent intracranial hemorrhage), (2) known 
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hypersensitivity to heparin, enoxaparin, or other 

anticoagulants, (3) full-dose anticoagulation for prior 

VTE, (4) pregnancy or lactation, (5) incomplete records 

for risk assessment or medication evaluation, and (6) 

lack of consent from the patient or attending physician. 

Medical records, demographic information, and 

laboratory data (platelets, creatinine, liver enzymes, and 

catheter type) were reviewed and recorded. VTE risk was 

assessed using the Khorana score for chemotherapy 

patients and the Padua score for others. For patients 

receiving anticoagulation, dosage and appropriateness 

were evaluated, and changes were proposed under 

physician supervision. For untreated patients without 

contraindications, appropriate therapy was 

recommended. Patients were monitored for laboratory 

parameters and clinical status during hospitalization. 

Data were analyzed descriptively using SPSS software. 

3. Results and Discussion 

3.1. Results 

This study evaluated 335 patients, of whom 32 were not 

included. Of the 303 patients, VTE risk was assessed in 

42 using the Padua score and in the remaining patients 

using the Khorana score. Figure 1 shows the study 

process. For patients receiving anticoagulants from the 

start of hospitalization, all heparin  

 

 

 

 
 

Figure 1. Process of study and anticoagulant administration 
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Administration was based on the pharmacist’s 

recommendation. Table 1 presents the patients’ 

demographic information. 

A change in medication was not recommended for 

patients receiving rivaroxaban. The reasons were a 

preference for oral medication (2 patients) and the 

physician’s preference based on the patient’s history of 

thrombosis (1 patient). Table 2 reports the patients’ 

thrombosis risk and the medications they received. 

Because some patients were receiving enoxaparin before 

the pharmacist’s intervention, a switch to heparin was 

proposed to reduce hospitalization costs. Heparin was 

also recommended for patients who had not received any 

anticoagulants since the start of hospitalization. 

 

 

Table 1. Demographic data for patients participating in the study. 

Patient characteristics (n=303) Number (%) 

Sex 
Male 186 (61.4) 

Female 117 (38.6) 

Type of Malignancy 

Lung 10 (3.3) 

Hematologic 112 (37) 

Colon 54 (17.8) 

Gastric 45 (14.9) 

Liver 6 (2) 

Breast 20 (6.6) 

Sarcoma 6 (2) 

Small intestine 7 (2.3) 

Pancreas 12 (4) 

Ovary 7 (2.3) 

Rectum 10 (3.3) 

Prostate 2 (0.7) 

Medulloblastoma 4 (1.3) 

Other 8 (2.6) 

Metastasis 
No metastasis 226 (74.6) 

Metastatic 77 (25.4) 

Reason of Hospitalization 

Chemotherapy 228 (75.2) 

Palliative care 63 (20.8) 

Diagnosis 12 (4) 

History of Surgery 
No 177 (58.4) 

Yes 126 (41.6) 

History of Thrombosis 
No 296 (97.7) 

Yes 7 (2.3) 

Other Complications 
No 219 (72.3) 

Yes 84 (27.7) 

 

 

Table 2. Thrombosis risk and medications received by patients. 

  Number (%) 

Thrombosis risk (n=303) 

Low 18 (5.9) 

Moderate 173 (57.1) 

High 112 (37) 

Anticoagulants administrations (n=159) 

Enoxaparin 108 (67.9) 

Heparin 48 (30.2) 

Rivaroxaban 3 (1.9) 
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Of the 126 patients initially receiving no anticoagulants, 

physicians agreed to initiate therapy in 22, disagreed in 

71, and 33 were unavailable for intervention. Of the 108 

patients receiving enoxaparin, physicians agreed to 

switch therapy in 36, disagreed in 61, and 11 were 

unavailable for intervention. Tables 3 and 4 show the 

reasons for physicians’ agreement or disagreement with 

changing or initiating anticoagulant therapy. According 

to the tables, the rate of physician agreement with 

changing anticoagulant therapy (37.1%) was higher than 

the rate of agreement with initiating therapy (23.7%). 

3.2. Discussion 

For decades, pathologists have observed thrombi in the 

vasculature and lungs of cancer patients [28]. Imaging 

studies have reported venous thrombosis in 52% of 

hospitalized patients with advanced cancer [29]. VTE in 

cancer patients prolongs treatment, increases bleeding 

and recurrence risks [30], elevates hospitalization rates 

threefold, and raises healthcare costs [31]. Recent 

evidence underscores the negative impact of VTE on 

mortality, quality of life, and costs, highlighting the need 

for targeted pharmacologic prevention [32]. Most VTE 

cases are preventable with appropriate prophylaxis. 

Individual risk assessment using validated scores and 

low-dose anticoagulants in high-risk patients is 

recommended. Early trials, such as that by Levine et al. 

(1994), demonstrated reduced thrombosis with low-dose 

warfarin [33]. Studies have been conducted with 

different classes of drugs and with different populations. 

For example, enoxaparin was used in two studies by 

Agnelli G. et al. in 1998 and Bergvist D. et al. in 2002 on 

surgically treated cancer patients, in which the 

thrombosis rate was reduced [34, 35]. After its 

introduction for patients undergoing chemotherapy, the 

Khorana scoring system was used in recent studies to 

assess patient risk, with acceptable results [36]. 

In 2011, Marie-Christine et al. conducted a study 

evaluating pharmacist intervention in thrombosis 

prevention, which showed that appropriate 

thromboprophylaxis increased 3-fold in high-risk 

patients [37]. In another study at the Canadian Health 

Research Institute in 2009, investigators examined the 

effectiveness of monthly pharmacist-led hospital training 

in improving the quality of anticoagulant prescribing. 

The study results indicated an improvement in the 

quality of drug administration [38]. 

 

 
Table 3. Reasons for physicians’ agreement and disagreement with changing anticoagulant therapy 

Physician disagreement Number (%)  (n=97) 

 Based on the patient’s condition, once-daily enoxaparin is preferred as first-line treatment 52 (53.6) 

 The patient’s history of thrombosis and the physician’s preference for enoxaparin 9 (9.3) 

Physician agreement 

 No contraindications or special medical conditions 36 (37.1) 

 

 
Table 4. Reasons for physicians’ agreement and disagreement with administering anticoagulants 

Physician disagreement 
Number (%) 

(n=93) 

 A decreasing platelet count that remained at or above 50,000 37 (39.8) 

 No perceived need for anticoagulants because of young age, despite high clinical risk 20 (21.5) 

 Hospitalization solely for diagnostic tests, biopsy, or port insertion 4 (4.3) 

 Preference for mechanical thromboprophylaxis 2 (2.2) 

 Other (transfer to other wards, no hope of improvement or survival, …) 8 (8.6) 

Physician agreement 

 No contraindications or special medical conditions 19 (20.4) 

 High creatinine level 3 (3.2) 
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These findings are consistent with the results of a recent 

systematic review, which showed that pharmacist 

interventions in anticoagulant therapy improve guideline 

adherence, reduce bleeding, and decrease patient 

readmission rates [25]. In general, computer reminder 

systems or pharmacist involvement appear to improve 

the efficiency of thromboprophylaxis administration and 

reduce symptomatic venous thromboembolism [39]. In 

this study, the thromboprophylaxis process was 

examined and corrected while patients were monitored 

during hospitalization. To reduce hospital costs in the 

hematology and oncology departments, a switch from 

enoxaparin to heparin was suggested, taking into account 

the favorable effectiveness of heparin and the absence of 

a preference for enoxaparin in the available sources. 

Unlike most existing studies, which have examined the 

effectiveness of a specific anticoagulant class in a 

particular cancer type or chemotherapy regimen, this 

study examines and improves thrombosis prevention in 

hospitalized patients with cancer and adherence to 

existing guidelines. Of the initial population of 335 

patients, 303 were included in the study. After 

thrombosis risk assessment, 285 (94.1%) patients 

required thromboprophylaxis. Of these, 159 (55.8%) 

received anticoagulants, whereas 126 (44.2%) had not 

received any thromboprophylaxis despite their 

thrombosis risk, representing a substantial number of 

patients. Following the pharmacist’s intervention, 22 

(17.5%) of the 126 patients who had not received 

medication were given heparin. When examining the 

reasons for treating physicians’ disagreement with 

prescribing thromboprophylaxis, some justifications, 

such as young age despite high clinical risk, transfer to 

other wards, no hope of improvement or survival, or 

early discharge appear neither rational nor acceptable. Of 

the 126 patients, 71 (56.3%) did not receive 

thromboprophylaxis for irrational reasons, which is a 

significant and worrying number. It seems this process is 

not well managed in the hospital, and changes are 

necessary to improve the prescribing process, the use of 

valid scoring guidelines, and the presence of a resident 

pharmacist to provide consistent monitoring. Research 

has shown that pharmacists monitoring the process of 

prescribing anticoagulants in cancer patients can be 

beneficial, especially for drugs that require regular 

monitoring, such as warfarin; pharmacist involvement 

can greatly support patient treatment [40]. Additionally, 

a recent review found that pharmacist interventions in 

cancer patients significantly reduce medication-related 

problems, including drug interactions and inappropriate 

use, which supports the present findings regarding the 

corrective role of pharmacists [41]. 

One of the reasons for physicians’ opposition to 

changing medication was the belief that enoxaparin is the 

first-line treatment rather than heparin. According to the 

guidelines, both drugs are considered first-line 

treatments, and insisting on enoxaparin would not be a 

justified reason. In addition, it would be more logical to 

use a less expensive treatment when clinical efficacy is 

similar and there are no contraindications. The 

physician's adherence to the guideline recommendations 

can be effective in the treatment process. In a study of 

cancer patients, physicians’ adherence to 5 out of 8 

thrombosis guidelines was reported to range between 59 

and 100%, whereas adherence to the other 3 was no more 

than 1% [42]. 

Of the 285 patients requiring thromboprophylaxis, 44 

were unavailable for intervention, leaving 241 patients. 

Of these, 190 were available for treatment initiation or 

switching; the remaining 51 were already receiving 

heparin or rivaroxaban. This intervention was 

undertaken to improve economic efficiency, which was 

one of the secondary goals of this study. The 

pharmacist’s recommendations resulted in 22 treatment 

initiations and 36 switches from enoxaparin to heparin. 

Among patients available for intervention, physicians 

agreed to initiation in 22 of 93 cases (23.7%) and to 

switching in 36 of 97 cases (37.1%). Thus, the observed 

acceptance rate was higher for switching than for 

initiating therapy. These results show that checking and 

improving the thromboprophylaxis process, which was 

the main goal of this study, can be achieved with the 

constant presence of a pharmacist from the first day of 

hospitalization and a routine strategy for monitoring 

thromboprophylaxis. Steward et al. also obtained similar 

results in their study on the pharmacist's intervention in 

prescribing anticoagulants. According to this study, after 

the intervention of the pharmacist, the rate of 

anticoagulant prescribing increased from 3% to 70%. 

The acceptance rate for pharmacist interventions showed 
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that physicians at their center collaborated more with 

pharmacists than those at our center. The same study 

states that if there is no pharmacist, the prescribing rate 

will decrease from 70% to 59%. This indicates the 

educational and supervisory role of the pharmacist in the 

process of drug administration [43]. Further studies are 

needed because the effect of pharmacists on mortality 

and morbidity remains unclear [44]. 

4. Conclusion 

Pharmacist-led interventions significantly reduce 

medication-related problems, including inappropriate 

use and interactions, reinforcing the role of pharmacists 

in optimizing care in cancer care. Continuous pharmacist 

involvement, targeted education, and protocol updates 

can substantially improve thromboprophylaxis in 

hospitalized cancer patients. 
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