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ABSTRACT
Objectives The inappropriate use of medications is 
harmful and is a common issue in hospitalised patients. 
Patients hospitalised in general surgery wards are usually 
at high risk for drug- related problems (DRPs). This 
randomised controlled trial aimed to explore the value 
of a pharmaceutical care service conducted in general 
surgery wards in the identification and reduction of DRPs 
in comparison with standard medical care.
Methods This study was conducted in general surgery 
wards including abdominal, cardiovascular, vascular, 
endocrine, orthopaedic and oncological surgeries at 
one of the largest teaching hospitals in Jordan over a 
period of 6 months. Recruited patients were randomised 
into intervention or control groups. Clinical pharmacists 
assessed patients’ DRPs and submitted recommendations 
to resolve the identified DRPs in the intervention group.
Results Patients in the intervention group (n=63) and 
the control group (n=60) had a mean age of 55±14.4 
years, with 52.0% being women. A total of 1062 DRPs 
were identified, with a mean of 8.6±3.6 per patient 
(intervention group, 8.65±4.2; control group, 8.62±2.6; 
p=0.56). The commonly identified DRPs included safety 
(20.2%) and efficacy (19.0%) issues. The acceptance 
rate for pharmacists’ recommendations by physicians 
was very high (90%) with a good DRP correction rate 
of 58.9% during patients’ hospital stay. The value of 
pharmaceutical care was significantly reflected in the 
achievement of the therapeutic outcomes and prevention 
of morbidity (resolved/improved or prevented) of 68.2% 
(24.2%+44%) in the intervention group compared with 
19.2% (12.4%+6.8%) in the control group (p<0.001).
Conclusions This study shows that DRPs are common 
among general surgery patients in Jordan, especially 
those related to drug safety and efficacy. Pharmacists’ 
recommendations contributed substantially to resolving 
most of the identified DRPs and had a significant impact 
on improving medications used in general surgery 
patients.

INTRODUCTION
The inappropriate use of medications is harmful 
and is a common issue in hospitalised patients. 
Many studies have found that an extensive range of 
drug- related problems (DRPs) can be identified in 
hospitalised patients, and are mainly related to the 
efficacy or safety of medications.1–4

Patients hospitalised in general surgery wards are 
usually at high risk for DRPs due to polypharmacy 
related to comorbidities; requirements for periop-
erative medication adjustments and use of high- risk 

medications such as anticoagulants present further 
risk.5–8

The active participation of clinical pharmacists in 
inpatient care can have a significant impact on iden-
tifying and reducing DRPs, in addition to improving 
patient outcomes during the hospital stay and 
afterwards.1 2 9–11 Clinical pharmacists’ duties may 
include medication assessment throughout patient 
hospitalisation, participation in clinical rounds 
and discharge counselling.12 13 The role of clinical 
pharmacists in improving therapeutic outcomes, 
achieving treatment goals, lowering side effects and 
assuring cost effectiveness in many acute and chronic 
disorders in internal medicine patients such as those 
with hypertension, heart failure, dyslipidaemia and 
diabetes mellitus has been demonstrated in several 
studies using different designs.14–19 However, few 
studies worldwide have investigated the value of 
pharmaceutical care in general surgery patients.20–22 
Most of these studies investigated specific pharma-
cist activities such as appropriate antibiotic prophy-
laxis,23 24 thromboprophylactic optimisation,25 
pre- admission clinics26 and prevention of adverse 
drug events.27 Many studies have been conducted 
on specific patient groups such as cardiac,28 neuro-
surgical,29 orthopaedic,30 bariatric31 and patients 
undergoing visceral surgeries.32 A recent review by 
Guérin et al concluded that “there are few data on 
the impact of pharmacists in surgery”.33 A need to 
conduct a comparative study on surgical patients to 
support their important findings on the potential 
significant role of pharmacist in surgical settings 
was also called for.20

The present study aimed to explore the value 
of a pharmaceutical care service in identifying 
and resolving DRPs in a sample of general surgery 
patients through the active participation of clinical 
pharmacists in general surgery wards compared 
with standard medical care. The secondary aim was 
to explore the clinical benefits of physician–clinical 
pharmacist collaboration in achieving better thera-
peutic outcomes for general surgery patients.

METHODS
Design and setting
This unblinded randomised controlled trial was 
conducted in the general surgery wards in one of 
the largest teaching hospitals in Amman, Jordan. 
This large general hospital provides services to a 
large and wide variety of the Jordanian population. 
The 300- bed general surgery wards (out of a total 
of 544 beds) at the hospital cover the following 
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specialties: abdominal surgery, cardiovascular surgery, vascular 
surgery, endocrine surgery, orthopaedic surgery and oncological 
surgery. The study protocol met the Declaration of Helsinki and 
Good Clinical Practices principles and was approved by the insti-
tutional review board of the hospital.

Sample size
The findings from the initial 15 study subjects were used for 
sample size calculation. The mean difference in DRPs on 
discharge between the intervention and control groups was 2 
(SDs 2.1 and 4.0). Setting alpha at 0.05 and using a power of 
80%, a minimal sample size of 41 subjects per group (interven-
tion vs control group) was needed to obtain a significant differ-
ence. Assuming that 20% of subjects may be lost to follow- up, 
the total required sample size was determined to be at least 99 
patients (50 patients per group).

Study subjects
Patients who were hospitalised in the general surgery wards with 
an expected duration of stay of more than 2 days were asked 
to participate in the study. Data collection and follow- up were 
conducted during weekdays over a 6- month period. Patients 
were provided with information about the study and were 
invited to be interviewed by the qualified clinical pharmacists.

Patients older than 18 years diagnosed with one or more 
chronic or acute medical conditions and taking ≥2 medications 
on admission were eligible for study entry. Patients with any of 
the following conditions documented in the medical record were 
excluded: pregnancy, dementia or cognitive impairment and 
patients who were unable to provide informed consent. Written 
informed consent was obtained from all study participants in 
both study groups.

Definition and classification of DRPs
The definition used for DRPs was ‘any drug- related issue that 
may actually or potentially interfere with the patients’ optimal 
clinical outcomes’. DRPs were classified in accordance with 
AbuRuz et al.34 DRPs are classified into seven main catego-
ries: unnecessary drug therapy, untreated conditions that 
require drug therapy, efficacy, safety, inappropriate knowledge, 

inappropriate adherence and need for additional/more frequent 
drug monitoring.

Data collection
During the process of obtaining patient consent, the recruited 
patients were informed that they would be assigned randomly 
to either the intervention group (physician–pharmacist collab-
orative practice) or control group (usual care; physician- only 
team). At the time of recruitment, patients were randomised into 
the intervention group or control group. Randomisation was 
according to a computer- generated randomisation table. The 
process was simple randomisation and the sequence was gener-
ated using the website www. randomization. com. Data were 
collected by three trained and qualified clinical pharmacists with 
at least 3 years experience in general surgery. Once recruited, 
patients’ medications were evaluated by the pharmacists on a 
daily basis to identify DRPs. A previously described systematic 
evidence- based approach was used to assess patients’ medica-
tions for DRP and to optimise treatment in patients in the inter-
vention group.35 A validated pharmaceutical care tool34 was used 
for the collection of patients’ data, which consisted of general 
patient information (demographic and administrative infor-
mation), current acute and chronic medical problems, current 
drugs, history of previous diseases and drugs, family history, life-
style, social history, allergies, vital signs, physical examination 
data, laboratory data, drug serum concentration and diagnostic 
test results. This tool was used to collect data for all patients at 
baseline and at follow- up through patient interview and by using 
the patients’ medical records.

Description of the intervention versus ‘usual care’
The clinical pharmacists initially interviewed patients in both 
study groups to collect information about their medications, 
medical conditions, lifestyle and to explore and assess the DRPs.

The patients in the intervention group received usual care 
(table 1) by their physicians, nurses plus pharmaceutical care 
services provided by clinical pharmacists. Pharmacists followed 
up patients and assessed medications for efficacy and safety on a 
daily basis, recommended optimal medication therapy for each 
medical condition, provided medication counselling, answered 

Table 1 Standardised procedure followed in data collection clarifying the differences between the intervention and control groups

Procedure step Intervention group Control group

1. Demographic and clinical data were collected on admission using patient interview, active participation in 
clinical rounds and medication records. Medication reconciliation was also conducted on admission

Implemented Implemented

2. Patients' medications were evaluated daily for DRPs. The present study adopted the up- to- date guidelines 
and drug information to assess efficacy and safety parameters of the used medications in order to identify 
any issues related to the optimal selection, efficacy and safety or dosing regimens of medications. Daily 
evaluation of patients’ symptoms and laboratory data was carried out to assess effectiveness of medications 
and to identify adverse drug reactions and possible drug interactions. Patients' knowledge and adherence 
to their medications were assessed through the use of previously validated scales.34 Kidney and liver 
function were evaluated regularly to help in assessing the appropriateness of the dosing regimen and in 
recommending correct medication doses.45

Implemented prospectively Implemented retrospectively

3. The clinical pharmacists discussed most of their findings, identified DRPs and recommendations during the 
clinical rounds with the responsible physician to allow for immediate implementation and actions. Some 
recommendations or DRPs were addressed in the physician’s office due to time limitation or due to the 
need for more time to assess patient response or to conduct further literature search. A treatment care 
plan including all pharmacists’ recommendations was developed for all intervention group patients and 
submitted to the physician

Implemented Not implemented

4. The pharmacist followed up the patients daily to resolve actual and prevent potential DRPs Implemented Not implemented

5. The pharmacist conducted discharge medication counselling Implemented Not implemented

DRPs, drug- related problems.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://ejhp.bm

j.com
/

E
ur J H

osp P
harm

: first published as 10.1136/ejhpharm
-2020-002206 on 13 July 2020. D

ow
nloaded from

 

www.randomization.com
http://ejhp.bmj.com/


e74 AbuRuz S, et al. Eur J Hosp Pharm 2021;28:e72–e78. doi:10.1136/ejhpharm-2020-002206

Original research

questions asked by patients or physicians, assessed and encour-
aged adherence to medications and recommended laboratory 
data monitoring.

Patients in the control group received the usual care as 
provided by the physicians and nurses. The clinical pharmacist 
did not provide any recommendations and did not offer any 
educational advice or counselling. For control patients, medi-
cations were assessed for DRPs at discharge and retrospectively 
during the hospital stay to asses outcomes for DRPs and compare 
with the intervention group. DRPs were not assessed on a daily 
basis in the control group to allow appropriate comparison with 
the intervention group and to better assess the impact of clinical 
pharmacists on patients. On the other hand, identifying DRPs in 
the control group without intervention could raise ethical issues 
and impact the study outcomes if resolved or withdrawn. All 
identified DRPs, recommendations and therapeutic outcome 
classifications were recommended by the study pharmacists and 
reviewed by two of the study investigators for discussion and 
approval.

Outcome measures
The following outcomes were measured in this study:
1. Process outcomes which include:

a. Prevalence of DRPs
b. Types of identified DRPs
c. Degree of physicians’ acceptance of pharmacists’ recom-

mendations.
2. Clinical outcomes: the intervention and control groups were 

compared with regard to:
a. Therapeutic outcomes of DRPs during hospital stay (see 

below for details): Patients were followed up to investi-
gate the outcome of each DRP during the hospital stay. 
This included assessment of vital signs, physical examina-
tion data, laboratory data, diagnostic test results, patients' 
symptoms and medical file notes. The intervention and 
control groups were compared with regard to the num-
ber of DRPs that were resolved, improved, prevented, 
not changed or worsened.

b. To further assess the impact of pharmacists’ interventions 
during the hospital stay, we assessed and compared the 
number of DRPs at discharge medication between the in-
tervention and control groups.

Definition of therapeutic outcomes of DRPs
Therapeutic outcomes of DRPs were classified into the following 
categories9:

 ► Resolved/improved: Therapeutic outcome was achieved or 
improved. This term was also used to describe outcomes for 
DRPs that required addition of a drug to improve the long- 
term therapeutic outcome. Resolving actual adverse drug 
reactions or actual drug–drug interactions was also consid-
ered as ‘resolved/improved’.
Example 1: Blood pressure readings were improved and 
became at goal when given the optimal individualised 
treatment.
Example 2: The clinical signs and symptoms of infection 
were improved or resolved when a proper empirical antibac-
terial was given to a patient with surgical site infection.

 ► Prevented: Future morbidity was prevented through 
preventing an adverse drug reaction or drug–drug inter-
action, education for inappropriate knowledge or adher-
ence, and stopping unnecessary or potentially unsafe drug 
therapy.

Example: Osteoporosis could be prevented in patients taking 
glucocorticoids chronically (eg, prenisolone use in renal 
transplant patients) by using bisphosphonates, calcium and 
vitamin D supplements.

 ► No change: The therapeutic outcome was not improved or 
changed. The term is used in case adding the recommended 
medication did not improve the clinical outcomes. This term 
was also used in case of not implementing recommendations 
related to miscellaneous problems or not adding a drug that 
affects long- term therapeutic outcomes.
Example: The patient was given the recommended antihy-
pertensive medication but the blood pressure did not reach 
the therapeutic goal.

 ► Worsened: The clinical outcome was worsened.
Example: The patient received the recommended treatment 
for postoperative pain but his pain worsened.

Data analysis
SPSS Version 21 (SPSS Inc, Cary, North Carolina, USA) was used 
for data entry and analysis. A χ2 test was used to evaluate the 
association between categorical variables, while an independent 
sample t- test was used to evaluate differences between contin-
uous variables. Relative risk reduction (RRR) and numbers 
needed to treat (NNT) were also calculated for the therapeutic 
outcomes of DRPs. NNT is defined as the number of patients 
who should receive pharmaceutical care service to see a positive 

Table 2 Demographic and clinical characteristics of the study 
sample*†‡

Parameter
Intervention group 
(n=63)

Control group 
(n=60)

Age 54.13 (±15.47) 55.97 (±13.24)

Gender, female, n (%) 35 (55.60) 29 (48.3)

Weight (kg) 79.44 (±18.0) 74.73 (±14.0)

BMI 9.45 (±6.76) 27.23 (±4.46)

Employment, n (%)

  Yes 17 (27.0) 16 (26.7)

  No 39 (61.9) 38 (63.3)

  Retired 7 (11.1) 6 (10.0)

Marital status, n (%)

  Single 7 (11.1) 3 (5.0)

  Married 53 (84.1) 52 (86.7)

  Divorced/widow 1 (1.6) 5 (8.3)

Smoking status, n (%)

  Non- smoker 37 (58.7) 44 (73.3)

  Ex- smoker (quit >6 months) 10 (15.9) 5 (8.3)

  Smoker 16 (25.4) 11 (18.3)

Length of hospital stay 9.78 (±7.58) 9.46 (±7.70)

Acute and chronic medical problems 5.90 (±3.07) 6.30 (±3.16)

Prior to admission (PTA) medications 25 (±3.20) 3.86 (±2.73)

Current medications (during hospital 
stay)

10.40 (±4.43) 9.95 (±3.90)

General surgery specialty, n (%)

  Abdominal 28 (44.4) 26 (43.3)

  Endocrine 13 (20.6) 14 (23.3)

  Oncology 11 (17.5) 7 (11.7)

  Cardiovascular/vascular 11 (17.5) 13 (21.7)

*Parameter described as mean (SD) unless stated otherwise.
†All differences were not statistically significant (p>0.05).
‡Some data were missing, so totals do not always add up to the final number.
BMI, body mass index.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://ejhp.bm

j.com
/

E
ur J H

osp P
harm

: first published as 10.1136/ejhpharm
-2020-002206 on 13 July 2020. D

ow
nloaded from

 

http://ejhp.bmj.com/


e75AbuRuz S, et al. Eur J Hosp Pharm 2021;28:e72–e78. doi:10.1136/ejhpharm-2020-002206

Original research

outcome in one patient. A p value <0.05 was considered to be 
statistically significant.

RESULTS
Study sample
The number of patients who were admitted to the surgical wards 
at the study site during the study period was 221 patients. One 
hundred and thirty- five patients (61.1%) fulfilled the inclusion 
criteria and 132 patients (59.7%) gave consent for participation 
and were randomised into the intervention and control groups. 
Nine patients were discharged earlier than expected (less than 
48 hours) and were removed from the study (3 intervention 
group and 6 control group). The remaining 123 patients (93.2%) 
completed the study (63 in the intervention group and 60 in the 
control group) (online supplementary figure 1).

The demographic and clinical characteristics were similar in 
both groups, with no statistical significant differences shown 
(p>0.05, table 2). Patients were admitted mainly for abdominal 
(43.9%), endocrine (21.9%) and oncological surgeries (14.6%).

DRPs during hospitalisation
A general description of DRPs identified during hospitalisation 
is shown in table 3. A total of 1062 (range 2–19) DRPs with a 
mean of 8.6±3.6 (intervention group: 8.65±4.2; control group: 
8.62±2.6; p=0.56) were identified during the study period in 
both groups. All of the study patients had at least one DRP. 
There were no statistically significant differences in the number 
of identified DRPs in any of the DRP categories or in the total 
number of DRPs between the intervention and control groups 
during hospitalisation (table 3).

The main commonly identified DRPs (in both groups) were 
efficacy- related DRPs (19.0%), safety- related DRPs (20.2%) 
and need for additional monitoring (20.0%). With regard to the 
efficacy- related DRPs, the need for combination therapy (8.8%) 
and a more effective drug (6.5%) were the most frequent DRPs. 
For safety- related DRPs, high dose (6.9%) and safety drug inter-
actions (6.4%) were the most frequent DRPs in the study sample.

Physicians’ acceptance of pharmaceutical care 
recommendations
Only pharmacists’ recommendations for patients in the inter-
vention group were submitted and discussed with physicians. 
The acceptance rate for pharmaceutical care implementation by 
physicians was very high (90%, table 4). The majority of the 
identified DRPs (58.9%) during hospitalisation were corrected 
(321 recommendations, 208 with physicians and 113 at patient 
level). The 321 DRP recommendations were accepted and 
implemented in the intervention group compared with 75 DRPs 
(14.5%) in the control group identified and corrected by physi-
cians and/or nurses.

Table 4 Physicians' acceptance of pharmaceutical care 
recommendations

Parameter

Intervention 
group
N (%)

Control 
group
N (%)

Number of DRPs during hospitalisation 545 517

Number of recommendations submitted to 
physician*

358 (65.7) NA

Number of recommendations accepted by 
physicians

324 (90.5) † NA

Number of implemented recommendations 208 (64.2) ‡ NA

Number of DRPs corrected by physicians/nurses 
without pharmacist intervention

0 75 (14.5)

Number of recommendations at patient level 113 (20.7) NA

*The rest of the recommendations were not submitted as the patient was 
discharged early or the physician was not available or were only at patient level.
†Percentage of submitted.
‡Percentage of accepted.
DRP, drug- related problem; NA, not available.

Table 3 Drug- related problems identified during hospitalisation*

Parameter No (%) of patients with DRPs

DRPs in
intervention group (n=63)
N (%)

DRPs in control 
group (n=60)
N (%)

Total DRPs 123 (100) 545 (100) 517 (100)

Unnecessary drug therapy 62 (50.0) 42 (7.7) 58 (11.2)

Untreated condition 62 (50.0) 59 (10.8) 42 (8.1)

Efficacy- related issues 100 (81.3) 116 (21.3) 86 (16.6)

  More effective drug recommended 54 (43.9) 33 (6.1) 36 (6.9)

  Need for additional/combination therapy 71 (57.7) 56 (10.3) 37 (7.2)

  Low dose 23 (18.7) 22 (4.0) 8 (1.5)

  Efficacy drug interaction issue 4 (3.3) 5 (0.9) 5 (1)

Safety- related issues 86 (70) 109 (20.0) 106 (20.5)

  High dose 46 (37.4) 36 (6.6) 37 (7.2)

  Drug is contraindicated 15 (12.2) 8 (1.5) 11 (2.1)

  The patient is at high risk for developing adverse drug reaction and requires 
prophylaxis or intervention

36 (29.3) 29 (5.3) 18 (3.5)

  Allergic reaction or undesirable effect 7 (5.7) 5 (0.9) 3 (0.6)

  Safety drug interaction issue 28 (22.8) 31 (5.7) 37 (7.2)

Inappropriate knowledge about medications or diseases 91 (74.0) 72 (13.21) 76 (14.7)

Inappropriate adherence to medications 83 (67.5) 41 (7.52) 42 (8.1)

Need for additional/more frequent drug monitoring 96 (78.0) 106 (19.45) 107 (20.7)

DRP classification according to AbuRuz et al, 2006.34

*All differences in mean DRP for each DRP category between the intervention and control groups were not statistically significant (independent sample t- test, p>0.05).
DRP, drug- related problem.
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Therapeutic outcomes of DRPs
The value of pharmaceutical care was significantly reflected in 
the achievement of the therapeutic outcomes and prevention of 
morbidity (resolved/improved or prevented), which was 68.2% 
(24.2%+44%) in the intervention group compared with 19.2% 
(12.4%+6.8%) in the control group (p<0.001, table 5). NNT 
data indicated that pharmaceutical care should be provided to 
at least 2 (~1.8) patients (for prevention) or to 4.1 patients (for 
resolving or improving) to achieve benefit in one patient.

Statistical comparison of DRPs upon discharge
Potential DRPs on discharge in the intervention group were 47% 
(2.34/4.94) of those in the control group (table 6). The reduction 
in the number of DRPs in the intervention group at discharge 
was significantly higher than in the control group (p<0.0001).

DISCUSSION
This randomised controlled trial was conducted successfully 
to assess the incidence of DRPs at an educational hospital in 
Amman, Jordan, highlighting the impact of pharmaceutical 
care services on therapeutic outcomes following identifying and 
resolving DRPs for patients in the surgical ward compared with 
standard medical practice. The results of this study contribute to 
the body of literature on the impact of pharmacists in surgery 
patients, as highlighted previously.33 It is one of the few compar-
ative studies conducted on surgical patients,20 and no previous 
similar study has been conducted on general surgery patients. 
The role of pharmacists in Jordan and developing countries is 
rapidly moving towards providing more clinical services.36

Patients hospitalised in general surgery were found to suffer 
from numerous DRPs (1062 DRPs for study participants). The 
extent of the problem can be demonstrated by the high mean 
number of DRPs in the study sample (8.6 per patient) and the fact 
that all patients had at least one DRP. The high number of iden-
tified DRPs can in part be related to the high number of medica-
tions taken by the patients (10.4 and 9.9 in the intervention and 
control groups, respectively) and the numerous diseases (5.9 and 
6.3 in the intervention and control groups, respectively). Similar 

findings were observed in other studies where patients were 
receiving high numbers of medications and the average number 
of DRPs was 9.4 in the internal medicine settings.1 However, this 
may not reflect the actual situation in general surgery patients, 
where many patients do not usually suffer from chronic diseases 
and receive no or few medications.37 In the current study, only 
patients with chronic diseases and only those who were receiving 
at least two medications were included. The average number 
of DRPs reported in the current study was much higher than 
those reported in studies investigating pharmaceutical care in 
specialised surgery settings (compared with the general surgery 
setting).38–41

DRPs related to safety (using high- dose and safety drug 
interactions), efficacy (appropriate choice of effective medi-
cations and using lower than recommended dose) and lack of 
monitoring were those most commonly identified in this study. 
These categories may specify an issue in selecting appropriate 
doses and medications for patients admitted to surgery wards in 
Jordan. These findings strongly support the need for the inte-
gration of pharmaceutical care services in general surgery wards 
in the country. Other sites around the world share, to some 
extent, this issue, and hence the same recommendation stands. 
In a study conducted in a cardiac surgery intensive care unit 
in Saudi Arabia, untreated medical conditions, inappropriate 
dosing regimen (safety issue) and no indication for drug use were 
the most common DRPs.39 In hospitalised paediatric patients 
in Spain, DRPs related to dosing (safety issue) were the most 
common.42 Another study conducted in Jordan in an internal 
medicine ward found that DRPs related to efficacy were the most 
common DRP category, followed by safety and no indication.1 
Hence, although differences between the studies exist, the issues 
of safety and efficacy seems to be a common issue regardless 
of the study setting (surgery, internal medicine, paediatrics, etc).

Surgeons who participated in the current study accepted more 
than 90% of the pharmacists’ recommendations; this is an indi-
cator of the value and need for pharmaceutical care services in 
general surgery wards. This finding coincides with a study from 
Jordan in which physicians strongly supported expanding the 

Table 5 Therapeutic outcomes of drug- related problems during hospitalisation

Therapeutic outcome

Intervention group Control group

P value
RRR or RBI
(95% CI)

NNT
(95% CI)

No of DRPs
N (%)

No of patients
N (%)

No of DRPs
N (%)

No of patients
N (%)

Number of DRPs during 
hospitalisation

545 63 517 60 NA NA

Resolved or improved 132 (24.2) 30 (47.6) 64 (12.4) 14 (23.3) 0.01 104.3% (RBI)
(20.5% to 245.6%)

4.1 (2.5 to 12.7)

Prevented 240 (44.0) 42 (66.7) 35 (6.8) 6 (10.0) <0.0001 567% (RBI)
(205.9% to 1352.8%)

1.8 (1.4 to 2.5)

Not changed 161 (29.5) 23 (36.5) 403 (77.9) 56 (93.3) <0.0001 60.9% (RRR)
(55.5% to 71.9%)

1.8 (1.4 to 2.3)

Worsened 12 (2.2) 6 (9.5) 15 (2.9) 12 (20.0) 0.71 52.5% (RRR)
(−18.8% to 80.9%)

9.5 (4.4 to 53.1)

DRP, drug- related problem; NNT, number needed to treat; RBI, relative benefit increase; RRR, relative risk reduction.

Table 6 Number of drug- related problems on discharge*

Group Intervention Control P value Mean difference (SE)
Confidence
interval for the difference

Mean (±SD) DRPs at discharge medications 2.34 (±2.1) 4.94 (2.44) <0.0001 −2.6 (±0.46) −1.7 to −3.53

Mean (±SD) change in DRPs from baseline −6.31 (±3.45) −3.68 (±2.79) <0.0001 −2.63 (±0.67) −1.31 to −3.94

*Independent sample t- test.
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role of pharmacists and the clinical services they can offer.43 A 
similar acceptance rate was identified previously for hospitalised 
patients, for both adults20 and paediatrics.42 Surgeons' accep-
tance rate of pharmacists’ recommendations was found to be 
higher than that reported in the literature for the community 
pharmacy setting (57%).44 This further highlights the high need 
for the role of pharmacists in this setting.

The lower rate of actual implementation of pharmacists’ 
recommendations in this study was mainly related to the delay in 
communicating DRPs between the healthcare professionals and 
early discharge of patients before implementation of the recom-
mendations by physicians. These issues can be resolved in the 
future once the pharmaceutical care service trialled in this study 
becomes an official service at the study site.

Identifying and resolving DRPs during hospitalisation indi-
cated the substantial value of the pharmaceutical care service 
in surgical wards. Outcomes achieved in the intervention group 
(DRPs resolved, improved, prevented) for the majority of iden-
tified DRPs (68.2%) compared with the control group (19.2%) 
were valuable. This was also reflected in the NNT data where 1.8 
patients (for prevention) and 4.1 patients (to resolve or improve) 
were needed to achieve benefit from the pharmaceutical care 
service in one patient.

In the design of this study, limitations encountered in the 
related published literature were avoided. For example, we used 
a randomised controlled study design; the clinical pharmacists 
participated daily in the clinical rounds; data collection from 
medical files for the intervention group were collected prospec-
tively rather than retrospectively; and the clinical pharmacists 
involved monitored and followed up the patients on a daily basis 
until discharge.

The current study is limited, however, by the small sample 
size and for being a single- centre study. In addition, the 
recruited patients suffered from several chronic diseases and 
were prescribed a high number of medications; therefore, the 
findings may not be applicable to all general surgery settings in 
Jordan and abroad. In this study, patients were divided equally 
between the three study pharmacists. We avoided using a specific 
pharmacist for control group patients as the possible differences 
in knowledge and skills between the pharmacists could impact 
the identification of DRPs. On the other hand, assessment of 
DRPs was done retrospectively in the control group patients 
due to ethical issues. Also, it was not possible to blind the phar-
macists as they have to recommend therapy mortifications for 
intervention group patients. Retrospective assessment in the 
control group, the unblinded study design and using the same 
pharmacists to assess DRPs in intervention and control group 
patients could introduce bias issues. However, the pharmacists 
were well trained in the study protocol and the similar number 
of DRPs identified during hospitalisation between intervention 
and control patients (average of 8.6 per each group, p=0.56) 
indicates that bias was probably avoided.

Another possible limitation is that physicians could learn 
from the pharmacists’ recommendations in the intervention 
group and apply it in the control group without pharmacist 
intervention, which could impact the study results (ie, contam-
ination). However, in surgical patients, where patients receive 
many medication for perioperative and postoperative care 
and also suffer from various acute and chronic medical condi-
tions, treatment should be individualised and this requires daily 
follow- up with regard to efficacy and safety of medication and 
daily assessment of the patient’s response and laboratory data. 
Each patient is different, therefore the impact of contamination 
should be minimal. Therapeutic outcomes were much improved 

in the intervention group, which confirms the minimal impact of 
contamination.

CONCLUSIONS
This study shows that DRPs are common among general surgery 
patients in Jordan. The DRPs related to safety, such as using 
high doses and drug interactions, were the most common, in 
addition to DRPs related to patient monitoring and drug effi-
cacy. Pharmacists’ recommendations contributed substantially 
to resolving most of the identified DRPs and had a significant 
impact on improving the efficacy and safety of the medications 
used in general surgery patients. Accordingly, the results from 
this study support previous findings and assure the importance 
of clinical pharmacy cooperation in both general and specialised 
surgery wards.

What this paper adds

What is already known on this subject
 ► Inappropriate use of medications is harmful and is a common 
issue in hospitalised patients

 ► General surgical patients can benefit greatly from clinical 
pharmacists’ role

What this study adds
 ► This randomised controlled trial highlighted the impact and 
importance of pharmaceutical care services on therapeutic 
outcomes in general surgery patients

 ► The study indicated that drug- related problems are very 
common among general surgery patients

 ► Pharmaceutical care contributed substantially to identifying 
and resolving drug- related problems in general surgery 
patients

 ► Pharmacists’ interventions in this setting have a significant 
impact on improving the efficacy and safety of medication

Author affiliations
1Department of Pharmacology and Therapeutics, College of Medicine and Health 
Sciences, United Arab Emirates University, Al Ain, Abu Dhabi, UAE
2Department of Biopharmaceutics and Clinical Pharmacy, School of Pharmacy, The 
University of Jordan, Amman, Jordan
3Department of Clinical Pharmacy, School of Pharmacy, Zarqa University, Zarqa, 
Amman, Jordan
4Department of Clinical Pharmacy and Therapeutics, Applied Science University, 
Amman, Jordan
5College of Pharmacy, Al Ain University, Al Ain, Abu Dhabi, UAE

Acknowledgements This work has been carried out during a sabbatical leave 
granted to Professor Salah AbuRuz from the University of Jordan.

Contributors All authors are aware of the submission and agree with it. All 
authors have (1) made substantial contributions to the conception and design of the 
study, acquisition of data, or analysis and interpretation of data; (2) been involved 
in drafting the manuscript or revising it critically for important intellectual content; 
(3) given final approval of the version to be published. Each author should have 
participated sufficiently in the work to take public responsibility for appropriate 
portions of the content. All authors agree to be accountable for all aspects of the 
work in ensuring that questions related to the accuracy or integrity of any part of it 
are appropriately investigated and resolved.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not required.

Ethics approval This study was approved by the Institutional Review Board of 
Jordan University Hospital.

Provenance and peer review Not commissioned; externally peer reviewed.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://ejhp.bm

j.com
/

E
ur J H

osp P
harm

: first published as 10.1136/ejhpharm
-2020-002206 on 13 July 2020. D

ow
nloaded from

 

http://ejhp.bmj.com/


e78 AbuRuz S, et al. Eur J Hosp Pharm 2021;28:e72–e78. doi:10.1136/ejhpharm-2020-002206

Original research

Data availability statement All data relevant to the study are included in the 
article or uploaded as supplementary information. All data relevant to the study are 
included in the article or uploaded as supplementary information.

REFERENCES
 1 Aburuz SM, Bulatova NR, Yousef A- MM, et al. Comprehensive assessment of 

treatment related problems in hospitalized medicine patients in Jordan. Int J Clin 
Pharm 2011;33:501–11.

 2 Al- Rashoud I, Al- Ammari M, Al- Jadhey H, et al. Medication discrepancies identified 
during medication reconciliation among medical patients at a tertiary care hospital. 
Saudi Pharm J 2017;25:1082–5.

 3 Koh Y, Kutty FBM, Li SC. Drug- related problems in hospitalized patients on 
polypharmacy: the influence of age and gender. Ther Clin Risk Manag 2005;1:39–48.

 4 Khdour MR, Jarab AS, Adas HO, et al. Identification of drug- related problems: a 
prospective study in two general hospitals. Curr Clin Pharmacol 2012;7:276–81.

 5 Viktil KK, Blix HS, Moger TA, et al. Polypharmacy as commonly defined is an indicator 
of limited value in the assessment of drug- related problems. Br J Clin Pharmacol 
2007;63:187–95.

 6 Kennedy JM, van Rij AM, Spears GF, et al. Polypharmacy in a general surgical unit and 
consequences of drug withdrawal. Br J Clin Pharmacol 2000;49:353–62.

 7 Mason NA, Bakus JL. Strategies for reducing polypharmacy and other medication- 
related problems in chronic kidney disease. Semin Dial 2010;23:55–61.

 8 Nobili A, Garattini S, Mannucci PM. Multiple diseases and polypharmacy in the elderly: 
challenges for the internist of the third millennium. J Comorb 2011;1:28–44.

 9 AbuRuz SM, Alrashdan Y, Jarab A, et al. Evaluation of the impact of pharmaceutical 
care service on hospitalized patients with chronic kidney disease in Jordan. Int J Clin 
Pharm 2013;35:780–9.

 10 Oliveira- Santos M, Verani JFdeS, Camacho LAB, et al. Effectiveness of pharmaceutical 
care for drug treatment adherence in patients with systemic lupus erythematosus 
in Rio de Janeiro, Brazil: study protocol for a randomized controlled trial. Trials 
2016;17:181.

 11 Cortejoso L, Dietz RA, Hofmann G, et al. Impact of pharmacist interventions in older 
patients: a prospective study in a tertiary hospital in Germany. Clin Interv Aging 
2016;11:1343–50.

 12 Chiu P, Lee A, See T, et al. Outcomes of a pharmacist- led medication review 
programme for hospitalised elderly patients. Hong Kong Med J 2018;24:98–106.

 13 Auta A, Maz J, Strickland- Hodge B. Perceived facilitators to change in hospital 
pharmacy practice in England. Int J Clin Pharm 2015;37:1068–75.

 14 Ramser KL, Sprabery LR, George CM, et al. Physician- pharmacist collaboration in the 
management of patients with diabetes resistant to usual care. Diabetes Spectrum 
2008;21:209–14.

 15 Cording MA, Engelbrecht- Zadvorny EB, Pettit BJ, et al. Development of a pharmacist- 
managed lipid clinic. Ann Pharmacother 2002;36:892–904.

 16 Carter BL, Ardery G, Dawson JD, et al. Physician and pharmacist collaboration to 
improve blood pressure control. Arch Intern Med 2009;169:1996–2002.

 17 Murray MD, Ritchey ME, Wu J, et al. Effect of a pharmacist on adverse drug events 
and medication errors in outpatients with cardiovascular disease. Arch Intern Med 
2009;169:757–63.

 18 Kelly CJG, Booth G. Pharmacist- led structured care for patients with diabetic 
nephropathy. Br J Diabetes Vasc Dis 2008;8:86–8.

 19 McLean DL, McAlister FA, Johnson JA, et al. A randomized trial of the effect of 
community pharmacist and nurse care on improving blood pressure management 
in patients with diabetes mellitus: Study of Cardiovascular Risk Intervention by 
Pharmacists- Hypertension (SCRIP- HTN). Arch Intern Med 2008;168:2355–61.

 20 Jarfaut A, Clauzel- Montserrat M, Vigouroux D. [Feedback on the evaluation of clinical 
pharmacy activities developed in surgery]. Ann Pharm Fr 2015;73:123–32.

 21 Luisetto M. Pharmaceutical care in surgery field. J Pharma Care Health Sys 2016;3.

 22 Bao L, Wang Y, Shang T, et al. A novel clinical pharmacy management system in 
improving the rational drug use in department of general surgery. Indian J Pharm Sci 
2013;75:11.

 23 Testa M, Stillo M, Giacomelli S, et al. Appropriate use of antimicrobial prophylaxis: an 
observational study in 21 surgical wards. BMC Surg 2015;15:63.

 24 Hohmann C, Eickhoff C, Radziwill R, et al. Adherence to guidelines for antibiotic 
prophylaxis in surgery patients in German hospitals: a multicentre evaluation involving 
pharmacy interns. Infection 2012;40:131–7.

 25 Chandrakumar A, Ajmal KK, Suriyaprakash TNK, et al. Clinical pharmacist assisted 
thromboprophylactic optimization in general surgical patients. Le Pharmacien 
Hospitalier et Clinicien 2016;51:134–40.

 26 Neville HL, Chevalier B, Daley C, et al. Clinical benefits and economic impact of 
post- surgical care provided by pharmacists in a Canadian hospital. Int J Pharm Pract 
2014;22:216–22.

 27 Surgery and Pharmacy in Liaison (SUREPILL) Study Group. Effect of a ward- based 
pharmacy team on preventable adverse drug events in surgical patients (SUREPILL 
study). Br J Surg 2015;102:1204–12.

 28 Bourne RS, Choo CL, Dorward BJ. Proactive clinical pharmacist interventions in critical 
care: effect of unit speciality and other factors. Int J Pharm Pract 2014;22:146–54.

 29 Bourne RS, Dorward BJ. Clinical pharmacist interventions on a UK neurosurgical 
critical care unit: a 2- week service evaluation. Int J Clin Pharm 2011;33:755–8.

 30 Weiner BK, Venarske J, Yu M, et al. Towards the reduction of medication errors in 
orthopedics and spinal surgery: outcomes using a pharmacist- led approach. Spine 
2008;33:104–7.

 31 Silverman JB, Catella JG, Tavakkolizadeh A, et al. Bariatric surgery pharmacy 
consultation service. Obes Surg 2011;21:1477–81.

 32 Schneider R, Ranft D, Heinitz K, et al. [Pharmaceutical care in a visceral surgical ward]. 
Zentralbl Chir 2012;137:173–9.

 33 Guérin A, Thibault M, Nguyen C, et al. [Steps aimed at upgrading a pharmaceutical 
care sector: the case of surgery]. Ann Pharm Fr 2014;72:267–86.

 34 AbuRuz SM, Bulatova NR, Yousef AM. Validation of a comprehensive classification 
tool for treatment- related problems. Pharm World Sci 2006;28:222–32.

 35 Aburuz S. The case for evidence- based pharmaceutical care. Res Social Adm Pharm 
2015;11:e146–7.

 36 Basheti IA, Qunaibi EA, Hamadi SA, et al. Patient perspectives of the role of the 
community pharmacist in the middle East: Jordan, United Arab Emirates and Iraq. 
Pharmacology Pharmacy 2014;5:588–99.

 37 Levkovich BJ, Bingham G, Jones D, et al. Understanding how medications contribute 
to clinical deterioration and are used in rapid response systems: a comprehensive 
scoping review. Aust Crit Care 2019;32:256–72.

 38 Martínez López I, Do Pazo- Oubiña F, Lozano Vilardell P. Comprehensive 
pharmaceutical care in a vascular surgery department. Farm Hosp 2011;35:260–3.

 39 Al- Jazairi AS, Al- Agil AA, Asiri YA, et al. The impact of clinical pharmacist in a cardiac- 
surgery intensive care unit. Saudi Med J 2008;29:277–81.

 40 Lisby M, Nielsen LP, Mainz J. Errors in the medication process: frequency, type, and 
potential clinical consequences. Int J Qual Health Care 2005;17:15–22.

 41 Hick HL, Deady PE, Wright DJ, et al. The impact of the pharmacist on an elective 
general surgery pre- admission clinic. Pharm World Sci 2001;23:65–9.

 42 Fernández- Llamazares CM, Pozas M, Feal B, et al. Profile of prescribing errors 
detected by clinical pharmacists in paediatric hospitals in Spain. Int J Clin Pharm 
2013;35:638–46.

 43 AbuRuz SM, Al- Ghazawi M, Bulatova N, et al. Expectations and experiences of 
physicians regarding pharmaceutical care and the expanding role of pharmacists in 
Jordan. Jordan J Pharm Sci 2012;5:74–87.

 44 Lewis NJW, Bugdalski- Stutrud C, Abate MA, et al. The medication assessment 
program: comprehensive medication assessments for persons taking multiple 
medications for chronic diseases. J Am Pharm Assoc 2008;48:171–80.

 45 Cockcroft DW, Gault MH. Prediction of creatinine clearance from serum creatinine. 
Nephron 1976;16:31–41.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://ejhp.bm

j.com
/

E
ur J H

osp P
harm

: first published as 10.1136/ejhpharm
-2020-002206 on 13 July 2020. D

ow
nloaded from

 

http://dx.doi.org/10.1007/s11096-011-9497-y
http://dx.doi.org/10.1007/s11096-011-9497-y
http://dx.doi.org/10.1016/j.jsps.2017.05.004
http://dx.doi.org/10.2147/tcrm.1.1.39.53597
http://dx.doi.org/10.2174/157488412803305795
http://dx.doi.org/10.1111/j.1365-2125.2006.02744.x
http://dx.doi.org/10.1046/j.1365-2125.2000.00145.x
http://dx.doi.org/10.1111/j.1525-139X.2009.00629.x
http://dx.doi.org/10.15256/joc.2011.1.4
http://dx.doi.org/10.1007/s11096-013-9806-8
http://dx.doi.org/10.1007/s11096-013-9806-8
http://dx.doi.org/10.1186/s13063-016-1317-1
http://dx.doi.org/10.2147/CIA.S109048
http://dx.doi.org/10.12809/hkmj176871
http://dx.doi.org/10.1007/s11096-015-0153-9
http://dx.doi.org/10.2337/diaspect.21.3.209
http://dx.doi.org/10.1345/aph.1A158
http://dx.doi.org/10.1001/archinternmed.2009.358
http://dx.doi.org/10.1001/archinternmed.2009.59
http://dx.doi.org/10.1177/14746514080080020601
http://dx.doi.org/10.1001/archinte.168.21.2355
http://dx.doi.org/10.1016/j.pharma.2014.09.001
http://dx.doi.org/10.4103/0250-474X.113531
http://dx.doi.org/10.1186/s12893-015-0048-7
http://dx.doi.org/10.1007/s15010-011-0204-7
http://dx.doi.org/10.1016/j.phclin.2015.12.002
http://dx.doi.org/10.1016/j.phclin.2015.12.002
http://dx.doi.org/10.1111/ijpp.12058
http://dx.doi.org/10.1002/bjs.9876
http://dx.doi.org/10.1111/ijpp.12046
http://dx.doi.org/10.1007/s11096-011-9538-6
http://dx.doi.org/10.1097/BRS.0b013e31815e3a5d
http://dx.doi.org/10.1007/s11695-011-0455-5
http://dx.doi.org/10.1055/s-0031-1271426
http://dx.doi.org/10.1016/j.pharma.2013.12.012
http://dx.doi.org/10.1007/s11096-006-9048-0
http://dx.doi.org/10.1016/j.sapharm.2009.06.001
http://dx.doi.org/10.4236/pp.2014.56069
http://dx.doi.org/10.1016/j.aucc.2018.05.006
http://dx.doi.org/10.1016/j.farma.2011.02.005
http://www.ncbi.nlm.nih.gov/pubmed/18246241
http://dx.doi.org/10.1093/intqhc/mzi015
http://dx.doi.org/10.1023/A:1011231622947
http://dx.doi.org/10.1007/s11096-013-9785-9
http://dx.doi.org/10.1331/JAPhA.2008.07141
http://dx.doi.org/10.1159/000180580
http://ejhp.bmj.com/

	Impact of pharmacist interventions on drug-related problems in general surgery patients: a randomised controlled trial
	Abstract
	INTRODUCTION
	Methods
	Design and setting
	Sample size
	Study subjects
	Definition and classification of DRPs
	Data collection
	Description of the intervention versus ‘usual care’
	Outcome measures
	Definition of therapeutic outcomes of DRPs
	Data analysis

	Results
	Study sample
	DRPs during hospitalisation
	Physicians’ acceptance of pharmaceutical care recommendations
	Therapeutic outcomes of DRPs
	Statistical comparison of DRPs upon discharge

	Discussion
	Conclusions
	References


