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ABSTRACT

Background: Previous data reports inpatient antiretroviral
(ARV) and opportunistic infection (Ol) medication errors in
as many as 86% of patients, with averages ranging from
1.16-2.7 errors/patient.

Objective: To determine the occurrence and type of
inpatient ARV and Ol medication errors at our institution.
Methods: A retrospective, observational, electronic
medical chart review of patients with HIV/AIDS admitted
between February 15, 2011- May 22, 2012 was conducted
to assess the occurrence and type of ARV and Ol
medication errors. Secondary outcomes included
assessing each medication with an error and evaluating its
potential for a medication error, calculating a medication
error rate per patient, evaluating whether a non-formulary
(NF) medication impacted the error potential, determining
whether a clinical pharmacist on service decreased the
medication error rate, and assessing whether patients who
experienced an error were more likely to have a longer
length of stay (LOS). Analysis included descriptive
statistics, averages, and Spearmen rank correlation.
Results: There were 344 patients included in this analysis,
132 (38%) experienced 190 medication errors (1.44
errors/patient). An omitted order was the most frequent
ARV error and accounted for 30% (n=57) of total errors.
There were 166 patients requiring Ol medications, 37
patients experienced 39 medication errors. Omitting Ol
prophylaxis accounted for 31 errors. Only 45 of 190 (24%)
errors were corrected prior to discharge. Being prescribed
at least 1 NF medication was correlated with increased
errors (n=193 patients “on NF medication”, p<0.025,
r=0.12). Coverage of a service by a clinical pharmacist did
not affect the number of errors. Patients experiencing an
error had a longer LOS (p=0.02).

Conclusions: Errors relating to ARV and Ol medications
are frequent in HIV-infected inpatients. More errors
occurred in patients receiving NF medications. Suggested
interventions include formulary revision, education, and
training. Dedicated HIV clinicians with adequate training
and credentialing may improve the management of this
specialized disease state.
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INTRODUCTION

The number of individuals receiving combination
antiretroviral therapy (cART) to manage Human
Immunodeficiency Virus (HIV) and Acquired
Immune Deficiency Syndrome (AIDS) has increased
over the years as the CD4 threshold used to initiate
CART has been broadened.’ Early cART effectively
prolongs survival in this population of patients
where HIV is now considered a chronic disease
state. In fact, in 2015, 50% of HIV-infected
individuals are projected to be above the age of 50.2
Therefore, it is important for providers in all settings
to be well-versed on this chronic disease state
management to ensure appropriate patient safety
and efficacy of cCART. Although cART has prolonged
survival in patients with HIV/AIDS, medication errors
may put these patients at risk for adverse events
and even failure of cART since this population is
more prone to medication errors due to transitioning
to and from outpatient and institutional care (e.g.
hospitals and correctional facilities).

In a 2014 review article evaluating 25 studies
reporting HIV medication errors in the hospital
setting, the incidence of errors was as high as 86%
including both antiretroviral (ARV) and opportunistic
infection (Ol) prophylaxis medication errors.
Additionally, a range of 1.16 - 2.7 medication errors
per patient has been documented.*® Commonlgl
identified errors were omission of an ARV®>"?
inaccurate dosing frequency*®*'°, or drug-drug
interactions.”” New ARVs continue to change the
landscape of cART, but with these advancements,
further potential for medication errors exist.
Additionally, patients with more advanced HIV
require extra medications for Ol prophylaxis which
provides another opportunity for medication errors.

The primary objective of this retrospective chart
review was to assess the occurrence and type of
ARV and Ol medication errors within the inpatient
setting in our institution. Secondary outcomes
included assessing each ARV with an error and
evaluating its potential risk for a medication error,
calculating a medication error rate per patient,
evaluating whether receipt of a non-formulary (NF)
medication impacted the error potential, determining
whether a clinical pharmacist on service reduced
the medication error rate, and assessing length of
stay (LOS) in patients who experienced a
medication error.
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Table 1 — Baseline Demographics

Gender Male = 192 Female = 152
Age (years of age) 46 (range 18-85)
Race Black=259 | Other=40 | White=30 Hispanic = 11 | Asian/Pacific Islander = 4
Followed at I.n.stltutlon HIV Yes = 226 No = 118
Clinic
Mean = 332

CD4 (cells/mm?®)

Median = 255 (range 1 - 1,680)

178 patients >200
166 patients <200

HIV-RNA (copies/mL)

Mean = 76,541

Median = 73 (range undetectable - 4,259,831)

Undetectable (<48 copies/mL) = 163 patients

HIV-related Admission Yes = 36 No = 308
Length of stay (days) Median = 5 (range 1-61)
HIV-ReIateii Admissions Kap03|_Sarcoma Pneumocystlls jl_rovec:l Toxoplasmosis = 4 Cryptococcus = 3 Other = 21
(n=36) =4 pneumonia = 4
Total Excluded Not admitted = Not a confirmed HIV Not taking ARV and <18 vo = 24 New diagnosis/
(n=414) 218 diagnosis = 108 Ol meds =9 Y ARV-naive = 5
METHODS Appropriateness for dosing, scheduling, and dose

This retrospective, observational, electronic medical
chart review was conducted on inpatient HIV/AIDS
patients admitted to our urban academic medical
center. Inclusion criteria were HIV-infected patients
with confirmed HIV/AIDS diagnosis, admitted to our
institution between February 15, 2011 and May 22,
2012, at least 18 years of age, and actively taking
cART and/or Ol medications. We excluded patients
not receiving or refusing ARV and/or Ol
medications, or newly diagnosed.

Collected baseline demographic data included
gender, age, race, CD4 T-cell and HIV-RNA (viral
load) at or within 3 months of admission, renal
and/or hepatic impairment, and whether the patient
was followed at our institution’s outpatient HIV
clinics. Data regarding hospitalization included
reason for admission, ARVs and Ol medications (for
prophylaxis and/or treatment) ordered, formulary
status of ARV, date of admission, admitting medical
service, presence of a clinical pharmacist on a
medical service, presence of ID consult service, and
LOS. All collected data was reviewed by the two
study investigators with HIV specialty training.

Documented medication errors could occur at any
time during the hospitalization and types of errors
included an omitted or incomplete regimen,
incorrect schedule or frequency, incorrect dose,
missed dose(s), inappropriate renal dose
adjustments, incorrect ARV ordered, and duplicate
order. In addition to these potential medication
errors, possible Ol errors included inappropriate
discontinuation or unnecessary prescribing of Ol
medications. Based on Micromedex 2.0® criteria,
available in the institution during the observational
period, “major” or “contraindicated” drug-drug
interactions were collected and evaluated whether
they were managed.11 Individual ARV and Ol
medications were compared to total number of ARV
and/or Ol errors, error types, whether or not the
errors were corrected, and time to correction.

Each eligible patient’s electronic medical record
(EMR) was reviewed by the investigators.
Medication errors and drug interactions were
evaluated through the patient chart and electronic
medication administration record (EMAR) for the
duration of the patient’s hospitalization.

adjustments were based on the 2012 Department of
Health and Human Services (DHHS) HIV
guidelines.1 The study received Institutional Review
Board (IRB) approval in April 2012.

For our analysis, descriptive statistics were used to
create tables of errors by medications. Spearman’s
rank correlation was utilized to compare total
number of errors to confounding variables. All
statistical tests were conducted using SAS 9.2 (SAS
Institution Inc., Cary, NC, USA). Statistical
significance was set under a p-value of 0.05. Lastly,
a two-sample t-test was used to compare the LOS
between groups.

RESULTS

Overall, 758 patient charts were reviewed with 344
patients included for analyses (Table 1 — baseline
demographics, HIV-related admissions, and
exclusion criteria). We found 190 medication errors
occurred in 132 patients (mean 1.44 errors/patient,
range of errors/patient 1-4). Table 2 shows overall
ARV and Ol medication errors and stratifies ARV
and Ol medication errors per patient. Only 45 (24%)
overall medication errors were corrected within a
median time of 36 hours (range 12-768 hours).
Nearly half (n=22, 49%) of the 45 medication errors
that were corrected had a clinical pharmacist on
service. Clinical pharmacists most often identified
omitted orders (13%) when correcting a medication
error. The most common uncorrected medication
errors when a clinical pharmacist was on service
was also an omitted order (14%), dosing errors with
raltegravir and lopinavir/ritonavir  (8%), and
scheduling errors with ritonavir (3%). There were
226 patients who received continuity of care at one
of our institution’s outpatient HIV clinics. We found
no association with our clinic patients experiencing
an error compared to non-institution patients (n=76
patients, p=0.08, r=-0.121).

Looking specifically at ARV medications and errors,
320 patients received 103 different ARV regimens.
One hundred thirteen (35%) of the 320 patients on
cART experienced 151 errors (range 0-4 errors per
patient, with 67% experiencing 1 error, 24% with 2
errors, 8% 3 errors and 1% with 4 errors ). Forty
(26%) of these errors were corrected in a median
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Table 2 — Medication Errors

Overall Errors ARV Errors Ol Errors
Total Number of Errors 190 151 (79%) 39 (21%)

Total Number of Patients With an Error 132/344 (38%) 113/320 (35%) 37/166 (22%)
Errors Corrected 45 (24%) 40 (26%) 5 (13%)

Median Time to Corrected Error (days)

1.5 (range 0.5-32)

1.5 (range 0.5-32)

1 (range 1-10)

Antiretroviral Medication Errors

Error Type (number of errors, %)

Omitted Order (57,
38%)

Incorrect Dosing
Schedule (54,
36%)

Incorrect Dose =
17, 11%)

No Renal Dose
Adjustment (13,
9%)

Other (10, 6%)

Opportunistic Infection Medication Errors

Ol Prophylaxis

Pneumocystis jiroveci pneumonia (n=30, 77%)
Mycobacterium avium infection (n=9, 23%)

. _ . _ . No Renal Dose Inappropriate
Omitted Order = 31 | Missed Dose = 3 Not Clinically . . ) h
0, =
Error Type (number of errors, %) (79%) (8%) Indicated = 3 (8%) Adju(sztmsoe/st 1 D|s=cc1)n(t2|n;30t;on

time of 36 hours (range 12-768 hours). The most
common ARVs prescribed with errors can be seen
in Table 3. The most common ARV errors were
omitted and/or incomplete order (n=57 errors, 38%)
and incorrect dosing schedule (n=54, 36%) (Table
2). Examples of each included omitting a medication
when splitting the single tablet regimen (STR)
efavirenz/emtricitabine/tenofovir into its individual
components, or when ritonavir was not being
scheduled with the concomitant protease inhibitor
(PI). The ARV classes listed in order of most errors
were nucleoside reverse transcriptase inhibitors

(NRTIs, n=61, 40% of ARV errors), protease
inhibitors (Pls, n=48, 32%), non-NRTIs (n=21,
14%), integrase strand inhibitors (INSTIs, only

raltegravir, n=20, 13%), and entry inhibitor (El, n=1,
<1%). We found no association between a specific
ARV or class and a specific error type occurring.

Prescribing of NF medications was common as 193
patients (56%) were prescribed 259 NF medications
(range 1-3 NF meds). The presence of at least 1 NF
medication was correlated with increased errors
(p<0.025, r=0.12). Most common NF medications

efavirenz/emtricitabine/tenofovir (r=-0.11).

There were 32 patients (9%) who experienced 33
ARV-drug-drug interactions (Table 4). The most
common interacting ARV was atazanavir having an
interaction with either a histamine-2-receptor
antagonist or proton-pump inhibitor (n=10 and n=9,
respectively) as it related to the timing of
administration. Twenty-one of the 33 drug-
interactions (64%) were managed either by
changing the interacting medication(s), monitoring
in the clinical note or via laboratory markers, or a
combination of these assessments. Ten of the 21
managed interactions occurred while a clinical
pharmacist was on service. Of the 11 unmanaged
interactions, 8 occurred on services with a clinical
pharmacist. No association was found between
drug-interactions, a specific medication or error type
occurring, or clinical service.

There were 166 patients requiring Ol medications
(48% of the study population) resulting in 37
patients (22% of those receiving Ol medications)
experiencing 39 errors. Five (11%) Ol errors were
corrected in a median time of 24 hours (range 24—

included raltegravir (n=89), darunavir (400 or
600mg, n=46), abacavir/lamivudine  (n=43), %O)f' Ta(tj)Ie 2 revea_lst.thebbrteakdown of Ofl egcl)rs.
efavirenz/emtricitabine/tenofovir (n=42), and © found no association between a specitic L1 or

etravirine (n=25). All NF medications had a positive
correlation  error  occurrence, except  for

specific Ol medication and a specific error type
occurring.

Table 3 - Most Frequent ARVs with Errors
Antiretroviral Number of Correlation Coefficient (R-value) Most Frequently Observed Error
Errors Compared to Total Number of Errors Type
. Omitted Order (50%
Raltegravir 20 0.40253 Incorrect dose1((45%))
Ritonavir 18 0.39860 Incorrect schedule” (43%)
H 0,
Lamivudine 16 0.35393 Ir'?:;fég%ﬂggs(gsﬁ’/z)
Emtricitabine/tenofovir 14 0.30170 Omitted order (64%)
Abacavir 12 0.30101 Omitted order4(67%)
- Incorrect dose” (45%
Etravirine 11 0.28372 Omitted Order ((45%))
Atazanavir 300 mg 10 0.24839 Omitted order (70%)
Efavirenz 10 0.24839 Omitted order (60%)
w00 n?;;”n”dag'éo o) 10 0.24839 Incorrect dose® (70%)
Tenofovir 9 0. 22089 Renal Dosing (56%)
Lopinavir/ritonavir 9 0.22089 Incorrect dose® (78%)
" Raltegravir dosed 400 mg daily instead of 400 mg BID
2 Ritonavir not given concomitantly with other PI for boosting effect
% Lamivudine inappropriately split from co-formulated abacavir/lamivudine 150 mg daily vs. 300 mg daily
4 Etravirine dosed 200 mg daily instead of 200 mg BID or 400 mg daily
® At the time of this study, Darunavir 400 mg and 600 mg were available. Incorrect dose and schedule were the most common errors.
® Lopinavir/ritonavir dosed total daily dose of 400/100 mg (200/50 mg BID or 200/50 mg 2 tabs po daily) or did not increase the dose
during third trimester of pregnancy.
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Table 4 — ARV-Drug Interactions
Antiretroviral Non-HIV Drug, ngerity (per Frequency of _Managed

Frequency (n) Micromedex) Interaction

Famotidine, 8 Major 5/8

Ranitidine, 2 Major 2/2

Atazanavir Esomeprazole, 2 Major 2/2

Lansoprazole, 7 Major 4/7

Simvastatin, 1 Major 11

Atazanavir and Ritonavir Fluticasone, 2 Major 072

Voriconazole, 1 Contraindicated 11

Darunavir and Ritonavir Salmeterol, 1 Major L

Voriconazole, 3 Contraindicated 3/3

Efavirenz Nifedipine, 1 Major 11

Fluticasone/salmeterol, 1 Major 0/1

Lopinavir/ritonavir Fluticasone, 2 Major 0/2

Nortriptyline, 1 Major 0/1

Ritonavir Nimodipine, 1 Contraindicated 1/1

The most common admitting service was the ID
consult service (n=103, 30%), followed by general
medicine (n=41, 12%). The ID consult service had a
clinical pharmacist in training (either a post-
graduate year 2 resident or infectious diseases
pharmacotherapy fellow), on service for 31 of 103
(30%) admissions. Overall, 37 of the ID admissions
encountered 55 medication errors (36% of ID
admissions, 29% of overall errors, 1.49 medication
errors/patient). The remaining 95 non-ID admissions
encountered 135 errors (1.42 medication
errors/patient). Nine of the 37 (24%) ID admissions
with an error occurred while a clinical pharmacist
was on service. Only 12 out of 55 (22%) errors were
corrected while the training clinical pharmacist was
on service.

A clinical pharmacist was present on any service for
168 of 344 (49%) admissions, with 64 patients
experiencing 89 of the overall 190 medication errors
(47% of patients, 1.39 errors/patient); thus, 101
errors from 176 admissions without a clinical
pharmacist (53% of patients, 1.49 errors/patient).
Based on this data, we found no difference
regarding errors occurring with or without a clinical
pharmacist on service (p=0.72, r=0.019) nor
between ARV and Ol errors occurring and admitting
service.

Overall, when comparing LOS for patients who
experienced or did not experience an error, we
found that the average LOS for patients who
experienced an error was 8.83 days/patient (1166
days/132 patients) compared to 6.67 days/patient
without an error (1434 days/212 patients) (p=0.02).
It is important to note that these results did not
control for potential confounding variables such as
admitting service (ICU vs. general medicine) or HIV
status (well-controlled vs. AIDS), for example.

DISCUSSION

Regardless of disease state, medication errors are
unacceptable. The goal for all institutions should be
no medication errors. The medication ARV and Ol
error rate per patient at our institution was 1.44,
which is at the lower range of previously reported
figures (1.16-2.7).>° The frequency of patients who
experienced at least 1 ARV and Ol medication error
was 38%, which is near the middle of previously
reported ranges, 2- 86%"°, and similar to the 35%

recently reported by Commers and coIIeagues.12 It
is difficult to compare ARV and Ol medication errors
from other studies due to the variability in study
designs, interventions, data collection, and analysis.

Common errors in our study were omitted orders
and/or incomplete regimens and incorrect dosing
schedule. Omission of an ARV order was commonly
found |n other literature® 12, as was incomplete
regimen.*®®"3 The frequency of dosing errors found
in our study was similar to other studies as well.*
910 Our data revealed the highest frequency of
errors occurred in the NRTI and PI classes. This is
most likely attributable to the fact that the NRTIs are
often the ‘backbone’ of cART and frequently
prescribed. The Pl class has potential for
complicated dosing and almost all require ‘boosting’
with ritonavir, which can be confusing to those
unfamiliar with these medications. These 2 classes
have been frequently reported as the 2 most
common ARV classes experiencing a medication
error.*

Our study found drug interactions occurred in about
9% of patients, which is consistent with other
reported Ilterature5615 The most frequent errors
occurred between atazanavir and acid-suppression
medications. Overall interactions were appropriately
addressed 64% of the time, regardless of whether a
clinical pharmacist or ID trained provider was on
service.

Comparing patients’ LOS between those who
experienced an error and those who did not, our
study found that those patients who experienced an
error also experienced a 2.16 increased LOS in
days. Although, this study did not look at outcomes,
costs, and patient safety, this data may suggest
potential cost-savings in preventing medication
errors. Additionally, possible confounding variables
were not controlled for in this assessment.

Non-Formulary Medications, Combination
Tablets, and Single Tablet Regimens

The evolution of cART has created several STRs to
decrease pill burden and increase medication
adherence. This has been associated with better
rates of virologic suppression.16 Compared to other
NF medications, when a patient was on
efavirenz/emtricitabine/tenofovir STR, they were
less likely to experience an error. This could be due
to the fact that this STR has a “1:1” conversion
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‘splitting’ efavirenz and emtricitabine/tenofovir both
with the same doses and schedules. Also, providers
may have been more familiar with that STR, as this
was the first STR available on the market.

Similar to other literature, our review found that
patients receiving at least 1 NF medication had an
increased  association of encountering an
error.’*"7 At the time of this review, all
combination tablets (except: emtricitabine/tenofovir,
lopinavir/ritonavir, and lamivudine/zidovudine) and
the STR efavirenz/emtricitabine/tenofovir were
considered NF and required ‘splitting’ the tablet into
individual formulary agents. It is important to note
that not all of these have a “1:1” conversion when
breaking into its individual components. In addition,
no order sets for NF medications existed at our
institution. This meant the provider had to place the
required order with correct name/spelling, dose, and
schedule of the medication without any prompts.

Importance of Appropriately Trained Clinicians

At our institution during the time of this review, an
HIV-trained pharmacist was not on any inpatient
service. For services that did have a clinical
pharmacist present, medication reconciliation and
verification occurred for each patient. Additionally,
order entry was the responsibility of the admitting
service or overnight medical resident. Furthermore,
these orders may be entered when clinical
pharmacy services were unavailable overnight or
only through on-call paging services. However,
every order was reviewed and processed by a staff
pharmacist. Since our study identified 103 different
ARV regimens in 320 patients, it is important to train
and educate clinicians beyond basic HIV knowledge
since there is great variability in what patients
receive. Based on our evaluation, it appeared that
providers and clinical pharmacists may have had
minimal HIV education, training, or expertise in
managing this specialized population.

In 2007, an electronic survey assessed ARV
prescribing errors in 2 community teaching hospitals
and concluded that physicians with no ID or HIV
training were less knowledgeable regarding
common ARV regimens and that ID or HIV trained
specialists may reduce the risk of prescribing
errors."® Additionally, previous findings report a
positive impact of clinical pharmacists in reducing
ARV and Ol medication errors, showing that 100%
of clinical pharmacist recommendations were
accepted and aided in decreasing the duration of
those errors.” In a correspondence to a Yehia and
colleagues study, which reported 76% of medication
errors documented were corrected within 48 hours,
the authors stated that 2 clinical pharmacists who
specialized in ID reviewed all medication orders for
potential errors which may have contributed to the
high percentage of medication errors corrected.'"®
These authors further stated that a clinical service
such as the one demonstrated by Yehia and
colleagues may be an appropriate model for other
institutions to follow in order to prevent, minimize,
and correct inpatient ARV medication errors.” To
further expand upon this idea, the importance of
properly trained clinicians may be an avenue to
develop an ARV stewardship program, similar to a

multidisciplinary antimicrobial stewardship program
reported by Sanders and colleagues which showed
a decrease in ARV medication errors as well as
improved resolution rate.”® This may suggest that
only HIV-trained clinicians, including pharmacists
and those with appropriate credentialing, should
manage HIV patients. Additionally, as the paper by
Li and Foisy states, the causes of errors are
multifactorial. Some additional means of error
prevention may include a pocket-card/quick
reference for providers, training and education of
staff, as well as systematic order entry.3
Furthermore, for institutions without specialized
pharmacists, providers, or HIV services, a national
HIV Telephone Consultation Service called Clinician
Consultation Center may provide additional
resources and assistance.’’ Other potential
interventions could be powerplans for admitted
patients and a bi-annual formulary review, which
may be essential as new ARVs and combination
tablets are in the pipeline as well as changes to
guideline recommendations.

ID Consult and the Impact of Clinical Pharmacy

At our institution, not all HIV-infected patients were
followed by the ID consult service; only those
admitted for an HIV-related diagnosis, those with
unstable CD4 counts, and/or detectable viral loads.
In addition, a clinical pharmacist, in HIV-training,
was only on the ID consult service 30% of the time,
compared to overall services with 49% clinical
pharmacist coverage. Our data demonstrated that
regardless of service and whether or not a clinical
pharmacist was present errors occurred and were
seldom corrected.

Although not found to be statistically significant, we
found an increased medication error rate per patient
followed by ID consult, which was opposite of
previously reported findings.7’15’18 This may be
attributed to inconsistent clinical pharmacy
coverage, as there were fewer admissions with
errors when a clinical pharmacist was on service,
although this was also not found to be statistically
significant. This information reinforces the necessity
to have appropriately trained staff in an attempt to
decrease errors and improve the number of errors
corrected.'® Furthermore, when medication errors
were corrected, there was little to no documentation
stating whether it was due to a clinical or staff
pharmacist intervention or recommendation which
meant that even when errors were corrected, there
was no way of knowing if this was secondary to a
pharmacist. Lastly, a medication error correction
may have been identified and communicated by a
pharmacist, but was not corrected by the provider,
even though appropriate measures were attempted.

Education, including systematic reviews and
updates, is needed for clinical and hospital
pharmacy, nursing, and ordering providers to
familiarize the entire hospital staff with the
complexity of ARV and Ol medications, considering
320 patients accounted for 103 different cART
regimens. Other developments include daily review
by an HIV-trained and credentialed clinical
pharmacist for medication reconciliation, discharge
counseling, and coding ARVs as time-critical dosing
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for twice daily dosed medications at 09:00 and
21:00, as opposed to 09:00 and 17:00 (essentially,
“q 12 hours vs. BID”). Corrigan and colleagues
demonstrated that a pharmacist-driven medication
reconciliation process was associated with a
decreased error rate.' Finally, an inpatient alert
should be created to alert an HIV-trained clinical
pharmacist practicing in the inpatient setting
anytime an HIV-infected patient is admitted or
anytime an ARV is ordered. This will allow for a
formal review to identify and prevent ARV errors
from occurring, with all recommendations being
passed onto the necessary clinician.™

Limitations

Limitations to our study included inconsistent EMAR
documentation which may have altered the true
number of errors documented due to the
retrospective nature of our study. Previous literature
reported discrepancies between  medication
administration and EMAR documentation, claiming
that medications were administered to the patient
without being documented in the EMAR and vice-
versa.?! Furthermore, as clinical pharmacists were
not on every service and infrequently provided
notes in the EMR, it is unknown whether their
recommendations to correct an error or interaction
were not made at all or if their recommendations
were not accepted. Similarly, some medication
errors may have been corrected staff by
pharmacists, which also went undocumented.
Therefore, it is difficult to assess the true impact of
clinical and hospital pharmacy services within our
study. Lastly, being a retrospective design may
have provided less detail with respect to the errors,
timing, and types compared to a prospective design.

CONCLUSIONS

The overall goal is to have no medication errors,
and if an error occurs, to have it corrected quickly.
At our institution, ARV and Ol medication errors
occurred at frequencies comparable to previously
reported studies. A major variable influencing
medication errors included taking a NF medication.
We observed that documented correction of
medication errors for the clinical specialist was
approximately 50%. Although omitted orders were
the most corrected error by clinical pharmacists, it
also accounted for the most uncorrected error type
as well. The “3-active drug” requirement for ART
was not always upheld because 38% of the time, an
ARV was omitted leading to an incomplete regimen.
This could lead to the loss of virologic suppression,
development of resistance, as well as the patient
continuing the wrong regimen when released from
the hospital. It is essential to perform accurate
medication reconciliation upon hospital admission
and discharge. Based on our findings, dedicated
HIV  clinicians with adequate training and
credentialing may improve the management of this
specialized disease state as they are more familiar
with ARV and Ol medications. Additional
recommendations to improve error rates include
having an open ARV formulary with appropriate
order sentences, bi-annual formulary review/update,
increased staff education, including systematic

order entry and verification for providers,
pharmacists, and nurses, and a systematic
medication review by an HIV-trained pharmacist.
Future studies are necessary to monitor patient
outcomes as a result of medication errors as well as
cost-savings from decreased LOS.
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EVALUACION DE LA APARICION Y TIPO DE
ERRORES DE MEDICACION DE
ANTIRETROVIRALES Y MEDICAMENTOS
PARA INFECCION OPORTUNISTAS EN EL
ENTORNO HOSPITALARIO

RESUMEN

Antecedentes: Datos existentes confirman que los
errores de medicacion en pacientes hospitalizados con
antiretrovirales (ARV) e infecciones oportunistas (I0)
aparecen en tantos como el 86% de los pacientes, con
medias que oscilan entre 1,16 y 2,7 erroers por paciente.
Objetivo: Determinar la aparicion y el tipo de errores de
medicacion ARV y de IO en nuestra institucion.
Métodos: Se realizé una revision retrospectiva y
observacional de las historias clinicas electronicas de los
pacientes con VIH/SIDA ingresados entre el 15 de
febrero de 2011 y el 22 de mayo de 2012, para evaluar la
aparicion y el tipo de errores de medicacion ARV y de
IO. Los resultados secundarios incluian evaluar las
medicaciones con error y evaluar su posibilidad de error
de medicacidn, calculando una tasa de erro de
medicacion por paciente, evaluando si una medicacion de
fuera del formulario impactaba en el potencial de error,
determinando si un farmacéutico clinico disminuia la
tasas de error de medicacion, y evaluando si los pacientes
que sufrian errores de medicacion tenian mas
probabilidad de tener un tiempo de internamiento (LOS)
mayor. Los analisis incluyeron estadistica descriptiva,
medias y correlaciones de Spearmen Rank.

Resultados: Hubo 344 pacientes incluidos en este
estudio, 132 (38%) sufrieron 190 errores de medicacion
(1,44 errores/paciente). Una dosis omitida fue el error de
ARV mas frecuente y alcanzé un 30% (n=55) del total de
errores. Hubo 166 pacientes que necesitaron medicacion
para IO, 37 de ellos sufrieron 39 errores de medicacion.
Omitir la profilaxis de IO contabiliz6 31 errores. So6lo 45
de los 190 errores (24%) fueron corregidos antes del alta.
La prescripcion de al menos 1 medicamento fuera del
formulario estaba correlacionado con aumento de errores
(n=193 pacientes con medicamentos fuera de formulario,
p<0,025, r=0,12). La actuacion de un farmacéutico
clinico no afect6 al numero de errores. Los pacientes que
sufrieron un error tuvieron una LOS mayor (p=0,02).
Conclusiones: Los errores asociados a medicaciones
ARV y para IO son frecuentes en pacientes infectados
con VIH. Aparecen mas errores en pacientes que reciben
medicamentos fuera del formulario. Las intervenciones
recomendadas incluyen la revision del formulario,
educacion, y entrenamiento. Clinicos dedicados al VIH
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