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ABSTRAK

Pharmaceutical care merupakan kegiatan terpadu dengan tujuan mengidentifikasi, mencegah, dan menyelesaikan problema obat.
Kompleksnya terapi obat pada pasien diabetes melitus meningkatkan risiko terjadinya problema obat yang dapat berimplikasi pada
luaran klinis dan peningkatan biaya kesehatan. Penelitian ini bertujuan menganalisis pengaruh implementasi pharmaceutical care
terhadap penyelesaian problema obat pada pasien diabetes melitus tipe 2. Penelitian dilakukan di RSUD Undata selama periode
September 2012 - Januari 2013, merupakan penelitian observasional dengan pengambilan data secara prospektif (n = 100). Hasil
penelitian menunjukkan 120 problema obat diidentifikasi pada 74 pasien dan terbanyak adalah efek pengobatan tidak optimal
(41%). Jenis obat yang paling banyak terlibat dalam problema obat adalah metformin (10%). Terdapat 144 penyebab problema obat
dan terbanyak adalah diperlukan terapi obat sinergis/preventif (13%). Tujuh puluh enam problema obat diintervensi dengan jumlah
intervensi 113, sementara 44 problema obat tidak diintervensi. Enam puluh delapan intervensi kepada pasien/keluarga pasien,
petugas farmasi, dan perawat dengan tingkat penerimaan sebesar 100%, 45 intervensi ke klinisi dengan tingkat penerimaan sebesar
69%. Hasil intervensi farmasis terhadap penyelesaian problema obat pada 74 pasien sebagai berikut; problema tidak terselesaikan
(8%), terselesaikan sebagian (7%), terselesaikan keseluruhan 57%, dan tidak diintervensi (28%). Terdapat perbedaan jumlah
problema obat sebelum dan sesudah intervensi dengan nilai signifikan (p < 0,05). Kesimpulan penelitian adalah implementasi
pharmaceutical care meningkatkan penyelesaian problema obat pada pasien diabetes melitus tipe 2. (FMI 2015;51:80-85)

Kata kunci: diabetes melitus, pharmaceutical care, problema obat, farmasis

ABSTRACT

Pharmaceutical care is a comprehensive activity which aims to identify, prevent, and solve drugs problems. Treatment complexity in
diabetes patients, including complications or comorbids along with the risks, increases the incidence of drug problems which can
lead to clinical outcomes and health cost raising. The aim of this study was to analyze the effect of pharmaceutical implementation
on drugs related problems solution in type 2 diabetes. The study was conducted in Undata General Hospital from September 2012-
January 2013, an observational study with prospective data collection (n = 100). There were 120 drugs problems identified in 74
patients, the most common drug problems found in those patients were non-optimal effect of drug treatment (41%) and the
interference of metformin (10%). There were 144 causes for drug problems and the most frequent was synergistic/preventive drug
required and not given (13%). Among the drug problems, 76 were interfered while 44 were not. Sixty-eight interventions were done
to the patient/family member, nurses and pharmacy staff with acceptance rate of 100%, 45 interventions to clinicians with
acceptance rate of 69%. The results of pharmacist intervention on completion of the drug problem in 74 patients were as follows;
problems not solved (8%), partially solved (7%) and totally solved (57%), while 28% received no intervention. There were
differences in the amount of drug problems before and after intervention with significance of 0.000 (p < 0,05). In conclusion, the
implementation of pharmaceutical care enhances drug problems solution in type 2 diabetes mellitus patients. (FMI 2015;51:80-85)
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INTRODUCTION

Demands for improved quality of patient pharma-
ceutical care causes a change of the pharmacy services
paradigm from drug-oriented to patient-oriented.
Pharmaceutical care is a practice that provides focused
pharmacy services to patients, practitioners (pharma-
cists) who are responsible for the needs of drug-related
patients with the ultimate goal of improving the quality

of life of the patients (Cipolle et al 2004, PPRI No. 51
2009, ASHP 2010). Enhancing the patient's quality of
life can be achieved through definite therapeutic results,
therapeutic outcomes associated with these drugs: cure
disease, loss or reduction of disease symptoms, stop or
slow the disease process, and prevention of diseases or
symptoms. This case involves three main functions; to
identify potential or actual drug problem, to resolve
drug problems, and prevent potential drug-related



Folia Medica Indonesiana Vol. 51 No. 2 April - June 2015 : 80-85

81

problems (ASHP 2010). Problems of drug is an
undesirable events experienced by patients, presumably
related to drug therapy so that the existence of the
problems of these drugs may interfere with the
achievement of the desired therapeutic goal (PCNE
2010).

Complexity of drug therapy in patients with diabetes,
especially complications or comorbidities that
accompany patients, increases the risk of drug problems
that may have implications for clinical outcomes and
increased health care costs (Davis et al 2005). Insulin
regimen, a therapeutic option to control blood glucose
in most clinical situations in a large hospital, includes
10 high-alert medications. NPSA (National Patient
Safety Agency) in 2010 reported 3881 incidents of
insulin dose error between August 2003 and 2009 in the
UK (ISMP 2008, NPSA 2010). In the USA, since 1995
the cost of drug-related problems was more than
doubled to an average of $177.4 billion per year
(Cipolle et al 2004). Prospective study on 71 patients
with type 2 diabetes identified 142 problems in
medicine and pharmacists contributed to overcome
these problems by 67.2% (Borges et al 2010). Other
prospective study of 240 patients with diabetes mellitus
type 2 reported that the implementation of pharma-
ceutical care has implications for better control of blood
glucose levels (Mazroui et al 2009). Experimental and
prospective studies reported that there is a significant
increase in the overall cost of type 2 diabetes mellitus
patients who did not receive pharmacy services
compared to those who gained pharmacy services
(Borges et al 2011). Implementation of pharmaceutical
care can provide positive implications on the clinical
outcome of the patients (Cipolle et al 2004).

It is apparent that DM patients fall into one of the
categories of patients who receive priority in the
implementation of pharmaceutical care in a hospital. In
the implementation of pharmaceutical care, pharmacists
are not intended to replace a clinician or other health
practitioner. Pharmaceutical care is the professional
responsibility of the pharmacist to ensure that the proper
use of the drug is safe and effective to improve the
patients’ quality of life. As a responsible part in pharma-
ceutical services, pharmacists should be involved
directly in providing pharmaceutical services in the
treatment room.

This study aimed to examine the types of problems in
potential or actual drug in patients with type 2 diabetes
mellitus in the treatment room of Undata Medical
Hospital of Central Sulawesi Province, and to review
the types of drugs that caused problems and the type of
interventions performed in the context of drug problem
resolving. The general objective was to analyse the

effect of pharmaceutical implementation towards drugs-
related problems solution in type 2 diabetes in the
treatment room Undata Medical Hospital of Central
Sulawesi Province.

MATERIALS AND METHODS

This was an observational study with prospective data
collection and the subjects comprised 100 patients. The
sampling technique was total sampling. The subjects of
this study were patients with type 2 diabetes who
fulfilled the inclusion criteria (final diagnosis of type 2
diabetes with or without complications, hospitalized ≥ 3
days). The study was conducted in one of the Regional
Hospital in Sulawesi, during the period of September
2012 - January 2013.

In this study, Pharmaceutical Care Network Europe
(PCNE) version 6.2 (revised 14.01.2010) was used as
the basis for the classification of the drug problem. The
drug was type of medication that the patient received,
both antidiabetic and non-antidiabetic. Assessment
refers to the problem of drugs by pharmacists’
subjective and objective data, discussions with
clinicians, nurses, IFRS officers, and the patients or
their family. Drug problem maybe potential (most likely
experienced by patients and the risk of becoming an
actual problem) and actual (already happening). The
next step was to evaluate and determine the cause of the
problem, and then the chosen type of intervention to
solve problem. Drug problem had been resolved when
practitioners or clinicians, pharmacy clerk, nurse,
patient or patient's family have implemented the
intervention or pharmacist recommendations.

Early drug problem was categorized as a drug problem
before the intervention and the end of the drug problem
was categorized as drug problem after intervention
(intervention pharmacists are not accepted). Data were
collected and processed and then we analyzed the effect
of the implementation of pharmaceutical care to the
solution of the drug problem in patients with type 2
diabetes by comparing the amount of drug problems
before and after the intervention with the Wilcoxon test
(CI = 95%).

RESULTS

The study was conducted in patients with type 2
diabetes (n = 100) in the treatment room of the disease.
As many as 105 patients and 100 patients fulfilled the
inclusion criteria. Patient characteristics showed there
were more women (52%), the majority of patients aged
between 51-60 years (47%) while patients aged 40 years
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and below (5%), most patients were treated for 3-10
days (64%), the clinical condition of the patients at the
time of hospital discharge (KRS) was generally
improved (83%). Seventy-four patients (74%) had drug
problems 1 through 5 for a total of 120 drug problems
(mean ± 1-2 drug problems per patient). The types of
drug problem was mostly about non-optimum treatment
effect (41%) (Table 1).

Table 1. The types of drug problem

Code and Drug Problem
Frequency of incident

Number
(%)

Actual Potential

P1. Drug Effect
P1.1 There was no effect of

treatment or theraphy
failed

5 (4) 5 0

P1.2 Treatment effect was
not optimal

49 (41) 39 10

P1.4 There were indications
of untreated

24 (20) 24 0

P2. Unwanted reactions
P2.1 Side effects of non-

allergic
39 (32) 8 31

P2.2 Side effects of allergic 2 (2) 0 2
P3. Cost of treatment
P3.2 Unwanted treatment 1 (1) 1 0
Total 120 (100) 77 43

Percentage of the total number of drug problem (120);
there were no drug-related effects of the drug problem
wrong/bad (P1.3), drug therapy more expensive than
necessary (P3.1), the patient was not satisfied with the
treatment (P4.1), and therapy failed for unknown
reasons (P4.2). One type of drug problem could be
caused by more than one cause. According to the 2010
PCNE the problems are limited to a maximum 3 causes.
Of the total 120 drug problems, we had identified 144
causes (mean ± 1-2 cause any problems of the drug).
The most often cause was the need for synergistic drug
therapy or prevention (13%) (Table 2).

Percentage of the total number of problem drug causes
is 144. Sequential code was not cause problems because
it was not found the cause of problems in other code.
One of the cause of drug problems also often found in
the study was the occurrence of drug interactions (12%)
(Table 2). Interaction was analyzed in between.
Interaction of between drugs, the consequences of
interactions, the significance of the interaction and the
number of cases of such interactions are also described
(Table 3). According PCNE 2010 conducted 1 to 3
intervention against one type of drug problem. Seventy-
six intervention has been carried out against the drug
problem with number 113 interventions both to
prescribers, pharmacy clerk, nurse or patient to patient
or family. There were 44 types of drug problems which
was not discussed (no intervention). Forty-five
interventions to clinicians with a 69% acceptance rate

while the intervention to the patient or the patient's
family and pharmacy personnel and have the acceptance
rate of 100% (Table 4).

Table 2. Causes of drug problem

Code and Causes of drug problem
Numbe

r
%a

S1. Selection of drug
S1.1 No/less precise (including contraindicated) 17 12
S1.2 There is no indication 1 1
S1.8 Required synergistic drug

treatment/preventive
19 13

S1.9 There was a new indication 14 10
S3. Selection of dosage
S3.1 Too low dosage 18 12
S3.2 Too high dosage 12 8
S3.3 Frequent dosage regimen is not enough 3 2
S3.4 Too frequent dosage regimen 16 11
S3.7 Decrease/improvement disease state require

dosage adjustment
9 6

S5. Process uses or administrasion of drugs
S5.1 Patients using drugs at the wrong time 6 4
S5.7 The patient is unable to use the drug or

dosage form prescribed
1 1

S6. Logistic
S6.1 Prescribed drug are not available 10 7
S6.3 Error compounding/dispensing (wrong

drug/dosage)
1 1

S8. Others
S8.1 Other causes, specific (drug interactions) 17 12
Total 144 100

The results of the implementation of pharmaceutical
care in resolving drug problems showed that the
majority of drug problems were solved as a whole
(57%) after the intervention of the 74 patients who
experienced drug problems (Table 5). To analyze the
effect of the pharmaceutical care implementation to the
resolution of a drug problem we compared the number
of drug problems before and after the intervention and
the values were obtained using the Wilcoxon signed
rank test (p < 0.05).

DISCUSSION

More complete and detailed classification of drug
problem by Pharmaceutical Care Network Europe
Foundation (PCNE) is widely used in research and
implementation of pharmaceutical care. The advantages
of this classification are that it does not only identifies
drug problems but also deals with the causes of the
problems, so that the most relevant interventions can be
conducted to evaluate its outcome Another advantage of
of this classification is that it comprehensively assesses
drug problem from all perspectives related or involved
in the process of either the patient’s therapy clinicians,
pharmacy staff (pharmacists and pharmacy technical
staff), nurses, and including the patient or the patient’s
family.
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Table 3. Drug interactions with drugs occurred in patients (Tatro 2009)

Drugs Interaction Consequences of Interactions
Signifi
cation

Number
Case

%a

INH + Rifampisinb Increase hepatotoxic risk 1 3 18
Ciprofloxacin + Antasidab Decrease effect of Ciprofloxacin 2 3 18
Glimepiride + Lisinoprilb Increase hypoglycemic risk 2 2 12
Allopurinol + Antasidab Decrease effect of Allopurinol 4 2 12
Furosemid + Lisinoprilb Decrease effect of Furosemid 3 2 12
Levofloxacin + Antasidab Decrease effect of Levofloxacin 2 1 6
Ketoconazole + Antasidab Decrease effect of Ketoconazole 2 1 6
Glibenclamide + Antasidab Increase effect of Glibenclamide 5 1 6
Ranitidin + Antasidab Decrease effect of Ranitidin absorption 5 1 6
Glibenclamide + Simvastatinb Increase effect of Glibenclamide 5 1 6

Description: aPercentage of the total number of cases of drug interactions (17) bPrecipitant drug

Table 4. Type of intervention

Code and Type of Intervension
Frequency of incident

Number Accepted (%) Rejected (%)
I0. No intervension 44 - -
I1. Intervension in Clinicians 45 31 (69) 14 (31)
I2. At the level of patient/caregiver
I2.1 Counseling patients (drug) 21 21 (100) 0
I2.4 Talk with the patient’s family/caregiver 21 21 (100) 0
I3. At the drug levels
I3.1 Changes in types of drugsa 6 3 (50) 3 (50)
I3.2 Changes in dosagea 23 15 (65) 8 (35)
I3.4 Changes of the rules of use 16 16 (100) 0
I3.5 Drug stoppeda 5 5 (100) 0
I3.6 Starting new druga 11 8 (73) 3 (27)
I4. Others
I4.1 Others intervension (nurse/pharmacy officers) 10 10 (100) 0
Total 99 14

Description: *An intervention at the level of the drug discussed or recommended to the clinician.

Table 5. The proportion of drug problem with no
intervention, problem not solved, partially
solved and totally solved.

Categories
Number of

Patients
%a

No intervention 21 28
Problem not solved 6 8
Partially solved 5 7
Problem totally solved 42 57

Total 74 100

There was no effect of treatment or therapy failed were
identified in this study of 5 cases (4%) and all of them is
actual. Drugs involved in this case were ceftriaxon (2
cases), dulcolax suppositories, sodium diclofenac, and
ketorolac. This guideline states that pregabalinis was
proved to be effective and recommended as the first-line
therapy for diabetic neuropathic pain (degree of
recommendation A) (Bril et al 2011). Based on the
recommendation of the guidelines, the cause of the
problem of the lack of sodium diclofenac and ketorola-
cinthis effect is related to not/less precise selection of
drugs. However, due to technical constraints, the
researcher did not intervene.

Problems related to non-optimum treatment effect was
the highest incidence, occurred in as many as 49 cases
(41%). Ketorolac injection indicated for analgesia was
the most frequent type of drug involved in the problems
related to suboptimal drug effect. Non-optimum
analgesic effect of ketorolac was found because the dose
was too low. Ketorolac of 30 mg (1 ampoule) drip was
administered every 8 hours (± 16 drops/min) in a
solution of 500 ml of 0.9% NaCl or 500 ml of Ringer's
lactate. Patients was still in pain despite being treated
with ketorolac for several days. Dose of ketorolac for
pain management (acute, moderate, severe) in adult
patients is as follows: IM (slowly) 60 mg as a single
dose or 30 mg every 6 hours (maximum daily dose: 120
mg) or IV administration 30 mg as a single dose or 30
mg every 6 hours administered IV bolus for at least 15
seconds (Lacy et al 2012). Interventions were given in 6
patients. All received by the clinician and the patient felt
or did not feel pain reduction, while 3 patients did not
intervene.

Drug effects may not be optimal for patients using the
drug at the wrong. It occurs in patients taking captopril
immediately after meals there by potentially lowering
the effectiveness of captopril lowered due to absorption
by the food. Captopril taken 1 hour before meals (Tatro
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2009, McEvoy 2011). Interventions were provided in
the form of IEC to patient/family (verbal/written) that
captopril taken 1 hour before meals. Problems related to
drug indications untreated because of new indications.
There are 6 patients with high LDL levels but have not
received therapy. Statins should be given in conjunction
with lifestyle modification for the treatment of diabetic
dyslipidemia, when the maximum dose of statins has
not reached target LDL cholesterol, statins can be
combined with other drugs such as ezetimibe, nicotinic
acid, or fibrates (ADA 2012). The cause of this problem
is related to the selection of drugs so that the
intervention of the pharmacist is to discuss with the
clinician to consider the commencement of statin
therapy (simvastatin). All (four) pharmacist intervention
received by clinicians and 2 problems do not intervene.
Indications that are not treated can also be caused due to
logistical problems in terms of prescribed drugs are not
available in the hospital pharmacy. Some of the drugs in
question are found in this research that sohobion
injection (4 cases), ketorolac injection (3 cases),
gabapentin capsules (1 case), diazepam injection (1
case) and glycerylguaiacolate (1 case). Form of
intervention is given priority to the pharmacist so far as
possible to hold or supply of the drug. Alternative
interventions to prescribers is if it has not been possible
cure available when needed. All interventions were
given to overcome these problems and the approval of
the problems resolved. Problems related to unwanted
drug reactions by PCNE 2010 is divided into: non-
allergic side effects, side effects and toxic effects of
allergies. Metformin become the drug most frequently
involved in the problem of drug-related side effects of
non-allergic (7 cases that are potential). Metformin is
contra indicated in renal impairment with a serum
creatinine ≥ 1.5 mg/dL in men and 1.4 mg/dL in
women (McEvoy 2011). The incidence of lactic acidosis
is rare (less than 1 case per 100.000 patients) but it is a
serious metabolic complications due to metformin
accumulation. The case have been reported primarily in
diabetic patients with significant renal impairment,
given metformin 100% excreted in the kidneys in
unchanged form (Shaw et al 2007, Ashley & Currie
2008). Causes of related problems in this case the
selection of drugs (drugs not right or there are contra
indications) so that the form of intervention in the form
of discussion or recommendations to the clinician to
considercessation of therapy with metformin and
insulin.

Two causes of the drug problem in the frequency of
occurrence of the most high the necessary synergistic
drug therapy/prevention (13%), drug doses are too low
(12%). The high frequency of occurrence of the cause of
the problems related the need for synergistic drug
therapy/preventionin this study may be the implications

of the complexity of disease and drug therapy in
patients with DM. Intervention is form of activity in
pharmaceutical care performed after the identification of
drug problems and cause problems considered first. In
this study, not all the problems of drugs found by the
pharmacist intervention on the grounds that some of the
decision to intervene has been prepared then not
delivered because clinicians are already doing drug
therapy management changes (including changes in
drug dosage regimen) is the same as what was originally
to be recommended by researchers. Another reason that
no intervention is done in the field of technical
constraints. Intervention is not the final stage in the
implementation of pharmaceutical care, but the
implications of the intervention may represent the result
of the implementation of pharmaceutical care and can
be measured by analyzing the degree of completion of
drug problems and or review clinical outcomes/
performance targets. Given the limitations of the
researchers on this study, researchers only measure
completion rates of drug problems by comparing the
amount of drug problems before and after the
intervention. Statistically concluded that the
implementation of pharmaceutical care significantly
affect the settlement of the problem of drugs in patients
with type 2 diabetes mellitus who were treated in the
hospital ward Undata Disease In Central Sulawesi.
These results are relevant to studies including a
systematic review and meta-analysis has been published
previously either in patients with DM and non-DM
patients who reported consistent results related to the
positive implications of the activity or the implement-
ation of pharmaceutical care by pharmacists.

Implementation of pharmaceutical care is the
responsibility of the pharmacist must be maximized in
order to improve the quality of life of patients. Some
problems were found in the implementation of
pharmaceutical care researchers such cooperation could
be improved with clinicians and other health care
professionals involved in patient care given the lack of
socialization and internal guidelines related the imple-
mentation of pharmaceutical care. Another obstacle is
still the lack of supporting data, especially laboratory
data that are needed by pharmacists in determining the
type of problem, the causes of problems and
interventions, such as in patients with type 2 diabetes
mellitus is a confirmation that is still dominant GDS
value, while GDP, GD2P and HbA1C still very rarely
confirmed.

CONCLUSION

Implementation of pharma-ceutical care significantly
affect the settlement of the problem of drugs in patients
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with type 2 diabetes mellitus. For further research, it
seems to evaluate the patients clinical outcome between
groups given and is not given the intervention.
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