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Implementation of vertical clinical pharmacist service
on venous thromboembolism prophylaxis in

hospitalized medical patients

Implantacao do servigo do farmacéutico clinico vertical na profilaxia do
tromboembolismo venoso em pacientes clinicos hospitalizados
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ABSTRACT

Objective: To describe the vertical clinical pharmacist service's
interventions in prevention of venous thromboembolism. Methods:
This prospective study was done at a private hospital. From January
to May 2012, the clinical pharmacist evaluated medical patients
without prophylaxis for thromboembolism. If the patient fulfilled
criteria for thromboembolism and did not have contraindications,
the clinical pharmacist suggested inclusion of pharmacologic
agents and/or mechanical methods for venous thromboembolism
prevention. In addition, the appropriate dose, route of administration,
duplicity and replacement of the drug were suggested. Results:
We evaluated 9,000 hospitalized medical patients and carried out 77
pharmaceutical interventions. A total of 71 cases (92.21%) adhered
to treatment so that non-adherence occurred in 6 cases (7.79%).
In 25 cases pharmacologic agents were included and in 20 cases
mechanical prophylaxis. Dose adjustments, route, frequency, duplicity
and replacement made up 32 cases. Conclusion: The vertical
clinical pharmacist service included the prophylaxis for venous
thromboembolism and promotion of appropriate use of medicines in
the hospital.
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RESUMO

Objetivo: Descrever as intervengdes do servico do farmacéutico
clinico vertical na prevencédo do tromboembolismo venoso. Métodos:
Estudo prospectivo, feito em hospital privado. Durante 5 meses,

de janeiro a maio de 2012, o farmacéutico clinico avaliou os
pacientes clinicos internados sem profilaxia para o tromboembolismo
venoso. Se o paciente apresentasse critérios para desenvolver o
tromboembolismo e nao houvesse contraindicacoes para a profilaxia,
o farmacéutico clinico sugeria a incluséo da profilaxia medicamentosa
e/ou mecanica para equipe médica. Além disso, também foram feitas
sugestoes em relagdo a dose, via de administragdo, posologia,
duplicidade terapéutica e substituicdo do medicamento profilatico.
Resultados: Foram avaliados 9.000 pacientes internados e feitas 77
intervencdes farmacéuticas, houve adesdo em 71 casos (92,21%);
logo, a ndo adesao pelo médico ocorreu em 6 casos (7,79%). Em 25
casos houve a inclusao da profilaxia medicamentosa e, em 20 casos,
ainclusao da profilaxia mecanica. Os ajustes de dose, via, frequéncia,
duplicidade e substituicho somaram 32 casos. Conclusao: A
implantacdo do servico do farmacéutico clinico vertical abrangeu a
inclusao da profilaxia para tromboembolismo venoso e a promocéao
do uso correto de medicamentos no ambiente hospitalar.

Descritores: Tromboembolia venosa; Servico de farmacia hospitalar;
Seguranga do paciente

INTRODUCTION

Venous thromboembolism (VTE) includes deep vein
thrombosis (DVT) and pulmonary thromboembolism
(PTE). VTE affects mainly hospitalized patients and
its incidence is about one hundred times higher among
hospitalized patients than in non-hospitalized patients.(V
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Every year in the United States, roughly 200,000
deaths occur due to VTE.? VTE is considered a
preventable cause of death.®

Risk of DVT in medical patients is 10-20% and the
risk in severe patients is 10-80%.®

VTE in hospitalized patients could be prevented
using pharmacological and/or mechanical measures,
which are considered cost-effectiveness.>®

VTE prevention was recommended by the Brazilian
Medical Association and the Federal Council of Medicine
in the Guideline project “venous thromboembolism:
prophylaxis in medical patients”, it is also supported
by international agencies and institutions such as the
American College of Chest Physicians, Joint Commission
on Accreditation of Health Care Organizations and
The National Quality Forum.10

According to Brazilian guidelines, hospitalized medical
patients are at high risk of developing VTE because of
several factors.”

A number of strategies could be used to increase
the use of prophylaxis measures in hospitalized patients
and, as a consequence, to decrease the risk of VIE
development. Professionals in charge to develop such
strategies are physicians, nurses and pharmacists. The
use of electronic alerts developed by physicians showed
decrease of 41% in VET risk.!" Nurses participations
by educational program showed an increase of 16%
in number of patients with adequate prophylaxis.('?
However, pharmacists participation in educational
program showed an increase from 43 to 58% in the use
of VET prophylaxis.(® Other study showed that use of
reminders created by pharmacists increased the use of
prophylaxis from 19.5 to 60%.1%

In our hospital, the clinical pharmacist main
responsibility is to ensure the appropriate use of
medicines. The clinical pharmacist assess medical
prescriptions concerning adverse effects, compatibility
of injectable drugs, supra or sub-therapeutic doses,
allergies, drug interactions, legibility, dilution, route
of administration, frequency, drug administration
using a probe (concerning risk of obstruction and
inadequate absorption), scheduling, adjustments related
to kidney function and medicine reconciliation.
Besides these activities, clinical pharmacists are also
responsible to provide medicines that are not available
in the hospital and participate in multidisciplinary
visits.(19

Clinical pharmacists could contribute to prevent
VET because this professional is part of the
multidisciplinary team responsible to provide the best
care to inpatients.
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OBJECTIVE

To describe interventions of a vertical clinical pharmacist
service in prevention of venous thromboembolism.

METHODS

This prospective study was carried out at Hospital
Israelita Albert Einstein, a tertiary private hospital
with around 600 beds. We included only adult medical
inpatients admitted from January to May 2012.

At our hospital, there is one clinical pharmacist for
each inpatient unit. This pharmacist is responsible for
44 beds on average, with exception of adult intensive
care unit that, since March 2012, has 1 pharmacist for
each 20 beds.

Since January 2012 a new conception for the role
of clinical pharmacist at our institution was created and
named vertical clinical pharmacist, i.e., a professional
exclusively responsible for VET prevention in the
hospital and with the main goal to work along with
clinical pharmacists at admission units.

Patients were evaluated by both the vertical clinical
pharmacist and the clinical pharmacist at admission units.

Medical patients without anticoagulants were evaluated
using an algorithm based on Brazilian Guidelines on
Prevention of Venous Thromboembolism in Medical
Patients.” When a patient without prophylaxis was
identified and had risk of developing VET, the clinical
pharmacist informed the medical team and suggested
prophylaxis. When prophylaxis was accepted, it was
included in prescription and registered in the patient’s
medical record.

The analysis of clinical pharmacist besides indicates
prophylaxis also resulted in other interventions, such
as: appropriate dose, posology, route of administration,
therapeutic duplicity and discussion of best therapeutic
option, depend on the patient who was evaluated.

All clinical pharmacists’ interventions were gathered
monthly, including those cases of non-adherence to
prophylaxis by the medical team.

This study was not submitted to Ethical and Research
Committee because the analysis included only data
from institutional indicators.

RESULTS

During the 5 months of the study, 77 pharmaceutical
interventions were conducted. There were adherence
in 71 cases (92.21% - Table 1) and six non-adherence
by the medical team (7.79% - Table 2). Upon patients
admission at units, the clinical pharmacist and the
vertical clinical pharmacist evaluated about 90 patients
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Table 1. Monthly clinical pharmacists” interventions that were accepted by medical team

Type of intervention Jan Feb Mar Apr May Total
Inclusion of prophylactic agents 6 2 6 4 7 25
Inclusion of mechanical prophylaxis 4 5 4 7 0 20
Dose adjustment 2 2 6 5 1 16
Posology adjustment 1 0 0 0 1 2
Route of administration adjustment 0 1 1 0 0 2
Changing of prophylactic agent 0 0 2 0 1 3
Suspension of a prescribed prophylactic agent to avoid duplicity 0 0 0 2 1 3
Total 13 10 19 18 11 n

Table 2. Monthly interventions suggested by the clinical pharmacist that were not accepted by the medical team

Non-adherence by medical team Jan Feb Mar Apr May Total
Non-acceptance of prophylactic agent 1 0 0 1 1 3
Non-acceptance of mechanical prophylaxis 1 0 0 1 0 2
Non-acceptance of dose adjustment 0 0 1 0 0 1
Total 2 0 1 2 1 6

per day. A total of 9,000 patients were evaluated during
the period of the study.

Prophylactic agent was accepted in 25 cases and
mechanical prophylaxis in 20 cases. The use of
mechanical prophylaxis was recommended for patients
who had contraindications to prophylactic agent, e.g.,
thrombocytopenia and active bleeding.

There was dose adjustment prescribed in 16 cases.
Adjustments occurred mainly in elderly patients with
alterations in kidney function. Because of risk of
bleeding doses were reduced.

Other interventions were alteration of enoxaparin
posology from every 12 hours to once a day (two cases),
alteration of route of administration from intravenous to
subcutaneous (two cases), replacement of prophylactic
medicine because of risk of bleeding in patients with
altered kidney function (three cases) and duplicity of
therapeutic (three cases).

DISCUSSION

Several inpatients have risk of VET but often they
are not appropriate assessed and neither received
appropriate prophylaxis. Data in the literature show this
absence of assessment or prophylaxis.('!” This study
confirm this absence especially because pharmacist
included prophylaxis in 45 cases.

No studies on participation of pharmacist in VET
prophylaxis was conducted Brazil, but some international
experiences shown good results concerning increase of
number of patients with prophylaxis by intervention
done by the clinical pharmacist both by participation in
multidisciplinary visits or by active seeking.(!41®

Prophylactic agents are indicated injectable
anticoagulant drugs such as non-fractionated heparin,
heparin of low molecular weight, fondaparinux and oral
medicines as factor Xa and thrombin inhibitors. Patients
who had contraindication to anticoagulants, the
mechanical prophylaxis (gradual compression stockings
and the use of intermittent pneumatic compression
devices) is recommended.®® Of our sample, 22 cases
had contraindications for prophylactic agents. For these
patients the mechanical prophylaxis was suggested.

Our findings showed that pharmacists contributed
to improve the use of prophylaxis when identified
and suggested its use, in addition they promoted the
appropriate use of medicines. Pharmacists’ suggestions
were accepted in 92.21% of cases, which were similar to
pharmacists’ interventions in the hospital.("®

This study has two limitations. Firstly, is the lack
of data on patients who developed VET during
hospitalization, which did not enabled to demonstrate
the impact of role of pharmacists concerning to the
number of VET patients. Secondly, there was a difficult
to evaluate patients in the appropriate manner on
prophylaxis because VET is multifactorial.

We found patients with high risk of VET without
prophylaxis, but the medical team recorded their decision
of non-adherence to prophylaxis in the patient’s medical
record. In such cases, the pharmacist did not interfere.

CONCLUSION

It is important that hospitals adopt strategies to
decrease chances of inpatients to develop venous
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thromboembolism. The consequences of VET could
be fatal, besides the likelihood to increase length of
hospital stay and associated direct and indirect costs.

The implementation of vertical clinical pharmacist
service included the venous thromboembolism prophylaxis
and the promotion of appropriate use of medicines in
the hospital environment.

Clinical pharmacists’ interventions were the
inclusion of prophylactic agents, inclusion of mechanical
prophylaxis, dose adjustment, posology adjustment,
route of administration adjustment, replacement of
prophylactic medicines and suspension of prophylaxis
to avoid therapeutic duplicity.

REFERENCES

1. Heit JA, Melton LJ 3rd, Lohse CM, Petterson TM, Silverstein MD, Mohr
DN, et al. Incidence of venous thromboembolism in hospitalized patients vs
community residents. Mayao Clin Proc. 2001;76(11):1102-10.

2. Horlander KT, Mannino DM, Leeper KV. Pulmonary embolism mortality in the
United States, 1979-1998: an analysis using multiple-cause mortality data.
Arch Intern Med. 2003;163(14):1711-7.

3. Kahn SR, Lim W, Dunn AS, Cushman M, Dentali F, Akl EA, Cook DJ, Balekian AA,
Klein RC, Le H, Schulman S, Murad MH; American College of Chest Physicians.
Prevention of VTE in nonsurgical patients: Antithrombotic Therapy and Prevention
of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines. Chest. 2012;141(2 Suppl): 195S-226S.

4. Geerts WH, Pineo GF, Heit JA, Bergquist D, Lassen MR, Colwell CW, et al.
Prevention of venous thromboembolism: the Seventh ACCP Conference on
Antithrombotic and Thrombolytic Therapy. Chest. 2004;126(3 Suppl):338S-400S.

5. Sud S, Mittmann N, Cook DJ, Geerts W, Chan B, Dodek P Gould MK, Guyatt
G, Arabi Y, Fowler RA; Canadian Critical Care Trials Group; E-PROTECT
Investigators. Screening and prevention of venous thromboembolism in
critically ill patients: a decision analysis and economic evaluation. Am J
Respir Crit Care Med. 2011;184(11):1289-98.

6. Pineo GF. Prevention of venous thromboembolic disease in medical patients
[Internet]. 2012 [cited 2012 jun 10]. Avaliable from: http://www.uptodate.com/

einstein. 2014;12(1):27-30

Projeto Diretrizes. Tromboembolismo venoso: profilaxia em pacientes
clinicos [Internet]. 2005 [cited 2012 mai 01]. Avaiable from: http://www.
projetodiretrizes.org.br/

Qaseem A, Chou R, Humphrey LL, Starkey M, Shekelle P; Clinical Guidelines
Committee of the American College of Physicians. Venous thromboembolism
prophylaxis in hospitalized patients: a clinical practice guideline from the
American College of Physicians. Ann Intern Med. 2011;155(9):625-32.

U.S. Department of Health and Human Services and Joint Commission on
Accreditation of Health Care Organizations [Internet]. 2011 [cited 2012 jun
10]. Available from http://www:.jointcommission.org/

. National Quality Forum. National Voluntary Consensus Standards for Prevention

and Care of Venous Thromboembolism: Policy, Preferred Practices and
Performance Measures [Internet]. 2008 [cited 2012 jun 10]. Available from:
http://www.qualityforum.org/

. Kucher N, Koo S, Quiroz R, Cooper JM, Paterno MD, Soukonnikov B, et al.

Electronic alerts to prevent venous thromboembolism among hospitalized
patients. N Engl J Med. 2005;352(10):969-77.

. Gibbs H, Fletcher J, Blombery P Collins R, Wheatley D. Venous

thromboembolism prophylaxis guideline implementation is improved by nurse
directed feedback and audit. Thromb J. 2011;9(1):7.

. Dobesh PP Stacy ZA. Effect of a clinical pharmacy education program

on improvement in the quantity and quality of venous thromboembolism
prophylaxis for medically ill patients. J Manag Care Pharm. 2005;11(9):755-62.

. Bauer JB, Chun DS, Karpinski TA. Pharmacist-led program to improve venous

thromboembolism prophylaxis in a community hospital. Am J Health Syst
Pharm. 2008;65(17):1643-7.

. Ferracini FT, Aimeida SM, Locatelli J, Petriccione S, Haga CS. Implantacao e

evolugdo da farmécia clinica no uso racional de medicamentos em hospital
tercidrio de grande porte. Einstein. 2011;9(4 Pt 1):456-60.

. Anderson FA Jr, Zayaruzny M, Heit JA, Fidan D, Cohen AT. Estimated

annual numbers of US acute-care hospital patients at risk for venous
thromboembolism. Am J Hematol. 2007;82(9):777-82.

. Cohen AT, Tapson VF, Bergmann JF, Goldhaber SZ, Kakkar AK, Deslandes B,

Huang W, Zayaruzny M, Emery L, Anderson FA Jr; ENDORSE Investigators.
Venous thromboembolism risk and prophylaxis in the acute hospital care
setting (ENDORSE study): a multinational cross-sectional study. Lancet. 2008
Feb 2;371(9610):387-94. Erratum in: Lancet. 2008 Jun 7;371(9628):1914.

. Khalili H, Dashti-Khavidaki S, Talasaz AH, Mahmoudi L, Eslami K, Tabeefar H. Is

deep vein thrombosis prophylaxis appropriate in the medical wards? A clinical
pharmacists intervention study. Pharm World Sci. 2010;32(5):594-600.



