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Abstract Objectives The aim of this study was to identify

the prevalence and characteristics of treatment related

problems (TRPs) in hospitalized internal medicine patients

in Jordan as well as to identify diseases and drugs associated

with each specific TRP. We have also aimed at investigating

physicians’ acceptance of recommendations made by clin-

ical pharmacist and to identify the outcomes of pharmacist

interventions. Setting Internal medicine department of a

general hospital in Jordan. Methods We have utilized a

systematic, prospective, bedside, comprehensive clinical

assessment approach that allowed us to effectively identify,

communicate and follow up TRPs. Main outcome measures:

prevalence and nature of identified TRPs, clinical signifi-

cance of TRPs, associated diseases and drugs and clinical

outcomes of clinical pharmacist interventions. Results 402

patients were included in the study. The average number of

the identified TRPs was 9.35. Fifty-three percent of identi-

fied TRPs were classified as major and 28% were classified

as moderate. Ninety-one percent of the recommendations

were accepted by physicians. Efficacy related problems

were the most common TRP category followed by safety

related problems and indication related problems. Sixty-four

percent of the TRPs were resolved or prevented through the

clinical pharmacist intervention. Conclusions We have

found that prevalence of TRPs is substantially high among

patients hospitalized at the internal medicine department.

TRPs related to Dosage regimens, untreated conditions,

patient monitoring, drug interactions, and drug choices were

the most common. Most of TRPs identified by pharmacists

were clinically significant. Pharmacists’ interventions con-

tributed substantially to the resolving of many of the iden-

tified TRPs. Patients suffering from higher number of

medical conditions and receiving higher number of medi-

cations should be given the priority for clinical pharmacy

service in hospitalized internal medicine patients.
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Impact of findings on practice

• A high number of preventable clinically significant

TRPs in hospitalized internal medicine patients indi-

cates the urgent need for clinical pharmacist service.

• Dosage regimens, untreated conditions, patient moni-

toring, drug interactions, and drug choices should be

given the highest priority in internal medicine

department.

• Pharmacists’ interventions contribute substantially to

the resolving of TRPs in hospitalized internal medicine

patients.

• The high acceptance rate of pharmacist recommenda-

tions by physicians indicates that physicians are starting

to accept the role of clinical pharmacist as a health care

provider in Jordan.
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Introduction

Drug selection and dosing for optimal disease management

is growing more complex. Accordingly, a wide range of

drug related problems (DRPs) may arise in clinical medi-

cine. DRPs are o f a major concern in health care because

of increased, cost [1], morbidity and mortality [2].

The Institute of Medicine report ‘‘to Err is Human’’ [2],

has identified that at least 44,000 people die in United States

hospitals each year as a result of medical errors that could

have been prevented, according to estimates from major

studies [3–6]. Studies have shown that optimization of drug

therapy may, by preventing DRPs, influence health expen-

ses, save lives and enhance patient’s quality of life [7–11].

The prevalence and nature of DRPs have been investi-

gated previously in inpatients, outpatients and other clini-

cal settings [10–20]. However, many of these studies had

methodological problems related to their design, retro-

spective nature, definition of DRPs or to the lack of

appropriate assessment of patients data. We were not able

to find any adequate report of DRPs in internal medicine

from the developing countries or from Jordan. In addition,

no previous study has reported, in depth, the drugs and

diseases associated with each specific type of DRPs.

Aims of the study

The aim of this study was to identify the prevalence and

nature of treatment related problems (TRPs) in hospitalized

internal medicine patients in Jordan and to identify diseases

and drugs associated with each specific TRP. We have also

aimed at investigating physicians’ acceptance of the rec-

ommendations made by clinical pharmacist and to identify

the clinical outcomes of pharmacists’ interventions.

Methods

Study design and clinical setting

A prospective study was carried out at the internal medi-

cine department of one of the largest general hospitals in

Jordan. The hospital has a capacity of 500 beds. The study

was approved by the Research Committee at the hospital.

The research team was composed of 10 clinical phar-

macists who were required to have a Master of Clinical

Pharmacy or a PharmD degree. Clinical pharmacists were

distributed to cover the different clinical teams in the

internal medicine department, including: cardiovascular,

respiratory, nephrology, neurology, gastroenterology,

infectious, rheumatology, endocrinology, and oncology.

Sample size

The data from the first 30 patients was used to estimate the

minimum required sample size. The standard deviation for

the number of TRPs was 4.5. The following equation was

used: Sample size = (1.96 9 standard deviation/desired

error)2 [21]. The minimum required sample size to estimate

the average number of TRPs within an accuracy of 0.5 was

calculated to be 311. Hence we decided to collect data from

at least 400 patients.

Study subjects

The study lasted from September, 2006 till December,

2006. Consents for participation were obtained from all

patients.

Inclusion criteria were:

1. Age more than 18 years old

2. At least one acute or chronic medical condition

3. Receiving at least two medications.

Due to time and staff constrains, clinical pharmacists

were not able to include all eligible patients. Therefore, on

daily basis the following criteria were used to prioritize

patients for inclusion:

a. Patients suffering from higher number of medical

conditions

b. Patients receiving higher number of medications

c. Patients with acute conditions requiring frequent

monitoring

d. Patients receiving high-alert medications or medica-

tions with narrow therapeutic index. The Institute for

Safe Medication Practices high-alert medication list

was adopted to identify patients who were receiving

high-alert medications (http://www.ismp.org/Tools/

highalertmedications.pdf).

Definition and classification of TRPs

TRPs were defined as any treatment related issue that may

actually or potentially interferes with the optimum outcome

for the patients [22]. A modification of AbuRuz et al. [22]

was used for classification of TRPs. This classification

system was evaluated for reproducibility, inter-rater

agreement, content validity, internal and external validity

and was tested on more than 200 patients. All TRPs

identified by pharmacists were evaluated by the authors to

insure uniformity of classification. TRPs were divided into

drug related problems, patient related problems and mis-

cellaneous problems
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Procedure

Once a patient was recruited, he/she was fully assessed for

treatment related problems by clinical pharmacists

according to the following procedure:

1. Collecting patient’s database: a specially designed and

validated Pharmaceutical Care Manual [23] was used

to build patient database. Database was built up from:

patient’s medical file, patient interviewing to obtain

information on patient knowledge and adherence and

participating in medical rounds.

2. Patient’s database was analyzed to identify TRPs

utilizing an evidence based approach [24].

3. Identified TRPs were communicated to and discussed

with physicians utilizing SOAP format consult notes.

4. Patients were assessed on daily bases to identify new

TRPs by investigating laboratory data, assessing the

achievement of treatment outcomes and interviewing

patients.

A systematic approach was utilized in identifying TRPs

[25]. Efficacy related problems were identified through

comparing patients’ treatment with the most updated

clinical practice evidence based guidelines recommenda-

tions. Appropriateness of dosing regimen was checked by

comparing doses with evidence based guidelines recom-

mendations or using drug information references such as

Lexi-comp’s Drug Information Handbook [26]. Patients’

clinical characteristics were taken into account when

deciding about the appropriateness of dosage regimen.

Actual adverse drug reactions were identified by conduct-

ing review of symptoms and by investigating patients’ data

for any possible adverse reaction related to patients’

medications. Potential adverse drug reactions were also

checked by identifying patients who were at risk but wer-

en’t receiving prophylaxis (e.g. patients not receiving

prophylaxis for NSAIDs induced ulcer). I-Facts (Facts and

Comparisons Drug Interactions Facts) [27] was used for

identifying clinically important drug-drug interactions.

Definition of clinical significance and outcomes

of TRPs

TRPs severity was classified into the following categories

[28]: Minor: which, if omitted, would probably have no

effect on patient’s outcome. Moderate: which, if current

practice continued, could have an undesirable effect on

patient’s outcome. Major: which, if current practice con-

tinued, could be detrimental for patient’s outcome. The

severity of TRPs was determined by two clinicians inde-

pendently. In case of disagreement, the TRP severity was

discussed until consensus was reached.

Outcomes of TRPs were classified into four categories:

Resolved/improved: this term was used to describe

outcomes for TRPs when therapeutic effect could be

monitored in the short term, or for TRPs that required

addition of a drug to improve the long term therapeutic

outcome. Resolving actual adverse drug reaction or actual

drug-drug interaction or implementing recommendations

related to miscellaneous problems were also considered as

‘‘resolved/improved’’. Prevented: future morbidity was

prevented through preventing adverse drug reaction or

drug-drug interaction, education for inappropriate knowl-

edge or adherence, and stopping unnecessary or potentially

unsafe drug therapy. No change: the therapeutic outcome

was not improved or changed. 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. Worsened: the therapeutic

outcome was worsened.

Outcome measures

1. Frequency and nature of TRPs in hospitalized patients

2. Drugs and diseases associated with each category of

TRPs

3. Significance of identified TRPs

4. Types of required interventions

5. Percentage of clinical pharmacists’ recommendations

accepted by physicians

6. Outcomes of TRPs

Instruments

Pharmaceutical Care Manual [23] was used for data col-

lection and evaluation consisting of the following parts:

Patient’s Data Base, Treatment Related Problems Classi-

fication System, and SOAP format Consult Note Sheets.

Adherence and Knowledge about medications and self care

activities

Adherence to medications was assessed utilizing a vali-

dated translation of the scale developed by Morisky et al.

[29]. Patients were considered to have a problem in their

knowledge if they failed to answer correctly any of the

questions related to their medications’ name, doses, indi-

cations or timing.

Patients were considered to have a problem in their

knowledge regarding self care activities if they were not

able to identify one or more issues regarding their self-care

activities. If a patient had adequate knowledge about his/

her self care activities he/she was asked about adherence to

these recommendations. Patient was classified as non
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adherent if he/she reported that he/she sometimes, usually

or always ignores any of self care recommendation.

Data analysis

Data were coded and entered into SPSS version 13 (SPSS

Inc. Cary, NC). Categorical data were expressed as number

(%) and continuous data were expressed as mean ± SD.

Pearson correlation coefficient and independent sample

t-test were used to investigate factors associated with

TRPs. P value less than 0.05 was considered statistically

significant.

Results

Study sample

During the study period, 1,220 patients were admitted to

the internal medicine department. Of patients who were

approached only 10 refused to participate. The total num-

ber of patients recruited in this study was 402 (33.0% of

admissions). Patients were selected according to the criteria

detailed in the method section.

Demographic and clinical characteristics

The demographic and clinical characteristics of the study

patients are shown in Table 1. The most frequent medical

conditions encountered were hypertension (58.7%), dia-

betes mellitus (37.6%), coronary artery diseases (37.3%),

infections (33.1%), chronic renal failure (30.8%), anemia

(30.6%), obesity (30.1%), heart failure (26.1%), and hy-

perlipedemia (25.9%). The most frequent reasons for

admission were acute coronary syndrome (5.5%), heart

failure exacerbation (5.2%), chest infection (5.0%), acute

asthmatic attack (2.7%), acute COPD attack (2.2%), acute

renal failure (2.2%), hepatitis (2.2%), stroke (1.7%) and

inflammatory bowel disease (1.7%). The average number

of chronic medical conditions was 4.8 ± 2.8 and the

average number of acute medical issues (e.g. pain, head-

ache, hyperkalemia, etc.) was 3.6 ± 2.8. The average age

(54.5 years) and gender distribution (48.5% male) of the

study sample was very close to the average age (56 years)

and gender distribution (48% male) of the internal medi-

cine population in the hospital.

Treatment related problems

The total number of identified TRPs in the study sample

was 3,760. The average number of TRPs was 9.35 ± 5.0.

Only one patient did not suffer from any TRP. Almost all

patients (N = 395, 98.3%) suffered from more than one

TRP. Table 2 shows the frequency and the average number

of each major TRP category. Efficacy, safety and indica-

tion related problems were the most frequently identified

TRP categories among the study patients. Knowledge

related problems and miscellaneous problems were also

common.

Tables 3, 4, 5, 6 show the frequency of the different

categories and subcategories of the identified TRPs. Effi-

cacy dosage regimen issues, untreated conditions and

safety dosage regimen issues were the most common spe-

cific TRP. The need for additional or more frequent mon-

itoring, safety interaction issues and the need for additional

drug or more effective drug were also common. Hyper-

tension, anemia, diabetes, heart failure, dyslipidemia and

coronary artery diseases were the most common diseases

associated with TRPs. Antiplatelets, proton pump inhibi-

tors, steroids, warfarin and furosemide were the most

common medications associated with TRPs.

Clinical significance of identified TRPs

Fifty-three percent of identified TRPs were classified as

major and 28.4% were classified as moderate. The two

independent clinicians agreed on the classification of

98.7% of the problems.

Table 1 Demographic and clinical characteristics of the study sam-

ple (N = 402)

Parameter N (%) or

Mean (SD)

Age, mean (SD) 54.5 (16.9)

Gender, male, N (%) 195 (48.5)

Body Mass Index, Mean (SD) 26.8 (6.2)

Number of acute and chronic

medical problems, Mean (SD)

8.5 (3.9)

Number of pre-admission medications, Mean (SD) 5.2 (3.1)

Number of current medications, Mean (SD) 10.8 (4.3)

Number of discharge medications, Mean (SD) 6.9 (3.1)

Medical team that provided patient care, N (%)

Cardiology 79 (19.7)

GI 49 (12.2)

Hematology/Oncology 39 (9.7)

Infectious 13 (3.3)

Nephrology 42 (10.5)

Neurology 36 (8.9)

Respiratory 68 (16.9)

Rheumatology 46 (11.4)

Endocrine 30 (7.5)
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Types of required interventions for the identified TRPs

Table 7 shows the types of interventions required to

resolve or prevent the identified TRPs in the study sample.

Physicians’ acceptance of clinical pharmacists’

recommendations

Physicians accepted 90.6% of the clinical pharmacists’

recommendations. However, only 59.8% of the recom-

mendations were implemented. 62.6% of the implemented

recommendations were of major clinical significance and

27.3% were of moderate clinical significance.

Outcomes of TRPs

Patients were followed up until they had been discharged

from hospital. 32.6% of all TRPs were resolved/improved

(major: 19.4%, moderate: 10.3% minor: 2.9%), 31.4%

were prevented (major: 21.5%, moderate: 9.0%, minor:

0.9%), 2.8% were worsened (major: 0.4%, moderate: 0.9%,

minor: 1.5%) and there was no change in 33.2% (major:

11.7%, moderate: 8.2%, minor: 13.3%). Within imple-

mented recommendations; 37.7% were resolved/improved,

46.8% were prevented, 0.8% were worsened and there was

no change in 14.7%.

Factors associated with TRPs

Age and number of acute medical conditions were signif-

icantly associated with number of TRPS but the correla-

tions were minor (r \ 0.2, P \ 0.001). On the other hand

both number of chronic medical conditions and number of

medications were strongly associated with number of TRPs

(r [ 0.5, P \ 0.0001). Gender was not associated with

TRPs.

Discussion

During the last 20 years clinical pharmacist became a

unique and efficient member of the healthcare team and

contributed substantially to the wellbeing of patients in the

different health care settings [10–20, 30–33]. Despite this,

clinical pharmacy is very slowly progressing in the

developing countries. We were not able to identify any

adequate study from developing countries reporting TRPs

or the impact of proper clinical pharmacy service on hos-

pitalized patients. We have identified only few reports of

very small sample size or studies describing limited or

disease specific clinical pharmacy service [34–38]. The

main aim of the current study was to identify the preva-

lence and characteristics of TRPs in hospitalized internal

medicine patients in Jordan.

In this study we decided to use the term ‘‘treatment

related problems’’ [22] rather than the commonly used term

‘‘drug related problems’’. This helped us to completely

assess all aspects of patient treatment rather than being

restricted to DRPs.

The present study showed that a wide variety of TRPs

were encountered. The magnitude of the problem was

illustrated by the finding that the average number of TRPs

was 9.35 and that almost every patient suffered from

multiple TRPs.

The most common specific TRPs were efficacy dosage

regimen issues, untreated conditions, safety dosage regi-

men issues, the need for additional or more frequent

monitoring, the need for additional or combination drug

Table 2 Treatment related problems

Frequency (%)

of TRPsa
Mean (SD) per

patient

N = 402

Number (%) of

patients with at

least one problem

Number (%) of

patients with more

than one problem

Drug related problems 2,710 (72.07) 6.74 (4.42) 398 (99) 379 (94.28)

Indication related problems 618 (16.44) 1.54 (1.41) 300 (74.63) 167 (41.54)

Efficacy related problems 1,153 (30.66) 2.87 (2.34) 361 (89.8) 279 (69.40)

Safety related problems 939 (24.97) 2.34 (2.3) 313 (77.86) 201 (50.0)

Patient related problems 574 (15.27) 1.43 (1.19) 292 (72.64) 178 (44.27)

Knowledge related problems 333 (8.86) 0.83 (0.81) 230 (57.21) 103 (25.62)

Adherence related problems 241 (6.41) 0.56 (0.67) 199 (49.5) 42 (10.45)

Miscellaneous problems 476 (12.66) 1.18 (1.11) 276 (68.66) 129 (32.09)

A need for additional or more frequent monitoring 311 (8.27) 0.77 (0.84) 219 (54.48) 77 (19.15)

A need for additional diagnostic test 65 (1.73) 0.16 (0.41) 59 (14.68) 6 (1.49)

A need for additional consultation 100 (2.66) 0.25 (0.56) 75 (18.66) 25 (6.22)

a Percentage is within the total number of TRPs (3,760 problem)
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therapy, safety interaction issue, more effective drug is

available, and unnecessary drug therapy. These types of

TRPs reflect a problem in inpatient medication prescribing

and monitoring which strongly support the need for clinical

pharmacists in internal medicine inpatient setting. Diseases

and medications associated with each specific TRPs were

also identified in this study. Having this information could

be very helpful in identifying patients at risk and contrib-

utes substantially to the prevention of potential TRPs.

In consistence with the current study, other researchers

have also found high frequencies of inappropriate dosing

[14, 39–41], inappropriate drugs [14, 42–45] need for labo-

ratory tests [14, 45] and need for additional drugs [14, 46].

The finding that physicians have accepted more than

90% of the recommendations indicates the success of the

comprehensive approach and the high quality of the rec-

ommendations made by clinical pharmacists. This accep-

tance rate is much higher than that reported in the literature

[13]. The lower implementation rate (59.8%) was mainly

related to the delay of communicating TRPs and discharge

of patients before physicians implement the recommenda-

tions. These issues were related to the fact that clinical

pharmacy was not yet an official service in the hospital.

In the design of this study, we tried to avoid the limi-

tations encountered in the related published literature. For

example, we used a bedside evaluation and data collection

rather than retrospective evaluation of patients’ medical

files; we have also assessed the patient daily until discharge

for developing new problems and we have also used a

comprehensive and evidence based medicine approach.

This study is one of few published studies that describe all

facets of TRPs in clinical departments of general hospitals.

The number of TRPs in this study is substantially higher

than that reported in the literature. In similar studies con-

ducted on hospitalized patients; Viktil et al. [15] identified

an average of 2.1 DRPs per patient, Bedouch et al. [32]

identified an average of 1.7 DRPs and Koh et al. [33]

identified an average of 1.3 DRPs. The high number of

TRPs identified in the current study should be interpreted

taking into account the following points: first; we were not

able to include all patients, but only high risk patients who

were using more medications and suffering from more

diseases. In the current study, the patients suffered from an

average of 4.8 chronic medical conditions and 3.6 acute

medical conditions and received an average of 5.6 addi-

tional medications to resolve their acute conditions;

Table 3 Indication related problems

Frequency (%)

of problemsa
Most common diseases

N (%)b
Most common medications

N (%)b

Indication related problems 618 (16.44)

1. Unnecessary drug therapy 223 (5.93)

1a. Drug use without an

indication

157 (4.18) NA PPIs 31 (19.75)

Beta2-agonists 15 (9.55)

H2-blockers 13 (8.28)

Antibiotics 11 (7.00)

H1-blockers 7 (4.46)

1b. The patient treatment

should be stepped down

10 (0.27) Diabetes 4 (40) NA

Hypertension 2 (20)

1c. Duplication of therapy 56 (1.49) Asthma and COPD 13 (23.21) PPIs- H2-blockers 5 (8.93)

Inhaled steroids 7 (12.5)

Beta2-agonists 6 (10.7)Hypertension 8 (14.29)

ACEIs 5 (8.93)

NSAIDs 4 (7.14)Ulcer/GERD 5 (8.93)

2. Untreated condition that

requires drug therapy

395 (10.51) Anemia 94 (23.80) NA

Dyslipidemia 31 (7.85)

Constipation 27 (6.84)

Hypertension 10 (2.79)

Hyperglycemia 9 (2.28)

PPIS proton pump inhibitors, H histamine, COPD chronic obstructive pulmonary disease, ACEIS angiotensin converting enzyme inhibitors,

NSAIds non-steroidal anti-inflammatory drugs, GERD gastroesophageal reflux disease
a Percentages are within the total number of TRPs (3,760 problem)
b Percentages are within the specific category
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therefore, they were at higher risk for TRPs. This is sup-

ported by the results of the current study where both the

number of medications and number of chronic medical

conditions have strong association with number of TRPs.

In the above mentioned studies [15, 32, 33] the average

number of medications received by patients were around 5.

Lewis et al. [13] identified an average of 9.9 DRPs in

outpatients who were receiving an average of 12.6 medi-

cations. This was similar to the current study where

patients were receiving an average of 10.8 medications.

Second; using the term TRP allowed us to include more

problem categories in our assessment compared to other

Table 4 Efficacy related problems

Frequency (%) of problemsa Most common diseases

N (%)b
Most common medications

N (%)b

Efficacy related problems 1,153 (30.66)

1. More effective drug

is available/recommended

248 (6.60) Hypertension 60 (24.19) CCB (dihydropyridines)

H2-blockers

Beta-blockers

Loop diuretics

Antiplatelets (Ticlopidine)

Sulfonylurea

Biguanide

18 (7.26)

17 (6.85)

14 (5.65)

13 (5.24)

9 (4.43)

9 (4.43)

8 (3.22)

Diabetes 20 (8.06)

Prophylaxis of NSAID

induced ulcer

17 (6.85)

Heart failure 16 (6.45)

Ischemic heart disease 15 (6.10)

2. Patient requires additional/

combinational therapy

269 (7.15) Hypertension 46 (17.1) ACEI

Antiplatelets (Aspirin)

Thiazide diuretics

Beta-blockers

Vitamin D

Beta2-agonists

Nitrates

Calcium

Insulin

49 (18.22)

29 (10.78)

16 (5.95)

15 (5.58)

15 (5.58)

12 (4.46)

9 (3.35)

8 (2.97)

8 (2.97)

Heart failure 29 (10.78)

Ischemic heart disease 22 (8.18)

Prophylaxis for Steroid

induced osteoporosis

15 (5.58)

Diabetes 14 (5.20)

Pri. or Sec. 13 (4.83)

Prevention of CVDs

Asthma/COPD 12 (4.46)

3. Efficacy dosage regimen issue 620 (16.49)

3a. In-appropriate dosec 250 (6.65) NA Antibiotics

Insulin

NSAIDs

Anticoagulants

ACEIs

Statins

Steroids

Inhaled steroids

Beta-blockers

40 (16.0)

19 (7.6)

13 (5.2)

12 (4.8)

8 (3.2)

7 (2.80)

7(2.8)

7 (2.8)

6 (2.4)

Low dose 162

Correct dose but in-appropriate

frequency

80

Short duration 8

3b. Timingd 370 (9.84) NA PPIs

Insulin

Nitrates

Sulfonylurea

Steroid

138 (37.3)

51 (13.78)

14 (3.78)

13 (3.51)

10 (2.70)

4. Efficacy interaction issue 16 (0.43) NA Quinolone-antacid

Tacrolimus-prednisolone

7 (43.75)

5 (31.25)

PPIS proton pump inhibitors, H histamine, COPD chronic obstructive pulmonary disease, ACEIS angiotensin converting enzyme inhibitors,

NSAIDs non-steroidal anti-inflammatory drugs, Pri or Sec primary or secondary, CCB calcium channel blockers, CVDs cardio vascular diseases
a Percentages are within the total number of TRPs (3,760 problem)
b Percentages are within the specific category
c The causes of low dose include dose lower than recommended or ineffectiveness; most cases are due to ineffectiveness
d Insulin and sulfonylurea timing problems are both safety and efficacy issues. To avoid double classification they were classified as timing

efficacy issues
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Table 5 Safety related problems

Frequency (%)

of problemsa
Most common diseases

N (%)b
Most common medications

N (%)b

Safety related problems 939 (24.97)

1. A current drug is contraindicated

and/or a Safer medication

is recommended

59 (1.57) Heart failure

Asthma/COPD

Renal impairment

15 (25.42)

7 (11.86)

13 (22.03)

Beta-blockers

Biguanides

NSAIDs/antiplatelets

Sulfonylureas

20 (33.9)

7 (11.86)

7 (11.86)

5 (8.47)

2. The patient is t high risk for

developing adverse drug

reaction and

needs monitoring/

prophylaxis

144 (3.83) Risk of NSAID-induced

ulcer

23 (15.97) NSAIDs/aspirin

Steroids

Inhaled steroids

Loop diuretics

29 (20.14)

27 (18.75)

19 (13.19)

8 (5.56)

Risk of inhaled steroid-

induced candidiasis

19 (13.19)

Risk of steroid-nduced

osteoporosis

17 (11.81)

Risk of furosemide-induced

electrolytes disturbance

8 (5.56)

3. Allergic reaction or

undesirable effect

150 (3.99) Heart burn or GI upset

Constipation

Headache

Hyperkalemia

Hypokalemia

Peripheral edema

Nocturia

19 (12.67)

9 (6.0)

8 (5.33)

7 (4.67)

6 (4.0)

6 (4.0)

5 (3.33)

NSAIDs/aspirin

Steroids

Nitrates

Loop diuretics

Opioids

ACEI/ARBs

CCBs

Thiazide diuretics

19 (12.67)

14 (9.33)

13 (8.67)

7 (4.67)

7 (4.67)

6 (4.0)

6 (4.0)

6 (4.0)

4. Safety dosage regimen issues 315 (8.38)

4a. In appropriate dose 213 (5.66) NA Antimicrobials

Beta-blockers

CCBs

Antiplatelets

Steroids

Anticoagulants

Beta2-agonists

PPIs

38 (17.84)

15 (7.04)

15 (7.04)

13 (6.10)

12 (5.63)

10 (4.69)

10 (4.69)

5 (2.35)

High dose 137

Correct dose but

inappropriate frequency

68

Excessive duration 8

4b. Timing 102 (2.71) NA NSAID/Aspirin

Steroids

Biguanide

25 (24.51)

14 (13.73)

13 (12.75)

5. Safety interaction

issue

277(7.37) NA Heparin-Aspirin

Digoxin-Furosemide

Warfarin-Aspirin

Spironolactone-ACEI/ARB

Simvastatin-Clarithromycin

Warfarin-Simvastatin

Insulin-Aspirin

Digoxin-Spironolactone

40 (14.44)

30 (10.83)

28 (10.12)

18 (6.50)

14 (5.05)

11 (3.97)

9 (3.25)

8 (2.89)

PPIS proton pump inhibitors, COPD chronic obstructive pulmonary disease, ACEIS angiotensin converting enzyme inhibitors, ARBs angiotensin

receptor blockers, NSAIDs non-steroidal anti-inflammatory drugs, CCB calcium channel blockers
a Percentages are within the total number of TRPs (3,760 problem)
b Percentages are within the specific category
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published studies. Third; we used a prospective evaluation

rather than cross sectional retrospective design that was

used in many of the published studies which could have a

significant impact on the number of identified TRPs.

Fourth; the bedside approach and the close monitoring of

the patients allowed us to identify TRPs that were not

possible to identify in previous studies such as the need to

step up treatment in case of therapy failure.

The main limitation of this study is that the design was

not a randomized controlled trial and therefore we couldn’t

reliably investigate the impact of pharmacists’ intervention

on patient outcomes. Another limitation is that we did not

use validated tools (e.g. the Naranjo algorithm) in the

identification of adverse drug reactions.

Conclusions

The prevalence of TRPs is substantially high among hos-

pitalized internal medicine patients in Jordan. TRPs related

to dosage regimens, untreated conditions, patient moni-

toring, drug interactions, and drug choices were the most

common. Most of TRPs identified by pharmacists were

clinically significant. Clinical Pharmacists’ interventions

contributed substantially to the resolving of many of the

identified TRPs.

Patients suffering from higher number of medical con-

ditions and receiving higher number of medications should

be given the priority for clinical pharmacy service in

internal medicine department.

Table 6 Patient related problems and miscellaneous problems

Frequency (%)

of problemsa
Most common

diseases/tests

N (%)b

Most common

medications

N (%)b

Patient related problems 574 (15.27)

1. Knowledge related problems 333 (8.86)

1a. The patient is not instructed or does

not understand important information regarding

his medications

168 (4.47) Medications and lifestyle recommendations related to

chronic diseases

1b. The patient is not instructed or does

not understand important information

regarding non-pharmacological therapy

165 (4.39)

2. Adherence related problems 241 (6.41) Medications and lifestyle recommendations related to

chronic diseases2a. Problem in adherence to medications 167 (4.44)

2b. Problem in adherence to self care

activities or non-pharmacological therapy

74 (1.97)

Miscellaneous problems 476 (12.66)

1. A need for additional or more

frequent monitoring

311 (8.27) Lipid profile 74 (23.79) Anticoagulants

Digoxin

8 (2.57)

5 (1.61)Blood glucose or HbA1C 26 (8.36)

CBC 15 (4.82)

KFT 14 (4.50)

Potassium 13 (4.2)

LVT 12 (3.9)

2. A need for additional diagnostic test 65 (1.73) Pulmonary

Lipid profile

Urine analysis

9 (13.85)

8 (12.31)

7 (10.77)

NA

3. A need for additional consultation 100 (2.66) Joint pain

Anxiety, depression

Dysuria

Visual changes

Numbness

Sinusitis

14 (14.0)

11 (11.0)

10 (10.0)

8 (8.0)

6 (6.0)

5 (5.0)

NA

CBC complete blood count, KFT kidney function test, LVT liver function test
a Percentages are within the total number of TRPs (3,760 problem)
b Percentages are within the specific category
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The significant and critical results of this study were the

basis for developing and establishing the department of

pharmaceutical care at the study site. A future study should

investigate in a randomized controlled fashion the impact

of clinical pharmacist on clinical outcomes in internal

medicine patients.
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