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The objectives of this study were  to analyse prescribing errors in the
prescribing process of HIV/AIDS pat term of types, rate and prevalence of
error, and to assess the reductlon ofp or after pharmacist participation on
prescribing error prevention. ®. ‘ ;
Samutsakhon Hospital. The stue : mto three phases. In phase 1, the
prescribing process was observed-and errors were assessed by the
investigator during October : en 07. In phase 2, pharmacists
with physicians and nu armacist participation in
prescribing error prevention 1-month period. In phase
3, The role of pharmacist in ' csorilt
December 15, 2007 to Jansar v Atotal - tients in phase 1 and 254
patients in phase 3 were evall I'he ere 123 T cribing errors in phase 1 but
only 8 prescribing errors # a Ctror; rates were 19.19% in phase 1 and
1.20% in phase 3. Types of eufors nonly found were prescribing medication
with the incorrect time (not ag (44.72%), do not specified strength
(21. 14%) and incorrect indic 0 anistic infections (13.01%). Types of
 errorsaawere internist (45.45%), general
practitioner  (23.17%), wand " meédical ‘specialistm(l3.61%). All pharmacists’
recommendations to physiciz - <larification of order, time
changing, and cessation ef drug. X

The results indicated that subs on o@’rescribing error rate came
from pharmacist partlclpatlon prior to physician prescribing which included

reviewing the re v1ral regimen using
self-inking stampﬁﬁ ﬁq%t (it ﬁif‘i‘o and preparing the
This stud recommended that "collaboratloﬂnwnh physiciafis and nurses to

medication.
develop the ? @nﬁst p )1 a ﬁiscnbmg error
prevention wi ensure at patients are sa receive appropriate therapy.
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CHAPTER1
INTRODUCTION

The human immunodeficiency virus (HIV) is a retrovirus that infects
cells of the human immune system, destroying or impairing their function.
In the early stages of infection, the person has no symptoms. However, as
the infection progresses, the immune’ system becomes weaker, and the
person becomes more susceptible to-Opportunistic infections. The most
advanced stage of HIV infection 1s acquired immunodeficiency syndrome
(AIDS). It can take.40-15 years for an HlV-infected person to develop

AIDS; antiretroviralidrugs ¢an slow down the proeess even further.

About 33 million people areho‘w living with HIV, of whom more
than 30 million live in low and middle income countries. WHO estimates
that at least 9.7 million of*these people are in need of antiretroviral
treatment (ART). As of December 2007 there are 3 million people had

access to ART in low- and mlddle—lncome countrles.[ I

Several studiés have shown that antiretroviral treatment reduces both
mortality and morbidity rate of HILV infection, but routine access to
antiretroviral “ medication 'is ‘mot available in every country. Current
treatment for HIV infection that is widely.acceptable is,consists of highly
active antiretroviral'therapy, o HAART. This has been highly beneficial to
HIV-infected individual since its introduction in 1996 when the protease
inhibitor-based HAART initially became available. Current optimal
HAART consists of at least three ARV drugs. These ARV drugs belong to,
at least, two types of anti-retroviral agents. Typical regimens consist of two
nucleoside analogue reverse transcriptase inhibitors (NRTIs) plus either a

protease inhibitor or a non-nucleoside reverse transcriptase inhibitor
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(NNRTI). HAART stabilizes of patient’s symptoms and viremia, but it

neither cures the patient of HIV, nor alleviates the symptoms, and high
levels of HIV-1, often HAART resistant, return once treatment is stopped.
Moreover, it would take more than the lifetime of an individual to be
cleared of HIV infection using HAART. Despite this, many HIV-infected
individuals have experienced remarkable improvements in their general
health and quality of life, which has led to the plummeting of
HIV-associated morbidity and mottality. In the absence of HAART,
progression from HIV_ infection tarAIDS 0ccurs at a median of nine to ten
years and the median survival time after developing AIDS is only 9.2
months. HAART 1s theught'to in¢rease survival time between 4 and 12
years. HAART achieves far less than optimal results. This is due to a
variety of reasons such' as: medication intolerance/side effects, prior
ineffective antiretroviral therapy and infection with a drug-resistant strain
of HIV. However, non-adherence and.non-persistence with antiretroviral
therapy are the major reasons most th-atl‘ﬂ‘i'ndividuals fail to get any benefit
from HAART. The reasons for non-adheréfice and non-persistence with
HAART varied. Major psychosocial issues, such as poor access to medical
care, inadequate social supports, psychiatric ‘disease and drug abuse,
contribute to_non-adhefénce. The complexity of these HAART regimens,
whether due’to pill'number, dosing frequency, meal restrictions or other
issues ,along with, side-effects, ; create noni-adherence resulting in adverse
consequences.  The “side “effects “include “lipodystrophy, “dyslipidaemia,
insulin resistance, an increase in cardiovascular risks and birth defects.™”

In Thailand, about 700,000 people out of a population of 63 million
are infected with HIV. It is estimated that 2 % of men and 1 % of women
are currently living with HIV. There are 30,000 to 50,000 new AIDS and
HIV infected patients each year. As a result of successful prevention

campaign, the incidence of newly HIV infected has stabilized."!
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There are 22 ARV agents within the four classes which were

approved for the treatment of HIV infection by the US Food and Drug
Administration (FDA). Prescribing ARV therapy can be complex since the
medications have multiple names, abbreviations, dosing strategies, and
regimen permutations. In addition, the nationwide shortage of pharmacists
places extra time constraints on careful filling, double-checking, and
counseling of any complicated ' medication regimen-including ARVs.
People who are infected with HIV maynet be familiar with the number of
tablets per dose, frequency of administration, dietary requirements of their
regimens, side-effect management, and the dangers of nonadherence-
despite multiple educational sessions. These factors as well as others make
the ARV agents be a tafgef for potential medication errors."

Improved undesStanding ‘of \the type, frequency, and associated
factors of medication efrors, should assist in the implementation of more
effective error prevention strategics. Medication error may be detected and
prevented by a multidisciplinary teaﬁ, liﬂ”r'icluding physicians, pharmacists,
nurses, supportive, personnel (e.g., rp‘héu"macy assistants), patients, and
others.

Pharmacist can bring such changes to establish measurement and to
monitor of _medication*use process.’.These. changes will also make
pharmacist motre possible to use the information'gained from monitoring to
work collaboratively, with.nurses and, physicians, in order-to.amprove patient
safety.

The improvement of prescribing process of HIV clinic in
Samutsakhon Hospital, a provincial hospital of 509 beds, the process of
HIV care starts from the patient met the nurse for measuring vital sign and
gathering patient’s data. After that patients met with a physician who
prescribes ARV medication. Then, patients met the nurse again. The nurse

write lab request and make an appointment date for next follow up. Finally
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patients receive medicine from pharmacy department. In such process, if

there are some problems about prescribing error, pharmacist will discuss
with physician to solve the error. Previous approach to prevent medication
error is inadequate owing to insufficient data about the prevalence, types,
and cause of errors. In order to increase the quality of treatment,
medication analysis is established in the HIV clinic. Risk management to
reduce and prevent such error is organized. This study was thus performed
to obtain the following objectives. Thecsprescribing process at the HIV
clinic was analyzed and pharmacist partiCipation was implemented as a

model.

Objectives of the study
1. To descubes type ‘and prevalence of prescribing errors
occurring in /pharmacist, participation on prescribing error
prevention among -HIV/AIDs patients.
2. To assess the reduction of liirescribing error after pharmacist
participation on prescribing error prevention among HIV/AIDs

patients.

Expected benefit
1. The'well-established'role of pharmacist in HIV/AIDs patients
care.team.will.be described.
2." Preventable adverse drug events occurring among HIV/AIDs
patients receiving anti-retroviral treatment will be minimized.
3. Appropriate and correct treatment in the medication use
process could result in substantial improvement in patient

safety.



CHAPTERII
LITERATURE REVIEW

Antiretroviral Therapy” ™

Potent combination antiretroviral therapy (ART), consisting of 3 or
more antiretroviral drugs (ARV), has greatly improved the health and
survival rates of HIV-infected patients in the areas around the world that
need the access to ARVs.

More than 20 individual ARV régmmens are available in the resource
sufficient world, 1 addition to several fixed-dose combination
preparations. These cam'be ¢ombined to comstruct a number of effective
regimens for initial and‘'Subsequent therapy. ART is not without limitations,
however. ART does net eure HIV '“in.fection and it requires that multiple
medications be taken for very long periods of time (usually for the duration
of life). It 1s very expensive, aid may cause a variety of adverse effects. It
requires effective adherence in orae‘fl;" to prevent the emergence of
resistance, and treatment failure. The 'fva'i'liire of an, ARV regimen from drug
resistance usually “means that subsequent regimens are less likely to
succeed.

The process of initiating ART iavolves assessing patient readiness to
commence therapy and tnderstanding of its.implications including lifelong
therapy, adherence, and toxicities. Obtainifig nutritional*and psychosocial
support, and receiving family ‘and peer support ‘groups dare important when
decisions are being made about the initiation of ART.

The optimum time to commence ART is before patients become
unwell or present with their first opportunistic infection. Immunological
monitoring (CD4 testing) is the ideal way to approach this situation. A

baseline CD4 cell count not only guides the decision on when to initiate
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ART but is also essential if CD4 counts are to be used to monitor ART.

Table 1 summarizes the immunological criteria for the initiation of ART.

Table 2.1 CD4 criteria for the initiation of ART in adults and adolescents

[5,67]

Clinical symptom CD4 Treatment recommendation
(cells/mm’)

AIDS-defining any otart ART

illness

Symptomatic* any Start ART

Asymptomatic <200 Start ART

Asymptomatic 200-350- " Do mnot initiate treatment, follow

-~ symptom and CD4 every 3 months
Asymptomatic >350 . /Do not initiate treatment, follow

symptom and CD4 every 6 months
*symptomatic such as: oral thrus, Pruritic Popular Eruptions (PPE), fever,

diarrhea.

The use of standardized regimens has been an essential factor in
expanding access to ART, First. line regimen.for adults and adolescents
contains two NRTIs'plus one NNRTI; which-is efficacious and is generally
less expensive, than other.regimens., These-ARV regimen ate available as
fixed-dose combinations and do not require cold chain. In addition, a potent
new class, protease inhibitors for second-line treatments is preferred.
Disadvantages include different drug half-life resulting in the complicated
ART stopping process. The fact, that a single mutation is associated with

resistance to some drugs, and cross-resistance within the NNRTI class.
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The preferred NRTI backbone is composed of AZT or TDF

combined with either 3TC. Didanosine (ddl) is an adenosine analogue

NRTI recommended to be reserved for second-line regimens. Finally an

NNRTI, either EFV or NVP, should be added.
Choice of NRTIs

Lamivudine (3TC) has been and r€mains pivotal to all first-line ARV
regimens in resource limited settings. It'is.a core component of the dual
NRTI backbone in all ARV combinations. It has proved safe, has a
favourable toxicity prefile; monteratogenic, effective against hepatitis B
infection, relatively chi€ap to/ produce and widely available, including in
fixed-dose combinations (FDCs). |

Emtricitabine (FFC)'is a new NRTI that has recently been included
in WHO’s recommended ﬁrst-line‘g'? regimens. FTC is an equivalent
alternative to 3TC as it is structuralrly;l'}elated to 3TC shares the same
efficacy against HIV and hepatitis BV1rus andshas the same resistance
profile. It is available as an FDC with TDF and, recently, a formulation
with TDF, and EEV as a single, “three-in-one” pill was approved for
clinical use. ETC is not‘yet on the WH®O list of essential medications.

Zidovudine“(AZT) is 'included-as a preferred first-line NRTIL. It is
generally . well tolerated..and ,widely .available. in. some, FDCs. Initial
drug-related sid¢ effects are” headache and nausea, and'it"Can also cause
severe anemia and neutropenia. Hemoglobin monitoring is recommended
before and during treatment with AZT. This is particularly important in
areas with a high prevalence of malaria, where anemia is common. AZT is
associated with metabolic complications, such as lactic acidosis and

lipoatrophy, but to a lesser extent than d4T.
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Tenofovir (TDF) is now included as a preferred first-line NRTI,

because of its efficacy, ease of use and safety profile. This is a change from
the 2003 guidelines, which recommended reserving the use of TDF as part
of second-line regimens. TDF has long intracellular half-life and can be
used as part of once daily regimens. It is generally well tolerated and
studies suggest that it is not more frequently associated with renal
insufficiency in patients receiving TDF, the occurrence of renal
dysfunction in this contest is usually aittibutable to other causes. The dose
of TDF should be reduced in patients with underlying renal insufficiency.
Stavudine (d4T) 1s.reCognized as a life-saving drug that has played a
crucial role in ART . follout; ‘especially because of its availability in
fixed-dose combinations, the low cost of these FDCs and the clinical
efficacy of the regimens recommended. d4T has also been preferred over
AZT because of the requirement for limited or no laboratory monitoring.
However, d4T has been consistently'the NRTT most associated with lactic
acidosis, lipoatrophy and petipheral he&fopathy. The latter toxicities are
cumulative and often irreversible, ' and have sthe potential to affect
adherence in the long term. The stigmatization associated with lipoatrophy

can result in withdrawal from or refusal to enrollin ART programs.
Choice of NNRTIs

NNRTIs are potent and the 'key ARV class to be' combined with a
dual NRTTI backbone in first-line therapy and facilitate the construction of
relatively simple initial regimens.

Nevirapine (NVP) is widely available (including in several FDCs)
and is less costly than EFV. Moreover, significant experience has been
gained with this drug at country leveling resource-limited settings.

However, a higher incidence of rash is associated with it than with
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EFV. NVP-related rash may be severe and life-threatening, and

Stevens-Johnson syndrome may occur. NVP is also associated with a rare
but potentially life-threatening risk of hepatotoxicity. This makes the drug
less suitable for treating patients who use other hepatotoxic medications. In
the case of severe hepatic or skin reactions, NVP should be permanently
discontinued and not restarted. NVP is the preferred NNRTI for women if
there is potential for pregnancy or during the first trimester of pregnancy,
when EFV can not be used because 0f+its teratogenic effect. However,
symptomatic NVP-associated hepatic toxicity or serious rash, while
uncommon, is more frequentan women than in men.

Efavirenz (EFV)" can'be used once daily and is generally well
tolerated. However, it is /relatively costly and currently less widely
available than NVP. Itis primarily associated with toxicities related to the
central nervous system/(CNS), teratogenicity and rash. Rash is generally
mild, self-resolving and usually doeé wnot require the discontinuation of
therapy. EFV should be aveided in 'ﬁléitients with a history of severe
psychiatric illness;ywhen there is a pétéﬁﬁal for pregnancy and during the
first trimester of ‘pregnancy. In these situations, NVP may be the better
choice. EFV is the NNRTI of choice in individuals with TB/HIV

coinfection who are rec€iving rifampicin-based TB. therapy.
Use of protease inhibitors

The key element in the construction of an effective second-line
regimen for treatment failure is the PI component, as this represents a
potent drug from an entirely new class of agents. Maximizing the potency
of the PI component is critical for successful virological suppression and
durability of response. For this reason, a ritonavir-boosted PI is

recommended as the core of the second-line regimen.
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There are insufficient data on the differences between

ritonavir-boosted PIs to allow the recommendation of one agent over
another. Ritonavir-boosted Lopinavir (LPV/r) has the advantage of being
available as an FDC; moreover, the recent approval of a heat-stable tablet
formulation eliminates the need for refrigeration. For other PIs to be
boosted, ritonavir in heat-stable formulation is also desirable, particularly
in countries with hot climates, but it has not been developed. If LPV/r is
not an option, Ritonavir-boosted Indinavir (IDV/r) is effective but the
incidence of nephrolithiasis and.the daily fluid requirement make this
choice less attractive. Tn_ th€.absence of a cold chain and in advance of the
availability of the new formulation of LPV/r, nelfinavir (NFV) is an
acceptable alternativeschoige for the Pl component, although it is less

potent than a boosted PI.

ARV combinations to be avoided or used with caution

Monotherapy or dual therapy should notbe used to treat chronic HIV
infection; they may‘only be used in the setting of prevention of MTCT and
post-exposure prophylaxis. Certain dual NRTI backbone combinations
should not be.used within three-drug therapy. These are d4T+AZT (proven
antagonism).’ .. d4T+ddf * (overlapping * “toxicities) and 3TC+FTC
(interchangeable,.but should.not, be, used together),. The” combinations of
TDF+3TC+ABC and TDF+3TC+ddI select for the' K65R mutation and are
associated with high incidences of early virological failure. The
combinations of TDF+ddI+any NNRTI are also associated with high rates
of early virological failure. However, the use of ddI should be reserved for
second-line treatment, in which situation it is possible to consider TDF+ddI

with boosted Pls, provided that caution and close monitoring are practiced,
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until more data become available. The ddI dose should be adjusted when

used concomitantly with TDF in order to reduce the toxicity risk.

Definition of medication error

The National coordinating Council for Medication Error Reporting
and Prevention (NCCMERP) defines amedication error as any preventable
event that may cause or lead to.inappropriate medication use or patient
harm while the medication is“in the control of the health care professional,
patient, or consumer. Stich’events may be related to professional practice,
health care products, ©r procedures, and systems, including prescribing;
order communicationy product 'labeling; packaging, and nomenclature;
compounding;  dispensing;. . distribution;  administration; education;

monitoring; and use.”

Type of medication errors

The problems.and sources of medication €rrors are multidisciplinary

9 . . .. . .
I “Medication 8rtors _are divided into four main

and multifactorial.!®”
categories, namely preseribing-error, transeribing ‘error, dispensing error,
and administration error.'” These, errors ¢an, be.caused by many factors,
including system failure, human failure, ‘or”a ‘combination."System factors
may be related to the complexity of medication-use process, the type of
drug and route of administration, and the physical appearance and
availability of the drug product, Human factors may involve a health
professional’ s knowledge, experience, and education; interruptions;

distractions; and fatigue.!"!



12
Frequency of medication errors

The overall rate of errors was 3.99 errors per 1000 medication orders,
and the error rate varied among medication classes and prescribing services.
The most common specific factors associated with errors were decline in
renal or hepatic function requiring alteration of drug therapy (97 errors,
13.9%), patient history of allergy to the same medication class (84 errors,
12.1%), using the wrong drug name. doSage form, or abbreviation (total of
79 errors, 11.4%, for both brand name and generic name orders), incorrect
dosage calculations (77 girois, 11.1%), and atypical or unusual and critical
dosage frequency counsiderations (75 errors, 10.8%). The most common
groups of factors asso€iated with errors were those related to knowledge
and the application of knowledge regarding drug therapy (209 errors, 30%);
knowledge and use of knowledge regarding patient factors that affect drug
therapy (203 errors, 29.2%); use of caIGulations, decimal points, or unit and
rate expression factors (122 errors,“ '1‘%{.5%); and nomenclature factors
(incorrect drug name, dosage form, ofué-b"breviation) (93 errors, 13.4%). By
improving the focus of organizational, technological, and risk management

educational and training efforts using the tactors commonly associated with

prescribing errors, risk=to. patients from, adyerse. drug events should be

reduced.!'

Medication error prevention by pharmacist

The overall error rates of pharmacist intervention in preventing
potential harm by record the frequency and potential harm caused by errant
medication orders at two large pediatric hospitals were 1.35 and 1.77 per
100-patient days, and 4.9 and 4.5 per 1,000 medication orders, respectively.

The most type of error was incorrect dosage, and the most prevalent type of
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error was over dosage. Antibiotic was the class of drugs for which errant

orders were most common. At both institutions, physicians with the most
training were least likely to write errant medication orders. This may result
simply from their increased skill and experience.!"”’

In a general hospital in Israel during a 6-month period. A total of
160 medication order errors were detected at the hospital of which 60.6%
were prescription errors and 39.4% were therapy ones. Principal types of
errors detected were incorrect dosage (27:5%), interactions between drugs
(20%), incorrect drug (12.5%), woute (11.2%) and frequency (11.2%).
Medication error rate by.degree of severity was calculated per 100 patient
days. The highest rateswas found' in Hemato-Oncology (2.48), followed
by Intensive Care (0.82) Surgery (0.48) and Internal Medicine (0.26).
Anti-infective drugs were the most érevalent class of drugs in which errors
occurred (38.7%) followed by total,parenteral nutrition preparations
(21.8%), antineoplastics (15.6%) and':'!-anfcicoagulants (11.3%). Changes in
medication orders due to pharmacists’;iti%érvention only occurred in 73.8%
of error cases, most referring to dosagé or route change (37.5%).1'"

Medication: errors were detected using selffreport by pharmacists,
nurse review of all patient charts to classity errors by type during a 51-day.
Over the study period;=10,070 medication. orders were written, and 530
medications errors were ‘identified. Of the ' medication“errors; 53% involved
at least.one. missing, dose.of.a, medication,, 8% frequency.errors, and 5%

route errors.[ls]

HAART errors

HAART errors included the following: incomplete regimen,

incorrect dosage, incorrect schedule, medication-disease interaction,
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incorrect formulation, incorrect antiretroviral, duplication of therapy, and

drug-drug interaction.

A total of 73 HAART errors were confirmed in 41 patients in 651
beds tertiary care teaching hospital between August 4, 2005 and February
4, 2006. The most common type of error was incomplete regimen. There
was no significant difference in the frequency or type of prescribing when
comparing the pre-intervention and intervention phases.''

The analysis of medication etrOis involved at least one single or
combined HIV antiretroviral product revealed that 3% of the errors were
harmful. Most of the crrors (45%) occurred 1n the dispensing phase of the
medication use process, a finding that differs significantly from many
published studies. The miost frequent types of errors were wrong dose
(37.5%) and wrong s medication 7“(32%). Lamivudine was the most
commonly identified product to be involved in the errors. Community
hospitals were more likely«to havé-- prescribing errors than teaching
hospitals. Similar brand and-generic r'-la&i:es were associated with many of
the errors. With frequent dosing of many HIV medications, health care
organizations must‘have a process to clarify orders rapidly and maintain
current references of antiretrovirals. Prescribers should clearly spell out the
intended product and avoid abbreyiations,

A total of 108 “clinically significant prescribing errors involving
antiretrovirals.were detected-during.the.34-month study. period. The most
common errors were overdosing and underdosing.“Overall, €rrors occurred
in 5.8% of admitted patients prescribed antiretroviral medications. The rate
of error increased from 2% of admissions in 1996 to 12% of admissions in
1998. The most common likely related factors associated with errors were
confusion/lack of familiarity regarding appropriate dosing frequency
(30.3%) or dosage (25.5%), and confusion due to need for multiple dosage

units per dose (13%). This information should be considered in the
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development of medication error prevention strategies necessary to

prevent adverse patient outcomes resulting from such errors.”'™

Persons with HIV have compromised immune systems and often
take many medications. Thus, the risk and consequences of medication
errors are severe, and both providers and patients should carefully monitor
drug regimens to ensure that they are both safe and efficacious.!"”

HAART-related medication-prescribing errors; the causes of these
errors are often multifactorial and imcitide lack of knowledge about HIV
treatments, complexity of regimens, and sound-alike/look-alike names of
medications. Clinicians caring for HIV-infected patients should be aware of
the potential for prescribing errors associated with HAART and employ
strategies to prevent themd”)

Several published weports describe medication errors in patients
with HIV, which appear to be related to.a lack of knowledge, inexperience,

complexities of the antirgtroviral regimens, and sound-alike and look-alike

names.?!!

Errors identified with ordering’ protease inhibitors included the
incorrect frequency, the incorrect dose, and the ordering of protease
inhibitor as a monatherapeutic agent instead oflin combination with other

recommended antiretroviral agents,*”!

Contributing.factors of prescribing errors

Many factors have been associated with prescribing errors, including
knowledge and the application of knowledge regarding drug therapy,
inadequate patient history, calculations, decimal point errors, medication
with sound-alike or look-alike names, use of abbreviations.

Systematic evaluation type and frequency of identifiable factors

associated with prescribing errors. Of every third prescribing error was
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detected and averted by pharmacists in a 631-bed tertiary care teaching

hospital during the 1-year study period. Each error was retrospectively
evaluated by a physician and two pharmacists and a factor likely related to
the error was identified. A total of 2.103 confirmed clinically significant
medication prescribing errors were detected. Of the 696 potentially
significant prescribing errors were evaluated for a likely related factor. The
most common specific factors assoc¢iated with errors were the presence of
pathophysiological status or disease (renalimpairment, hepatic failure) that
required alteration of drug therapy(13.9%), patient history of allergy to the
same medication class (12:1%). using the wrong drug name, dosage form,
or abbreviation (11.4%); andlincorrect dosage calculations (11.1%).1"*!

Numbers contajding decimal points are a major source of errors.*”!
They can easily be missed, especially on on-lined order sheets, carbon
forms, and faxes. If a dec¢imal point.is missed, an overdose may occur.
Decimal expressions of less than 1 should always be preceded by a zero to
enhance the visibility of the decimal. Al‘ﬂ”"space should appear between the
name of the medication and the dose; as wellras between the dose and the
units.*¥

Patient-specific information (€.g., height; weight, age, and body
system function) should be used. to-“calculate the correct dose for an
individual patient’ if"the medication“in question 1is“influenced by these
factors., *°L Dosages .of .medications, for=infants, and children may be
calculated on the’ basis of age, ‘status of prematurity,” weight, and body
surface area (height and weight). Children are at particular risk for
calculation errors, as the broad range of patient age and size requires
dosage individualization, most often using dosage equations.'*”!
The risk for error is particular concern for chemotherapeutic agents

to treat cancer, for which very complicated and atypical dosage regimens

are used.” Study of Lesar shown errors involving children resulted in
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overdose 56.1% and underdose 43.9%. Dosage calculation errors most

commonly involved in antimicrobial agents (53.5%); the class of
electrolytes, minerals, and vitamins (8.0%); and gastrointestinal agents
(5.5%). Errors in decimal point placement, mathematical calculation, or
expression of dosage regimen accounted for 59.5% of dosage errors. The
use of an errant dosage equation resulted in 29.5% of all errors. The most
common errors were the wrong dese or frequency used in the equation.

Abbreviations are convenience,. 4 ime saver, a space saver, and a
way of avoiding the possibility of misspelling words. Abbreviations are
sometimes not understoodstasread, or are interpreted incorrectly

The existence ofConfusing drug names is one of the most common
caused of medication €rror jand is-of concern worldwide. Contributing to
this confusion are illegible hand-wtiting , incomplete knowledge of drug
names, newly availablg produects, similar packaging or labeling, similar
clinical use, similar strengths-and dosage forms authorities to recognize the
potential for error. To reduced the potéﬁ{ial for error requiring “read back”
clarification of oral orders and imprbx}éments in communications with
patients.”*”]

Poor handwriting by physician 1s a commmon cause of medication
error. Illegible prescriptions .can .easily  be, misinterpreted, resulting in
patient injury or death. Physictans must take-responsibility in ensuring their
prescription. order, is, clearly .communicated. by .taking the time to write or
print carefully.

Potential problems existed in the order-writing process for inpatients
were reviewed for a seven-day period in 1997. More than 10% of all orders
had illegible handwriting or were written with a felt-tip pen, which makes
copies difficult to read. Other potential errors were also identified.
Following educational programs for physicians and residents focusing on

the importance of writing orders clearly, physician orders were reviewed
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for a 24-hour period. The use of felt-tip pens decreased to 1.37% of all

orders, and no orders had illegible handwriting."**!

Error management is based on understanding the nature and extent
of error, changing the conditions that induce error, and determining
behaviors that prevent or mitigate error. Physician computer order entry
represents a major system change with great potential for reducing serious
medication errors. In physician order, entry, physicians write orders using
the computer. Drug orders will requircsa drug name, dose, route, and
frequency which will eliminate errors of omission. All orders will legible,
and transcription errors willsbe eliminated. Computerized dose checking
and guided dose algorithms should decrease the occurrence of orders with
incorrect dosages. Computers can also store relevant information regarding
drug-drug interactionsy known allefgies, and appropriate dosage schedule

29-33]

according to the patignt’s characteristics.[ Other strategies is the

enhancement of the role of clinical'-}bharmacist by increasing his or her

(10][34.35

participation in physicians”~rounds. ' When screening prescription

orders before dispensing, pharmacist'sfhié-intain the four stages to problem
solving.”* The firsf'responsibility is to verify the completeness and legality
of the prescription_order. Fulfilling this responsibility requires that the
pharmacist know all state.and federal’laws relating to the distribution of
prescription drug“products. ‘The ‘pharmacist’s second responsibility is to
ensure.the..appropriateness .of the, dose,- route, of, administration, and
duration, of therapy. Third, the pharmacist must assess the ingredients of the
prescription order for physical and chemical compatibility with each other,
and with other food and drug products the patient is using. Finally, the
pharmacist 1s responsible for ensuring the appropriateness of the

prescription order within the context of the patient’s medication history and

ongoing drug therapy.
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Type of prescribing error

Prescribing error is defined as incorrect drug selection (based on
indications, contraindications, known allergies, and existing drug therapy),
dose, dosage form, quantity, route, concentration, rate of administration, or
instructions for use of a drug product ordered or authorized by physician
(or other legitimate prescriber); illegible prescriptions or medication orders

leading to errors that reach the patientsd' %

Prescriptions -that-—are missing—an essential information are

[34][37-38]

considered to have cirors” of omission. The most commonly

reported errors of omisSion are as-follows:
-Incompleté specification of desage form or strength

-Failure to'specify the qli'a'n'ﬁty to dispense or duration

4

of therapy =

-Failute to specify the dose or dosaseitegimen
-Failure'to write the prescription legibly.

Prescriptions that contain incortect information concerning the drug
therapy or those that duplicate existing therapy are judged,to contain errors

(34l

of corfimission.2Y373Y ' The . most. common errors of [commission are as

follows:
-Incorrect dose or dosage regimen
-Incorrect drug or indication for use

-Incorrect dosage form
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-Incorrect quantity or duration of therapy

-Therapeutic duplication

-Incorrect patient name on the prescription order

-Prescription orders containing drug interactions
Frequency of prescribing errors

Errors in the prescribing step afe common and account for a large
proportion of the preévcntable adverse drug events in hospitals. Studies
carried out in US hespitals’ suggest that prescribing errors occur in
0.4-1.9% of all medication orders written.”” Mandal et al *”! evaluated the
number of errors of prescribing durit;g.-a 4 week period at an eye hospital in
UK. Overall 144/1952 (8%) prescriptiop sheets had errors. 7% of the total
errors were errors of prescription wiiting while 1% were drug errors. The
majority of errors were made by juniof';"doctors and no drug errors were

made by senior dogtors:

Prescribing problems reported by nine community pharmacists for
I-month period. 32,403 items dispensed, pharmacists reported 196
prescribing problems (0.6%). ‘The reporting. rates ranged from 0.2%-1.9%
between pharmacists and were_inversely correlated to dispensing volume.
Prescriptions containing incompléte ot incorrect information accounted for
two-thirds of the problems. Lack of information on the prescriptions and

transcribing / typing errors were the most frequently cited proximal causes.
[41]

905 prescribing errors from a total of 289,411 medication orders
were detected and averted in a tertiary-care teaching hospital. During the

l-year period, of which 522 (57.7%) were rated as having potential for
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adverse consequences. The overall detected error rate was 3.13 errors for

each 1000 orders written and a rate of 1.81 significant errors per 1000
orders. The error rate (4.01 per 1000 orders) was greatest between 12 p.m.
and 3.39 p.m. First-year postgraduate residents were found to have a higher

error rate (4.25 per 1000 orders) than other prescriber classes.*”

Problems in prescribing medicines to children in the UK and Ireland
between January 1997 and March 2005. Of which 615 HIV infected
children aged 2-12 years were prescibed antiretrovirals. Actual doses
standardized to weight.or Surface arca wvaried widely across individual
drugs, antiretrovirale€lass; and calendar time, with children underdosed
(prescribed less tham 90% off curtent recommended doses) from 6-62%
child time at risk. Threeserious issﬁes:_in prescribing antiretrovirals, which
may also be relevant'to paediatric pr_escribing in general, were identified.
Firstly, dosing was inadequate before ;,c'c;frect recommendations at licensing
were later revised when importan; “pharmacokinetic results emerged.
Secondly, guidelines stating dosage alternatives (by weight / surface area)
for the same drug-led-to-diffcicnt and-inconsistent doses. And, thirdly,

ongoing growth was not adjusted for.""!

The number cof -preseribing, errors ©ceurred.-among HIV-positive
people receiving highly active antiretroviral therapy who were admitted to
a single hospitalyoverone 4yeary According ito the-studyyp errors in drug
dosage ‘of antiretroviral occurred in 34 (16.3%) admissions; errors in
combining antiretrovirals with a contraindicated medication occurred in 12
(5.2%) admissions; errors in the number of different antiretrovirals
received occurred in 8 (3.8%) admissions; and 7 (3.3%) of HIV-positive

people admitted experienced delays in receiving antiretrovirals.**
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Study in Songklanagarind hospital, evaluated prescriptions filled in

the outpatient pharmacy service, during 1-31 July 2000. Among the 25,247
prescriptions filled (61,574 items), errors were detected in 445 items
(0.72%). The most common type of prescribing errors was missing
information (60.7% of errors detected). Drug strength omission was the

most common type of missing information (44%).1*"!

Routine discussion of identified: medication errors will lead to
prevention of future problems. Prevention.is a key because a serious
medication error that causes harm can lead to significant financial loss to

the hospital.***"!

Strategies to preventprescribing error
1. Computerized Physician Order Entry (CPOE)

Physician computer order entf}if"rgpresents a major system change
with great potential for reducing serious_ medication errors. In physician
order entry, physieians write orders using the computer. Drug orders will
require a drug namic, dose, route, and frequency which will eliminate errors
of omission. All orders will legible, and transcription errors will be
eliminated. Corputerized) /dése’ checking® and ‘guided dose algorithms
should decrease the occurrence of orders with incorrect dosages.
Computer§ | can~also” store |relevant “information” regarding drug-drug
interactions, known allergies, and appropriate dosage schedule according to

the patient’s characteristics.!' 272311481

Several recent studies in hospitals have shown that computerized
physician order entry (CPOE) improvements in medication error rates.
CPOE is an application in which physicians write orders online.

Computerization of ordering improves safety in several ways: firstly, all



23
orders are structured, so that they must include a dose, route, and

frequency; secondly, they are legible and the orderer can be identified in all
instances; thirdly, information can be provided to the orderer during the
process; and fourthly, all orders can be checked for a number of problems
including allergies, drug interactions, overly high doses, drug-laboratory
problems , and whether the dose is appropriate for the patient’s liver and
kidney function.””! One noteworthy ,example found a 55% reduction in
errors with potential for harm; the progiam greatly reduced the need for

transcription, and it minimized misinterpretations caused by illegibility.
[50-51]

The effect offcomputerized physician order entry for prevention of
serious medication etrors during a ‘15J_—m0nth period. Comparing between
phase 1 (baseline) and /phase .2 (after intervention), serious medication
errors decreased 55%, from 10.7 eyéﬁts per 1000 patient-days to 4.86
events per 1000 patient-days.The réfé of ordering errors decreased 19%
overall. The number of transcription errors fell by 84%. The rates of
dispensing and administiation-eiiors-atso-ietl-between phased 1 and 2, 68%

and 59%, respectively.”!

1,879 prescriptionsy reviewed:-the; rates, ~types, and severity of
outpatient prescribing errors. Of these, 62 represented potential ADEs, 3
led torpreventable ADEsswand 78 were~errors with mopotential for harm.
The most frequent errors were incorrect or missing dose or frequency.
Advanced computerized prescribing could have prevented 138 of 143

(97%) prescribing error and 59 of 62 (95%) potential ADEs.”

In the Brigham and Women’s hospital, which in a 726-bed tertiary
referral centre, the use of a physician computer order entry (POE) system

was evaluated. The study comparing between baseline period and
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implementation of the POE system. Use of the POE system prevented

more than half of the serious medication errors. There were just under 11 of
these per 1000 patient days at baseline, and under 5 per 1000 patient day
during use of the POE system. Potential errors which had not been

intercepted fell most, by 84%. Preventable errors fell by 17%.5!

2. Role of pharmacist in error prevention

Other strategy-is the enhancement of the role of clinical pharmacist

N335 When screening

by increasing partieipation an' physicians’ rounds.
prescription orders before dispensing, pharmacists maintain the four stages
to problem solving#* The first tesponsibility.is to verify the completeness
and legality of the prescription ordef. Fulfilling this responsibility requires
that the pharmacist know all state_;-; __aind federal laws relating to the
distribution of prescription diug products. The second is to ensure the
appropriateness of the dose, route ‘of administration, and duration of
therapy. Third, ‘the pharmacist must assess -the ingredients of the
prescription order for physical and chemical compatibility with each other,
and with other food @and drug products the patient is using. Finally, the
pharmacist 1S tesponsible | for | ensuring  the | apptropriateness of the

prescription order within the context of thespatient’s medication history and

ongoing drug therapy.

The effect of pharmacist participation on medical rounds in the
Intensive Care Unit on the rate of preventable adverse drug events (ADEs)
caused by ordering errors comparison between phase 1 (baseline) and
phase 2 (after intervention). The rate of preventable ADEs decreased by
66% from 10.4 per 1000 patient-days before the intervention to 3.5 after
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the intervention. A total of 398 pharmacist interventions were recorded.

Of these, 366 were related to ordering, of which 362 (99%) were accepted
by the physicians. Nearly half (46%) were pharmacist-initiated clarification
or correction of a proposed or previous order. These errors included
incomplete orders, wrong dose, wrong frequency, inappropriate choice, and

duplicate therapy.”

In hospitals in Nottingham, 769 iaterventions were made, of which
60 concerned prescriptions rated as having 2 major potential for medication
harm. Errors of dosage-wetc the J commonest reason for intervention by
pharmacists. They eempuiSed 280 ‘prescriptions and included 32 of those
judged to have a major potential for medical harm. In 639 cases (83%) the
pharmacist’s intervention was accéptqd, resulting in an alteration of the
prescription in 575 (75%); in 92 thé_ prescription was unaltered; in 8 the
information was already Know;and 1n 5 the pharmacist considered that the
intervention was inappropriate; a furt_ké;:r{.-QS interventions were considered

inappropriate by the medical assessor.>>

A study of“the consultation performed by pharmacists at a tertiary
care teaching hospital under a documentation-system during July 1990
through June-199| », During, the study period,~103 L=clinically significant
consultations were documented. The rate of acceptance by prescribers was
83%. Orders-with potentially, fatal or severesconsequences jaccounted for
18.4% of the consultations. The medical service had the larges percentage
of consultations, followed by the psychiatric, surgical, and obstertrics and

gynecology services.””
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3. The use of preprinted order

The use of a preprinted order form significantly reduces medication
errors. Preprinted orders are often used in hospitals and health systems to
deal with common, recurring clinical situations and offer many advantages.
They guide the prescriber to appropriate ordering, enhance the clarity and
accuracy of the prescription by minimizing illegible handwriting and the
use of inappropriate abbreviations, and ensure the presence of all elements
of a prescription requited by law, as-well as all information needed to

dispense the drug and savetithe.”'7"]

The use of agsstructured -order sheet in a pediatric Emergency
Department (ED) comparing between regular form and preprinted order
sheets. Within the study period, a total of 2058 (95.4%) charts were
available for review. A total of 411 (52.2%) orders for drugs in the ED
were ordered on the regular form, an'd: 3.746 (47.8%) were given on the new
form. Drug errors were identified in l68‘ ”:(16.6%) orders when the regular
form was used andiin 37 (9.8%) of the .(;r.ders on'the new form. Using the
new form was associated with a significant reduction in the risk for an

error.””!

The use of cancer,chemotherapy prescription form comparing before
and after implementation of a preprinted fexm. During the baseline period,
orders for 143 ppatients were evaluated. Only twolprescription components,
dose and route, were present is more than 90% of the orders. Educational
intervention led to some improvement in order completeness, but only dose
and route appeared in at least 90% of the 87 orders evaluated. The
components necessary to verify physicians’ calculations for body surface
area and dose-height, weight, and dosage, were absent in 29 of the orders,

and a pharmacist spent 420 minutes clarifying them. After the order form



27
was implemented, orders for 77 patients were reviewed. Compliance

exceeded 90% for eight of the nine components, and 12 medication errors
were prevented by the form. A pharmacist spent 70 minutes clarifying five

orders.[®”

The decrease incomplete handwritten prescriptions by preprinted
prescription forms comparing before and after introduction of preprinted
medication order forms. Using the preprinted forms increased inclusion of
prescription time from. 86% to 98%, paticnt weight from 57% to 98%,
weight-based dose from.37% to 91"%, route-of administration from 89% to

98%, and prescriber’siameé or pager number from 70% to 99%."]

Prescribing is an eauly, poin‘c.;é'i't which medication errors can arise.
The physicians should be legible when prescribed orders. Drug orders
should be complete. They should include patient name, generic drug name,
trademarked name, route and site of acjiministration, dosage form, dose,
strength, quantity, frequency of admifi_isi?ration, and prescriber’s name. A
handwritten order should be completely;eadable (not merely recognizable
through familiarity). Prescribers should review all-drug orders for accuracy
and legibility immediately after they have prescribed them. To prevent
prescribing errors, organization-wideanterventions-and cultural changes are
likely to bearequired. However, useful first steps suggested include
reporting gprescribing <errors:identifieds formally reviewing pharmacists’
interventions and developing increased ‘error awareness’ amongst all

health care professionals.!®*®



CHAPTER III
METHODOLOGY

The methodology of the study was categorized into six parts
including 1) definition of term 2) study design 3) study population 4) scope
of study 5) step of investigation and 6) data analysis.

1. Definition of terms

The following terms were defin€d and used for this study.

Medical specialist

Medical specialistvas defined as a branch of medical science, other
than general practices A fter completiﬁg medical school, physicians usually
further their medical gdugation in a p‘afticular field of medicine.

General Practitioner (GP)

General practitioner was deﬁrllmé(“i,,as a physician whose practice is
based on a broad understanding of all illnesses and who does not restrict
his/her practice to.any particular field.

Internist

Internist was defined as a physician who had completed medical
school and was ‘éngaged in/a year of~additional trainmg under supervision
of experienced physicians at a hospital before residency.

Pharmacist's\Participation

Pharmacist’s Participation was defined as an act of pharmacist in
medical history analysis, patient counseling, regimen recommendation, and

physician consultation.
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Pharmacist’s recommendation

Pharmacist’s recommendation was defined as an activity of
pharmacist in consult and suggest appropriate regimen to the physician in
which case had prescribing problem before dispensed drug.

Prescribing error

Prescribing error was defined as incorrect drug selection [based on
indications, contraindications, known allergies, and existing drug therapy],
dose, dosage form, quantity, route, conecatration, rate of administration, or
instructions for use of a drug product ordered or authorized by physician
[or other legitimate prescriber]. >
Prescriptions that were’ missing an essential information were

: {7 126,30
considered to have eriérs/of omission"

I, The most commonly reported
errors of omission follgws:

e Incomplete specification of dosage form or strength

e Failure to specify the 'ciuglntity to dispense or duration of

therapy .
o Failurg to specify the dosé or -dosage fegimen
o Failure to write the prescription legibly
Prescriptions-that contain incorrect information concerning the drug

therapy or these that duplicate existing, therapy-were judged to contain
errors of commission. The most common errors of commission follows:

o Incarrect dose ordosage regimen

e Incorrect drug or indication for use

e Incorrect dosage form

e Incorrect quantity or duration of therapy

e Therapeutic duplication

e Incorrect patient name on the prescription order

e Prescription orders containing drug interactions
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2. Study design

This study was a descriptive and quasi-experimental study.
3. Study population
Study population was patients at outpatient HIV clinic at
Samutsakhon hospital during October 1, 2007 to January 31, 2008. All
prescriptions consisting of anti-retroviral and opportunistic infections
(OIs) drug were screened except/ prescriptions which did not contain
anti-retroviral drug. Based on the seriés‘ofclinical trials, chemoprophylaxis
to prevent initial episodes of certain Opportunistic infections (primary
prophylaxis) and subscquent-€pisodes (secondary prophylaxis) became the
standard of HIV care, thtis Ols drug were also investigated.
Inclusion criteria:
-Patients who regeived anti—retroviral medicine
Exclusion criteria: v
-New HIV/AIDs patient who ﬁrét received anti-retroviral medicine
4. Scope of study
Period of data collection was only on Eriday during 1.30 p.m. and
4.00 p.m.
5. Step of investigation
5.1 Pre-study period
5.1.1"Articles ‘related to“the analysis of ‘prescribing errors in
HIV/AIDS, were.reviewed.
5.1.2" Prescribing error collecting forms were designed
(Appendix A)
5.2 Study period
5.2.1 Phase 1 : Analysis of prescribing error in the former
system of prescribing process
Prescribing process of outpatient at HIV clinic was monitored

which was prescribed in the following:
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-The investigator observed the hospital pharmacist

counseling with HIV/AIDS patient every Friday during
1.30 p.m. to 4.00 p.m. The workflow of prescribing
process was demonstrated in Figure 1.

-All prescriptions which contained anti-retroviral and
opportunistic infections drugs were screened to check
for the prescribing error. The errors were then classified
for their types and’ calculated for the prevalence of
prescribing errors.

-Information related with demographic data, medication
usegand relevant laboratory data were collected from

OPD card.

Preséribing error i 4

-Medication prescﬁ{ibing orders that were incorrect were
recorded.“these inéo&éct medication prescribing orders
included drug.: selection [based on indications,
contraindications, known allergies, and existing drug
therapy], dose, dosage form, quantity, route,
concentration, rate of administration, or instructions for
use ‘of " a'~drug product ordered or authorized by
physician.for other.legitithate prescriber],

-Prescribing errors ‘were reconfirmed. Preéscribing order
was considered to contain a prescribing error if any
aspect was not in accordance with National ARV
Treatment Guideline, Ministry Of Public Health
2006/2007'%.
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Patient visits to HIV clinic

|

» Physician

Follow up and prescribed drugs

Find prescribing problem l Resolve problem

Figure 1 The workflo / C g | rocess at HIV clinic,

Samutsakhon Hospital L'J
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5.2.2 Phase 2 : Implementation of pharmacist’s participation

on prescription error reduction.
-The investigator presented and discussed the results of
prescribing error analysis in phase 1 with pharmacy
staff. The pharmacist made conference with the
physician to find the way to prevent errors. Role of
pharmacist’s patticipation to reduce prescribing error
were then set up.
-The system .to —provide regimen preparation to
imdividuals HIV/AIDs  paticnts by pharmacist was
established’ 'by. the collaboration with healthcare
professional including physicians and nurses :
a) Seltsinking st%mp was chosen as a model to prevent
medicagion, error inythis study.
b) The content of{igel_f-inking stamp consisted of drug
regimen aind quant'rﬂtyi.']fﬁ
¢) Pharmacist discii.ééééc_irwith physicians to approve each
stamp regimen for routine use. |
d) Any pharmacist who was trained about HIV/AIDs
disease,and medication was assigned to have role in
prescribing-error prevention.
e) There were, 2-4 phatmacists working, for prescribing
error prevention at the'same time.
f) Regimen preparation was performed on Thursday
before HIV clinic. Pharmacist reviewed the regimen and
recommended Ols medication if necessary which were
prescribed to an individual patient at the last visit.
g) Ols drug might be prescribed or discontinued based
on CD4 count result. (Appendix E)
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h) The quantity of medication was calculated based

on duration from this visit to the next visit.
1) Then, pharmacist prepared the medication for

dispensing in the next day.

On the HIV clinic visit day, the pharmacist performed
counseling and dispensed the medication after a patient
met with the physic€idns

Pharmacist’s counseliig includes :

a) Asking-for compliance by checking if patient forgot
to takesthc medication. Forgetting to take medication
thrg€ times ‘in one month indicates treatment failure.
Pharmacist: ené;)uraged patient to complete all
mediCation and teif(ing the medication on time.

b) Dlscussmg wﬂth- the patient about the ADR and
resolve the ADR pt@bfem when occurred.

C) Checkmg dose of medlcatlon base on patient’s

"._welght If incorrect dose Was found, the pharmacist
provide drug information and.discuss with the physician

to resolve.
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-Reviewing the regimen and recommend OI medication base on CD4 count result.
-Identifying the name of ARV regimen using self-inking stamp in the prescription.
-Calculating the quantity of medication base on the duration of this visit and next visit.
-Preparing the medication for dispensing.

'

Patient visits to HIV clinic

J

Find prescribing problem

Physician

\ 4

Bollowup and prescribed drugs

Al

Nurse

follow up

Receive orders, write lab request a‘n‘& make an appointment date for next

Pharmacist

Dispensing afid counseling

}

Patient

Resolve problem

Figure 2 The new workflow of prescribing process at HIV clinic including

pharmacist participation in prescribing error prevention, Samutsakhon

Hospital
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-The workflow of new prescribing process was

demonstrated in Figure 2. The workflow in Figure 2
differed from the former one. Pharmacist had several
activities to do on the day before HIV clinic visit day.
These activities are :

1) Reviewing the regimen and recommend Ols
medication base on CD4 count result.

2) Identifying thes mame of ARV regimen using
self-inKing stamp inthe prescription.

3) Caleulating the quantity of medication base on the
duration’of this visit and next visit.

4) Preparing the medication for dispensing

5.2.3 Phase 3" Analysis of prescribing error after pharmacist’s

#

participation. s

6. Data analysis

After the—system ;f()i'Jf"yprovide regimen preparation to
individual HIV/AIDS patient by pharmacist was
éstablished by collaboration ~ with  healthcare
professional including physicians and nurses, the

prescribing process-was assessed as in phase 1.

The following data collected from phase 1 and phase 3 were

analyzed:

6.1 Demographic data of patient was described by descriptive

statistics. The mean differences of age in phase 1 and phase 3 were

analyzed by Unpaired t-test. The difference was considered to be

statistically significant at p-value <0.05.
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6.2 Error types and frequency were calculated in percentage.

6.3 For prescribing error rate calculation, were counted
cumulatively every visit during use period as total opportunities for error

[TOE]. Prescribing error rate was reported as % error of total opportunities

for error [TOE]

TOE w
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CHAPTER 1V
RESULTS

The results of the study are presented in five parts including 1)
demographic data 2) prescribing errors 3) types of physician associated
with prescribing error 4) pharmacist’s recommendations and 5) factor

associated with medication errors.

1. Demographic data

Characteristics of allpatients are prescnted in Table 1. The number
of patients in phase | werc249; There were 138 males and 111 females. A
age ranged from 23 to/65 years and the average (Mean age + SD) of age
was 37.24 = 7.97 yearss The number-::of patients in phase 3 were 254. There
were 126 males and'128 females. A‘g’-g ranged from 17 to 66 years and the
average (Mean age £ SD) of age was 37.65 + 7.38 years. The mean
of age was not significantly differé;rnl;fjji"between phase 1 and phase 3
(p-value = 0.349)., The majority of rééiiﬁens for treatment in both phases
were GPO-VIR 30. followed by d4TH3TCHEEY, and AZT+3TC+NVP.
The types of physician in both phasc were medical specialist, general
practitioner, and inteérnist. The opportunistic infections prophylaxis was
similar in both phase iacluding 'pneumocytis pneurionia, cryptococosis,
and mycobacterium avium complex, The first three co-diseases of patient
in both phase “were' endocrine“and métabolism, ' cardievascular, and

respiratory.
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Table 4.1 Characteristics of patients and relating factors in phase 1 and

phase 3.
Characteristic Number of patients (%)
Phase 1 Phase 3
Age (years)
10-19 0 (0) 1(0.4)
20-29 36 (14.5) 26 (10.2)
30-39 126 (50.6) 141 (55.5)
40-49 70 (28.1) 68 (26.8)
50-59 14 (5.6) 16 (6.3)
>60 3(1.2) 2(0.8)
Total 249 (100) 254 (100)
Mean age + SD 37.20+£7.69  37.46+7.25
Sex
Male 138 (55.42) 126 (49.61)
Female 111 (44.58) 128 (50.39)
Total 249 (100) 254 (100)
Major regimen fortreatment
GPO-VIR 30 177 (63.21) 176 (61.11)
d4T+3TC+EFV 30 (10.71) 41 (14.24)
AZT+3TC+NVP 22 (7.86) 27 (9.38)
GPO-VIR Z 17 (6.07) 10 (3.47)
GPO-VIR 40 13 (4.64) 14 (4.86)
AZT+3TC+EFV 13 (4.64) 13 (4.51)
d4T+3TC+IDV+RTV 5(1.79) 2 (0.69)
AZT+3TC+RTV+IDV 2(0.72) 1 (0.35)
DDI+IDV+RTV+NFV 1 (0.36) 1 (0.35)
3TC+EFV+IDV+RTV 0 (0.00) 2 (0.69)
AZT+DDI+RTV+IDV 0 (0.00) 1 (0.35)
Total 280 (100) 288 (100)
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Table 4.1 Characteristics of patients and relating factors in phase 1 and

phase 3. (cont.)

Number of patients (%)

Characteristic
Phase 1 Phase 3
Types of physician
Medical specialist 157 (56.07) 163 (56.60)
General practitioner 113 (40.36) 101 (35.07)
Internist 10 (3.57) 24 (8.33)
Total 280 (100) 288 (100)
The opportunistic infectionsprophylaxis
Pneumocytis pneumonia 119 (59.20) 121 (58.74)
Cryptococcosis 74 (36.82) 76 (36.89)
Mycobacterium avium complex 5(2.49) 3(1.46)
Toxoplasmic encephalitis 3(1.49) 4(1.94)
Penicillosis 0 (0.00) 2(0.97)
Total 201 (100) 206 (100)
Major co-disease of patient
Endocrine and metabolism 23 (30.67) 22 (27.85)
Cardiovascular 19 (25.33) 17 (21.52)
Respiratory I5 (20:00) 14 (17.72)
Gastrointestinal 10 (13.33) 15 (18.98)
Dermatology 2 (2.67) 3 (3.80)
Neurology 2 (2.67) 3 (3.80)
Psychiatric 1(1.33) 2 (2.53)
Other 3 (4.00) 3 (3.80)
Total 75 (100) 79 (100)
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2. Prescribing errors

2.1 Number, error rate, and prevalence of prescribing errors

Prescribing error occurred in 103 patients in phase 1 and 7 patients in
phase 3. The number, error rate, and prevalence of prescribing errors are
presented in Table 4.2. In phase 1, a total of 123 prescribing errors were
identified from 641 prescription orders. The error rate and prevalence were

19.19% and 0.1919, respectively phase 3, there were 8 prescribing

rs, giving an error rate and
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Table 4.2 The number, error rate, and prevalence of prescribing error classified by type of error

Type

Incorrect time

Not specified strength
Incorrect indication

-drug used without indication
-untreated indication™®
Adverse drug reaction (ADR)
Drug interaction

Incorrect dose

Incorrect regimen

Incorrect quantity

Incorrect drug

Total

¢ é.w 40;1919
* having indication but no treatment EJJ u EJ ’g Q{I EJ ﬂ i w 8 ’] ﬂ ‘j

Phase 1 Phase 3
(total orders=¢ (total orders=673)
Number of error  Err / ‘ Number of error Error rate (%)

55 0 0
26 0 0
12 0 0

4 1 0.15

7 2 0.30

5 3 0.45

5 1 0.15

5 1 0.15
3 0 0
1 0 0

123 8 1.20

PRIAIATUUMINYAE
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Prevalence
0
0

0.0015
0.0030
0.0045
0.0015
0.0015

0.0120
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2.2 Type and percentage of prescribing errors

Type and percentage of prescribing error are shown in Table 4.3. In
phase 1, a total of 123 prescribing errors were identified. The majority
types of error were incorrect time (44.72%), not specified strength
(21.14%), and incorrect indication (13.01%). In phase 3, there were 8§
prescribing errors. Most types of error were drug-drug interaction
(37.50%), adverse drug reaction (25.00%). While, errors of incorrect

regimen, incorrect indication, and incomrcet dose, were equally (12.50%).

Table 4.3 Number and perecntage of error based on type of prescribing

error
Type Phase 1 Phase 3
Nuamber of « Percentage  Number of Percentage
eIrOr— =8, 4 error
Incorrect time 55 44.72 0 0.00
Not specified strength 26 2114 0 0.00
Incorrect indication
-drug used without 12 976 0 0
indication
-untreated indication™ 4 3.25 1 12.50
Adverse drugteaction 7 5.69 2 25.00
(ADR)
Drug interaction 5 4.06 3 37.50
Incorrect dose h) 4.06 1 12.50
Incorrect regimen 5 4.06 1 12.50
Incorrect quantity 3 2.44 0 0.00
Incorrect drug 1 0.82 0 0.00
Total 123 100 8 100

* having indication but no treatment
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2.3 Details of detected prescribing errors

The most common prescribing error detected was prescribing
incorrect time. Physician prescribed drug for bid instead of around the
clock. The HAART regimens require patients to take them on time and
around the clock to promote less variation in peak and trough serum

.16>-60%8] Eor example, physicians normally prescribed bid which means

leve
the drugs should be taken after bteakfast and dinner. However, ARV drugs
should be taken 12 hours interval. Inthis«case physicians must specify the
exact time to take the medicmes such as 8.00.a.m. and 8.00 p.m. or 9.00
a.m. and 9.00 p.m. The ewots included GPO-VIR 30 which was prescribed
bid pc (31 errors), AZF J100]+3TCHNVP bid pc (7 errors), AZT
[100]+3TC bid pc and"EFV hs (7 errors), GPO-VIR 40 bid pc (4 errors),
d4T+3TC bid pc and EF V. hs (4 errofs); GPO-VIR Z bid pc (2 errors).

The next most/ common error was not specifying strength.
Twenty-six errors occurred in‘phase '1'?. ‘There were 13 errors of d4T 1 cap.
q 12 hr. (drug strength used-in hospitélle'i—i"e 15 mg, 20 mg, 30 mg, and 40
mg. The order was not identified Wthh Strength to be used). Also, there
were 8§ errors of AZT which was prescribed 1 cap..q 12 hr. and 2 cap. q 12
hr. (drug strength used in hospital are 100 mg and 300 mg. The order was
not clearly identified between 100, mg or 300.mg strength). And the last
one, there wete"S ‘errors of 'EFV'1%tab"'OD hs. (drug strength used in
hospital are.200 mg and 600 mg. The eordet-was.not specified, either 200 mg
or 600 mg strength to be used).

Incorrect indication was the third frequent type of prescribing error.
This study classified incorrect indication into two groups which were drug
used without indication and untreated indication. Most errors were related
with drugs regimen for prophylaxis opportunistic infections. In phase 1,
there were 12 cases of drug which was prescribed without indication. Nine

cases occurred among patients with a CD4 count >100 cells / mm’ for 6
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months. It is not necessary to have fluconazole for prophylaxis

cryptococcal meningitis. Three cases were patients with a CD4 count > 200
cells / mm® for 6 months. It is not necessary to have co-trimoxazole for
prophylaxis PCP.

The next error was untreated indication which was occurred among
patients with a CD4 count <200 cells / mm”. Patients need co-trimoxazole
for prophylaxis PCP, but the physician failed to prescribe (2 cases). The
other case was patients with a CD4/count <100 cells / mm’. They need
fluconazole for prophylaxis cryptococcal meningitis, but the physician,
again, fail to prescribed (l-case).

The last error ofwinte€ated indication was forgetting to prescribe both
co-trimoxazole and fluconazole (1 case in phase 1 and 1 case in phase 3) to
patient with a CD4 €ount <100 ‘cells / mm’. In fact, patients need
fluconazole and co-trimoxazole for prophylaxis cryptococcal meningitis
and PCP.

The fourth frequent types of : ef#ors were adverse drug reaction
(ADR). Seven cases occurred in phasé | and two ¢ases occurred in phase 3,
but there was no harm to the patients. There were six cases in phase 1 and
one case in phase 3.  All of them were lipodystrophy from stavudine. The
main clinical features oflipodystrophy-Syndrome are peripheral fat loss and
central fat accumulation ‘within' abdomen;- breast (gyneacomastia) and
dorsocervical.spine (buffalo.hump).. The overall prevalence,is about 50%
after 12-18" months™ of therapy but ‘it ‘can Treversible if “withdrawal or
substitution of ARV. " Study of McComsey,G.A. reported that the
improvement of lipodystrophy was associated with ARV in patients who
were switched from stavudine to abacavir or zidovudine.”"! These ADR
was discussed with physician, then the physician changed to zidovudine.
One case in phase 1 had skin rash from nevirapine after starting ARV about

3 weeks. The physician prescribed antihistamine drug and calamine lotion,
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but the symptom did not recover. From the incidence report, NVP had

incidence of skin rash >10% and occurs most frequently within the first 6

weeks of therapy.!®

After pharmacist discussed with physician, the
physician stopped NVP and changed to EFV.

The remaining case of ADR was in phase 3. The patient had
abdominal pain and crystalluria after starting regimen, d4T [30] 1 cap q 12
hr, 3TC 1 tab q 12 hr, IDV [400] 2 eap q 12 hr, and RTV [100] 1 tab q 12
hr, for 2 months. About 12.4% of nephtolithiasis from IDV were reported
in clinical trials (4.7%-34.4% in differént trials).’”” After pharmacist
discussed with physicCians~the physician reduced IDV’s dose to 400 mg
1 cap q 12 hr.

Drug-drug interactions wezre the fifth frequent type of error including
indinavir-simvastatin (1" error i phase‘l and phase 3), ritonavir-simvastatin
(1 error in phase 1 and phase. 3), ztdovudine-rifampicin (1 error in phase 1),
indinavir-omeprazole (1 errorin phase 3), and zidovudine-clarithromycin
(1 error in phase 3). In -these caée.sﬂ“" the physician did not change
medications, but followed up the ADE in evefyvisit. (Appendix B)

One case of.drug-drug interaction occurred in phase 1 and physician
changed medication. NVP was prescribed to patient who received TB drugs
consisting of_.isoniazid, rifampicin, €thambutol, and_pyrazinamide. NVP
metabolized by the hepatic p450 1sozyme system.' Rifampicin is an inducer
of CYP3A4 .and, NVP induces,CYP2B6->, CYP3A4. "Thus both have
potential to generate an important interactions with each other. Rifampincin
can decrease serum concentrations of nevirapine by 20% to 55%. The
preferred treatment regimen for patients with HIV infection and
tuberculosis is EFV-base antiretroviral. The pharmacokinetic effect of
rifampicin is modest and well-characterized. The antiviral activity of the

EFV is excellent when used with rifampicin. Tolerability is good with low



47
rates of discontinuation.”) This information was discussed with the

physician. At the end, physician replaced NVP with EFV.

The sixth frequent type of error was incorrect dose. Error in
calculating dose came from patient’s weight. In phase 1, errors resulted in
higher dose (3 errors) and lower dose (2 errors). Two case of higher dose
and one lower dose of AZT. One “higher dose” error was prescribing GPO
VIR 40 instead of GPO VIR 30 and the latter one was prescribing “lower
dose” GPO VIR 30 instead of GPO NVIR#40. In phase 3, the errors came
from prescribing the lower dose of GPO _VIR. The patient’s weight
increased, thus higher des€.was required. Pharmacist consulted with the
physician to prescribe GPO VIR 40 instead of GPO VIR 30. (Appendix C)

Incorrect regimen was the seventh frequent type of error. Five errors
occurred in phase 1./ Three errors associated with drugs regimen for
prophylaxis opportunistic /infections included prescribing fluconazole (2
errors) 200 mg OD for primary prophylaxis of cryptococcal meningitis, and
one error from prescribing fluconazole 400 mg “per week” to patient with a
history of cryptocoecal meningitis, in fact itShould-be prescribed OD.

The next error occurred to patient who had LFT elevated. The former
regimen was d4T+3TC+EFV. The physician suspected hepatitis B viral
infection then he presctibed only d4T43TC in order.to protect liver from
damage. After HB Ag test, the‘result' was negative. EFT elevated may be
from EFV . Physician _still. prescribed, only. d4T+3TC. This was incorrect
because. ARV' regimen should “be "combined " with "2NRTIs+NNRTI or
2NRTIs+PI.

The other incorrect regimen was occurred to patient recovering from
TB drugs. Former ARV regimen was d4T+3TC+EFV which was use for
HIV patients who had TB. After recovering form TB, physician prescribed
GPO VIR 30 1 tab. at 8.00 a.m., NVP 1 tab. at 8.00 p.m., and 3TC 1 tab. at

8.00 p.m. for two weeks. This was incorrect because regimen should be
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only GPO VIR 30 1 tab. q 12 hr. One error occurred in phase 3. The error

was prescribing fluconazole 1 cap. on Monday and Thursday instead of
prescribing it for use every day in patients with a history of cryptococcal
meningitis (Case 4, Appendix D)

The next frequent type of error was incorrect quantity. There were 3
errors occurred in phase 1. Most of the errors were prescribing quantity of
drug which was not enough until the next visit. These two errors were from
GPO VIR 30 1 tab q 12 hr. Physician‘preseribed 60 tab. instead of 120 tab.
for two months. The remaining ercor was preseribing AZT [100 mg] 2 cap.
q 12 hr. 112 tab for 56.days. The error was discussed with physician.
Physician changed quantity to 224 tab.

The last error ig'incorrect-diug occurred in phase 1. The physician
prescribed GPO VIR 30 to the patieht who had lipodystrophy. In fact, GPO
VIR 30 had d4T which must not be given to patient who had lipodystrophy.
Pharmacist consulted with the physicién and then changed regimen to GPO
VIR Z.

3. Type of pliysician associated with prescribing errors

The type, number, and error'rate of physicians associated with
prescribing errors are shown'in-Table'4.4." During phase 1 and phase 3, the
most frequent prescribing ..error, was. internist, (40.91%, and 3.64%,
respectively). The second” was general practitioner (24.71% and 1.26%,
respectively). Medical specialist (13.89% and 0.79% respectively) was the
third.

In phase 1, the types of error frequently found were “incorrect time”
and “do not specified strength” which occurred in every type of physicians.

Considering the internist, this group of physician generates higher incorrect
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indication errors than other types of errors. Internist may have less

experience and knowledge in therapeutic decisions.

Eight errors in phase 3 included prescribing drug-drug interaction (2
cases from GP and 1 case from medical specialist) (Appendix B), ADR (2
case from internist), incorrect dose (1 case from GP), incorrect indication
(1 case from medical specialist), and incorrect regimen (1 case from

medical specialist) (Appendix D)

.
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Table 4.4 The type, number, and error rate of prescribing error associated with type of physician

Type of error

Incorrect time
Not specified strength
Incorrect indication
-drug used without indication
-untreated indication™
Adverse drug reaction (ADR)
Drug interaction
Incorrect dose
Incorrect regimen
Incorrect quantity
Incorrect drug

Total errors

Total orders

Error rate (%)

* having indication but no treatment

Internist
Phase 1 Phase 3
2 0
1 0
2 0
1 0
1 2
0 0
0 0
0 0
2 0
0 0
9 2
22 55
4091 3.64

General practitioner

Phase 1
28
g

SN v B N W

1
64
259
2471

Phase 3
0
0

—_— NN o O O

w o O O

239
¥.26

Medical specialist

Phase 1
25
8

7
1

2
3
0
3
1
0

50
360
13.89

Phase 3
0
0

S = O

w o O

379
0.79

50
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4. Pharmacist’s recommendations for modifying physician

order on HIV clinic visit day

Pharmacist’s recommendations were recorded after pharmacist
discussed with the physicians and modifying physician order. Role of
pharmacists and their participation in prescribing error prevention was well
accepted by physicians, as .evidence by the fact that all of the
recommendations were accepted. The nuwmber and type of pharmacist’s
recommendation in phase I and phasc 3. are shown in Table 4.5.
Seventy-one of 123 errers Wwere recommended in phase 1. The three
common types of phammagist recommendation were clarification of order
(30.99%), changing time (25:35%), and cessation of drug (16.90%).
Fifty-two of the errors were not recdmmended, because they had less effect
in patient, or the physician allowed pharmacist to modify the orders.
During phase 3, there ‘were+5 recdmmendations. Type of pharmacist
recommendations included changih-giﬁl"sdose (40.00%), drug addition
(20.00%), substitution of drug (26.00%), and" clarification of order
(20.00%).

Table 4.5 The number 6f pharmacist’s tecommendations classified by type

Type of recommendation Number (%)

Phase‘q Phase 3
Clarification'of order 22130.99) 1'(20.00)
Changing time 18 (25.35) 0 (0.00)
Cessation of drug 12 (16.90) 0 (00.00)
Substitution of drug 9 (12.68) 1 (20.00)
Changing dose 5(7.04) 2 (40.00)
Drug addition 5(7.04) 1 (20.00)

Total 71 (100) 5 (100)
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5. Factor associated with medication error

5.1 Type of regimen related to the errors

The regimens for treatment in this study were 11 regimens which can
be found in Table 4.1 page 39. The 11 regimen were classified into 2
groups. First group included one tablet combination regimen (GPO VIR 30,
GPO VIR 40 and GPO VIR Z). The, remaining regimen was in the other
group. When testing the error associated with the types of regimen by
using chi-square test, the result showed that the group of regimen which
contained one tablet Combination regimen had error less than other group

significantly (p<0.05, %% =24:89)

Table 4.6 Type of regimen welated to errors

Type of regimen ~Medication Error Total
“Xes No
One tablet combination reginien 6 145 207
More than one tablet regimen 46" 27 73
Total 108 172 280

p<0.05, %* =24.89

5.2 Type of-physician related exrors

The physicians wha' prescribed 'inthis study were 3 fypes (medical
specialist, general practitioner, and internist). Then three types were
classified into 2 groups. First group included medical specialist and the
remaining types were in the other group. When testing the error associated
with the type of physician by using chi-square test, the result show medical
specialist made error less than the other group significantly (p<0.05,

v’=14.81)



Table 4.7 Type of physician related to errors

Type of physician Medication Error
Yes No
Medical specialist 45 112
Others 63 60
Total 108 172

p<0.05, y*=14.81
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Total

157
123
280



CHAPTER V
DISCUSSION

Medication error analysis is one indicator for quality assurance of
hospital service. In this study, prescribing process of HIV clinic was
assessed by pharmacist. The results of the two-phase study, phase 1 which
was during the former prescribing process and phase 3 which was the new
prescribing process in which pharmaciSteprepared regimen for individual
patient by reviewing the former ordcr and laboratory value, were

compared.

High error rate compared to other studies

Error rate in phase 1 and'“ phase 3 were 19.19% and 1.20%,
respectively. These error rates. were higher than error rate reported in the
other literature, which ranged from'O;—3% to 2.7%. The error rate exists
because HAART regimen have more than 20 individual drugs, in addition
to multiple names, abbreviations;: '. -d'c-)sing strategies, and regimen
permutations.”! In fhis study, after pharmacist’s pasticipation in phase 3 the
error rate was lower than the crror rate in phase 1. Several reasons
explained the,results. “During phase-3, it was possible that physicians
received more information on-prescribing ‘error ‘analysis. Therefore, they
paid more attention for. drug.information consultation with, the pharmacist
before prescribing drug. “Regimen  preparation by ‘pharmacist prior to
physician’s prescribing provide the opportunity for pharmacist to solve the
problem which came from the physician in term of poor handwriting, lack
of drug knowledge, prescribing incorrect drug or dose, or forgetting to

prescribed drug.
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Errors of incorrect time

A majority of prescribing errors in phase 1 was “incorrect time”.
Physician usually prescribed drug for bid in term of 1X2 pc, in general it
means after meal but do not specify the time. HAART regimen usually
includes a combination of three or more HIV medications. Including a
non-nucleoside reverse transcriptase inhibitor (NNRTIs), or a protease
inhibitor (PI) plus two nucleoside, or nucleotide reverse transcriptase
inhibitors (NRTIs). For all the NNRTI g¢lass and NRTI class, the dosing
interval was 12 hr. (around the cleck). Taking medication not on time or
skipping a dose can havesscveral possible effects, such as increasing viral

68,71]

load and resistance 0 /freatment After 1mplementing regimen

preparation, this type of eiror was not found in phase 3.

Errors of not specified strength

“Do not specified strength” Was the second frequent type of error.
Because of the large amount of patient ”l\_/isits and numerous medications
prescribed, physician did not have enduéh time to specify the strength of
medication. Failure of specifying strength may cause drug toxicity from
dispensing large strength, or drug resistant from subtherapeutic dose.
Regimen prepared by -pharmacistwasaosuitable for<solving this problem
because the former order was reviewed and drug strength was calculated by

weight, ThéreforCy every otrden is¢clearly specified for driig stiength.

Error of incorrect indication

Incorrect indication of this study associates with drug regimen for
prophylaxis opportunistic infections. After AIDS was first described, it
became clear that opportunistic infections occurred with remarkable
frequency and caused substantial morbidity and mortality among patients

with AIDS. Chemoprophylaxis to prevent initial episodes of opportunistic
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infections and subsequent episodes became the standard of care.””

During phase 1, physician forgot to prescribe Ols drug 4 cases. Pharmacist
discussed with the physician and Ols drug were added. Twelve cases were
Ols drug prescribed without indication. These did not cause any harm to
the patients but hospital’s or patient’s expenditures would increase. One
error occurred in phase 3, this case was caused by pharmacist trainee, the

prepared regimen did not covered Ols drug.

Regimen associated with errors

According to this_study, there were many types of regimen for the
treatment. The statistigrtest showed that regimens which were one tablet
combination regimen having less etror than more than one tablet regimen.
In addition, dose, drug-ditig intéraction, contraindication, and allergies in
each item of regimen wereneeded to be.considered. Thus, physicians might
make more error than prescribing onetablet combination regimen.

A4

Errors caused by'polypharmacy

Concerning. polypharmacy in HIV/AIDs’ patients, these groups of
patient usually received more than three drugs unless they have co-disease,
therefore they, would ‘be_ at _risk. in“medication. use. Consequences of
polypharmacy, included” adverse ‘drug ‘effects,” drug-drug interactions,
disease-drug interactions,.food-drug, interactions,, and mi€dication cascade
effect.’! " In this study, major ¢o-diseases of patient were endocrine and
metabolism, cardiovascular, and respiratory. There were four cases of
interaction between HIV drug and other group of drugs. The strategies to
prevents the problem from polypharmacy are pharmacist’s counseling with
the patient, closely monitoring the appearance of the patient after a
changing dosage or medication, and receiving the information from the

patients about their use of medication./”
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Computerized Physician order entry (CPOE)

The other preventative measures should be tried such as
computerized physician order entry can be used to notify the physician
about drug-drug interaction, history of allergies, overdose, underdose, etc.
A study of Bates et al”®*! demonstrated a decrease of 19% of prescribing
errors after implementing computerized physician order entry.

Several studies have shown that Computerized Physician order
entry (CPOE) reduced prescribing €sfor rates. However, many factors
should be considered for implementing CPOE in hospital system such as
vision and leadership of adtainistrator, motivation for implementing POE,
values to users costs, h€alth service process, technical considerations, and

management of program etc.

In this study,/CPOE is another way to reduce prescribing error
especially for the type of incorrect _tirﬁe and not specified strength. Our
study did not recommend this method because of several reasons in the

following:

1. CPOE systems can significantly increase physician workload.
This can happen, for instance, by requiring that physician enter
more| information; than; the previous time-orhaving them respond
to an;excessive number of alerts. These alerts may or may not
containuseful 4nformation pand ~willy make, physicians do not
agree with the system.

2. The present information technology system (software) was not
suitable for CPOE system and hospital workflows.

3. Emotional responses to change should be considered. Shifting
from paper-based order generation to CPOE can make strong

emotional responses as users are struggle in adapting to the new
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technology. These responses can point out significant

problems with the system design.

For Samutsakhon hospital, it may took a long time to plan and
implement CPOE system but it may be possible to have CPOE in the

future.

Checking regimen before physician prescribing by pharmacist could

reduce prescribing errors

After establishing-the system to-cheek regimen before physician
prescribing by pharmaeists” almost every types of prescribing error
decreased, especiallysthe” errors- from preseribing medication with the
incorrect time, do not specified strehgth, incorrect quantity, and incorrect
drug. These types offerrors ‘were mot found in phase 3. The incorrect
indication and incorre¢t regimen still existed in this study because of
human error including forgetfulness”é:mdﬂ carelessness. Error of drug-drug
interaction should be prevented after eéfablishing the system to prepare
regimen. However, 3 cases still occurred in phase 3. These errors were
found by the investigator after patient came back home. The investigator
discussed with the+hospital pharmacist for correction in the next visit.
Occurrence ofidrug-drug, interaction might be from, pharmacist knowledge,
workload of pharmacist, and lack of concurrent medication use of patient.

The cimportant -activities of pharmacistbefore patient visits HIV
clinic included reviewing the regimen and recommending OlIs medication
based on CD4 count result. Additionally, there were the other two activities
on the visits day included counseling and dispensing medication. All
activities seem to take much time but the consequences of this process were
to reduce prescribing error and save patient time because individual

patient’s medication were ready prepared on the day prior to HIV clinic.
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Errors of the physician

In this study, there were many type of physician prescribed HAART
regimen. Internist made more error in prescribing than medical specialist
and general practitioner in both 2 phases. The reason that the internists may
prescribe more error than medical specialist and general practitioner are
their less accurate in estimating the risks and benefits of therapies in their
field or their poor access to the data sources which can be the reference of
their therapeutic decisions. It is similar'te’ study of Ayanian, J.Z."% After
implement regimen preparation, prescribing error significantly reduces in

every type of physician.

Role and beneficial of pharmacist’s recommendation

According to this study, the'“pharmacist has important role in the
error prevention and alteration of physician’s treatment decision. The
benefit of pharmacist’s recommendaﬁon 1S to prevent drug toxicity and
enhance appropriate drug use. Some }Srég'éribing errors were not consulted
because those errors had less effect. 'I:n'.-smc-)me cases, physician allowed the
pharmacist to modify the order such as setting the suitable time for each
patient.

Anti-retroyiral | prescribing . ertors, can. also. lead to significant
consequences such ‘as increasing ‘toxicity 'or‘development of resistance to
the HAART .regimen...Prevention, of, the“€rrors. may .ensure appropriate
prescribing ‘orders and ‘patient” safety. Pharmacist should have a role to
detect error, discuss with physician, and resolve the prescription problems

to patient safety.
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Limitation of the study

However, this study had several limitations. Firstly, knowledge of
individual pharmacists in ARV drugs might limit their ability to detect
prescribing errors, because of the rapid changes in HIV treatment and the
complexity of pharmacotherapy. Secondly, the short period of study might
interfere the result. Because this study performed in 4-month period, while

the patients were followed up

/wo or three months. Same patients

might come back in t . Thirdly, because only one

investigator collecte ) 'ma@atients per visit some data
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CHAPTER VI
CONCLUSION

Medication errors are widely accepted among health care
professional. Error reporting system is being established to prevent the
problem. This system should be continuously improved to keep pace with
medication error problem. This study, was performed to analyze the errors
in prescribing process and to assess the pharmacist role in participation in
reducing prescribing error. The .results might be used to improve the
prescribing process in order-fo reduce and prevent the prescribing errors.
The results can alsos‘guide  another hospital for their detecting and
preventing such errors;

The error rate detected: in phase | and phase 3 were 19.19% and
1.2%, respectively. " Most ‘common types of error were prescribed drug
incorrect time, do not specified streng{h, incorrect indication of regimen for
prophylaxis opportunistic infection, and ‘éll'averse drug reaction.

Physician who most frequently'rﬁﬁaa'e prescribing errors was internist.
After implementation of prescribing error preveation prior to physician
prescribing, the preseribing errors decreased.

The need. for. pharmacist recommendations, to. prevent prescribing
errors decrease from 71" times“to 5 times ‘after implementing pharmacist
participation on prescribing error prevention,

The Tesults indicated "the" substantially “tfeduction™ of physician
prescribing error rate came from pharmacist participation to the prescribing
error prior to physician prescribing.

Role of pharmacist in prescribing error prevention included 1)
pharmacist’s role prior to physician prescribing and 2) pharmacist’s role
after physician prescribing. The activities on the day prior to physician

prescribing were reviewing the regimen, identifying the name of
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antiretroviral regimen using self-inking stamp, calculating the quantity of

medication, and preparing the medication. The other two activities on the
HIV visit day after the physician prescribing were dispensing and patient
counseling.

Recommendations

All healthcare professions have their responsibility in identifying the
contributing factors of medication errors. They can use such information to
prevent the medication error. Medicationsuse systems can be improved to
prevent the error and by addingssystem to.check and control error in
prescribing and dispensiag. The following recommendations for reducing
and preventing prescribing€urors included:

¢ Implement physician order entry in the CPOE system: This
system will decrease illcgible handwriting. It will help ensure
that dose, form, and timing are accurate. Computer systems
can be also easy o pe'r-ferm double-check for drug-drug or
drug-allergy interactions. =

¢ Implement pharmacist pféﬁeifing regimen by using self-inking
stamp.’ Self-inking stamp prevents error from poor
handwriting. It ensures that patients received the correct
regimen,. save. time from discussing with the physician when
prescribing ‘error occurred.

e Use.drug.information, for dispensing .software.. The program
should help pharmacist to check for duplicate prescriptions,
patient allergies, drug-drug interactions, inappropriate doses
(based on patient’s weight and age), and drug-lab interactions.

® Set up group counseling to improve patient’s knowledge about
their treatment: Patients should know about their medication
they received, its potential side effects, its appearance and how

often they should receive it.
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¢ Formulate one-tablet combination regimen: Drug’s company

should develop ARV regimens which contains one tablet,
because it was convenient for the patients to take the
medication. One-tablet combination regimen can also make
less error in prescribing.

Through a systems-oriented approach, the pharmacist should
collaborative with other health care professions and working as the
multidisciplinary team to prevent,  dciect, and resolved drug-related
problems. Pharmacist’s roles on preventing prescribing error consisted of
participation in prescribing process, disseminating drug information to the
physician, and providiag patient counseling on drug therapy.

Because, in thigfstudy,/the investigator focused only the types and
magnitude of errors. Earther researc'-;:h should be explored to determine the

effect of the prescribinglerror to.the patient.

#
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Appendix A
Prescribing error collecting form
HN.................. Age............ Sex [IM JF
Date of error detection...................... Physician code............

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

Type of error
[] Incorrect drug/indication: L] Dose/tegimen not specified
[] Incorrect dose/regimen/strength | L1 Dosage form/strength not
. specified

[] Incorrect dosage form _. L) Quantity/duration not

\ 4 specified
[ Incorrect quantity/dugation “[1 Preseription illegible
O] Incorrect time >4 [ Allergy/Sensitivity/ ADR
L] Drug interaction EhOther......................
[0 Duplicate therapy 222

Pharmacist Recommendation :

..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................
.........................................................................................

[0 Addition [0 Dose change [ Substitution [1 Cessation, L1 Time change
O] Clarification 6L erder



Table B1. Drug-drug interactions* of prescribing errors.

Interaction-drug Number of case
Phase 1 ~ Phase 3
Nevirapine-Rifampicin 1
Indinavir-Simvastatin 1 1
Zidovudine-Rifampicin 1
Ritonavir-Simvastatin 1 1

Indinavir-Omeprazole
Zidovudine-Clarithromycin 1

Appendix B

sewverity
moderate

major
moderate
major

moderate
moderate

Significance
rating
2

'
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Details

Rifampicin decrease serum concentration of
nevirapine by 20% to 55% "%

Simvastatin plasma level may be elevated, increasing
the risk of side effects (eg. Rhabdomyolysis)

The pharmacologic effects of zidovudine may be
decreased

Simvastatin plasma level may be elevated, increasing
the risk of side effects (eg. rhabdomyolysis)

The antiviral activity of indinavir may be reduced.
The pharmacologic effects of zidovudine may be
decreased

* Clinical significance of drug-drug interactions were evaluated accordingto Drug interaction facts '

Significance rating =1, severity : major, documentation : established, probable, or suspected; Significance rating = 2,
severity : moderate, documentation : established, probable, or suspected; Significance rating = 3, severity : minor,
documentation : established, probable, or suspécted: Significance rating = 4, severity : major/moderate, documentation

: possible; Significance rating = 5, séVerity * minor, documentation : possible,

74]
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Appendix C

Table C1. Incorrect dose due to miscalculation calculated by/patient’s body weight

Drug

Zidovudine

Zidovudine

Zidovudine

GPO VIR

Number of case

Phase 1
1

1

Phase 3

Details

A 41-yeau6ldvoman; her body weight was approximately 45 kg. Physician
prescribed AZT[100] 3 cap g 12 hr, 3TC 1 tabq 12 hr, NVP 1 tab q 12 hr. Dose
therapy of AZ'T'1s . 200 mg twice daily in individual who weigh less than 60 kg. This
patient shoulld'be treated w1th 400 mg. of AZT, so she should receive AZT 2 cap
[100] q 12 he. ' P

A 42-year-0ld woman w1th appr0x1mated 41 kg weight was prescribed with
AZT[150] 1 ¢ap. g 2 hr, 3TC 1 tab q 12 hr, EFV 1 tab hs. Dose therapy of AZT is
200 mg twice daily for less than 60 kg individual. Therefore this patient should be
treated with 400-mg of AZT daily.. so she should receive AZT 2 cap [100] q 12 hr. I””]
A 29-year-old woman, her body weight was approximately 44 kg. Physician
prescribed AZT[100] 3 cap q 12 hr, 3TC 1 tabq 12 hr, NVP 1 tab q 12 hr. Dose
therapy of AZT 1s 200 mg twice daily in individual who weigh less than 60 kg. This
patient should be treated with 400 mg. of AZT, so she should receive AZT 2 cap
[100] q 12'he!"]

A34:year-old man with approximated 75 kg. weight was prescribed with GPO VIR
30¢Dose therapy of GPO VIR 1s 30 mg for less than 60 kg individual, and 40 mg for
who[ae] weight is higher than 60%g, Therefore; this patient should receive GPO VIR
40.
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Table C1. Incorrect dose due to miscalculation calculated by patient’s body weight (cont.)

Drug Number of case /// Details
Phase 1  Phase 3
S weighi as approximately 58 kg. Physician prescribed

GPO VIR 1 A 41-year-old h1 c'w weight
'O VIR is 30 mg for patients who are less than 60

GPO VIR 40 i ap ""-
kg, and 4 l ‘( ?I ’ “\ \v o1 1s higher than 60 kg. This patient should

receive £ j f a 4 \\
A 48-ye ; bo¢ \\\ ( was approximately 77 kg. Physician prescribed

GPO VIK )Q g_t J¥: 0 VIR 1s 30 mg for patients who are less than 60
kg, and 4( thﬁ'e, 1s higher than 60 kg. This case should receive

GPO VIR 40, m: \
DA

Haidias, -

GPO VIR 1

A LS
= P R e

S

a— g
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Appendix D

Five cases of prescribing error association with type of physician in phase 3
Case 1.

A 49-year-old man was diagnosed AIDs for 2 years. At the last visit
(three months ago), his weight was 57.&g: Physician prescribed GPO VIR
30 to take 1 tab q 12 hrs. On.the observed day, hospital pharmacist
prepared GPO VIR 30 fortlas patient. The general practitioner prescribed
GPO VIR 30 followed the prepared regimen. Finally, the patient met
hospital pharmacist tofreceive drug and counseling. Hospital pharmacist
found that the body weight of patielit was 65 kg. The pharmacist discussed
with the physician. Then the physician.changed to GPO VIR 40.

In this case, it is the ewror of inborrect dose associated with general

practitioner.
Case 2.

A 39-year-old. woman_ had. the_ history. of drug resistant to the
first-line drug regimen. At the'last visit (two-months ago), her regimen was
d4T(30) 1 eap, g-12.hr, 3TC.] tab,q 12.ht; 1DV (400) .2 cap q 12 hr, and
RTV(100) 1 cap q 12 hr. On" the "observed day, hospital pharmacist
prepared the same regimen for this patient. The internist prescribed
regimen followed to the pharmacist’s preparing for the regimen. Finally,
the patient met hospital pharmacist to receive drug and counseling. The
patient complained that she had abdominal pain and crystalluria. This was

the sign of ADR from IDV (12.4% reported in clinical trial). After
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pharmacist discussed with the physician, the physician reduced the dose

of IDV to 400 mg 1 cap q 12 hr.
In this case, it was unpreventable ADR associated with internist but

it can be detected during patient counseling with the pharmacist.
Case 3.

A 35-year-old man was diagnesed AIDs with TB. He received
d4T+3TC+EFV and anti-TB drug: Furthermore, he received fluconazole
and co-trimoxazole for OF prophylaxis. On the observed day, he finished
the course of TB #dwmig  the pharmacist trainee prepared only
d4T+3TC+EFV but forgot fo -prepared Ol prophylaxis. The medical
specialist prescribed the medicatiorL followed the prepared regimen. After
the patient had counseling with the hospital pharmacist, the pharmacist
found that the patient didn’t receivie Ol prophylaxis. The pharmacist
discussed with the physician-and then Il-)ﬁ;'éician added OI prophylaxis.

In this case, there was incdfféét indication of OI prophylaxis

associated with medical specialist.
Case 4.

A 35-year-old, woman.had.the history of cryptoccosis. Her regimen
was GPO" VIR 30. She received fluconazole and co-trimoxazole for Ol
prophylaxis. On the observed day, hospital pharmacist prepared GPO VIR
30 take 1 tab q 12 hr, fluconazole [200] 1 tab OD. and co-trimoxazole 2 tab
OD. The medical specialist prescribed medication followed the prepared
regimen but changed the time to take medication of fluconazole [200] to
1 tab at Monday and Thursday. Finally, the patient met hospital pharmacist

to receive drug and counseling. The hospital pharmacist found that the



80
regimen of fluconazole was incorrect. The patient, with the history of

cryptococcosis, should receive fluconazole 200 mg orally per day. The
pharmacist discussed with the physician, then the physician changed
fluconazole to 200 mg orally per day.

In this case, there was incorrect regimen of OI prophylaxis

associated with medical specialist.
Case S.

A 41-year-old woman-was diagnosed AIDs and received GPO VIR
30 for 2 years. On the“observed day, hospital pharmacist prepared GPO
VIR 30 for this patient. /The —internist prescribed medication as the
pharmacists prepareds regumen. A;fter that, the patient met hospital
pharmacist to receive dfug and have counseling. She complained that her
arms and legs were atrophy-and haYb bigger belly which is the sign of
lipodystrophy from stavudine. The méifijf"élinical features of lipodystrophy
syndrome are peripheral fat loss, cent.liair_’.fét aceumulation within abdomen,
gyneacomastia, and dorsocervical spine (buffalo hump). The prevalence of
lipodystrophy after taking stavudine is about 50% after 12-18 months of
therapy. It could be réversible if withdrawing or substituting by other
ARVs. The "ADR' was “discussed ‘with' the~physician and the physician
changed stavudine to, zidovudine.

In this case, it was unpreventable ADR associated with internist but

could be detected while pharmacist provided counseling.
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Appendix E
Table E1. Recommendation for initiating and discontinuing .primary and secondary prophylaxis for adults and
adolescents with HIV infection '
Pathogen Primary prophylaxis Secondary prophylaxis
start : stop start stop
Tuberculosis Tuberculin skin test>5 mm andmever” NA . NA NA
treated, or contact with active case = l

Pneumocytis pneumonia ~ CD4 cell count <200 / mm® or @D4 cell count >200,/ mm’ for  Prior PCP CD#4 cell count >200 / mm’

(PCP)

oropharyngeal candidiasis

3-6 mo

for 3-6 mo

Cryptococcal meningitis

CD4 cell count <100 / mm’,

cryptococcal antigen negative

CD#4 cell count >100/ mm’ for

32610 aatdi

Prior cryptococcosis

CD4 cell count >100-200 /

3
mm°” for 6 mo

Penicillosis and

histoplasmosis

CD4 cell count <100 / mm?

CD4.cell comiti =100/ mm® for

6 mo

Prior penicillosis or

histoplasmosis

CD4 cell count >100 / mm?

for 6 mo

Toxoplasmic encephalitis

CD4 cell count <100 / mm® and IgG

antibody to toxoplasma

CD4 cell count >200 / mm" and

not detected HIV virus for 3 mo

Prior toxoplasmosis

CD4 cell count >200 / mm’
and not detected HIV virus

for 6 mo

Mycobacterium avium

complex (MAC)

CD4 cell count < 50 /fm’

CD2 dell ottt 100V mim’ for

3-6'mo

Prior MAC

CD4 cell count >100 / mm®
and MAC treatment at least

12 mo

* NA denotes not applicable.
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Table E2. Drug regimens for primary prophylaxis against opporfunistic infections in patients with HIV infection. "%
Pathogen First choice Alternative

Tuberculosis Isoniazid, 300 mg orally per day for 9 me. Rifampicin 600 mg orally per day for 4-6 mo.

Pneumocytis Co-trimoxazole, single-strength 2 tab. orallyOD, or 1 tab. orally Dapsone 100 mg orally OD, or dapsone 50 mg orally OD, plus

pneumonia (PCP) OD pyrimethamine 50 mg orally OD, plus folinic acid 25 mg once
a week; or dapsone 200 mg, plus pyrimethamine 75 mg, plus
folinic acid 25 mg orally once a week; aerosolized
pentamidine 300 mg monthly; atovaquone 30 mg/kg orally
OD.

Cryptococcal Fluconazole 400 mg orally once weekly None

meningitis

Penicillosis and Itraconazole 5 mg/kg or 200 mg orally OD None

histoplasmosis

Toxoplasmic Co-trimoxazole single strength 2:tab. OD Dapsone 50 mg orally OD, plus pyrimethamine 50 mg orally

encephalitis onee a week, plus folinic acid 25 mg orally once a week;
dapsone 200 mg orally , plus pyrimethamine 50 mg orally ,
plus folinic acid 25 mg orally once a week.

Mycobacterium Clarithromycin 500 mg orally twicea day, or'azithromycin 1,200 ;= ' None

avium complex

(MAC)

mg orally once a week.




&3

Table E3. Drug regimens for secondary prophylaxis against opportunistic infections after chemotherapy for acute infection

in patients with HIV infection. [’
Pathogen First choice Alternative
Candidiasis Fluconazole or itraconazole 100-200'mg orally OD None
Tuberculosis Not recommend None

Pneumocytis pneumonia

(PCP)

Co-trimoxazole, single-strength 2'tab orally OD; or 1 tab. orally
OD.

Dapsone 100 mg orally OD, or dapsone 50 mg orally OD,
plus pyrimethamine 50 mg orally OD, plus folinic acid 25
mg once a week; or dapsone 200 mg, plus pyrimethamine
75 mg, plus folinic acid 25 mg orally once a week;

aerosolized pentamidine 300 mg monthly; atovaquone 30

mg/kg orally OD.

Cryptococcal meningitis

Fluconazole 200 mg/day orally.

Itraconazole 200 mg/day orally

Penicillosis and

histoplasmosis

Itraconazole 200 mg orally OD.

Amphotericin-B 1.0 mg/kg IV once a week

Toxoplasmic encephalitis

Pyrimethamine 25-50 mg orally per day, plus sulfadiazine
500-1,000 mg orally 4 times a day, plus folinic acid 10-25 mg
orally per day

Clindamycin 300-450 mg orally q 6-8 hrs., plus
pyrimethamine 25-50 mg orally per day, plus folinic acid
10-25.mg orally per day.

Mycobacterium avium

complex (MAC)

Clarithromycin 500 mg orally twice a'day, plus ethambutol 15
mg/kg orally per day

Azithromycin 500-600 mg orally per day, plus ethambutol
15 mg/kgyorally per day
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