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Abstract
Objectives  To evaluate the role of the clinical 
pharmacist in improving venous thromboembolism 
(VTE) prophylaxis prescription in patients with renal 
impairment (RI).
Methods  This was an interventional cross-sectional 
study conducted in a nephrology ward. Patients’ risk 
scores for VTE and bleeding during hospitalisation 
(evaluated by the Caprini Risk Assessment Model (RAM), 
Padua Prediction Score and IMPROVE Bleeding Risk 
Score, respectively), and the rate of VTE prophylaxis 
administration to patients, were evaluated before and 
after a clinical pharmacist’s intervention.
Results  In the pre-intervention phase, 34.8% of high-
VTE-risk patients, of whom 12.5% were also at high 
risk of bleeding, received pharmacological prophylaxis. 
Moreover, 22.2% of low-VTE-risk patients received 
prophylaxis. In the intervention phase, prophylaxis 
was administered to all high-risk patients (mechanical 
prophylaxis in 7% of patients with a high risk of both 
VTE and bleeding, and heparin in the remainder) and to 
3.3% of those at low risk of VTE.
Conclusions  The clinical pharmacist’s intervention 
using RAMs can improve the rate of thrombosis 
prophylaxis prescription in patients with RI who have a 
high risk of VTE.

Introduction
The incidence of venous thromboembolism 
(VTE)—including deep vein thrombosis (DVT) and 
pulmonary embolism (PE)—in hospitalised medical 
patients not receiving appropriate prophylaxis 
is 5%–15%.1–3 Some medical patients, especially 
those with stroke, cancer, heart failure and renal 
impairment (RI),4 are at increased risk of devel-
oping thromboembolic events. It has been shown 
that a reduced glomerular filtration rate increases 
the risk of VTE.5 The incidence of PE among 
haemodialysis patients is two to three times more 
than that for patients without RI.6 In addition to 
the risk of VTE, patients with RI are at increased 
risk of bleeding.7 Therefore, a delicate balance 
between the risks of VTE and bleeding obligates 
physicians to choose a conservative and careful 
approach to the administration of anticoagulants 
for VTE prophylaxis in patients with RI. However, 
studies have shown that thromboprophylaxis is not 
optimal in renal-impaired patients, and 40%–70% 
of patients with renal impairment at moderate-
to-high risk of VTE do not receive appropriate 
prophylaxis.8–10 On the other hand, VTE imposes 
a considerable economic burden on healthcare 

systems, and it causes short-term and long-term 
complications for patients.11 One of the responsi-
bilities of clinical/hospital pharmacists is to evaluate 
and improve the prescription and administration of 
drugs in different patient populations. Therefore, 
we designed a cross-sectional intervention study to 
evaluate the role of clinical pharmacist intervention 
in the improvement of VTE prophylaxis adminis-
tration to patients with RI.

Method
This was a prospective cross-sectional study 
composed of two 3 month phases. The study was 
conducted in a 20-bed nephrology ward of a tertiary 
teaching hospital affiliated to Kerman University of 
Medical Sciences (KUMS).

All patients admitted to the nephrology ward over 
the study period were considered for inclusion. Patients 
whose hospitalisation period was less than 24 hours, 
patients receiving anticoagulants for therapeutic indi-
cations and patients with any contraindication to anti-
coagulants (active bleeding and coagulopathy defined 
as a platelet count less than 50 000/µL, international 
normalised ratio (INR) >1.5 or partial thromboplastin 
time (PTT) greater than twice the upper limit of 
normal) were excluded.

In both phases of the study, the Padua Prediction 
Score (PPS) and the Caprini Risk Assessment Model 
(RAM) were used by pharmacists to classify the risk of 
VTE in patients. Risk of bleeding was also evaluated 
using the IMPROVE Bleeding Risk Score (IBRS).

In the pre-intervention phase, the risk of developing 
VTE and bleeding, and the physicians’ approaches to 
VTE prophylaxis, were evaluated.

During the intervention phase, three risk assessment 
tools were completely described to the nephrologists. 
A clinical pharmacist and a pharmacy student evalu-
ated each patient’s risk of VTE and bleeding. Then, 
they participated in the physicians’ daily patient visits 
and made recommendations such as initiating VTE 
prophylaxis in those high-risk patients not receiving 
any prophylaxis, or the discontinuation of thrombosis 
prophylaxis in low-risk patients currently receiving 
prophylaxis.

Outcome measures
Unfortunately, there are no specific tools for assessing 
the risk of VTE and bleeding in renal-impaired patients. 
Therefore, we decided to use PPS12 and the Caprini 
RAM13 to evaluate the risk of VTE, and IBRS to clas-
sify the risk of bleeding. PPS consists of 11 risk factors, 
and assigns 1, 2 or three points to each factor. The final 
score is calculated by summing the score for all risk 
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Figure 1  Flow diagram of participants in the study.

Table 1  Demographic characteristics and status of kidney function 
of the patients at admission* of patients and main reasons for hospital 
admission

Pre-intervention 
phase, n=64

Intervention 
phase, n=59

Male 30 (46.9) 29 (49.2)

Age (year)

 � 16–40 14 (22.0) 11 (18.6)

 � 41–60 19 (29.7) 20 (33.9)

 � 61–74 23 (35.9) 19 (32.2)

 � ≥75 8 (12.5) 9 (15.3)

Kidney function status at admission

 � AKI 15 (23.4) 11 (18.6)

 � CKD 15 (23.4) 12 (20.3)

 � AKI superimposed on CKD 3 (4.7) 4 (6.8)

 � ESRD 31 (48.4) 32 (54.2)

*All data are presented as numbers (%).
AKI, acute kidney injury; CKD, chronic kidney disease; ESRD, end stage renal disease.

factors. Patients with a PPS score ≥4 are considered to be at high risk 
for VTE.12 It should be noted that the American College of Chest 
Physicians (ACCP) has suggested that PPS is the best available model 
for evaluating the risk of VTE in medical patients.14 However, since 
patients with creatinine clearance less than 30 mL/min were excluded 
from the largest study that evaluated the validity of PPS,12 we decided 
to use another RAM in addition to PPS. Recently, Stuck et al,15 in a 
review article, concluded that Caprini RAM and a full logistic model 
(FLM) might be more accurate than other VTE RAMs in recognising 
medical patients at high risk of VTE. The lower number of items in 
Caprini RAM (39 items) in comparison to FLM (86 items) makes it 
more applicable in a clinical setting. Another advantage of Caprini 
RAM is that it includes more of the risk factors for thrombosis that 
are prevalent in hospitalised patients with RI, such as having a central 
venous catheter, heart failure, planned surgery (eg, for placement of 
different dialysis access), respiratory failure, immobility, and so on. 
Therefore, we chose Caprini RAM as an additional tool for classi-
fying the risk of VTE. In this model, each risk factor has a score 
of 1, 2, 3 or five, based on its contribution to the development of 
VTE. The final score is calculated by summing the scores for the 
risk factors. Total Caprini RAM scores of 0, 1, 2, 3–4 and ≥5 are 
representative of a low, moderate, high and super-high risk of VTE, 
respectively.13 It should be noted that in cases where one risk assess-
ment tool assigned a patient to the high-risk group, but where the 
other assessment tool categorised the patient into a low-risk group, 
we assumed the patient to be at high risk of VTE.

We also used IBRS,16 which has been proposed as the best avail-
able RAM to predict the risk of bleeding in hospitalised medical 
patients.14 IBRS includes 13 risk factors, two of which are related to 
the severity of the RI. The individual scores of these risk factors were 
summed to calculate the total risk score. A score of ≥7 means that 
the patient has a high risk of bleeding.16

Statistical analysis
Statistical analysis was performed using Statistical Package for the 
Social Science (SPSS), version 19. Pearson’s Chi-square test was used 
to compare the results of pre-intervention and intervention phases, 
with a significance level of 0.05.

Results
Results of the pre-intervention phase
Of the 69 patients admitted to the nephrology ward during this 
phase, 64 patients (aged 56.9±17.2 years) were enrolled in the study 
(figure 1). Demographic characteristics and status of kidney function 
of the patients are presented in table 1.

In this phase, 46 patients (71.9%) were classified as a high-
VTE-risk group, and 10 patients (15.6%) had an IBRS score 
of ≥7. All patients with high haemorrhagic risk were also at 

high risk of VTE. The most prevalent risk factors for VTE and 
bleeding are presented in table 2.

Twenty patients (31.3%) received VTE prophylaxis, among whom 
four patients were classified as low risk for VTE, and two patients 
were at high risk of both VTE and bleeding. Of the 44 patients 
(68.8%) who did not receive any prophylaxis, 30 patients were at 
high risk of VTE. Collectively, 34.8% (16 from 46) of patients at 
high risk of VTE and 22.2% (4 from 18) of low-risk patients received 
pharmacologic prophylaxis (table 3). Moreover, 20% (2 from 10) of 
those at high risk of VTE and bleeding received anticoagulant drugs, 
while the remainder of patients did not receive any prophylaxis.

Results of the intervention phase
Of the 63 patients admitted to the nephrology ward, 59 patients 
(aged 56.5±18.0 years) were enrolled in the study (figure  1)
(table 1).

Among the 59 patients, 29 (49.2%) were at high risk of VTE, 
and two of these patients had an IBRS score of ≥7. Ultimately, after 
the intervention of pharmacists, all high-risk patients received VTE 
prophylaxis (anticoagulants in 27 cases and mechanical prophylaxis 
in two patients who were at high risk of thrombosis and bleeding). 
Our recommendation to discontinue prophylaxis in one patient, 
who was classified as having a low risk of VTE (based on both 
RAMs), was not accepted (Table 3).

It should be noted that, in both phases of the study, the adminis-
tered anticoagulant regimen was a low dose of subcutaneous unfrac-
tionated heparin (UFH), which included 5000 IU, two-to-three times 
daily. Since the pharmacokinetic properties of UFH do not change 
significantly in renal impairment,7 no specific dosage adjustment is 
necessary for low doses of UFH. Therefore, the above-mentioned 
regimens, which are recommended for VTE prophylaxis in other 
patients,7 14 were also considered to be appropriate prophylactic 
interventions in our study.

Comparison of the results of the Caprini RAM and PPS
Of the 123 patients who enrolled in this study, 75 patients (61%) 
were classified in the high risk or super-high risk categories using 
Caprini RAM, while PPS categorised only 15 patients (12.2%) as 
high risk (p<0.001). Moreover, whilst the Caprini RAM categorised 
36% of patients as high-risk, the calculated score for PPS was zero 
for these patients.
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Table 2  The most prevalent risk factors for VTE and bleeding in the study population

Main risk factors for VTE (assigned 
point in the Caprini RAM or PPS)

Number (percent) of patients having the risk 
factor

Main risk factors for bleeding 
(assigned point in the IBRS)

Number (percent) of patients having 
the risk factor

Pre-intervention phase, 
n=64

Intervention phase, 
n=59

Pre-intervention 
phase, n=64

Intervention 
phase, n=59

Central venous access (2*) 25 (39.0) 19 (29.7) Central venous catheter (2) 25 (42.4) 19 (32.2)

Age (year)* Age (year)

41–60 (1)* 19 (29.7) 20 (33.9) 40–84 (1.5) 48 (75.0) 46 (78.0)

61–74 (2)* 23 (35.9) 19 (32.2) ≥85 (3.5) 2 (3.1) 2 (3.4)

≥75 (3)* 8 (12.5) 9 (15.3)

BMI>25 (kg/m2) (1*) 19 (29.7) 33 (51.6) Male (1) 30 (50.8) 29 (49.2)

Reduced mobility†/ currently at bed 
rest (1)*‡

11 (17.2) 13 (20.3) Severe renal failure (GFR <30 mL/min) 
(2.5)

51 (79.7) 49 (83.0)

Swollen legs (1*) 13 (20.3) 11 (17.2) Moderate renal failure
(GFR 30–59 mL/min) (1)

13 (20.3) 10 (16.9)

Respiratory failure (1)‡ 4 (6.3) 6 (9.4) Rheumatic disease (2) 0 2 (3.4)

Rheumatologic disorder§ (1)‡ 0 2 (3.4)  �

*Assigned point in the Caprini RAM.
†Anticipated bed rest with bathroom privileges for at least 3 days.14

‡Assigned point in the PPS.
§Both patients had systemic lupus erythematosus, but no information about antiphospholipid antibodies (Ab) concentration was available (5 points are assigned for an elevated 
level of each Ab in the Caprini RAM). These patients receive 1 point in the PPS owing to the presence of a general rheumatologic disorder.
GFR, Glomerular filtration rate; IBRS, Improve bleeding risk score; PPS, Padua prediction score; RAM, Risk assessment model; VTE, venous thromboembolism.

Table 3  Physicians’ approaches regarding VTE prophylaxis 
prescription in the pre-intervention and intervention phases of the 
study

Pre-intervention 
phase*

Intervention 
phase * P†

High VTE-risk patients, received 
prophylaxis

16 (34.8) 29 (100) <0.001

High VTE-risk patients, did not 
receive any prophylaxis

30 (65.2) 0 <0.001

Total high VTE-risk patients 46 (100) 29 (100)

Low VTE-risk patients, received 
prophylaxis

4 (22.2) 1 (3.3%) <0.001

Low VTE-risk patients, did not 
receive any prophylaxis

14 (77.8) 29 (96.7) <0.001

Total low VTE-risk patients 18 (100) 30 (100)

*All data are presented as numbers (%).
†Pearson Chi-square test.

Discussion
The results of this study showed that VTE prophylaxis was admin-
istered to less than half the high-risk patients in the pre-intervention 
phase. Similarly, other studies have shown that only 40%–60% of 
renal-impaired patients at a high risk of VTE receive prophylaxis.8–10 
The reasons for this under-utilisation might be related to the adverse 
effects of anticoagulant drugs (such as bleeding, which is especially 
important in patients with RI as they have an increased risk of haem-
orrhage), a lack of tools specifically designed to evaluate the risk of 
VTE in renal-impaired patients, or forgetfulness in evaluating VTE 
risk and prescribing prophylaxis (owing to the various complications 
that must be managed simultaneously in each patient).

The important finding of our study is that the recommendations 
of pharmacists, based on the applied RAMs, significantly increased 
the proportion of high-risk patients who received thromboprophy-
laxis, and reduced the proportion of low-risk patients receiving anti-
coagulant drugs. Therefore, these results might indicate that the fear 
of bleeding due to anticoagulant use is not a sufficient reason for 
their under-utilisation. In addition, these findings emphasise that the 
application of reliable RAMs and the use of a multidisciplinary team 

approach in the management of patients will significantly improve 
the rate of VTE prophylaxis prescription.

The applied intervention in our study was a type of active inter-
vention. The results of several studies have shown that thrombopro-
phylaxis is used in less than 40% of high-risk medical patients.17–19 
Therefore, many strategies have been proposed to improve the rate 
of VTE prophylaxis prescription. These strategies are classified as 
either active or passive. Most active interventions include clin-
ical audit and feedback, the improvement of healthcare providers’ 
education, the use of multidisciplinary team approaches,20 and the 
use of admonitory programmes that remind physicians to evaluate 
VTE risk and, if appropriate, to prescribe prophylaxis.21 Examples 
of passive interventions are educational mailing, passive dissemina-
tion of guidelines,21 22 computerised alert systems23–25 and sticker 
reminders.26 Studies have shown that increments in the prescription 
of appropriate prophylaxis for VTE following active interventions 
(18%–40%)27–29 are greater than those for passive interventions 
(<20%).26

Another finding from our study was the significant difference 
between Caprini RAM and PPS in the estimation of VTE risk in the 
enrolled patients. The number of patients who were recognised as 
being of high-risk or super-high risk for VTE using Caprini RAM was 
five times as much as was recognised using PPS. Although our study 
was not designed to examine the sensitivity or specificity of these 
risk assessment tools, our results are in accordance with the results of 
other studies. Two observational case-control studies30 31 compared 
the risk of VTE in medical patients diagnosed with VTE and in those 
without VTE, by using Caprini RAM and PPS. The results of those 
studies demonstrated that, whilst PPS is a more specific tool, Caprini 
RAM is a more sensitive scale for the prediction of VTE risk in hospi-
talised medical patients. We believe that, although Caprini RAM was 
primarily designed for the evaluation of VTE risk in surgical patients, 
the risk factors included in this RAM are also prevalent in medical 
patients, especially in those with RI. However, the role of each risk 
factor in contributing to the occurrence of thromboembolic events 
might differ between medical and surgical patients. Therefore, we 
suggest that both Caprini RAM and PPS should be used as a guide 
to develop specific tools for the assessment of VTE risk in renal-
impaired patients.
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Limitations
The first limitation of this study is that the patients were not followed 
up for a specific period (eg, 30–90 days) to monitor the occurrence 
of thromboembolic and haemorrhagic events. Therefore, this study 
could not validate the results of Caprini RAM and PPS, nor could it 
evaluate the effects of our interventions on patient outcomes (occur-
rence of VTE and/or bleeding) or costs. The second limitation is the 
inclusion of a limited number of patients from only one medical 
centre. Third, patients with coagulopathy were excluded from 
the study, but coagulopathy may not be a protective factor against 
thromboembolic events in all of the hospitalised medical patients.

Conclusion
Our results are in line with previous findings that show that VTE 
prophylaxis is under-utilised in hospitalised patients with RI. For the 
first time, we showed that an active collaboration between pharma-
cists and the medical team increased the proportion of high-VTE-risk 
renal-impaired patients who received thromboprophylaxis. Similar 
to the results of other studies, Caprini RAM classified more patients 
into the high and super-high VTE risk groups than did PPS.

What this paper adds

What is already known on this subject
►► Patients with renal impairment are at increased risk of 
thromboembolic and haemorrhagic events.

►► VTE prophylaxis administration is not optimal in patients with 
renal impairment.

►► There are no specific risk assessment tools to evaluate the 
risk of thromboembolic or bleeding events in medical patients 
with renal impairment.

What this study adds
►► Clinical pharmacist intervention improves thromboprophylaxis 
prescription to patients with renal impairment.

►► Caprini RAM classifies more renal-impaired patients into the 
high VTE risk group than the Padua prediction score.
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