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Abstract

The aim of the study was to assess DVT prophylaxis using two models (Caprini RAM & DOH tool) for
the prevention of DVT in postoperative or critically ill patients and for better predictability of disease.
In this prospective observational study, we compared the Caprini RAM and DOH tool in the ICU setting
on 229 patients (140 men and 89 women). 205 patients were considered in the study, out of which 97
had Caprini RAM and 108 had DOH tool. A Prospective, observational comparative study was carried
out in a tertiary care hospital for a period of 6 months. Patients were divided into two groups
according to the RAM. The data were analyzed using SPSS software and the results were compared
using the student t-test. Both GROUP A and GROUP B revealed that the majority of the patients (67.1%
& 55.6%) were above 60 years and a large proportion of them required DVT prophylaxis. In GROUP A
93% of forms were complete with 79% accuracy. In GROUP B 83% were complete. The most
appropriate prophylaxis received by patients was Enoxaparin sodium 40 mg OD for about 97 (30%)
patients and Heparin 5000 IU BD for 108 (30%) based on their Caprini scores and NICE guidelines
respectively. The majority of patients in Group A did not require dosage adjustments, but in 20% of
cases, it was necessary. Statistical significance was achieved with a p-value less than 0.05. The study
demonstrates DOH tool is better than Caprini RAM to be used in hospitals, for risk assessment of VTE

in both medical and surgical patients for accuracy and predictability of the prophylaxis.
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INTRODUCTION:

Venous thromboembolism (VTE) is a potentially fatal disorder
and is known as blood clot in veins, it comprises Deep Vein
Thrombosis (DVT) and Pulmonary Embolism (PE) 12. Deep
vein thrombosis is the blood clot (thrombus) in the deep vein,
usually in the lower extremities but it can also occur in the
arms 3. A pulmonary embolism usually occurs when a blood
clot in a deep vein in the leg or pelvis breaks loose and travels
through the blood to the lungs 4. The annual incidence of VTE
is estimated to be 1-2 per 100005l After the first DVT
incidence, the mortality in a month period is to be 5-10% and
after the first PE, it is about 8-16% 567. There is a high
prevalence of VTE (50%) when there is an absence of
appropriate prophylactic treatment 8. VTE prophylaxis has
favorable outcomes in minimizing morbidity and mortality.
The standard care for thromboprophylaxis is VTE prophylaxis
in the ICU setting. Individualized VTE risk assessment
determines the methods of prophylaxis for individual patients
based on the risk thus the prophylaxis can be mechanical or
pharmacological measures °.

There are multiple quantitative VTE RAMs available in clinical
practice. The ninth edition of the American College of Chest
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Physicians Antithrombotic Therapy and Prevention of
Thrombosis guideline (AT9) has acknowledged the Caprini
score 10, Caprini RAM has derived more than a decade ago,
depending upon both clinical experience and published data.
Using this RAM, each patient was given a score based on their
co-morbidities and perioperative risk. They have independent
factors with certain points ranging from 1-5 based on the risk
for VTE 11 One or more points were assigned according to
individual risk factors of their relative risk which results in a
thrombotic event. This will help the physicians to categorize
the patients into low, moderate, and high-risk, bleeding risks
based on the thrombosis event. Using the categorization, the
type, duration, and strength of prophylaxis can be adjusted.
The VTE event of each group will be compared to the patient's
risk of bleeding, resulting in appropriate prophylaxis. The
Department of Health initiated a National VTE Prevention
Programme to reduce avoidable death and chronic illness
from hospital-acquired VTE 12. This tool recognizes all medical
and surgical patients who are at risk of VTE. The simplicity of
this tool makes it clear and ideal for clinical use, although it
fails to cover a huge number of factors that increases the risk
of VTE. This tool is often related to both patients related and
admission-related risk factors.
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MATERIALS AND METHODS:

A Prospective, observational, comparative study, over a period
of 6 months was carried out in a Tertiary care hospital,
Chennai, Tamil Nadu. It is a 300+ bed tertiary care hospital
with 15+ medical departments. The literature review has been
done for the respective topic with assessing the aim and
objective of the study. Using the literature review the ethics
protocol has been prepared by determining the sample size,
target population, and methodology. The patient data
collection form is prepared for both the tools [Caprini RAM &
DOH Tool (NICE guidelines)]. After ethics approval, sample
collection was started. Patients admitted to ICU with a stay
greater than 48hrs were included in the study and all these
patients had a completed checklist of VTE risk assessment
tools (Caprini RAM or DOH). All assessed patients received
appropriate VTE prophylaxis in concordance with their
assessment category.

The patients in the ICU are divided into two groups [Group A &
Group B] Group A: Group A patient’s case sheets contain the
Caprini Risk assessment model which is stratified for risk and
scored according to their history. Based on their scores, they
were categorized into very-low, low, moderate, or high risk
and will be provided with appropriate VTE prophylaxis. The
details such as age, diagnosis, height weight, and serum
creatinine, as per Caprini RAM are collected from the patient's
records. With the scores, appropriate prophylaxis was
assessed and audited. Using serum creatinine value, creatinine
clearance will be calculated and dosage adjustments are made
if any. By escalating to the ICU Intensivist, therapy initiation/
modifications regarding anticoagulant agents are made.

Group B: Group B patient’s case sheet contain the Department
of Health (DOH) tool which was analyzed according to the
patient's history. The risk is analyzed for appropriate
Pharmacological or Mechanical prophylaxis. The details such
as age, diagnosis, height, weight, and serum creatinine are
collected from the patient's records. Using serum creatinine
value, creatinine clearance will be calculated and dosage
adjustments are made if any. By escalating to ICU Intensivist,
therapy initiation/ modifications regarding the anticoagulant
agents are made. The signs and symptoms of VTE were
evaluated on the 3rd, 7th, 14th, and 30th days in patients who
remain in inpatient care. In patients with suspected VTE,
documented diagnostic tools will be observed and
documented.

The data were entered in the prepared Google forms which
contain all the required parameters. As Group A and Group B
have unequal samples the sample was taken randomly for
statistics. Group A and Group B data were compared using
student t-tests and analysed using SPSS software.
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Target Population: The patient who is admitted to ICU for
medical and surgical management and receiving DVT
prophylaxis (pharmacological or mechanical treatment) with a
risk assessment tool for VTE (Caprini RAM or DOH tool).

Inclusion Criteria: Adult patients (age = 18 years), admitted
to any of the ICU units for at least 24 hours, with an expected
length of stay (LOS) of at least 48 hours.

Exclusion Criteria: Heparin-induced thrombocytopenia,
Hypersensitivity to UFH and uncontrolled hypertension,
Active bleeding.

Sample Size: 229 patients.

Ethical Consideration: The study proposal was approved by
the Institutional Ethical Committee of Dr Kamakshi Memorial
Hospital, Chennai and approval No. IEC-CS 22A/BC134/2022
and IEC-CS 22A/BC-135/2022. This study was carried out
only in the ICU setting. All the information collected from the
patient’s case sheet has been kept confidential. All provisions
of the Declaration of Helsinki were followed in this study.

RESULTS:

Out of 205 patients, 97 patients had the Caprini risk
assessment model and 108 patients had the DOH tool. They
were divided into Group A and Group B in ICU. Group A -
CAPRINI RAM and Group B-DOH tool and their risk for VTE
were categorised according to the respective criteria listed in
the form. VTE prophylaxis was given according to the
guidelines.

The demographic data of the patients who participated in the
study, such as their age, gender, height, and weight, was
gathered. Out of 205 patients, 108 were evaluated using the
DOH tooland 97 were evaluated using the Caprini risk
assessment model.

Regarding age, the majority of patients were found to be in the
age group of 60-80 years. The descriptive analysis of age
(Table 1) revealed that the mean age was 63.23 + 14.193 for
patients assessed using the Caprini RAM and 61.19 * 16.856
for those assessed using the DOH tool. A paired sample t-test
showed that there was a statistically significant (0.001)
difference between the mean ages of the two groups and it
shows the mean and SD as 2.041 and 3.648 respectively in the
paired difference of t- test.

In terms of gender, 63% of the patients were male, and 37%
were female. The descriptive analysis for gender (Table 2)
showed that among patients assessed using the Caprini RAM,
62.9% were male and 37.1% were female. Among patients
assessed using the DOH tool, 58.3% were male, and 41.7%
were female.
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Table 1: Descriptive Analysis of Age (N=205)
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16-26 1 1 21.60 £1.817 5 4.6 0 19.34 - 23.86
27-37 7 7.2 32.86 £2.610 28.66 - 35.62 7 6.5 32.14+£3.761 30.44 - 35.27
38-48 4 4 43.82 + 3.459 37.99 -4851 11 10.2 43.25 + 3.304 41.49 - 46.14
49-59 24 16.4 55.92 + 2.565 52.55-56.45 13 12.0 54.50 + 3.657 54.37-57.97
60-70 28 37.4 63.88 + 3.250 63.30 - 65.64 32 29.6 64.47 + 3.452 62.70 - 65.05
71-81 29 29.9 74.97 £ 3.077 73.85-76.02 33 30.6 74.93 +2.853 73.88-76.06
82-92 4 4.1 85.14 + 2.854 83.50-92.50 7 6.5 88.50 + 2.828 82.50-87.78

Table 2: Descriptive analysis for gender

CAPRINI RAM(N=97)

DOH TOOL(N=108)

Gender Frequency (N=97) Percentage (%) Frequency (N=108) Percentage (%)
Male 61 62.9 63 58.3
Female 36 37.1 45 41.7

Regarding weight, the majority of patients were found to be in
the weight range of 61-70 kg. The descriptive analysis of
weight (Table 3) revealed that the mean weight was 63.39 *
11.057 for patients assessed using the Caprini RAM and 63.24

Table 3: Descriptive Analysis for Weight (N=205)

+ 11.372 for those assessed using the DOH tool. There was a
statistically significant difference in the mean weight between
the two groups and it shows the mean and SD as 4.227 and
13.114 respectively in the paired difference of the t-test.
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40-50 8 8 47.22 +3.632 | 44.43-50.01 24 22 48.08 + 2.65 46.96-49.20
51-60 23 24 57.26 £2.340 | 56.25-58.27 31 29 5719 £2.272 56.36-58.03
61-70 50 52 67.54+2.187 | 66.92-68.16 40 37 67.28 £2.755 66.39 - 68.16
71-80 16 16 77.00£2.619 | 75.55-78.45 10 9 74.70 £ 2.163 73.15-76.25
81-90 0 0 0 2 2 85.80 + 0.00 85.00 - 85.00
91-100 0 0 0 1 1 0 0
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Based on Table (4) it appears that the majority of patients in
the study were between 160-170cm in height, followed by
150-160cm. The descriptive analysis shows that for both the
Caprini RAM and DOH TOOL groups, the mean height was
within the 160-170cm range, with the Caprini RAM group
having a slightly higher mean height of 163.38cm compared to
the DOH TOOL group's mean height of 161.68cm. However,

Table 4: Descriptive Analysis for Height (N=205)
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the paired sample t-test shows that the difference in mean
height between the two groups is not statistically significant
(p = 0.201). Therefore, it can be concluded that there is no
significant difference in height between the patients who
received prophylactic treatment according to Caprini RAM and
those who received treatment according to DOH guidelines.
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140-150 4 4 150 £ 0.000 150.00 - 150.00 8 7 149.38 + 1.768 147.90 - 150.85
151-160 28 29 158.43 £2.348 | 157.52-159.34 47 44 157.19 £ 2.281 156.52-157.86
161-170 55 57 167.11 +£2.865 | 166.33-167.88 52 48 166.54 + 2.469 165.85-167.23
171-180 10 10 172.60 £1.265 | 171.70-173.50 1 1 0 0

The main objective of the study was to assess and compare the
predictive ability of risk of VTE in patients in ICU setting. Risk
assessment, form filling, form appropriateness, Caprini scores,
DOH (NICE guidelines), treatment, and drug appropriateness
for VTE prophylaxis in 205 patients as been assessed.

The percentage of Caprini RAM form filling (figure 1) was
93%(n=90), and DOH form filling was 82.4%(n=89). The form
appropriateness for Caprini RAM was 79%, and for DOH, it
was 77%. The paired t-test for form appropriateness showed
no significant difference between Caprini RAM and DOH
(p=0.726).

FORM FILLING

100%
20%

0%

[

0%

CAFRINI

BYES mNO

Figure 1: Percentage distrubution of CAPRINI RAM and DOH tool

Out of 97 patients, 9 patients had a Caprini score of 1, which
indicates very low risk, out of which 2 of them received
pharmacological prophylaxis, which is not a common form of
prophylaxis according to the Caprini RAM, and 7 patients had
no prophylaxis at all, as determined by the Caprini scores.
According to Caprini, patients with a score of 2 should get
pharmacological or mechanical prophylaxis, however, 2 of the
11 patients didn't receive it. Patients with scores of more than
or equal to 5 are considered high risk, and out of 32 patients, 4
patients didn't receive any prophylaxis. Patients with scores of
3 to 4 are considered the intermediate risk, and out of 41
patients, 4 patients had no prophylaxis which is not as
determined by Caprini RAM. Few patients didn’t receive

ISSN: 2250-1177 [58]

prophylaxis due to decreased platelet count (<1,50,000). Due
to misinterpretation, some patients didn't receive prophylaxis
and required initiation of therapy. On the other hand, out of
108 patients who received the DOH form, 47 patients had
normal renal clearance and 61 patients had abnormal renal
clearance. According to NICE guidelines, the patients received
their prophylactic treatment based on their serum creatinine
range.

The majority of patients with Caprini scores received
ENOXAPARIN SODIUM 40 mg, around 40%(n=36) in 97
patients. The patients with DOH (NICE guidelines) received
HEPARIN 5000 IU in high numbers, around 50% (n=58) in
108 patients. (Table 5)
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Table 5: Descriptive Analysis for Treatment
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CAPRINI RAM DOH TOOL
Pharmacological and Mechanical | Frequency Percentage Frequency Percentage
Prophylaxis (N=97) (%) (N=108) (%)
Enoxaparin Na 40 mg 36 37 18 17
Enoxaparin Na 60 mg 2 2 10 9
Heparin 5000 IU 25 26 58 54
Heparin 2500 IU 0 0 4 4
Mech Prophylaxis (TEDS) 14 14 4 4
Mech Prophylaxis (SCDS) 2 2 0 0
Apixaban 2.5 mg Tab 1 1 0 0
Nil Prophylaxis 17 18 14 13

In Group A, 18% of the patients do not require any
prophylaxis because they can mobilize and have a very low
risk of between 0-1. Furthermore, 13% of patients in Group B
did not need preventative care, as per NICE recommendations,
because they can mobilize, as noted in the risk assessment

form. From the observation, mechanical prophylaxis, such as
TED stockings are effective in low-risk patients, and SCD is
applied to patients who underwent craniectomy. Mechanical
prophylaxis was utilized by 20% of patients in Group A, and
10% of patients in Group B. (figure 2)

TREATMENT

NIL

APIXABAN 2.5 mg tab
MECHANICAL PROPHLAXIS (SCD)
MECHANICAL PROPHLAXIS (TEDS)
HEPARIN 2500 IU

HEPARIN 5000 IU

ENOXAPARIN SODIUM 60 mg
ENOXAPARIN SODIUM 40 mg

0% 10%

mDOH

——

LI

I_I

 —

 —
e
—

I

20% 30% 40% 50% 60%

CAPRINI

Figure 2: Percentage distribution for treatment

The pharmacological appropriateness (figure 3) for Caprini
RAM revealed that, while there was a deviation in the therapy
for 23% of the patients, the treatment given in accordance
with the criteria was more appropriate for 77% of the

patients. Only 2% of patients received treatment that was not
appropriate in 98% of the cases, according to DOH. The results
of every patient's VTE laboratory test, including the INR,
prothrombin time, and D-dimer, were all normal.

DRUG APPROPRIATENESS

100%
80%
60%
40%
20%

0%

CAPRINI

DOH

mYES mNO

Figure 3:Percentage distribution of drug appropriateness
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Only 20% of patients in the Caprini RAM group required dose
adjustments, compared to just 1.9% of patients in the DOH
group, who required dosage adjustments.

The risk stratification in Group A was incorrect (21%) for
several reasons, including incorrect scoring, improper risk
categorization, and the absence of reassessment of the form
following surgery. Similar to Group A, Group B also exhibited
some inappropriateness (23%), such as improper form filling.
The pharmacological appropriateness for VTE prophylaxis
was lower in Group A compared to Group B. During the study
period, the deviations were found to be 23% in Group A, and
2% in Group B which was intimated to the intensivist.

None of the patients in either group developed symptoms of
VTE after the initiation of prophylactic therapy, and none had
a fatal incident due to VTE. However, 18% of patients in the
Caprini RAM group had deviations in therapy initiation and
modification, which were intimated to ICU intensivists, while
only 2% of patients in the DOH group had such deviations
intimated to ICU intensivists.

DISCUSSION:

Appropriate VTE prophylaxis in inpatients helps reduce the
risk of post-thrombotic complications and fatal and non-fatal
Pulmonary embolism (PE) and Deep vein thrombosis (DVT).
VTE risk assessment balances the risk of thrombosis against
the risk and consequences of bleeding. To assess the clinical
practice of health professionals during education and training,
they are utilized to define clinical standards. The main goal of
this review is to describe the precise pharmacologic
characteristics of the anticoagulants that are suggested for
mechanical therapy and prevention against VTE. And to
provide a summary of current recommendations for
thromboprophylaxis across distinct critically ill patient
populations, to reduce VTE and promote appropriate
prophylaxis to at-risk patients in the hospital setting using the
risk assessment stratification. The main objective is to
enhance the quality of life of the patients while adhering to
both the Caprini risk assessment model and the Department of
Health VTE risk assessment tool. And the primary goal of the
study is to ensure that ICU patients receive effective
prophylaxis in accordance with their risk factors (i.e.
appropriate drug with a suitable dosage form).

As the RAM accurately predicts the patients' risk level, it may
also identify disease-specific risk factors and help to prescribe
the appropriate thromboprophylaxis. Using RAM may help in
simplified decision-making by the physician.

The present study ‘Comparison of two different risk
assessment models for preventing Venous Thromboembolism
(VTE) was carried out on two hundred and twenty- nine
patients (male=140; female=89) in an ICU of a tertiary care
hospital.

Out of the 229 patients, twenty-four were excluded from the
study. Eight patients had accelerated hypertension and ten
patients had active bleeding, the two primary exclusion
criteria of the study. Six patients with a prior history of VTE
who were admitted to the ICU for the treatment of recurrent
VTE were also excluded. The remaining 205 patients were
divided into two groups; Group A (those receiving
prophylactic treatment following the Caprini risk assessment
model; n=97) and Group B (patients receiving prophylactic
treatment as per DOH VTE risk assessment; n=108). Data was
collected over three months (From July 2022 to September
2022) and the patients were followed up on the third, seventh,
fourteenth, and thirtieth day of their inpatient admission. Both
Group A and Group B revealed that the majority of the patients
(67% & 55%) were older individuals (60-80 years) and a large
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proportion of them required DVT prophylaxis. Both groups
include patients with different diagnoses.

There is no published data available to cross-reference the
results of observation for exactly comparing the Caprini RAM
and DOH tools. But the study by Bilgi et al. reported that using
an adapted Caprini scoring system helped assess the risk for
VTE and recommendations to provide appropriate
prophylaxis [11. The study conducted by Woolner et al.
concluded that implementing appropriate risk assessment for
VTE prophylaxis according to NICE guidelines reduces the risk
of unnecessary death 13.

According to the current study, Caprini RAM has the benefit of
having a lot of risk factors, which may increase the sensitivity
and specificity of risk stratification and therapy. Numerous
risk factors for VTE are also present in the DOH tool, but their
classification is more condensed, which could exaggerate the
risk and result in needless prophylaxis. Individualising
therapy is available in Caprini RAM, which aids in identifying
individuals who are at low, moderate, and high risk and
prevents needless prophylaxis.

The DOH form is applicable to all patients, whereas the Caprini
risk assessment is only validated for use in elective post-
operative patients. Even though both forms are labour
intensive, completing the Caprini risk assessment (RAM)
includes scoring and takes time, whilst completing the DOH
tool is easier and doesn't involve scoring. Blood tests like
Factor V Leiden, Prothrombin 202 10A, Lupus anticoagulant,
anticardiolipin antibodies, and elevated serum homocysteine
are required by Caprini RAM but are not included in the DOH
tool because they are not necessary for all patients and are not
cost-effective.

Comparison studies conducted by Gatot et al. on Wells score,
Padua, and Caprini scores reported that Wells scores had
better sensitivity, specificity, and accuracy than Caprini and
Padua for diagnosing DVT 14 Another study conducted by
Zhou et al. on Padua and Caprini scores showed that the
Caprini score is more effective and has a higher sensitivity to
prevent the risk of VTE 15.

The risk assessment time and method have been concentrated
on this comparison between numerical scoring and non-
scoring forms, and the prophylactic therapy in accordance
with the risk assessment model has been focused primarily in
this study. When addressing certain aspects, Caprini risk
assessment takes Intensivists some time in filling out the form
and scoring them accordingly. If there is any wrong scoring
there is a chance of change in the treatment, but Caprini is
superior in its own way, it provides individualized treatment
for the patients as per the numerical score.

The implementation of a simplified risk assessment tool like
DOH risk assessment for VTE may not show any deviations
like Caprini regarding the scores. It is user-friendly for the
residents who fill out the forms. The Caprini RAM is a valid
and reliable tool for risk assessment of VTE risk in surgically
critically ill patients but the DOH tool is reliable for all
critically ill patients which is according to the NICE guidelines.

This study shows increased compliance, after the VTE
prophylaxis according to NICE guidelines has been brought
into practice thus after the risk assessment the prescription of
proper thromboprophylaxis has been administered to the
patients when compared to Caprini RAM. But from both
groups, there was no evidence of mortality, due to hospital
acquired VTE.

A risk assessment tool, provider education, and audit-and-
feedback interventions were combined in the literature that
showed results of successfully increased VTE prophylaxis
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rates. As a result, our study focused on two things; first, a
multilayered strategy for the prevention of VTE, needs to be
used in medical facilities that rely on residents to perform VTE
prevention using individual risk assessments. Second, the
accuracy of risk stratification and the appropriate prophylactic
treatment for individual patients 6.

Limitation of the Study:
The study period was limited

None of the patients had any of the thrombophilia's
parameters assessed, and none of the patients had any of the
known risk factors (listed above) in the study group hence no
information could be obtained about these relevant risk
factors from the study population. As a result of this, the
patient’s risk level may be underestimated.

There was no incidence of PE and DVT in the present study,
considering the rare occurrence of VTE; a study including a
larger patient population may be required to estimate the
incidence of VTE.

CONCLUSION:

The DOH tool is better than Caprini RAM to be used in
hospitals, for risk assessment of VTE in both medical and
surgical patients for accuracy and predictability of the
prophylaxis. Although our study analyzed the impact of
reminder alerts, audits, feedback, or instructional
interventions, reducing variability in risk assessment and
decision-making is an essential first step toward improving
the quality of VTE prevention. Our findings in this endeavor
are significantly different from those seen in other literatures.
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