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ABSTRACT: Critically ill patients at ICU are treated with poly pharmacy and conservative drug management is
necessary for ensuring drugs’ safety and accuracy. The objective of this study waalytpe the qualitative
intervention of critical care pharmad@$CCP) in critically ill patients’ effective medication management. This was a 6
months long observational study. All the provided suggestions of CCP were categorized\ iftioug-drug
interaction) B (addition of new drug therapiesy (rational dosing of antibioticsD (acceleration or deceleration of

the dosesand E @dverse drug reactiarut of total CCP’s 650 suggestions, 566 (87.08%) suggestions were accepted
by doctors and modifeethe therapies, accordingl@CP being a part of ICU’s multi professional team contribge
professional roles in generating safe, appropriate and quality prescriptions, which finally ttarnguality

pharmacotherapy for critically ill patients at ICU
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INTRODUCTION

The perception oftaking special care for
critically ill patients firstly introduced in 1954, by
Florence Nightigale during theCrimean War In
1954, first multidisciplinary intensive catmit (ICU)
was establishedn USA? Critical care pharmacy
service, as a core clinicaharmacyprofession, began
around 19703 The dinical pharmacist of ICU, also
known asCritical care pharmaciss (CCP) is one of
the most useful and supportingoersons in the ICU
team and a CCP is atrained specialist ofICU’s
conservative pharmagdbterapies pathophysiologyof
critical diseasesand pharmacokinetiggharmace
dynamicsof drugs They haveamalgamated clinical
knowledge andpractical experience oneffective
poly-medication therapy for critically ill patients and
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being acore ICU team memberCCP plays his
potential roles in the comprehensive treatment
management forensuring medicationsafety and
optimum effectiveness ehedications

Patients at ICU are at high risk of potential
medicationinduced adverse drug reactsmndrug
drug or drugdiseaseinteractions,dose related drug
toxicity and some caseof inadequate drug therapy
The diseasand treatment complexity of critically ill
patients at ICU is due to patients’ pahedication
therapies, which make the pharmacological
evaluations of the medidans significantly tougf.A
multiple studies showed that presence of critical care
pharmacits reduce prescription medicatioresrors,
improve patiertreatment outcomes, ensure cost
effectiveness of medications, minimize wastage of
drugs and reduce overall mortality rate inshof the
disease condition® In 2006, inthe United Statesof
America USA) a surveywas doneover 1,034 ICUs
of 382 hospitalsonly 62.2% of ICUs reported that
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they have clinical pharmacy servicesand

Hassan et al.

professional contributions of tical care pharmacist

pharmacists participate in ICUs’ grand round is 4.4were appreciated and acceptday the concerned

+/- 1.5 days/weeland at least 75% of patient ICU
days, they involg in fundamental clinical pharmacy
activities®

As a member of the ICU’'s multi professional
team, critical care pharmacistputs his additional

doctors and other medical staffs and as a redait,
by day that service became the cornerstone of the
critical patient care management at critical care areas
of that hospital. The targé of this study was to
analyze the contributions of a critical care pharmacist

values in the targeted patient care by suggestint) the therapeutic management of critically ill

doctors mostly in prescribing the medications
appropriately monitoring drug administration and

patients at ICU of a tertiary level hospital.

efficacy of administered medications and giving drugMATERIALS AND METHOD S

related up to date informationto healthcare
professional$’® Under the provision of clinical
pharmacy, the existence of a dedicated pharmacist
ICU setup systentally ensureshe development of

The 8 months’ data (March, 2018 to October,
2018) forthis retrospective studyere collectedrom
the master serviceecorddata ofgeneral adult ICU
department of Square hospitals Itd.,, Dhaka,

some essentialools for better patient care service Bangladesh During that period CCP clinically
like, conservative treatment guidelines for critically goryedtotal 8,28 critically ill patientsin the ICU and

ill patients management, differerdrugtreatment

policies, pharmaceuticals care monitoring protocols

7,92 patiets data were considered for the study
purpose The rest of thadmittedpatients data were

incorporaton of new or latest drug therapies in the ot considered for the study becau€P did not

ordinary treatmet paradigm and so dn

find any suggestion from their prescriptionBhe

In Asia and in most of the developing countries,ratio between patients and CCP in that ICU was 8:1.

the role of clinical pharmacists and the possible
in clinical

advantages of having pharmacists
activities are not well uretstood by the healthcare
professionalss thosare well established from many

years ago in most of the developed countries like

USA and United Kingdom (K).*? In Bangladesh,
the journey of hospital pharmastarted around 2005
and till today, this serge is limited in few tertiary
level private hospitalsof some mega cities
Following that initiation of hospital pharmacy
practices in Bangladesh, Square hospstdld., a
tertiary level private hospital in Dhakas a local
pioneer, initiated the Clinical pharmacyactivities
since its inception in 200@ue to various reasons,
this service was stoppediter few yearsand started
again through establishindgCritical care pharmacy
service in 2015 especially at adult ICU department
with one dedicated clined pharmacist, named as
‘Critical care pharmacistind that clinical pharmacy
support had been extendsoonto other critical care
areas like, CCU, NeurtCU, HDU, NeonatallCU,
PediatriclCU, successfully.  The continuous

Data colletion process fothis study wadased

on the record of regular critical care pharmacists’
patientwise suggestions to doctors of the ICU and
the responses of the doctors in respect to those
suggestions on retiime basis.

The flow of CCP’s suggestion The CCP
analyzed all prescribed medicatioaad laboratory
reportsof every ICU patient before participating in
ICU doctors’ grand round once in the morning
everydayand during round timeCCP shared the
associatedindings andsuggestions to the consultan
doctor (head of round team)After reviewing
prescriptions, CCP provided drugrelated
suggestionsalso concerning thecurrentassociated
diseass or disease progressionin a manual
individual patiewise form, named as ‘Pharmacist
Suggestion Form’ard doctors followeelp those
suggestiomotes written by the CCP. The final
decisionalwayswas takenby the consultant docter
and if acceptedchangeswere madeaccordingly
Beyond the doctorsgrand round CCP routinely
checked up medications of the prégtions of
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patientsas per the requiremeand newly generated CCP found36 (4.35%) patients’ prescriptionghere
suggestions were shared tothe doctors, no suggestion requirgdablel).

spontaneously CCP’s provided suggestions and CCP analyzed all prescribed medicationk

associatedmodifications of the prescriptionsvere  prescriptions in thelrug safety’spoint of view and

categorized as follows after reviewing drug therapies, theymade

A. Drug-drug interaction ssociated modification or  suggestions for doctors considering all five categories
deletion of drug therapies (A, B, C,D & E) in order to make the drug therapies

B. Addition of newdrug therapies appropriate safeand effective. In this studyeong

C. Rational dosing of antibiotics 650 CCP’s suggestions, under categ@ryDrug

D. Adjustmentof the dossof prescribed drug interaction associated modification or deletion
medications of drug therapies), categeB/(Addition of new drug

E. Prescribed drug induced adverse drug reaction therapies), categol@ (Rational dosing of
The CCP recorded patienise all the antibiotics), categor (Acceleration or deceleration

suggetions he forwarded to doctors and the numberof the doses of prescribed medications) and category
of suggestions accepted accordingly by the dodtors E (Prescribed drug induced adverse drug reaction),
the hospital’'s own online record system. All those84 (12.92%, n= 650), 102 (15.69%, = 650), 358
retrospective data of this study weamalyzed by (55.08%, n= 650), 57 (8.77%, r= 650) and 49
using IBM SPSSsoftware(version 22) The ethical (7.54%, n = 650) (Table 2) suggestions were

approwl for this study was taken dfebruary 2018 generated byCCP, respectively, and placed to
from the hospital ethical committee doctors for furthertherapeutic considerationsand

modifications of presciptions, accordingly. Among

all the suggestions given by the CCP durititat
time-period the highest number of suggestions came
under the category (Rational dosing of antibiotics)
(358 suggestions, 55.08%, B50) (table2) and the
lowest number of suggestions came under the
7%category E (Prescribed drug induced adverse drug

}eaction) (49 suggssns, 7.54%, n650) (table2).

RESULTS

CCP reviewed all critically ill patients
prescribedmedications from the day of admission to
the day of discharge from ICU. Among the totd&8
(N) critically ill patients, CCP worked on,92
patients (95.65%; N= 828) and made 650 (82.0
suggestions for doctors’ consideosis (table 1).

Table 1. Review of pracriptions and CCP’s suggestions.

Total patients Number of patients’ Number of suggestions  Number of prescriptions required
admitted(N) prescriptions reviewednd % given and % no suggestion and % (N= 828)
828 792 (95.65) 650 (82.07) 36 (4.35)

Table 2. Categorization of suggestions

Suggestion categories Number of suggestions  Total suggestions given Number of suggestions Total suggestions

given (%) accepted by doctors  accepted by doctors (%)
A 84 12.92 73 86.90
B 102 15.69 88 86.27
C 358 55.08 326 91.06
D 57 8.77 40 70.18
E 49 7.54 39 79.59




116 Hassan et al.

After getting suggestions from CCP, doctorsresponse to those CCP’s suggestions, the highest
assessed all the clinical evidences like, pathologicatumber of CCP’s suggestions (326, B58) were
and microbiological data, disease conditions, currenaccepted under catey C (91.06%, n=358) (tabl®)
signs and symptomsecent physiological status and and the lowest number of CCP’s suggestions (40, n=
most possible optimum target of the treatinemd 57) were accepted undestegory D(70.18%, n=57)
finally reconciledthe prescriptioa In contrast with  (table2) by doctors.

those CCP’s clinical suggestions regarding the After working on 828 patients, CCP generated
modifications of paents drug therapies in the 650 suggestiongtable 1) for ICU’'s doctorsduring
pre<riptions, under categor\, B, C, D and E, 73 that 6month periodand among those suggestions,
suggestions  (86.90%, n=650), 88 suggestions 566 (87.08%, n=650) (table 3) suggestionswere
(86.27%, n=360), 326 suggestions (91.06%, 850),  succesfully accepted by doctors argfescriptions
40 suggestion (70.18%, nB50) and 39 suggestions were modified accordingly. On the other hand, 84

(79.59%, n=650) (table3) had been accepteahd (12.92%, n= 650) (table3) suggestions were not
necessary adjustments in the prescriptions wergccepted by doctors.

accomplished by the doctos, accordingly In

Table 3.Overall acceptances of CCP’s suggestions by doctors.

Total number of Total number of Total suggestions Total number of Total suggestions not

suggestions createby suggestions accepted by accepted by doctors suggestions not accepted by accepted by doctors

CCP (n) doctors (n= 650) (%) doctors (n= 650) (%)

650 566 87.08 84 12.92
DISCUSSION care areas like, ICU, is highly demandable in this

Critical care pharmacist, the more specializedPerspective who can sensibly consider thissees
form of clinical pharmacistasprofoundtherapeutic ~and work for ensuring quality patient cére.
knowledge and tremendous clinical efficiencies in  Studies found thatamong the ICUs multi
order to play role irmedication reviewcomplicated professional team memberghe importance of
therapeutic managemermharmacokinetic evaluation presence of clinical phatwist was clearly
of medications and decision taking in cruciasle  distinguishedhroughits quality patient care servigce
savingtimes.* In this study,during the study period, which ultimately represented thiategrated better
the critical care pharmacist worked at general adultreatment management for critically ill patiefits’
ICU department and revieweB?8 ICU's admitted Generally, patients at ICU always go through
critically ill patients’ prescriptions thoroughlfor multiple disease conditions and usecomplex poly
finding possible modificatiorof the drug therapies pharmacy in these patients increase the chance of
for ensuring medications’ safety, accuracy andpossible druglrug interactions. A studfound that
appropriatenessA critically ill patientin ICU setup clinical pharmacistsare able toreduce 40% drug
is continuously monitored by ICUs multi interactionsby reviewing alllCU prescriptions and
professional team arttie presence gdoly pharmacy reduced incidences of drug interacis ensured
in the prescriptionis very common.Medication  quality doctors’ prescriptionst ICU In our study,
errors is the more or less frequently occurring fault inCCP providedB4(n=650)drug-drug interactiorbased
the poly pharmacy prescriptions of these patients ansuggestions and among those, 73 (86.90%)
nurses sometimes do errors in medicationssuggestions were accepted by doctors and
administration or dose calculatioB8tudy shows that modification of prescriptions were accomplished
the pesence of a responsible pharmacist in criticabccordimgly, which ultimately ensured the medication
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safety and enhanced the overall quality ofadmission are observed among one third of patients

prescriptions at ICU. and among 256 general medicinepitients, every
Sometimes, drug management in ICU patientthird patient's prescription has one or more

become so critical for doctors specially when patientunintentional medication discrepancieSo, clinical

are found intolerable or unresponsive tiséng drug ~ Pharmacist’s intervention ensures better medication

therapies and require alteration or addition of newmanagement and associated drug safety.

drug therapies for immediate management. In this Like medication err@ in the prescriptiondrug

study, during ICU grand round;CP providedhis induced adverse drugeactions(ADR) are another

suggestions (102, n=650) regarding new drugserious andlife threatening incidences in poly

therapies when doctors domking for additionalnew  pharmacy dependent patient$ critical care areas

drug therapies for the manamgent of critically ill  like, ICU. Several studies showed thadower
patients and at that moment, those suggestioniscidences of ADR found among ICU’s patients
opened the doors of required treatment. when clinical pharmacistare involvedin ICU’s

Body's fluid volume changes and one or moremultidisciplinary teant> CCP of the current study
organ dysfunction in ICU’s critically ill patients are found 49 ADR incidences during the studgt ICU
mostly common which ultimately alter the and among those, 39 (79.59%) justified suggestions
pharmacokinetics ahanydrugs includig antibiotics ~Were accepted by doctors and AD&ssociated
and requiredose adjustment§.A study found that Symptoms management therapies were applied
antibiotics’ doses adjustments according to the immediatéy. Continuous observation gfatients in
correspondendrgan failurearemanagederfectlyby ~ response to current medication therapiess the
involving clinical phamacist in the ICU's multi basicmechanismof CCP to identify suspected ADRs
professional teamand enhanced the activitpf in patientsand aftercompletejustifications of the
antimicrobial stewardshi@d. In the current study, incidences, doctors reconciled the prescription
CCP suggested highest 358 (55.08%, n=650)accordingly;thatultimatelyensured patients’ present
suggestions on antibioti@tional dosing and highest and future medications’ safety.The clinical
number of suggestions (326, 91.06%8re accepted Ppharmacist is the person who is selectively
by doctors in this regard.CCP continuously responsible formonitoring these adverse events in
monitored prophylactic and therapieuantibiotics of ~ patients, to suggest the doctors for taking necessary
every patient;those were given immediately after management to overcee the incidence and to
patients’ admission at ICU or at review stage afteieducate the patients regarding the occurred incidence
having microbiological reportsThis study indicates ~ and itspropermanagementechniquesn future.
that CCP’s supports to doctors are highly required Though this study did not focus on CCP induced
and effectivefor ensuring rational andppropriate cost reduction of medications of patients, but
use of antibioticsn critically ill patients which is  definitely a cost effectivareatmat managemenfor
essential for quality treatment of overall infections inevery patient wasbserved through the inclusion of
ICUs patients Other than aiiiotics, general CCP’s service at ICU. Globally, multiple studies
medications were also monitored by the CCP andound that intervention of clinical pharmacist at
among 57 suggestionson medications’ dose critical care areas ensured quality treatment with a
adjustment 40 (70.18%) suggtiens were accepted significant treatment cost redumti phenomenoff:

by doctors and prescriptions were reconciled As a newly developing country, in Bangladesh,
accordingly, which justified an updated drug therapywhere pharmacistsolesin hospital settings are still
management in concern with the curreliagnosed g very newandnot well familiarized profession, the
disease conditions of critically ill patientslultiple  provision of having clinical pharmacish multi
studies showed that medication errors durin%rofessionm team at localospitals, are clearly a






