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Abstract

Objectives: The aim of this study was to assess drug-related problems and determinants among elective surgical patients
admitted to Jimma University Medical Center.

Methods: A hospital-based prospective observational study was conducted at Jimma University Medical Center, from April
10 to July 10, 2018. Data were collected through patients’ interview and physicians’ medication orders and charts review
using pre-tested questionnaire and data abstraction formats. Drug-related problems were assessed for each patient using
drug-related problem classification tool. Data were analyzed using Statistical Package for Social Science for windows; version
21.0. The predictors of drug-related problems were determined by multivariable logistic regression analysis. A p-value of less
than or equal to 0.05 was considered to be statistically significant.

Results: Of the total 141 participants, 98 (69.5%) of them had at least one drug-related problem during their hospital stay. A
total of 152 drug-related problems were identified among 141 elective surgical patients. The most common identified drug-
related problems were indication-related problems (39%) followed by effectiveness-related problems (21 %) and safety-related
problems (21%). The presence of complication (adjusted odds ratio =2.90, 95% confidence interval (1.302, 3.460)), American
Society of Anesthesiologists Physical Status =2 (adjusted odds ratio=6.01, 95% confidence interval (1.0011, 9.500)), and
postoperative antibiotics (adjusted odds ratio=6.027, 95% confidence interval (1.594, 22.792)) were independent predictors
of drug-related problems.

Conclusion: The prevalence of drug-related problems is high among elective surgical patients. The indication-related
problems were the most common category of drug-related problem identified among elective surgical patients. The
presence of complication, American Society of Anesthesiologists Physical Status =2, and postoperative antibiotics were the
independent predictors of drug-related problems.
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indication, safety, effectiveness, and compliance. Under this
medication-related needs, there are seven categories of

Background

Many problems associated with pharmacotherapy derive
from prescribing errors that lead to potentially prevent mor-

bidity, mortality, and increased treatment costs. Especially
patients attending surgical wards are at risk, due to the need
for pain medication and antibiotics, frequent adjustments of
antithrombotic regimens, and blood and fluid loss.! A drug-
related problem (DRP) is an event involving drug therapy
that actually or potentially interferes with desired health out-
comes.? According to Robert J. Cipolle classification of
DRPs, there are four medication related needs of the patients
which if unmet predispose the patients to DRPs. These are
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DRPs, namely unnecessary drug therapy, needs additional
drug therapy, ineffective drug, dosage too low, adverse drug
reaction (ADR), dosage too high, and non-compliance.?

Approximately 50% of patients undergoing surgical pro-
cedures take regular drugs, with an average of 2.1 drugs per
patient for different comorbidities. This increases approxi-
mately threefold risk of a postoperative complication. The
period of fasting usually affects preoperative medication
intake and the need for the route of administration adjust-
ment. These patients will also require antibiotics, analge-
sics, and muscle relaxants to which many adverse drug
events can be attributed.* Adverse events due to medication
error can be prevented, but improvements in pharmaceuti-
cal care and their potential effectiveness in surgical patients
are under-evaluated.’

Hospitalized surgical patients are at risk for adverse
events related to surgical procedures and for complications
related to the use of medications.’ However, majority of the
patients scheduled for elective surgery are on chronic medi-
cations, which make their management an essential priority
for every healthcare member participating in the periopera-
tive period.® According to Lee et al.,” medication discrepan-
cies are more frequent for surgical patients as compared to
medical patients, particularly in adjusting chronic medica-
tions postoperatively, which raise patient safety concerns
for these patients despite perioperative practice guidelines
recommending continuation or rapid re-initiation of these
medications.

The previous study conducted at Jimma University
Medical Center (JUMC) involved all types of surgical patient
population.® Researches that report DRPs exclusively among
elective type of surgical patients in the country are lacking.
Therefore, the aim of this study was to assess DRPs and
determinants among elective surgical patients admitted at
elective surgery ward of JUMC.

Method and participants

Study area and period

The study was conducted at JUMC which found in Jimma
town, Southwest Ethiopia. It has 523 beds and provides spe-
cialized health services for approximately 15,000 inpatients,
160,000 outpatients, 11,000 emergency cases, and 4500
deliveries per year coming to the hospital from the catch-
ment population of about 15 million people. The surgical
ward has three divisions: emergency surgery, elective sur-
gery, and orthopedic surgery. The ward has 62 beds. The
study was conducted in elective surgical ward of JUMC
from April 10 to July 10, 2018.

Study design and population

A hospital-based prospective observational study design was
conducted. All patients admitted to elective surgical wards

during data collection period and those fulfill the inclusion
criteria were included in the study.

Sample size and sampling technique

Sample size was calculated using single proportion formula
by assuming 5% margin of error, 95% confidence interval,
and 50% prevalence of DRPs in elective surgical patients as
there is no previous study on DRPs among elective surgical
patients. Since the population is less than 10,000, the sample
size was reduced by correction formula. Data from surgical
ward monthly report indicate that the previous monthly
admitted patients at elective surgical ward ranges from 60 to
80. Accordingly, the total number of patients in consecutive
3months was 210 patients. Using the correction formula,
sample was reduced to 136 and adding 10% for non-response
gave the final sample of 150.

Inclusion and exclusion criteria

Adult patients who were aged 18 years and above were diag-
nosed with elective surgical condition and admitted for sur-
gical procedure, and those who were hospitalized for =24 h
were included in our study. However, those who were not
willing to give written informed consent, re-admitted within
data collection period, and who were transferred from other
wards were excluded from this study.

Data collection instrument and procedure

Data abstraction form and semi-structured questionnaire
were used for data collection. Data were collected from
patient medical records and through patient interviews. Two
clinical pharmacists and one nurse were trained and col-
lected the data. The sociodemographic characteristics, medi-
cation, and disease history were recorded for each patient
after 1day of admission and followed up to their discharge
from hospital. During preoperative stay in the ward, surgical
diagnosis, medication regimen, comorbidities, complica-
tions, venous thromboembolism (VTE) risk, American
Society of Anesthesiologists (ASA) physical status (PS), and
laboratory tests were recorded using data abstraction forms.
On the day of surgery, data regarding the type and duration
of procedure, used antibiotic prophylaxis, type of anesthesia,
and any changes and adjustments made to the preadmission
comorbid medications had been assessed for each patient.
Postoperatively, the patients had been visited and evaluated
for the development of new conditions, the medication needs
of patient, laboratory tests and vital signs, and the length of
hospital stay.

The DRPs were assessed regarding the problems related
to perioperative management of comorbid medications and
potential indication for drug therapy, problems related to
medications for elective surgical conditions, problems
related to preoperative and postoperative medications
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(antibiotics, analgesics, and anticoagulants), and problems
related to the management of different complications. The
DRPs were assessed using Robert J. Cipolle classification
of DRPs.?

DRPs were identified by two clinical pharmacists
through patient chart reviews and interviews for the appro-
priateness of each prescribed medication in terms of indi-
cation, dosage, safety, efficacy, and compliance. The DRPs
and their possible causes were identified using pharmaco-
therapy: A pathophysiologic approach, 10th edition,’
Schwartz’s Principles of Surgery, 10th edition,'® Ethiopian
standard treatment guideline, 3rd edition,'' and other liter-
atures. The possible interaction between drugs was evalu-
ated using the “Medscape®” online drug interaction checker
and “Up-to-date®” version 21.2. Naranjo ADR Probability
Scale was used to assess the relationship between sus-
pected drug and ADR in a given patient. ADR Probability
Scale was categorized by taking the sum of 10 questions
and grouped as definite, probable, possible, or doubtful, if
the total score is =9, 5-8, 1-4, and 0, respectively.'? After
the assessment of DRPs, their pharmaceutical interven-
tions were communicated immediately to attending physi-
cians and then to the patients. The principal investigator
and one clinical pharmacist were involved in solving the
identified problems.

Data quality management

To assure the quality of data, the data collectors were trained
for 1day on the objective of the study, how to collect data
from patients’ medical records, how to conduct interview,
and DRP identification. The English version of the question-
naire, which constitutes the sociodemographic part of inter-
view, was translated into “Ambharic” and “Afaan Oromoo,”
and then back-translated into English to check consistency.
Data abstraction format and questionnaire were pre-tested on
5% of study participants and modified before actual data col-
lection. The principal investigator has closely supervised the
project and also checked the completeness of the collected
data on daily basis.

Data analysis and interpretation

Data were entered, coded, and cleaned using Epi-Data ver-
sion 3.1 and then exported to Statistical Package for Social
Science (SPSS) for window version 21.0 for analysis.
Descriptive statistics, such as frequency, percentage, mean,
and standard deviation, were conducted for the summariza-
tion of patient-related factors, clinical characteristics, and
prevalence and types of DRPs among elective surgical
patients. Variables with a significance value of <0.25 in uni-
variate regression were fitted into multivariable logistic
regression. Predictors of DRP were identified by multivari-
able logistic regression. A p value of <0.05 was considered
to be statistically significant.

Results

Baseline characteristics of study participants

A total of 154 patients were admitted for elective surgery
during the study period. However, 13 patients were excluded
from study as they did not fulfill inclusion criteria.
Accordingly, 141 participants (91.6% response rate) fulfilled
the inclusion criteria and made the final sample size for anal-
ysis. The mean age of study participants was 48.65
(=16)years with an age range of 18-95years; most study
participants were in the age range 31-50years. However, 80
(56.74%) of them were males. Meanwhile, 92 (65.25%) of
the study participants cannot write and read, and 59 (41.84%)
were farmers (Table 1).

Disease-related factors

Urologic procedures were the most common disease for
which elective surgery was sought (28.37%), followed by
abdominal surgeries (22.70%). However, 48 (34%) patients
had at least one medical comorbidity. Most of the patients
(63.83%) were classified as ASA-PS class-1 before under-
going surgery. However, 30 (21.28%) patients experienced
at least one complication related to disease condition for
which they are seeking surgery. The most frequent (7.80%)

Table |. Baseline characteristics of elective surgical patients
admitted at JUMC, April 10-July 10, 2018 (N=141).

Characteristics Frequency (%)

Age in years 18-30 26 (18.44)
31-50 49 (34.75)
51-65 44 (31.21)
>65 22 (15.60)
Sex Male 80 (56.74)
Female 61 (43.26)
Marital status Married 127 (90.07)
Single 12 (8.51)
Widowed 2 (1.42)
Educational level Cannot write and read 92 (65.25)
Primary school 31 (21.99)
High school 8 (5.67)
College and above 10 (7.09)
Occupation Farmer 59 (41.84)
Merchant 15 (10.64)
Student 4 (2.84)
Government employer 4 (2.84)
Housewife 51 (36.17)
Others? 8 (5.67)
Alcohol drink Yes 6 (4.25)
No 135 (95.74)
Cigarette smoking Yes 5 (3.55)
No 136 (96.45)

2Guard, non-governmental organization employee, and tailor.
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Table 2. Clinical characteristics of elective surgical patients admitted at JUMC, April 10-July 10, 2018 (N=141).

Characteristics Category Frequency?® (%)
Type of elective surgery (n=141) Urologic surgery 40 (28.4)
Abdominal surgery 32 (22.7)
Thyroid surgery 27 (19.1)
Skin and subcutaneous tissue surgery 16 (11.3)
Breast surgery 13 (9.2)
Others® 13 (9.2)
Medical comorbidities Hypertension 26 (18.4)
Heart diseases 6 (4.3)
Diabetes mellitus 5(3.5)
Hypertension + type 2 diabetes 5(3.5)
Asthma 32.0)
Others® 32.0)
Total 48 (34)
Preadmission complications Urinary tract infection Il (7.8)
Anemia 4(2.8)
Other? 4(2.8)
Total 19 (13.4)
Perioperative complications Surgical site infection 6 (4.3)
Hospital-acquired pneumonia 5(3.5)
Anemia 2 (1.4)
Others® 2 (1.4)
Total 15 (10.6)
ASA-PS | 90 (63.8)
=2 51 (36.2)
Venous thromboembolic risk category Low risk 121 (85.8)
Moderate risk 13 (9.2)
High risk 7 (5.0
Length of hospital stay (days) (ranges: 3—84) <10 33 (23.40)
=10 108 (76.60)

*The percentage could not add up to 100 for some variables.
®Varicose vein, esophageal, and hernias.

‘Retroviral infection, peripheral neuropathy, and goiter (patient was admitted for other surgical conditions).

dAcute cholecystitis, obstructive uropathy, bladder stone, and dyspepsia.
*Deep venous thrombosis and acute gastroenteritis

complication at admission was urinary tract infection. The
prevalence of perioperative complication was accounted to
be 10.64%. Majority (85.8%) of patients had low risk for
VTE, whereas seven (4.96%) patients had high risk for
VTE. The mean duration of hospitalization for the study
participants was 16.31 = 10.8 days. The length of hospitali-
zation was ranged from 3 to 84 days (Table 2).

Drug-related factors

Preadmission medications and surgery-related
drugs

Nearly, half of the patients 70 (49.64%) had at least one
medication at admission which had been prescribed for
medical comorbidities and for surgical conditions.
Preoperative antibiotic prophylaxis was administered to
all patients where 95.74% of them received ceftriaxone as

surgical prophylaxis. However, 67 (47.52%) patients con-
tinued antibiotics postoperatively for =24 h. Postoperative
pain management was provided to 137 (97.16%) of patients
(Table 3).

Prevalence of DRPs

From the total of 141 study participants, 98 (69.5%) of them
had at least one DRP (Figure 1). A total of 152 DRPs were
identified among study participants during the study period.
Of these, 52 (53.06%) had one DRP, 39 (39.80%) had two
DRPs, while 6.12% and 1.02% had three and four DRPs,
respectively. The mean number of DRP per patient was
1.55 = 0.66 with a maximum of four DRPs in one patient
(Figure 2). Out of 152 DRPs identified, 137 (90.13%)
DRPs were intervened out of which 112 (81.17%) interven-
tions were accepted, while the rest 25 (18.11%) of interven-
tions were not accepted by prescribers.
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Table 3. Description of preadmission and surgical-related drugs among elective surgical patients admitted at JUMC, April 10-July 10,

2018 (N=141).

Types of drugs

Name of drugs

N (%) (n=141)

Preadmission medications (n=70) Cardiovascular medications 30 (21.30)
Antithyroid drugs 20 (14.20)
Antidiabetic medications 11(7.8)
Antiasthma medications 3 (2.10)
ol -antagonist (alfuzosin) 2 (1.40)
Others? 4 (2.80)
Preoperative drugs (n=141) Ceftriaxone 135 (95.75)
(Metronidazole + amoxicillin)® + ceftriaxone 6 (4.25)
(Metronidazole + ampicillin)® + ceftriaxone 2 (1.41)
Other antibiotics® 6 (4.25)
General anesthesia 86 (61)
Regional (local) anesthesia 55 (39)
Postoperative drugs
Antibiotics Ceftriaxone =24h 67 (47.5)
Metronidazole I'l(7.8)
Drugs for pain management Tramadol alone 78 (55.32)
(n=137)
Tramadol + diclofenac 45 (31.91)
Diclofenac alone 14 (9.93)
Others? 5(@3.5)

2Amitriptyline, neurobin, and antiretroviral treatment.
®These antibiotics were given orally 24 h before surgery.
“Norfloxacin, ciprofloxacin, and cephalexin.
dCimetidine, warfarin, heparin, and steroid.

® Have DRPs
m No DRP

N
)

N
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n (%) of patients with DRPs
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Number of drug related problems

1 DRP 4 DRPs

Figure |. Prevalence of DRPs among elective surgical patients of
JUMC, April 10-uly 10, 2018.

Types of DRPs and their causes

The “need additional drug therapy” was the most common
(36.84%) DRP identified followed by non-compliance (19%)
and ineffectiveness of drug therapy (15.13%). The least type
of DRPs identified was an unnecessary drug therapy as it
was encountered in three patients (Table 4). Out of the 14
ADRs detected, 6 of them were identified using Naranjo
ADR assessment scale with a score of 4 (possible ADR). The
medications associated with ADR during the perioperative
admission were enalapril (five cases), metformin (four
cases), hydrochlorothiazide (three cases), digoxin (one case),
and nifedipine (one case).

Figure 2. Number of DRPs per patients of elective surgical
patients of JUMC, April 10-July 10, 2018.

Medications contributed to the occurrence of
DRPs

The major class of drugs which contributed to the occurrence
of DRPs was antibiotics (33.55%), cardiovascular drugs
(27.63%), and antithyroid drugs (17.10%). Analgesics, antico-
agulant, and other class of drugs contributed to the occurrence
of 7.26%, 4.60%, and 9.68% DRPs, respectively (Figure 3).

Determinants of DRPs

The presence of comorbidities and complications was sig-
nificantly associated with the occurrence of DRPs in
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Figure 3. Types of medications implicated in causation of DRP in elective surgical patients at JUMC, April 10-July 10, 2018.
*Antidiabetics, antiasthma drugs, gastrointestinal drugs, corticosteroids, iron supplement, and antiretroviral drugs.

Table 4. Types and causes of DRPs among elective surgical patients of JUMC, April 10-July 10, 2018.

Type of DRPs (N=152) Causes N (%) Total N (%)
Unnecessary drug therapy No valid indication 2 (1.31) 3 (1.97)
Multiple drug products used | (0.66)
Need additional drug Required initiation of drug 25 (16.45) 56 (36.84)
therapy Preventive therapy required 25 (16.45)
Drug needed for synergistic effect 6 (3.95)
Ineffective drug therapy Not the most effective for the medical problem 14 (9.21) 23 (15.13)
Medical condition refractory to the drug 2 (1.31)
Dosage form, inappropriate 5(3.29)
Not an effective product for the indication 2 (1.31)
Dosage too low Too low dose 4 (2.63) 9 (5.92)
Inappropriate frequency 4 (2.63)
Too short duration 1 (0.66)
ADR Cause an undesirable reaction 6 (3.95) 14 (9.21)
Safer drug product required 6 (3.95)
Drug interaction causes an undesirable reaction 2 (1.31)
Dosage too high Duration too long 14 (9.21) 18 (11.84)
Too high dose 2 (1.31)
Dosing frequency too short 2 (1.31)
Non-compliance Omission of the medication 28 (18.42) 29 (19.08)
Do not understand the instructions | (0.66)

univariate analysis (crude odds ratio (COR)=18.135, 95%
CI (4.154, 79.165) and COR=17.652, 95% CI (2.318,
34.410)), respectively. Similarly, patients with ASA=2 were
more likely to have DRPs (COR=20.5, 95% CI (4.697,
89.472)). Among the types of drugs, patients who received
postoperative antibiotics were more likely to develop DRPs
(COR=5.478,95% CI (2.37, 12.662)), whereas patients who
had cardiovascular drugs were less likely to have DRPs
(COR=0.084, 95% CI (0.019, 0.368)) (Table 5).

The results from multivariable logistic regression analysis
revealed that, out of the five variables described under uni-
variate analysis, the presence of complication, ASA-PS =2,
and the administration of postoperative antibiotics were
remained independent predictors of DRPs. Accordingly,
patients who have complication were 2.9 times more likely to
have DRPs than those who have not (adjusted odds ratio
(AOR)=2.90, 95% CI (1.302, 3.460)). Besides this, patients
with ASA-PS =2 were six times more likely to have DRPs
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Table 5. Univariate logistic regression analysis of determinants of DRPs in patients admitted to elective surgical ward of JUMC, April

10-July 10, 2018.
Variables DRPs Univariate analysis
Yes No p value COR 95% Cl
Age (in years) 18-30 15 I 1.0 1.0
31-50 32 17 0.517 0.724 0.273 1.921
51-65 32 12 0.199 0.511 0.184 1.422
>65 19 3 0.037 0.215 0.051 0913
Sex Male 60 20 1.0 1.0
Female 38 23 0.420 2318 0.220 7.706
Education Cannot write and read 62 30 1.0 1.0
Primary school 22 9 0.711 0.845 0.347 2.058
High school 4 4 0.327 2.067 0.483 8.835
Occupation Farmer 41 18 1.0 1.0
Merchant 10 5 0.833 1.139 0.340 3.812
Student | 3 0.509 3.843 0.665 70.235
Housewife 34 17 0.751 1.139 0.510 2.544
Type of procedure Urologic surgery 32 8 1.0 1.0
Abdominal surgery 27 5 0.223 0414 0.100 1.710
Thyroid surgery 21 6 0.569 1.400 0.440 4.457
Breast surgery 8 5 0.187 2.500 0.642 9.737
Type of anesthesia General anesthesia 6l 25 0.646 0.842 0.406 1.749
Regional anesthesia 37 18 1.0 1.0
Presence of comorbidity Yes 46 2 0.000%* 18.135 4.154 79.165
No 52 41 1.0 1.0
Complication Yes 29 | 0.006* 17.652 2318 34410
No 69 42 1.0 1.0
ASA-PS category | 49 41 1.0 1.0
=2 49 2 0.000%* 20.500 4.697 89.472
Length of stay (days) 0-9 19 14 1.0 1.0
10-90 79 29 0.092 0.498 0.221 1.121
Postop antibiotics Yes 58 9 0.000* 5.478 2.370 12.662
No 40 34 1.0 1.0
Cardiovascular drugs Yes 36 2 0.001 0.084 0.019 0.368
No 62 41 1.0 1.0
No. of drugs at admission I 30 5 1.0 1.0
2 24 | 0.527 0.250 0.027 2.286
=3 12 2 0.337 2.768 0.056 1.784

Legends: *statistically significant p-value. Cl: confidence interval; COR: crude odds ratio; ASA: American Society of Anesthesiologists.

than those with ASA-PS=1 (AOR=6.01, 95% CI (1.0011,
9.500)). However, patients who received antibiotics postop-
eratively were 6.027 times more likely (AOR=6.027, 95% CI
(1.594,22.792)) to develop DRPs than those who did not take
antibiotics postoperatively (Table 6).

Discussion

This study was conducted to evaluate the prevalence, types,
causes, and determinants of DRPs in patients admitted for
elective surgical procedures at JUMC. The findings of the
current study revealed that 69.5% of elective surgical
patients had at least one DRP, with a mean of 1.55 %= 0.66
DRPs during the perioperative period. This is similar to the

prospective study'? conducted in a Canadian adult tertiary
care hospital which reported the prevalence of DRPs 66.4%
with a mean of 1.6 DRPs. Another retrospective study by
Haley et al.!# in the same country and also from Malaysia'>
showed DRPs of 79.5% and 76.1% with a mean of 1.88 and
1.5 = 1, respectively, which were higher than the prevalence
of the current study. This could be attributable to the differ-
ence among population of studies, as the majority of the
study participants in their studies were elderly when com-
pared to ours. This population was known to be associated
with high prevalence of DRPs due to the increased number
of comorbidities and home medications.

The need for additional drug therapy was the most fre-
quent specific type of DRP (36.84%) which was much higher
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Table 6. Multivariable logistic regression of determinants of DRPs among elective surgical patients admitted at JUMC, April 10-July 10,

2018.
Variables DRPs Multiple logistic regression
Yes No p value AOR 95% ClI
Age (years) 18-30 15 I 1.0 1.0
31-50 32 17 0.698 0.784 0.230 2.674
51-65 32 12 0.393 2.006 0.407 9.897
>65 19 3 0.140 12.096 0.441 331.473
Type of procedure Urologic surgery 32 8 1.0 1.0
Abdominal surgery 27 5 0.023 0.138 0.025 1.762
Thyroid surgery 21 6 0.002 0.089 0.019 3416
Breast surgery 8 5 0.884 0.893 0.196 4.074
Presence of comorbidity Yes 46 2 0.641 1.349 0.344 12.335
No 52 41 1.0 1.0
Complication Yes 29 | 0.005%* 2.900 1.302 3.460
No 69 42 1.0 1.0
ASA-PS | 49 41 1.0 1.0
=2 49 2 0.000%* 6.010 1.001 9.500
Length of stay (days) 0-9 19 14 1.0 1.0
10-90 79 29 0.773 1.196 0.355 4.032
Postop antibiotics Yes 58 9 0.008* 6.027 1.594 22.792
No 40 34 1.0 1.0
Cardiovascular drugs Yes 36 2 0.861 1.325 0.057 30.852
No 62 41 1.0 1.0

Legends: *statistically significant p-value. Cl: confidence interval, AOR: adjusted odds ratio; ASA: American Society of Anesthesiologists.

than the finding from Canada (13%) and lower than the other
study reported from the same country (25.5%),'* and all-
cause of additional drug therapy was due to untreated indica-
tion in our study. This discrepancy could be explained by the
difference in the experience of pharmaceutical care services
between the study settings, difference in the classification of
drug-related events, and study design. In study by Neville et
al.,'® the drug without indication was found to be 8% which
was higher than that reported in this study (1.97%). This
inconsistency might be due to the difference in the categori-
zation of DRPs and smaller sample size in the current study.

Prevalence of effectiveness-related problem class DRP
(21%) in our study was in line with the Malaysian study
(22.6%) by Zaman Huri et al.!> Another study from Canadian
hospital reported 9% of dose too low type of DRP which was
higher than the finding in this study.

The prevalence of safety-related problems in the our
study was 21%, of which 11.84% and 9.21% were contrib-
uted by dose too high and ADR type of DRPs which was
two times higher than the prospective observational study
finding in Canada by Neville et al.!3> Moreover, retrospec-
tive study from Brazil found lower prevalence of DRP
related to ADR (3.1%) in the study of incidents related to
the medication in surgical patients.!® This could be due to
the study design difference, and variation in the categori-
zation of DRPs and experience of practice in these set-
tings. Drug safety issue is a major concern in patients
undergoing surgical procedures because of increased risk

of adverse drug events related to the medications for dif-
ferent comorbidities and medications related to surgery in
association with surgical procedure which brings about
physiological changes.

According to this study, non-compliance-related problem
accounted for 19% of DRPs and majority of them was hap-
pened due to the omission of the medications. However,
higher non-compliance rate, that is, from 23% to 37.8% was
found by the studies conducted elsewhere on elective surgi-
cal patients.®!*!617 The higher values in these studies might
be due to larger sample size used, DRP classification dis-
crepancy, and study design. However, similar to our study,
most of the compliance-related problems stated in these
studies were caused by the omission of the regular medica-
tions that had been taken at home.

Many medications must be continued throughout the peri-
operative period, with the last dose taken 2 h prior to the pro-
cedure, and resumed during recovery to reduce the risk of
perioperative complications.'® The omission of medications
was happened either starting from the day of admission, dur-
ing a few days before surgery, on the day of surgery, or after
surgery during stay in the ward which could primarily be
solved by conducting medication reconciliation and training
the healthcare professionals on compliance to perioperative
medication management.

In attempt to determine the factors associated with the
occurrence of DRPs, multivariate logistic regression analy-
sis revealed that the presence of complication, ASA-PS=2,
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and postoperative antibiotics were independent predictors of
DRPs. Accordingly, the patients who developed complica-
tions were 2.9 times more likely to have DRPs than those
who had not these problems. This is might be due to the pres-
ence of complication associated with the prolongation of
hospital stay which in turn increases the need for drug ther-
apy. However, prior perioperative complications that have
been treated with medications might have the problems
related to the appropriateness of medications. Patients with
ASA-PS =2 were six times more likely to have DRPs than
those with lower score which was not in line with the United
States where higher ASA-PS score was not associated with
the occurrence of DRPs.!° The discrepancy could be
explained by the differences in the evaluation of predictors.

Among the types of drugs, patients who received antibiot-
ics postoperatively were about six times more likely to
develop DRPs than those who did not take antibiotics post-
operatively. This could be in part due to the inappropriate
continuation of preoperative prophylaxis through postopera-
tive for more than 24 h. However, this is not in line with the
recommendations that have been mentioned in published
guidelines and updated standards as continuing antibiotic
prophylaxis beyond 24 h is associated with many problems,
such as antimicrobial resistances.®%2

Being prospective, observation study allowed us to obtain
maximum information from practice setting from patients’
medical records and by involving study participants, car-
egivers, physicians, and other healthcare professionals in
case of incompleteness which is considered as the strength of
this study. However, our study had some limitations. The dif-
ferences in classification of DRPs have led to some discrep-
ancies in the identification of the types, number, and causes
of DRPs to compare it exactly with different studies con-
ducted elsewhere. Other than reporting the pharmacist inter-
vention as accepted or rejected, we could not assess the
clinical outcomes of these interventions. Being a study
involving small sample-sized population in a single center, it
cannot be generalized to all surgical patients regarding DRPs
and its predictors.

Conclusion

There is high prevalence of DRPs among elective surgical
patients during the admission for surgery. The indication-
related problems were the most frequent type of DRPs from
which the need for additional drug therapy was the most
common. The presence of complication, ASA-PS=2, and
postoperative antibiotics were the independent predictors of
DRPs in elective surgical patients of JUMC.

Recommendations

The patients should consult their admitting physician about
their chronic regular medications on admission continuation,
and health care professionals should take the lead. The

assessment of preadmission medication history and the
potential need for additional drug therapy for each surgical
patient at each handover point starting from admission
should be strengthened. The study setting should strengthen
the adherence to the current guidelines and literature recom-
mendations regarding perioperative medication manage-
ments for patients with different medical comorbidities,
complications, postop pain management, VTE prophylaxis,
and timing and selection of antibiotic prophylaxis to reduce
DRPs. The involvement of clinical pharmacists in providing
pharmaceutical care at elective surgical ward should be
emphasized because this can be one of the mechanisms to
reduce DRPs in this patient population.
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