Drug, Healthcare and Patient Safety

Dove

ORIGINAL RESEARCH

Drug Therapy Problems and the Role of Clinical
Pharmacist in Surgery Ward: Prospective
Observational and Interventional Study

Gosaye Mekonen Tefera ('

Ameha Zewudie Zeleke (>
Yitagesu Mamo Jima®

Tsegaye Melaku Kebede @?

'Department of Pharmacy, Ambo
University, Ambo, Ethiopia; 2Department
of Pharmacy, Mizan—Tepi University,
Mizan Teferi, Ethiopia; 3School of
Pharmacy, Department of Clinical
Pharmacy, Jimma University, Jimma,
Ethiopia

Correspondence: Gosaye Mekonen
Tefera
Email gosi20|0pharma@gmail.com

This article was published in the following Dove Press journal:
Drug, Healthcare and Patient Safety

Background: Drug therapy problems (DTPs) are of major concern in health care because of the
associated increased cost of treatment, morbidity, and mortality. Thus, clinical practice should
constitute the mainstream practice of clinical pharmacy in every ward. However, nothing is known
about DTPs and the role of clinical pharmacist in the surgical ward of Ethiopia (the neglected ward).
Objective: To assess the prevalence of DTP among patients hospitalized at the surgical
ward and the role of clinical pharmacists in their identification and resolution.

Methods: Hospital-based prospective observational and interventional study design was
used with daily patients’ chart review using a semi-structured questionnaire among hospita-
lized adult patients at the surgical ward. After identification of DTP, verbal communication
was used as a means of intervention with the treating physician. Acceptance of clinical
pharmacist’s intervention was considered only if a change was made to the patients’
medication order. To identify determinants of DTPs, multiple stepwise forward logistic
regression analysis was done by SPSS version 20.0. Statistical significance was considered
at p-value < 0.05. Written informed consent was sought and the data were secured.
Results: The response rate was 97.1% (300) for the final analysis. The mean (£SD =
standard deviation) age of the participants was 42.62 +18.29 with male (67%) predominance.
DTP was identified in 76% of study participants. A total of 449 DTPs were identified, which
equates with an average of 1.97 per patient. Dose too low 124/449 (27.6%) and dose too high
81/449 (18.0%) were found to be the most common types of DTPs. The intervention rate was
86.0% (196/228 per patients) and 86.2% (387/449 DTPs), with the acceptance rate of 85.2%
(167/196 per patients) and 78% (302/387 per DTP) which mean (67.3%) 302/449 of the
problems were fully resolved by the clinical pharmacist. Poly-pharmacy [AOR, 7.23; 95%
Cl, 2.29-22.13: P-value < 0.001] and hospital stay > 20 days [AOR, 5.42; 95% CI, 2.74—
10.70; p < 0.001] were the only independent predictors for DTPs.

Conclusion and Recommendation: This study identified a high prevalence of DTP which
was independently predicted by the presence of poly-pharmacy and >20 days of hospital stay.
The rate of intervention provided and acceptance from the physician was high, which is one
indicator that the role of clinical pharmacists in the identification and resolution of DTP was
paramount in the surgery ward and should be implemented as a must not as optional.

Keywords: drug therapy problem, surgery, clinical pharmacist, intervention, Ethiopia

Introduction

Medicine is an ever-changing science, which will make the health-care system
extremely complex. In this sense, it is important to assess risk and damage to
patients in the search for ultimate patient safety.'” Though Surgery is an essential
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component in health care, complications after surgery
account significantly for morbidity and mortality; mainly
related to anesthesia and surgical site infection.” Besides,
patients admitted to the surgery ward might receive a large
number of drugs both for surgery and unrelated to surgery,
hence, be at risk for drug therapy problems (DTPs) and
postoperative complications. Therefore, it needs early
identification and resolution.*

The concept of pharmaceutical care and DTP in its
modern sense was introduced in 1980 and 1990, respec-
tively: the pharmacist assures optimally safe and effective
drug therapy by improving the organizational structures.’®
Pharmacists have the expertise to detect, resolve, and pre-
vent medication errors and drug therapy problems.” These
practices demonstrated a positive impact on patient
safety.”

DTPs are of major concern in health care, because of
the associated increased cost of treatment, morbidity, and
mortality.” In the USA, DTPs were 4th—6th cause of death
with the total costs of 130 to 177.4$ billion.'”!! DTP is an
unwanted effect that can occur everywhere, inpatient or
outpatient, in every ward where drug therapy is applied for
prevention, diagnosis, or management of the disease, irre-
spective of age, sex, drug class, and type of disease under
treatment.”® Indeed, these problems are most of the time
preventable with multidisciplinary team incorporation dur-
ing the patient care process.”'? '

The clinical pharmacy service was started in Ethiopia in
2013 by Jimma University.'”> However, in the developing
countries, including Ethiopia, several barriers were encoun-
tered for fully implementing clinical pharmacy service.
Some of the barriers were the non-continuity of the service
due to the lack of trained personnel, the inadequacy of
service promotions, Doctors and nurses had limited experi-
ence of working with pharmacists (vague idea about the
role of pharmacist) which decreased the cooperation from
health workers, poor drug information services, lack of
commitment and lack of confidence among clinical phar-
macists, and conflict of interest due to the unclear scope of
practice.'®"” Besides this, in Ethiopia little or no clinical
pharmacists were assigned in the Surgery ward, by the
assumption of less DTP prevalence in this ward. This
made it the neglected ward in-terms of clinical pharmacy
service in the country.'> Thus, still today the health-care
system in the developing country is known for its abun-
dance in DTPs.

Thus, the allocation of clinical pharmacists and phar-
macologists to make the multidisciplinary approach as one

solution for the prevention of DTP occurrence is
paramount.'® Also, clinical pharmacists are well-trained
professionals in preventing and reducing the consequence
of DTPs.**?' Thus, they are found to be cost-effective.
Therefore, clinical practice should constitute the main-
stream practice of clinical pharmacy in every ward rather
than an “optional” specialty.” Indeed, to make the benefit a
their should be
implemente

intervention and

13,14,22,23
d. s 122,

real, accepted

With the growing number of diseases and advances in
pharmacotherapy worldwide and the ever-increasing
practice of drug therapy use in surgery; understanding
the nature of DTPs as well as the role of clinical pharma-
cists in identifying, preventing, and resolving of DTP is
useful in preparing interventional strategies to reduce
DTPs. However, no retrieved study in Ethiopia that
assessed the DTPs and the role of clinical pharmacists
in the surgery ward. Hence, the current study was done
with the following objectives; (1) To assess the preva-
lence of drug therapy problems among patients admitted
at surgical ward; (2) To determine predictors for drug
therapy problems among patients admitted at surgical
wards; and (3) To assess the rate of clinical pharmacists’
recommendations accepted by the health-care provi-
der(s).

Methods and Participants
Study Area and Period

This study was done parallel with other studies,* from
April 24 to July 24/2017 at Jimma University Medical
Center (JUMC). Currently, it is providing services for
approximately 15,000 inpatient, 160,000 outpatient atten-
dants, 11,000 emergency cases, and 4500 deliveries per
year; the catchment population of about 15 million people.
The surgery department has been run by 8 seniors, 43
residents, 5 general practitioners, and medical interns as
rotation and provides services approximately for 5060
patients annually.

Study Design
A hospital-based prospective observational and interven-
tional study was used.

Population
Source population: All patients who were admitted to the
surgical ward.
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Study population: Patients who were admitted to the
surgical ward for surgery and who were on drug therapy or
candidate for drug therapy with inclusion criteria.

Inclusion and Exclusion Criteria

Inclusion Criteria

Patients admitted at the surgical ward and on drug therapy
or candidate for drug therapy at the time of data collection.
Age of greater than or equal to 18 years and admitted in
the surgery ward at least for 24 hrs.

Exclusion Criteria
Those who were not willing to participate transferred to
other ward or patients only on topical drug therapy.

Sample Size and Sampling Technique
Sample size (n) was calculated by using a single popula-
tion proportion formula; except the proportion of DTP that
was assumed as 50% in surgery ward, ie, p= 0.5; all other
assumptions were similar with our previous publication,
where Z- the level of confidence at 95% CI= 1.96,
W-margin of error= 0.05 and N- the size of the population
that the sample is to represent= 1265,%*

n=(Za*) * P(1 — P)W* = 196" % 0.5 % 0.50.05° = 384

Since N is less than 10,000, correction formula was used
as follows

nf = nl +nN = 3841 + 3841265
=294 + 5%(non — response) = 309

Surveillance by using a consecutive type of sampling
technique was used to collect data from 309 patients.

Study Variables
Dependent Variable
Drug therapy problems (DTPs)

Independent Variables
Patient-related factors: Age, sex, socioeconomic status,
education, marital status, smoking status, and patients’
medication-taking behaviors. Disease-related factors:
Types of surgery (elective and emergency), type of
wound class, type of procedure, American Society of
Anesthesiology (ASA) class,

Charlson co-morbidity index (CCI), and length of hospital

Co-morbid conditions,

stay (LOS). Drug-related factors: poly-pharmacy, dosage
regimen, pre-admission medication use, and drug—drug
interaction. Health professional/facility-related factors:
Timing of SAP administration, duration of treatment and

prophylaxis, availability of preferred drugs for a specific
condition, drug selection, the acceptance rate of clinical
pharmacist intervention.

Data Collection Instrument

A semi-structured questionnaire (English version) was
used with a slight modification of the previous data
abstraction tool.* This tool contains five parts, part I
(socio-demographic characteristics), part II (patient’s clin-
ical information), part III (patient’s medication informa-
tion), part IV (drug therapy problems and pharmacists
intervention acceptance), and part V (Naranjo adverse
drug reaction causality assessment scale).

Data Collection Process and Quality

Assurance

All patients included in the study were followed daily until
discharge. Data were collected daily from each patient (e,
patients are visited by data collectors daily and by surveil-
lance team accordingly) for the presence of any change to
their treatment. Thus, it is not a single time observation.
DTP classification was according to Robert J. Cipolle’s
textbook of pharmaceutical care practice with slight mod-
ification; there are seven types of DTPs (untreated condi-
tion, unnecessary drug, too low dose, ineffective drug,
ADR, dose too high, non-compliance). The eighth was
unclassified; DTP which do not fulfill the above criteria.
This order is significant in that it describes the rational
decision-making process of the pharmacotherapy.*’

The study outcome (DTP) was identified by reviewing
the data that were gathered by data collectors and/or the
patients’ chart (in a special case for clarity) then it was
evaluated in line with different most recent national and

international guidelines,® >

as well as pharmacotherapy
textbooks.**** Furthermore, the “Medscape™ online drug
interaction checker”, “Hippocrates™ online drug interac-

® were used to detect

tion checker”, and “Micromedex
whether drug—drug interactions between the concurrently
given medications exist or not, and classified under DTP if
it was serious and contraindicated (per Medscape™) by the
surveillance team. Age-adjusted Charlson co-morbidity
index (21 items)®> and Naranjo scale,”® (10 items) were
used for scoring of co-morbidity and causality of adverse
drug reaction, respectively. Some parts (the one that was
used to collect information directly from patient or atten-
dant, like socio-demographic, compliance, informed con-
information sheet) of the semi-structured

sent, and

Drug, Healthcare and Patient Safety 2020:12

submit your manuscript 73

Dove


http://www.dovepress.com
http://www.dovepress.com

Tefera et al

Dove

questionnaire were translated to Afan Oromo & Amharic,
and back to English by different person. The training was
given for data collectors for 2 days ahead of the data
collection period. Then, a pilot test for 15 patients
admitted to the surgical emergency department was done
and appropriate changes were made based on expert opi-
nion. The data collectors had recorded all important infor-
mation as outlined on the data abstraction tool.

Then, the investigators (one senior clinical pharmacist
and three post-graduate clinical pharmacy students) and
one senior surgery resident as a surveillance team had
discussed the treatment given based on the collected data
and new information available for the given patient daily
at the end of data collection (5:00 PM). Thus, the identi-
fied DTP was recorded on the provided space by the
principal investigator, based on the agreement of the
team. For the identified DTP (s), on the second day of
bedside round, a verbal intervention was forwarded by
investigators to the treating physician to resolve it and
rate of acceptance was measured by using (PCNE,
Classification for Drug therapy problems V7.0);® as an
indicator of clinical pharmacist’s role. Then, the patients

were followed again for new DTP as well as for any
modification to patients’ medication orders, as a result of
clinical pharmacists’ intervention (acceptance status)

(Figure 1).

Statistical Analysis

Before entry to EpiDATA manager/client®, data was
coded, checked for completeness and accuracy. Then
any erroneous, ambiguous and incomplete data were
excluded from final analysis.>* The data were analyzed
by SPSS version 20 using descriptive statistics such as
frequency and percentage for categorical variables, as
well as a measure of central tendency; mean and median
for continuous variables. A multivariable stepwise for-
ward logistic-regression model was created for all inde-
pendent variables to predict risk factors for DTPs. A
probability value of less than 0.05 was accepted as
statistically significant.

Ethical Consideration
The ethical clearance was obtained from Jimma University,
Institute of Health; Institutional Review Board approved the

Established criteria (N= 309)

-3 patients transferred to orthopedic surgery before
fully evaluating the patient.

-1 patient unwilling to participate.
-3 patients excluded (incomplete information).
Collect important information from -2 patient’s data was filled two times, because of
. . s ward exchange.
patients and patients’ charts
S M
\L Follow up

I Judge ttlle appropriateness of drug therapy needs

Patients with DTP (N= 228)
|

Patients with no DTP (N=72)

v

/

Communicate with health care team
and/ or patient or care giver (N= 196)

v' If before contacting the health care team
duration of treatment is completed or
discharged and/ or no benefit at time.

v" If DTP is like ADR or SAP and/ or already
intervened by the treating physician
accordingly, no need of intervention from
Clinical pharmacist.

Only informed [No
intervention was
provided (N=32)]

At least one Intervention

Intervention
accepte(li (N=167)

not accepted
(N= 29)

Summary and report (N= 300)

\I/J

Continue follow up

\I/_I

L

Figure | Flow chart for study participant recruitment, drug therapy problem identification, and intervention.

Abbreviations: ADR, adverse drug reaction; DTP, drug therapy problem.
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study under protocol number IHRPGQ/103/207. Besides,
permission was sought from the respective heads of the
Department of Surgery to conduct the study in the surgery
ward. After relevant information was given on the research
purpose and process, written informed consent was obtained,

and confidentiality was secured.

Operational and Standard Definitions

Drug therapy problem is an event or circumstance invol-
ving drug therapy that actually or potentially interferes
with desired health outcomes.”® Acceptance for interven-
tion: if the recommendation provided by clinical pharma-
cists are accepted and changed for the patients to use the
newly recommended drug therapy by a health-care provi-

der or patients.®*’

Table | Characteristics of the Study Participants (N= 300)

Results

Characteristics of the Study Participants
Of 309 candidate patients, 300 were included in the final
study result analysis (Figure 1). The mean £SD age of the
participant was 42.62 *£18.29 while the majorities were
male (67%).%* The overall prevalence of co-morbid con-
dition was (43.7%); the majority of them were diagnosed
(before and/or after admission) to have an infectious dis-
ease (26.16%) followed by cardiovascular disorders
(19.77%) as the most common co-morbid condition. The
median £SD length of hospital stay was 18 +20.64. The
most frequently performed surgical procedures were upper
and lower gastrointestinal tract (GIT) (28.7%), skin and
deep tissue (incision, drainage, skin graft, local excision,
etc.) (21.7%) and genito-urinary (17.3%) (Table 1).

Variables Categories Frequency Percent
Age in years Mean * SD = 42.6 +18.29 Mini =18 Maxi = 96
Sex Male 201 67.0
Length of hospital stay (LOS) in days Median + SD = 18 +20.64 Mini= | Maxi= 127
Co-morbid condition (n= 300) Yes 131 437
No 169 56.3
Common co-morbid condition (N= 131) Infectious disease 45 26.16
Cardiovascular disorder 34 19.77
Neuro-psychiatric disorder 16 9.30
Hematologic disorder 13 7.56
GIT disorder 13 7.56
Endocrine disorder I 6.40
Renal disorder I 6.40
Cancer 10 5.81
Respiratory (asthma/COPD) 6 349
Electrolyte disorder 4 233
Total 172 100.00
Types of surgical procedure (N= 300) Upper and lower GIT 86 28.7
Skin and deep tissue (incision, drainage, local excision, skin graft) 65 21.7
Genitourinary 52 17.3
Head and neck 41 13.7
Cardiothoracic I 3.7
Neurosurgery (craniotomy) or craniostomy 9 3.0
Amputation 8 2.7
Biliary tract 7 23
Breast 6 20
Hernia repair 6 2.0
Other*** 9 3.0
Notes: Other™*, orthopedic, vascular surgery, joint (biopsy), joint and bone, joint surgery.
Abbreviations: GIT, gastrointestinal disorder; COPD, chronic obstructive pulmonary disease.
Drug, Healthcare and Patient Safety 2020:12 submit your manuscript 75
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Medication Information of Study

Participants

Regarding the pattern of drug use, only 2/300 (0.7%) of
patients did not use antimicrobial, because this study
was done in the surgery ward, where antimicrobials
are in use for surgical prophylaxis or treatment of infec-
tion than any other wards. Eighteen percent of patients
had a history of pre-admission medication. The mean
+SD history of medication use of the study participants’
was 4.25+1.702. Drug—drug interaction was detected in
31% of the study participants. However, the majority of
those drug—drug interactions were classified as signifi-
cant interaction (97.8%) followed with minor interaction
(65.6%). Furthermore, actual ADR was detected in 5/
300 (1.67%) of study participants (Table 2).

Table 2 Medication Information for the Study Participants

Prevalence of DTPs Among the Study

Participants

DTPs were identified in 76% of the study participants.
A total of 449 DTPs were identified from 300 patients
during the study period, in which, 1 DTP (minimum)
and 5 DTPs (maximum) per patient were identified
among patients with DTP. That equates with an average
DTP of 449/228 (1.97), while 449/300 (1.5) among
patients admitted to the surgery ward. The majority of
DTPs are involved with the prescription of antimicro-
bials (68.0%) (Table 3).

Types and Causes of DTPs by Indication of

Use

Dose too low 124/449 (27.6%) and dose too high 81/449
(18.0%) were found to be the most common types of DTPs
among the study populations. Wrong low dose use (94/449)
followed by inappropriate duration (longer duration of treat-
ment or short frequency of administration) (65/449) were the
most common causes of DTPs. Antimicrobials were the most
common (73.8%) contributing factor for DTPs followed by
hematologic drugs (8.2%) and cardiovascular drugs (6.0%).
The most common antimicrobial incurred in DTPs was
“Ceftriaxone followed by Metronidazole”** Additionally,
Iron 21 (25%), Tramadol & Diclofenac 12 (14.3%),
Phenytoin 8 (9.5%), and Statin 7 (8.3%) were the most
commonly identified non-antimicrobial drugs involved in
DTPs (Table 3, Figures 2 and 3).

The Role of Clinical Pharmacist in

Identification and Resolution of DTPs
After inappropriate utilization of drug therapy was identified,
based on the feasibility and importance of intervention to the
patients, appropriate interventional measures were taken by
clinical pharmacists to correct the identified DTPs, with the
intervention rate of 86.0% (196/228 per patients) and 86.2%
(387/449 per DTPs). The acceptance rate from health-care
providers and/or patients was 85.2% (167/196 patients) and
78% (302/387DTP). DTPs that were identified and inter-
vened by the physician were not included in this study report.
The most common type of intervention provided was, dis-
continue drug 116 (49.2%) followed by add drug 36 (15.3%),
change dose, and change route 34 (14.4%) for each. Among
identified DTPs 302/449 (67.3%) was fully resolved by the
clinical pharmacist, (Figure 1, Tables 3 and 4).

Dove

Variables Categories Frequency | %
The pattern of drug use | Antibiotic only 19 6.3
at the surgery ward Antibiotic + drug | 279 93.0
(N=300) for non infectious
Drug for non- 2 0.7
infectious only
History of pre-admission | No 245 81.7
(to the surgery ward) Yes 55 18.3
medication use (N= 300)
History of medication Mean #SD 4.25%1.702
use during Minimum-— 1-10
hospitalization period maximum
per patient
Is there drug—drug Yes 93 31.0
interaction (N= 300) No 207 69.0
Significance or level of Contra-indicated | | 1.1
drug—drug interaction Serious 7 75
(Medscape® online) interaction
(N=93) Significant 9l 97.8
interaction
Minor interaction | 6l 65.6
Patients with actual Yes 5 1.67
ADR in the hospital No 295 98.33
(N= 300)
Classification of ADR Probable ADR 5 83.3
causality by Naranjo Possible | 16.7
scale®*(N= 6 ADR)
76 submit your manuscript
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Table 3 Types and Causes of DTPs
Types of DTPs Causes of DTPs Frequency of Total %
DTP
Drug therapy problem (N= Yes 228 76.0
300) No 72 24.0
Unnecessary drug therapy No medical condition 27 66 14.7
Overlapping effect 32
Non-pharmacologic (no need for SAP) preferred 7
Need additional drug therapy Prophylaxis needed and/or untreated indication 37 52 1.6
Additive or synergistic needed 15
Need different drug More effective product available 19 21 4.7
Route not appropriate 2
Dose too low The wrong dose ordered 94 124 27.6
Inappropriate frequency (longer) 13
Inappropriate duration (short) 2
The timing of SAP (too late or early) 15
Potential or actual ADR Undesirable effect 7 26 5.8
Unsafe drug 12
Dl lead to ADR 3
Contra-indication 3
Unsafe route |
Dose too high The wrong dose ordered 16 8l 18.0
Inappropriate duration (longer duration or short frequency) 65
Non-compliance The patient did not understand important information/not 9 30 6.7
informed
Not willing to take |
Cannot afford medication 16
Health professional forget to give 4
Unclassified/other DTP Late to change IV to PO 46 48 10.7
Need monitoring 2
Total DTPs 449 449 100
Mean of DTP per patient (N=228) Min= 1 Max=5 | 1.97
Intervention and acceptance status Frequency Percentage
Intervention given Per patient (N=228) 196 86
Per DTP (N=449) 387 86.2
Acceptance of intervention Per patient (N= 196) 167 85.2
Per DTP (N= 387) 302 78

Abbreviations: DTP, drug therapy problem; SAP, surgical antimicrobial prophylaxis; ADR, adverse drug reaction; DI, drug interaction; IV, intravenous; PO, per-oral, one
problem can lead to more interventions and one level of acceptance per intervention proposed.

Predictors of Drug Therapy Problem

A stepwise forward multivariate logistic regression
showed that only poly-pharmacy and length of hospital
stay (LOS) in days were found to be the predictors for
DTP among the independent variables. Age-adjusted
Charlson CI, presence of co-morbidity, pre-admission

medication, age, sex, income, ASA class, and CDC
wound class were not significantly associated with DTPs.
Accordingly, the patients with poly-pharmacy were about
7 times more likely to have DTP [AOR, 7.23; 95% CI,
2.29-22.13: P-value < 0.001] relative to the patients with

no poly-pharmacy. Similarly, compared with those who
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Others
Asthma/COPD drug
Analgesic

AED

Cardiovascular

cause DTP

Hematologic drug (anemia and DVT drugs)

Drug class that commonly

Antibiotic/ anti microbial

73.8

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

percentage of patients with DTP(N=282%)

Figure 2 Drugs commonly involved in causing DTPs by pharmacologic and therapeutics class.
Notes: *There were multiple responses, others include diabetes mellitus, electrolyte, diuretic, gastrointestinal disorder.
Abbreviations: COPD, chronic obstructive pulmonary disease; AED, antiepileptic drug; DVT, deep venous thrombosis; DTP, drug therapy problem.

Non-antimicrobial drugs commonly incurred DTPs at JUMC

25.0%
2 25.0%
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3
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o 5.0% 20 2.4% 2.4%
-
§ 0.0% -
- . ¥ . . . AN
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Specific Drugs

Figure 3 Specific non-antimicrobial drugs commonly incurred DTPs (total event= 84).
Notes: *Dexamethasone, hydrocortisone, and beclomethasone, *hydrochlorothiazide, theophylline, mannitol, metoclopramide, and pyridoxine.

stayed for <20 days, the patients that stayed for >20 days
were about 5 times more likely to have DTP [AOR, 5.42;
95% CI, 2.74-10.70; p < 0.001] (Table 5).

Discussion

This was a 3 months hospital-based prospective observa-
tional and interventional study at the surgery ward of
JUMC, intending to identify drug therapy problems
(DTP) and role of clinical pharmacist in identification
and resolution of DTPs with daily follow up (from admis-
sion date to discharge, through daily participation on med-
ical round for providing intervention and to check whether

an intervention was applied or not for the patient). Hence,
a high rate of DTPs and acceptance rates for intervention
was found among hospitalized patients.

There was no retrieved study that directly accessed DTP
in the surgery ward; most of the study addressed the anti-
microbial use issue.>*38 However, in addition to antimicro-
bials, patients in the surgical ward use different drug classes’
for different disease conditions which needs a rational use for
a better outcome. In general, irrespective of the ward, drug,
or disease of concern, DTP was reported by different studies
in different countries, with the prevalence of 33.3% to
99.4% 593942 In similar ways, our study revealed a
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Table 4 The Role of Clinical Pharmacist in Resolving DTPs (Acceptance Rate), and Types of Interventions Provided to Health-Care

Professionals and/or Patients

Common Type of Intervention Provided for the
Patients®

Antibiotic N (%)

Non antibiotic N (%)

Total Intervention
N (%)

D/C drug(s)

Add drug(s)

Change dose (increase/decrease)

Change route (IV to PO)

Change drug product/dosage form

Compliance/counseling

Total number of patients intervention given (multiple response)

95 (55.2)
10 (5.8)
27 (15.7)
31 (18.0)
8 (4.7)

| (0.6)
172 (100)

21 (32.8)
26 (40.6)
7 (10.9)
3 (47)

4 (6.3)
3(47)
64 (100)

116 (49.2)
36 (15.3)
34 (14.4)
34 (14.4)
12 (5.1)
4(17)
236 (100)

Number of Intervention and Status of Intervention

Total N (%)

The planned interventions (N= 449 DTPs/228 patients)

No intervention

62 DTPs/32 patients

32/228 (14.0)

Intervention at
patient/prescriber/

drug level

387 DTPs/196 patients

196/228 (86.0)

Acceptance of the intervention per patient (N=236), ie (172
patients related to antibiotic+64 patients related to

nonantibiotic)

Intervention accepted

and fully implemented

117 patients (antibiotic)
+ 48 patients (non antibiotic)

165/236 (69.9%)

Intervention accepted

16 patients (antibiotic) + 11

27/236 (11.4%)

and partially
implemented

patients (non antibiotic)

accepted

Intervention not

39 patients (antibiotic) + 5 44236 (18.6%)

patients (non antibiotic)

Status of the DTP solving (outcome) per problem (N= 449

Problem totally solved

302 DTPs 302/449 (67.3%)

DTPs)

Not solved

62 DTPs (no intervention) + 85
DTPs (intervention not

1471449 (32.7%)

accepted)

Notes: *For the type of interventions provided, only one intervention per person was listed as an example (ie, it could be greater than this because per individual there

were one or more interventions).

Abbreviations: D/C, discontinue; IV, intravenous; PO, per oral; DTP, drug therapy problem.

prevalence of DTP (76%) with that of retrieved data, during
their hospital stay. Our study identified an average of 1.5
DTPs per patient; this is roughly inline with other studies. For
instance, in medical wards: on average 1.7 to 2.6 DTPs per

patient,lz’3 9:43

and in surgery wards: in average 0.72 to 1.3
DTPs per patient®*® was reported. Therefore, this is an
indication that patients in the surgery ward warrant pharma-
ceutical care like patients in other wards rather than thinking
surgical patients as less prone to DTP.'” Ethiopia is striving
to fill gaps in surgical care by 2030.** Thus, the view of the
stakeholder has to be changed from “the idea of a high
prevalence of DTP only in the internal medicine ward and
vulnerability of the patient population in the pediatric ward”-
'3 to “the idea of all patients needs pharmaceutical care”.
Antimicrobials (73.8%) followed by hematologic drugs
(8.2%) and cardiovascular drugs (6.0%), were the most com-

monly implicated drugs in DTPs. Similar to this finding,

antibiotics*®> were the most implicated drugs in DTP. In con-
trary to our study finding, other studies depicted beta-blockers
followed by angiotensin-converting enzyme inhibitors,*
Tramadol followed by antidepressants'* were the most com-
mon drugs encountered in DTPs. This variation could be
explained in part by the difference between wards; surgery
ward versus medical ward or disease, for instance, patient with
heart failure only.*

This study disclosed 31% of drug—drug interaction
among the study participants, which was similar to other
studies report (21% to 49.7%).'**® The current study
reported that actual ADR was 1.67% while most of the
ADRs were probable in 83.3% according to Naranjo
scale,’® this was comparable to retrieved study result
1.46% actual and probable ADRs (51.0%).*

Regarding the type of DTPs, our study showed that
dose too low followed by dose too high were found to be
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Table 5 Result of Multiple Stepwise Forward Logistic Regressions to Predict the Factors Related to DTP Occurrences

Variables Category DTP AOR 95% CI P value
No (%) Yes (%)
Poly-pharmacy No 58 (35.6) 105 (64.4) | 0.000
Yes 14 (10.2) 123 (89.8) 7.269 2.388- 22.131
Length of hospital stay <20 days 68 (28.9) 167 (71.1) | 0.000
>20 days 4 (6.2) 61(93.8) 5418 2.743-10.700

Abbreviations: AOR, adjusted odds ratio; DTP, drug therapy problem.

the most common types of DTPs among the study popula-
tions. Even though there was an inconsistent way of clas-
sifying and reporting DTPs, it was reported by different
studies that the most common type of DTPs was dosage
too low followed by ineffective drug therapy;*’ an
untreated indication or need additional drug therapy fol-
lowed by high medication dosage.* Another study added
that the most common type of DTPs was unnecessary drug
therapy followed by needs additional drug therapy.'*

The role of clinical pharmacists in the identification and
resolution of DTPs was accessed and documented with a
different result in general medical wards'>***>*"% and the
Surgery ward®*' with more intention of antimicrobial use-
related problems, throughout the world. But, there was no
data in Ethiopian Surgical wards and few data in medical
wards that accessed the role of clinical pharmacists in identi-
fication and resolution of DTPs."*

The current study identified 449 DTPs/300 patients,
with the intervention rate of 86.0% per patient, and
86.2% per problem. The acceptance rate from health-care
providers and/or patients were 85.2% per patient and 78%
per problem. This result is in line with other studies in
supporting the role of clinical pharmacists in the identifi-
cation and resolution of DTPs. For instance, a clinical
pharmacists’s intervention was in the range of 49% to
89.3% per problem.'*'* Apart from; the acceptance rate
was reported in the range of 47% to 93%, with a higher
acceptance rate in developing countries, ' %! 420:42.51-54

The current study depicted that the most common type of
interventions provided were: discontinue drug(s) followed by
add drug(s), change dose, and change route which was
roughly similar with other studies. For instance, the most
common interventions provided by Clinical Pharmacists
were: add a drug, rectification of incomplete prescriptions,
change of drug or dosage, and discontinue drug by the first
study;’* while add drug followed by reduce dose by the
second study;>® and reduce dose by the third study .**

It is known that different obstacles exist for low- and
middle-income countries to provide quality surgical care.>*
Even though Ethiopia is striving to meet the gaps in
surgical care, across all levels of the health-care system
by 2030,** the high prevalence of DTP in the surgical
ward, lack of support from the hospital management to
strengthen the clinical pharmacy service, and the lack of
assigned clinical pharmacist to this ward make the goal
partly unachievable.'> Indeed, the result of the current
study is one indicator for the possibility of improving the
quality of health care for patients’ in the surgery ward,
through the incorporation of clinical pharmacists, provided
that their interventions were accepted and implemented.

On the other hand, knowing the predictors for the
occurrence of DTPs is paramount in increasing patient
safety, while, reducing harm to patients. Similar to other
studies report, poly-pharmacy (P < 0.001),>*%%43-> and
length of hospital stay >20 days (p < 0.001)°® were inde-
pendent predictors for DTPs occurrence. As the number of
drugs increases, there is an increment in drug interaction
or unnecessary overlap, un-affordability, etc., which in
in DTPs.
Furthermore, the longer the hospital stay, the more the

turn results in a proportional increase
total number of drug exposure and/or the more hospital-
acquired infection which needs treatment, hence, the more
probable of DTPs occurrence.

As a limitation of this study, it did not assess the
severity of those DTPs. Despite the prevalence of DTP
which could be generalizable to most of the Ethiopian
referral Hospitals, where the clinical pharmacy service in
the surgery ward is neglected;'® however, its generaliz-
ability in-terms of intervention provided and acceptance
rate was in question.'> The first reason is being a single
center and the second is the quality of service provided by
master clinical pharmacist is different from that of the first
degree (where most of the service is provided by the first

degree); in terms of confidence, communication & clinical
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skill, knowledge, and reliability of his/her recommenda-
tion by physicians.'

Conclusion and Recommendation

It was concluded that there was a high prevalence of drug
therapy problems in the study area; majorly contributed by
antimicrobial use followed by hematologic drugs. The
most common type of DTP was dose too low, dose too
high, unnecessary drug therapy, and need additional drug
therapy, respectively. Only poly-pharmacy and length of
hospital stay (LOS) in days were found to be the indepen-
dent predictors for DTP.

There was a high level of DTPs identification and resolu-
tion as it was indicated by the high number of DTPs identi-
fied, high rate of intervention provided as well as the high
rate of DTPs fully resolved by clinical pharmacists during the
study period in the Surgery ward. The most common inter-
ventions provided were discontinuing a drug; add a drug,
followed by change dose, and change the route, respectively.
The government should continue to include and strengthen
clinical pharmacist service in each hospital, including the
surgery ward to reduce these problems and increase the
patient’s drug therapy outcome, to save lives through safe
surgery by 2030,* because, if those problems are left unde-
tected and unresolved it could lead to harm.
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