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Editorial     
 
 

 

Pharmacist  Roles in Health Promotion. 
 
Health promotion is defined as the process of enabling people to increase control over and improve their 

health.  Health promotion programs deliver benefits for the community in promoting wellbeing, reducing 

preventable illness and finally lowering overall health care expenditures.  Through health promotion 

service pharmacists could contribute to achieve the Ministry of Health mission in empowering all 

Malaysian to manage their own health.  Pharmacist as an expert in drugs could use their knowledge and 

skills to develop policies in ensuring the medicines are at highest quality, protects public from hazardous 

medications and provides rational, cost-effective and optimal use of medicines. Pharmacist in public 

sectors has wide opportunity to participate in health promotion activities through various clinics such as 

cigarette cessation, Medication Therapeutic Adherence Clinics, methadone replacement therapy, home 

medication review visits and others.  On the other hand, health promotion in community pharmacy refers 

to delivering strategies aimed at prevention, early detection and treatment of disease through public health 

education program, health awareness raising activities, healthy life campaign and improving access to 

health information and advice.  Although most of the said activities are available throughout the country, 

the extents and scopes vary depending on the facilities and expertise available.  Pharmacists in community 

and public sectors should work hand in hand with other public health providers to offer more meaningful 

and high impact health promotion services to the public.  Monitoring the outcome of the health promotion 

activities need to be done to ensure the mission of the MOH is achieved. 

 
Andrew W Joyce, V Bruce Sunderland, Suzanne Burrows, Alexandra McManus, Peter Howat, Bruce 

Maycock; Community Pharmacy’s Role in Promoting Healthy Behaviours, Journal of Pharmacy Practice 

and Research Volume 37, No. 1, 2007 

 
Stuart Anderson; Community pharmacy and public health in Great Britain, 1936 to 2006: how a phoenix 

rose from the ashes, J Epidemiol Community Health 2007;61:844–848 

 
World Health Organization (1994) The role of the pharmacist in the health care system. Geneva: WHO 

(unpublished document WHO/PHARM/94.569). 

 

 

 

Dr. Mohd Baidi Bahari 
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ABSTRACT 

 
This article highlights the importance of structured and systematic processes in triaging patients with minor 

illnesses. The main aim is to describe a model or protocol for organizing a community pharmacist’s 

knowledge in a manner that allows him/her to begin identifying the actual and potential drug-related problems 

(DRPs). We consulted standard reference textbooks and key pharmacy journals looking for common 

mnemonics which has been promoted as a decision aids for the supply of non-prescription medicines. Our 

focus was to examine each method in terms of the collecting relevant information with respect to detection of 

DRPs associated with self-medicating patients. The positives and negatives attributes of each method were 

assessed. We noticed that each of the mnemonics examine were incomplete in some area. Even for an 

established and popular aide-memoire, WWHAM, which is an easily remembered mnemonic to obtain a 

general picture of the patient’s presenting compliant does not provides adequate information for triage and 

recognize patient-specific medication related problems. Although other mnemonics are more comprehensive 

than WWHAM, they are still limited. Moreover, by no means these methods were universally use and apply 

in the community pharmacy practice. Alternatively, the proposed approach provides a platform for triaging a 

self-medication patient as well as identifying DRPs for collaborating with other health care professionals. 

Therefore, the STARZ-DRP is an alternative approach for conducting self-care consultation. In depth study is 

needed to determinate whether it is more effective than other methods for pharmacy triage service when 

studied in a controlled, systematic manner.  

 

Keywords:  self-care consultation, minor illness, pharmacy triage, referral, drug-related problem. 
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INTRODUCTION 

Managing minor illnesses by self-medication is a 

common practice worldwide. When done 

correctly, self-medication benefits the individual’s 

health and is recognized by the World Health 

Organization (WHO) as part of self-care.
1,2

 

According to WHO definition, self-medication is 

“the selection and use of medicines by individuals 

to treat self-recognized illnesses or symptoms” 
1
. If 

a person chooses to self-medicate, he/she should 

be able to recognize the symptoms and determine 

it as a self-limited condition and suitable for self-

care. In this regards, Winfield and Richards (1998) 

states health problems as a minor illness if a 

person perceived it as non-threatening and having 

limited duration.
3
 Furthermore, he/she should be 

able to select an appropriate medicine, recognize 

and monitor its effects and side effects, and lastly 

he/she should follow directions to use as indicated 

on the label. However, this is not the case for most 

of the time. Instances of inappropriate use of over-

the-counter (OTC) medicines by consumers
4,5,6

 and 

associated with iatrogenic disease
7
 has been 

reported. The inappropriate use of OTC medicines 

has many implications including delay or mask the 

diagnosis of serious illness, with increased risks of 

interactions and adverse drug reactions.
8
  

It seems that self-medicating with non-prescription 

medications is a desirable choice for many 

peoples, but it is of concerns that most peoples do 

not always use non-prescription medications 

optimally. Now, community pharmacists (CP) are 

in an ideal position to give timely advice to those 

mailto:azmi@usm.my
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who are self-medicating and reinforce advice 

given by other healthcare professionals. They often 

have seen as a convenient ‘first point of call’ for 

advice on common symptoms and other health 

problems. They are also view as a gatekeeper to 

proper and safe use of medications. In fact, CPs 

and their staff do all these activities on a daily 

basis when customers approached them for advice 

about how to manage symptoms or self-treatment 

of minor illnesses. It is a primary objective of all 

healthcare providers including community 

pharmacists, is to improve the quality of patients’ 

life. All of them work to achieve two broad 

categories of patient outcomes, that are, (i) cure, 

slow, or prevent a patient’s disease; and (ii) 

eliminate, reduce, or prevent a patient’s symptom.
9 

With regards to self-treating patients on minor 

illnesses, the CPs are most likely to involve in the 

latter category of patients’ outcomes. Perhaps they 

are usually the last healthcare provider with whom 

a patient comes in contact before using a 

medication. They have a key responsibility in 

responding to patients who are intend to self-

medicate with non-prescription medications.  

It has been reported that almost 20% of all drug-

related admissions to a medical ward result from 

the use of non-prescription medication, especially 

OTC medications.
10 

Consequently, health 

professionals, especially community pharmacist, 

need to be aware of any non-prescription 

medications that patients are using, in order to be 

able to appropriately advise them on the potential 

for worsening their disease process, adverse 

events, or drug interactions.
11 

 Although the role of 

CP in responding to customer who present with 

minor illness is longstanding and well-recognized, 

formal investigations of the extent and quality of 

this role had not been performed until recently. 

From around the late 1970s, surveys investigating 

symptoms presented to community pharmacist 

have been conducted.
12,13,14,15

 Detailed examination 

of symptom presented to CPs show that these 

broad categorizations conceal a wide range of 

presentations requiring adequate clinical and 

communicative skills from the community 

pharmacist. Furthermore, there are number factors 

that make responding to symptoms in the 

pharmacy particularly challenging for the 

community pharmacist,
16 

some of these includes 

no access to the patient medical notes or history, 

limited opportunities for a physical examination, 

detailed conversation need to be initiated, 

customer may have already approached another 

member of staff, symptoms may be presented on 

behalf of another person, and the customer may 

already have sought advice, information or 

treatment from another sources.  

Although the DRP term has been used for quite 

some time
17

, it was not until 1990 when first paper 

dealing with drug-related problems (DRPs) as a 

concept, first appeared
18

. The DRP was defined as 

“an undesirable patient experience that involves 

drug therapy and that actually or potentially 

interferes with a desired patient outcome”. This is 

particularly important in the context of self-

medication where each person  has a unique 

medication experience , that is, the sum of all 

events in a person’s life that involve medicine 

use.
19

 It includes the person’s expectations, wants, 

concerns, preferences, attitudes, and beliefs, as 

well as the cultural, ethical and religious 

influences on his/her medication taking behaviour. 

These experiences will have a profound effect on 

the decisions a person makes everyday as to 

whether or not to take his/her medications. Once a 

person’s medication experience is explored, then, 

the CP can successfully execute his/her 

responsibilities of identifying, resolving, and 

preventing drug-related problems.  

Most DRPs are avoidable and few researchers 

have showed that CPs are assuming an active role 

in preventing and solving DRPs. Westerlund,LT 

et.al. (2001) conducted a study in 45 volunteer 

pharmacies in Sweden during 10 weeks in late 

1999. The study found that the most common 

DRPs were uncertainty about the indication for the 

drug (33.5%) and therapy failure (19.5%) while 

dyspepsia was the most frequently specified 

symptom (11.4%).
20

 In 2005, a nationwide survey 

in Germany was conducted in community 

pharmacies to record all identified DRPs. More 

than a thousand community pharmacies participate 

in the survey had documented 10,427 DRPs (9.1 

DRP per pharmacy per week). Overall, drug-drug 

interactions were the most frequently reported 

DRP (8.6%) and, according to CPs , more than 

80% of identified DRPs could be resolved 

completely. The prescribing physician was 

contacted in 60.5% of all such cases. Median time 

needed for solving a DRP was 5 minutes.
21

 A 

recent study showed that, in nearly 1 out of 5 

encounters, direct pharmacist-patient interaction in 

self-medication revealed relevant DRPs in German 

community pharmacies.
22

 The most frequent 

interventions were referral to a physician (39.5%) 

and switching patients to a more appropriate drug 

product (28.1%). The studies cited here have 

demonstrated a need for more professional 

attention and intervention by CPs to prevent and 

rectify DRPs in non-prescription consumers. 
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Community pharmacists can help the self-treating 

patients assessed the underlying conditions 

correctly, choose  OTC product, suggesting a non-

drug therapy, referral to another health 

professional, and ensuring correctly used of 

medicines. These interventions are likened to the 

telephone triage services offered by nurses. 

Perhaps, it should be realised that the function of 

the telephone triage nurse is to determine the 

severity of the caller's complaint using a series of 

algorithms developed by a coordinated effort of 

physicians and nurses.
23,24

  Here, an important 

aspect in the decision-making process is either to 

treat, not to treat, or refer the customer to another 

healthcare professional, most commonly the 

general practitioner (GP).
8
  

Community pharmacists need to develop a method 

of information seeking and decision aid that works 

for them. For this purpose, the use of mnemonics 

and acronyms has been advocated to helps CPs 

remember what questions to ask a patient. There 

are a number of established framework called 

WWHAM, ASMETHOD, SIT DOWN SIR, 

ENCORE, CHAPS-FRAPS 
25,26,27,28,29

 and recently 

the mnemonic QuEST/SCHOLAR
30,

 which has 

been promoted as a decision aids aimed to be use 

as an assessment process that can assist 

community pharmacists in questioning patients 

and improving their ability to give the appropriate 

advice about self-care. Irrespective of the choice of 

any decision aids, CPs have a key responsibility in 

identifying, preventing, and resolving drug-related 

problems in patients who are intend to self-

medicate with non-prescription medications. 

Moreover, there are concerns that pharmacy staff 

uses the mnemonic as a matter of rote rather than 

in the informed way, tailored to individual 

consultations.
31

 As every customer is different 

with a unique medication experiences and 

therefore it is unlikely than an acronym can be 

fully applied. Thus, using acronym in rote fashion 

may miss vital information that could shape the 

course of action. Therefore, the objective of this 

article is to describe a framework called STARZ-

DRP, as a decision aid to ensure that customers are 

counsel appropriately and triage correctly.  

METHODS 

 

We consult standard reference textbooks
25,26,27 

and 

key pharmacy journals
29,30

, looking for the 

common  mnemonics which has been promoted as 

a decision aids for the supply of non-prescription 

medicines. We believe that the clinical application 

of such decision aids is depending at the levels of 

information obtain from self-medicating patients 

necessary for triaging process. Therefore, each 

mnemonic is evaluate base on the types of 

information collected with regards to: (i) details 

about the patient’s symptom presentation; (ii) 

details about the patient’s medication experiences 

which includes allergies or sensitivities to 

medications, concurrent medications, coexisting 

disease states, action taken as well as perceptions 

towards medication safety and effectiveness; and 

(iii) details about the patient-specific factors 

related to medication compliance, knowledge, and 

cost implication on medication use. Besides these, 

the mnemonic is also evaluated for its ability to 

recognize DRPs in a busy community pharmacy. It 

means that the mnemonic should prompt the CPs 

for quick decision whether the  

 

Figure 1.0   Flow chart for Pharmacy Triage Process  

START             Step 1: Symptom assessment using acronym, STARZ  

S-The patient’s presenting symptoms (check figure 2.0 for serious or danger symptoms) 

T-Check onset and duration of presenting symptoms 

A-Explore any other associated symptoms (check figure 2.0) 

R-Check for recurrent or repeating symptoms 

          Assessment Questions (AQ) 

  AQ#1 : Is the patient’s problem (or symptom) too serious for                      DRP #1(refer) 

                            self-treatment?                                            YES 

                                                                 

                                                                    NO      
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      Step 2 : Zoom into the patient’s medication experience. 

                    ( Medication Utilization Reviews ) 

  AQ#2: Have you tried some products to resolve the problems? ( DRP#4 &5) 

  

  AQ#3: Have you consulted a doctor to resolve the problems? (DRP#2) 

 

  AQ#4 Are you allergic to any drug or other substances? (DRP#10) 

  (Does the patient’s problem is a manifestation of an allergic reaction?) 

    

  AQ#5: Do you have a known medical problem? (DRP#3,9,&12) 

  (Does the patient’s problem is a manifestation of a chronic  

                  diseases (a major disease)? 

                         

  AQ#6: Are you taking any prescription drugs? (DRP#2,5,8,9,14,17) 

                                                                            

  AQ#7: Are you taking any other medications?(DRP# 12&13) 

               

  AQ#8: Are you experience any reactions from drugs? (DRP#11) 

  

AQ#9 : Do you stop taking your medications when you feel better? (DRP#8 & 17) 

   

   AQ#10: Do you stop taking your medications when you feel worse? (DRP#8 & 17) 
    

 

             

 

Explore Patient’s Specific Factors 

 
 Pregnancy and lactation status 

     Social history (smoking, alcohol) 

     Religious and cultural beliefs (optional) 

     Baseline knowledge of drug and disease 

     Concerns about cost of therapy 

     Patient’s vital signs (BP, HR, T) 

 

    

 

 

  

    Assessment Questions(AQ) 
 

  AQ#11 : Is there any barrier to drug taking because of religious or cultural beliefs?  (DRP# 6 &16)                        

                           
  AQ#12 : Do you smoke? Or Do you drink alcohol? ( DRP# 7)                                                                                                        

        

  AQ#13 : Are you pregnant? Are you breast fed your baby? (DRP # 9)                              

        

  AQ#14: Do you understand about your illness? (DRP # 8)                                                                                              

        

  AQ# 15: Do you have any concern about the cost of therapy?  ( DRP#15)                                

                 

  AQ#16: Do you have any other queries about your illness and/or drug therapy?(DRP#18)  

            

 
 

    Step 3 : Identification of drug-related problems (DRPs) 

                                                     ( check Table 3.0) 
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Table 1.0   Evaluation of mnemonics for self-care counselling.   

Mnemonics Information related to 

symptom presentations 

Information related to 

medication 

experience 

Information 

related to patient -

specific factors  

Application in 

clinical practice 

WWHAM 
W- Who is the patient? 

W- What are the 

symptoms? 

H- How long have the 

symptoms  

been present? 

A- Action taken? 

M- Medication being 

taken? 

 

 

 Establishes presenting 

compliant 

 Duration of symptoms 

 

 No data about other 

associated symptoms. 

 No data about recurring 

 or re-emergence of  

symptoms 

 

 

 

 

 Establishes action taken. 

 Establishes details about 

past and present 

medications history. 

 

 No data on allergies and 

sensitivities to drug. 

 No data on immunization 

history. 

 No data on medical 

problems/history 

No data on social history 

(smoking/alcohol) 

 

 Establishes identity 

of the  patient. 

 

 

 No data related to 

patient’s knowledge,  

medication taking 

 behavior. and cost of 

treatment.  

 No data about 

patient’s vital signs 

 – BP, HR, T 

 

 Useful for 

pharmacy assistant 

for first contact 

with the patient 

 Provides 

pharmacist with 

limited information 

for decision-

making process. 

  Provides 

pharmacist with 

limited information 

to identify 

DRPs. 

ASMETHOD 
A-Age/appearance 

S-Self/someone else 

M-Medication 

E- Extra medicines 

T-Time persisting 

H-History 

O-Other symptoms 

D-Danger symptoms 

 

 Establishes more details of 

the presenting compliant, 

associated symptoms, and 

duration of symptoms. 

 

 No data about recurring 

 or re-emergence of  

symptoms 

 

 

 

 Establishes details about 

past and present 

medications history. 

 

 No data on allergies and 

sensitivities to drug. 

 No data on immunization 

history. 

  No data on social 

history 

(smoking/alcohol) 

 

 Establishes identity 

and age of the 

patient. 

 

 

 No data related to 

patient’s knowledge,  

medication taking 

 behavior. and cost of 

treatment.  

 No data about 

patient’s vital signs 

- BP, HR, T 

 

 Useful for details 

analysis 

of symptoms. 

Provides 

pharmacist with 

limited information 

for decision-

making process. 

  Provides 

pharmacist with 

limited information 

to identify DRPs. 

 

SIT DOWN SIR 
S-site/location 

I-Intensity/severity 

T-Type or nature 

D-Duration 

O-Onset 

W-

With(other)symptoms 

N-Annoyed/aggravated 

S-Spread/radiation 

I-Incidence/frequency 

R-Relieved by? 

 

 Establishes more details of 

the presenting compliant, 

associated symptoms, 

severity, and duration of 

symptoms. 

 

 

 

 

 
 None 

 

 No data on allergies and 

sensitivities to drug. 

 No data on immunization 

history. 

 No data on action taken 

 and medications history. 

 No data on medical 

problems/history 

No data on social history 

(smoking/alcohol) 

 
 Not specifically 

stated. 

 

 No data related to 

patient’s knowledge,  

medication taking 

 behavior. and cost of 

treatment.  

 No data about 

patient’s vital signs  

 – BP, HR, T 

 
  Useful for 

details analysis of 

symptoms. 

Amount of data 

exceeds the 

information needed 

for triage. 

 Provides 

pharmacist with 

limited information 

for decision-

making process. 

  Provides 

pharmacist with 

limited information 

to identify DRPs. 

 

 

 

 

ENCORE 
E-Explore 

N-No medication? 

C-Care 

O-Observe 

R-Refer 

E-Explain 

 
 Did not elicit all symptoms. 

 

 No data about other 

associated symptoms. 

 No data about recurring 

 or re-emergence of  

symptoms. 

 No data on onset and 

duration of symptoms. 

 

 Establishes action taken. 

 Establishes details about 

past and present 

medications history. 

 

 No data on allergies and 

sensitivities to drug. 

 No data on immunization 

history. 

 No data on medical 

 
 Not specifically 

stated. 

 

 

 No data related to 

patient’s knowledge,  

medication taking 

 behavior. and cost of 

treatment.  

 No data about 

 
 Emphasizes the 

importance of 

explaining the 

decision about 

treatment. 

  Provides 

pharmacist with 

limited information 

to identify DRPs. 
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* CHAPS-FRAPS (C-Chief complaint, H-History of present illness, A-Allergies, P-Past medical history, S-Social history, F-

Familial history,  

R-Review of other symptoms, A-Assessments, P-Plan, and S-SOAP ) 

 

 QuEST/SCHOLAR (Qu- Quickly and accurately assess the patient, E- Establish that the patient is an appropriate self-care 

candidate, 

S- Suggest appropriate self-care strategies, T- Talk with the patient ; S-Symptoms, C-Characteristics, H-History, O-Onset, L-Location, 

A-Aggravating factors, R-Remitting factors) 

 

 the notes in italics highlight limited or no information related to the respective domains.       
 

 
 

presenting signs and symptoms is either caused by 

or may be treated with a drug.  

The acronym, STARZ and classification of 

DRPs 

The provision of advice about how best to manage 

health issues either to recommend no action, refer, 

or recommend a non-prescription medicines 

(NPM), is essentially is a form of ‘triage’. A 

framework called STARZ-DRP, a three steps 

decision tool is develop for triaging patients in the 

community pharmacy setting. Each letter 

represents a sequential step in the decision-making 

process. (Table 2.0) The centrality of the decision 

tools to the CPs is to determine what is or is not 

appropriate for NPM. It contained important key 

assessment questions based on the principles of 

pharmaceutical care (Figure 1.0).  In this context, 

Cipolle states that “ in the practice of 

pharmaceutical care, decisions concerning an 

indication are made first, then, decisions 

concerning effectiveness can be established, 

followed by safety considerations.” The 

compliance issues represent the ability of the 

patient to take the medication as intended.
19

 In the 

face of busy commercial transactions, however, it 

is quite difficult for CP to become aware that a 

patients’ symptom has a problem unless he/she set 

out with the intention of looking for drug-related 

problems. This requires careful observation and 

adequate questioning to identify the symptoms 

reported by patients, which may have a potentially 

serious cause. For this purpose, a set of key 

assessment questions is design to identify and 

 problems/history 

No data on social history 

(smoking/alcohol) 

 

patient’s vital signs  

 – BP, HR, T 

CHAPS-FRAPS*   Establishes more details of 

the presenting compliant and 

associated symptoms.  

 

 No data about recurring 

 or re-emergence of  

symptoms. 

 

  Establishes details about 

allergies, past medical 

history, social and family 

history. 

 

 No data on immunization 

history. 

 No data on medications 

history. 

 

 

  Not specifically 

stated. 

 

 

 No data related to 

patient’s knowledge,  

medication taking 

 behavior. and cost of 

treatment.  

 No data about 

patient’s vital signs 

 – BP, HR, T 

 Useful for self-

care counseling. 

  Amount of data 

exceeds the 

information needed 

for triage. 

  Provides 

pharmacist with 

limited information 

to identify DRPs. 

 

 

 

 

QuEST/SCHOLAR   Establishes more details of 

the presenting compliant and 

other related 

symptom-specific data.  

 

  Establishes details 

related to patient’s 

medication experiences. 

  Not specifically 

stated. 

 

No data related to 

patient’s knowledge,  

medication taking 

 behavior. and cost of 

treatment.  

 No data about 

patient’s vital signs 

 – BP, HR, T 

  Provide 

structured 

approach to 

counsel patients 

with self-care 

issues.  

  Amount of data 

exceeds the 

information needed 

for triage. 

 Need additional 

patient-specific 

data to identify 

DRPs.   

  



Malaysian Journal of Pharmacy  Vol. 1 issue 9, 2011                                                                        Research article 
 

317 
 

categorize the DRPs. The categories of DRPs are 

summarized in Table 3.0. 

RESULTS AND DISCUSSION 

 

Although varieties of self-care counselling 

strategies exist, however, each of these methods is 

incomplete in some area (Table 1.0) The 

WWHAM, a popular and an established aide-

memoire used by pharmacy assistants, no doubt, it 

is an easily remembered mnemonic to obtain a 

general picture of the patient’s presenting 

compliant but it does not encourage elaboration for 

symptom assessment. There is evidence that 

pharmacy assistants use WWHAM as a matter of 

rote rather than in a informed way, tailored to 

individual consultations.
31 

In fact, it was not 

optimally utilized as showed by another study that 

most of the consultations involved a maximum of 

two WWHAM items, instead out of 5 items. Of 

concerns, it was noticed that more than 60% of 

consultations did not establish whether the 

requestor for non-prescription medicine was using 

other medications concurrently.
32 

These findings
 

has implications in terms of the potential DRPs 

related to drug interactions and exacerbations of 

clinical conditions.  

Although other mnemonics, ENCORE, 

ASMETHOD, SIT DOWN SIR are more 

comprehensive than WWHAM, they are still 

limited. To our knowledge, none of these methods 

was studied exclusively in the community 

pharmacy practice setting like WWHAM. 

Moreover, by no means these methods were 

universally use and apply in the community 

pharmacy practice. Similarly, the mnemonic 

CHAPS-FRAPS provides a detail analysis of 

symptoms and patient-specific factors, but it do 

not address when a patient should be referred nor 

provides indication for the recognition of DRPs. 

Unlike the other mnemonics, the 

QuEST/SCHOLAR process provides more 

comprehensive picture of symptom presentation as 

well as goes on to address the patient’s medication 

experiences so that the pharmacist can use this 

information to guide product selection or physician 

referral. Furthermore, this approach includes a 

structure for counselling the patient. Even though 

the process deliberately use the word quickly to 

find out what is wrong with the patient, but it is of 

concerns, perhaps whether a busy practitioner likes 

the CP able to collect relevant information for the 

purpose of identifying, resolving, and preventing 

drug-related problems. On the contrary, the 

amount of data may vastly exceed the information 

needed for triaging self-medicating patients, after 

going through the whole QuEST/SCHOLAR 

process.  

In the self-care context when there is need for 

medicines, the CP has a key role in assisting to 

identify the best intervention. Apart from helping 

to choose an OTC medicine that is safe and 

effective, the CP may refer patients to another 

health professional, most commonly to the general 

practitioner. Direct referrals of patients to GPs 

have been reported to range from 6% to 15%. 
33,34,35,36

 Another study found that 15% of 

pharmacy customers seeking advice were 

recommends to see their doctors, of which, 53% 

directly and 47% conditionally.
37

 Conditional 

referrals is an option offered where the patients are 

advised to seek medical assistance if symptoms do 

not clear within a given timeframe. An interesting 

observation by Hassel et.al (1997) was that CP’s  

referred their clients to GPs when they were in 

doubt or uncertainty about their health problems.
33

 

Clearly, this findings showed that CPs is keenly 

aware of their limits in providing care at the 

pharmacy. Now, perhaps, there is a need for 

simple aids for pharmacy triage that is not only to 

provide guidelines for decision-making but more 

importantly is to gain professional confidence.  

Owing to some barriers and challenges in 

responding to symptoms in the pharmacy, a simple 

decision aids is proposed aimed for a quick 

screening and triaging process for patients who are 

needed for further assessment by other healthcare 

practitioners. Here, it is important to emphasize 

that CP has the appropriate communication skills 

to collect information adequately. Besides this, it is 

essential to have accurate knowledge of minor 

illnesses and its management. Any deficiencies of 

these aspects make the process of data collection 

inefficient, and may deliberately impair the 

triaging process.  A description of each of the 

major steps involved in the process follows. 
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Table 2.0  Definition of letters in STARZ 
# 

 

_________________________________________________________________________________________________ 

Letter   Description 
_________________________________________________________________________________________________ 

S  Symptom presentation refer to subjective evidence of health problem which is perceived by 

the patient.   

    

T   Time of onset and duration of the presenting symptoms.  

    

A   Associated symptoms refer to patient symptoms explore and determine by the pharmacist 

during the interview. It does not refer to the symptom presented earlier by the patient. This is 

done by using the pictorial documentation form as depicted in Figure 2.0. To aid and ease the 

pharmacist during the interview, the human body is arbitrarily divided into four regions: (i) 

Front part, the position of body facing the pharmacist (asking for symptoms like bloating, 

heartburn, nausea, vomiting, breathlessness), then proceed to (ii) back  

part of the body (asking for symptoms like lower and upper back pain, shoulder pain, and 

neck pain), continued to the (iii) upper part, this is, the patient head (asking for symptoms like 

headache, dizziness, problems with sleep), and lastly go down to (iv) the lower part of the 

body (asking for symptoms like numbness of both legs and hands, constipation, and swollen 

feet). Perhaps, the process is likened to the  filtering or screening process particularly to rule 

out the presence of severe symptoms.  

 

R  Recurrence problem refers to the symptom presentation which has been treated before, but 

the symptom recur and persists despite the treatment prescribed.   

 

Z Zoom into the patient’s medication experience refer to information collected by the 

pharmacist related to any medical problems (for examples, hypertension, diabetes, 

hyperthyroid), medication utilisation (for examples, use of prescription and non-prescription 

drugs, herbals, supplements ), immunisation history, allergies as well as sensitivities to drugs,  

experiences of drug side effects and adverse reactions, and consumption of alcohol, caffeine 

and tobacco.  

 

_________________________________________________________________________________________________ 

# 
 This is not a diagnostic tool, rather it is a format with the purpose of organizes a community pharmacist’s knowledge in 

a manner that allows him/her to begin identifying the actual and potential drug-related problems and subsequently triage 

patients to the appropriate health care professionals. 

 The patient’s vital signs will be measured when necessary. At times, the patient’s blood pressure, pulse rate, and body 

temperature are measured to aid pharmacist assessing the appropriateness of presenting symptom for self-medication.      

 

_________________________________________________________________________________________________ 
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Step 1 : The acronym, STAR, for symptom 

assessment. 

Either the CP or the patient can initiate the 

beginning of the interaction. In this situation, 

communication is essential in order to develop a 

therapeutic relationship and be receptive to create 

conditions conducive for conducting the interview 

and collecting patient data.
19

 It is important to 

introduce personally and the patient should be 

addressed by his or her name.
38

 

In the first step, objective information is obtained 

by asking the patient about his/her age and gender 

(usually obtained by visual observation). Then, 

explore the patient’s chief complaint or reason for 

the pharmacy visit. At this point, it is important not 

to confuse the patient’s self-diagnosis with 

patient’s symptoms. The pharmacists should act 

professionally and refrain from implying 

acceptance of the patient’s self-diagnosis. Instead, 

simply acknowledge the patient’s complaint and 

then proceed with the interview.  

 

Table 3.0  Categories of drug-related problem (DRPs) 

 

INDICATION 

 

DRP#1 : No indication for NPM 

DRP#2 : Uncertainty about the indication of drug 

DRP#3 : Need for additional therapy 

 

EFFECTIVENESS 

 

 

DRP#4: Inappropriate drug choice 

DRP#5: Dose too low 

DRP#6: Ineffective therapy 

DRP#7: Interference with medical therapy by  

smoking/alcohol consumption 

DRP#8: Lack of understanding of the medication 

DRP#9: Monitoring required 

 

SAFETY 

 

 

DRP#10: Use of medication to which the patient is allergic 

DRP#11: Adverse drug events 

DRP#12: Potential drug-disease interaction 

DRP#13: Potential drug-drug interaction 

DRP#14: Dose too high 

 

COMPLIANCE 

 

 

DRP#15: Problems arising from financial impact of therapy 

DRP#16: Interference with medical therapy by cultural/religious beliefs 

DRP#17: Failure of the patient to adhere to labelling instructions  

DRP#18: others 
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The first letter, S, represents the patient’s 

presenting symptoms. Besides the previously 

emphasized communication skills, it is essential to 

have accurate clinical knowledge in order to 

distinguish between minor and major disease. This 

requires careful observation and adequate 

questioning to identify the symptoms reported by 

patients. In fact, the pharmacist is provided with a 

checklist of serious or danger symptoms.     

(Figure 2.0) The second letter, T, denotes the time 

of onset and duration of the presenting symptoms. 

These objective data would provide the CP with 

the opportunity to clarify the history of presenting 

symptoms being reported. Proceed with the third 

letter, A, stands for the associated or related 

symptoms. It is therefore necessary for the CP to 

ask the presence (or absence) and nature of 

associated or related symptoms. This is best 

undertaken on a systematic body system basis. We 

design a pictorial documentation form to aid CPs 

during the interview process.(Figure 2.0) At this 

stage, it is necessary to ask the patient in detail 

about the symptoms. This is to ascertain that no 

related symptoms pertaining to the parts of body 

system are overlooked. Lastly, the fourth letter, R, 

stands for recurrence or repeated symptoms. It is 

important to establish whether the presenting 

symptom has occurred before. If it is a recurrence, 

it is useful to explore the course of action that has 

already been tried and how successful it was.  

In general, referral is indicated in the following 

situations: (i) the CP is in doubt about the patient’s 

presenting symptom (the letter, S) or presence of 

serious or danger symptoms; (ii) the symptom is 

minor but persistent (the letter, T); (iii) the 

presenting symptom is associated with a group of 

symptoms ( the letter, A) ; and (iv) the symptom 

has recurred repeatedly (the letter, R). Obviously, 

if in doubt, further inquiry should be made before 

reaching a decision. However, in most situations, 

the decision is based on an accurate knowledge of 

minor illnesses as well as fully capable of 

distinguishing between minor and major disorders. 

Nevertheless, one’s should be remind that the 

STAR is not a diagnostic process but rather 

provides the CP with opportunity for screening or 

sieving the patients prior making the decision for 

triage. This is called as the ‘filter effect’, which is 

an important aspect of pharmacy triage, which can 

be likened to the ‘gatekeeper effect’ attributed to 

the telephone triage services.    

Step 2 : Zoom into the patient’s medication 

experience. 

As stated earlier, each patient has a unique 

medication experience describe as an individual’s 

subjective experience of taking a medication in his 

daily life. In this regards, Cipolle (2004) state “a 

practitioner cannot make sound clinical decisions 

without a good understanding of the patient’s 

medication experience” and urge pharmacy 

practitioners to take responsibility for improving 

each patient’s medication experience.
19

 For this to 

occur, it is essential that the CP has the appropriate 

communication and interviewing skills to obtain 

information related to the consumption of 

prescription and non-prescription medications, 

herbal products, and dietary supplements. It is also 

helpful to obtain information about coexisting 

medical conditions, allergies or sensitivities to 

medications, as well as immunization history, and 

patient’s use of alcohol, caffeine, and tobacco. 

This information should be evaluated in the 

context of the patient’s presenting symptom.  

A person may engage in a number of practices or 

behaviours related to drug taking and drug use. 

These may includes self-alteration of a drug’s 

dosage without prescriber knowledge, use of 

multiple drug products, refusal to take medications 

because of the perceived drug’s side effects or 

adverse drug reactions, or seeking treatment from 

multiple clinics and pharmacies. The CPs, 

therefore, should be alert to any routine practices 

or behaviour that may contribute to unnecessary 

health risk.
39

 Thus, a tactful exploration of the 

patient’s general understanding, knowledge, and 

expectations concerning drug taking and use, as 

well as the way he actually perform daily 

activities, will provide CPs with enough 

information to identify the patient’s drug-related 

problems and formulate a plan for appropriate 

action.   

Step 3 : Identification of drug-related problems 

(DRPs). 

The scenery of DRPs should be view at the outset 

of the symptoms reported by patients. It can, 

perhaps, be scented throughout the entire courses 

of step 1 and 2, since this is where the CP gathers 

symptom-specific as well as patient-specific data 

and critically examine it to determine if problem 

exists. In the face of busy commercial transactions, 

however, it is quite difficult for CP to become 

aware that a patients’ symptom has a problem 

unless he/she set out with the intention of looking 

for drug-related problems. As studied by Currie 

et.al.(1997), the detection of DRPs were increased 

after the CPs went through a training program. A 

40-hour pharmaceutical care training program was 
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developed and presented to pharmacists, and 

patients were randomly assigned to receive either 

traditional pharmacy services or pharmaceutical 

care, consisting of initial work-up and follow-up 

with documentation in a patient record. The 

findings showed that patients receiving 

pharmaceutical care were more than seven times as 

likely to have any problems identified, more than 

eight times as likely to have an intervention 

performed, and more than eight times as likely to 

 

 

Figure 2.0 Pictorial Documentation Form 

 

3. Upper part:

Headache

Dizziness

Problem with sleep

 Other(s):_______________________________ BP:

Pulse:

Temp (�C):

Associated symptom(s)

1. Front part:

Bloating

Heartburn

Nausea

Vomiting

 Breathlessness

2. Back part:

Low back pain

Upper back pain

Shoulder pain 

Neck pain

4. Lower part:

Numbness of hand(s)

Numbness of leg(s)

Swollen feet(s)

Constipation
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have a drug-related problem identified than were 

patients receiving traditional pharmacy services 

only.
40

  

It is certain that we need to have knowledge about 

the patient’s total drug use to address issues 

regarding DRPs. In addition, we need to explore 

other factors influencing the patient’s use of 

medicines. In the entire course of self-medication 

practices there are three main processes where a 

DRP can be generated: (i) patient’s presenting 

symptom ;(ii) patient’s drug utilization pattern; 

and (iii)  patient’s specific factors that may impede 

and influence the patient’s medication taking 

behavior. In practice, however, it may not be 

feasible to begin identifying medication problems 

unless the patient is interview thoroughly about 

drug use and relevant aspects to uncover potential 

and actual DRPs. In fact, this is a method currently 

used in clinical practice, especially by clinical 

pharmacists in hospitals and nursing homes,
41,42

 

and a high proportion of the DRPs identified in the 

interviews were of major clinical significance.
43 

   

The true prevalence of DRPs in self-medicating 

patients is unknown. Therefore, a tactful 

exploration of the patient’s presenting symptom, 

drug taking practices and behaviors, as well as the 

way patient actually cope with his/her illness, will 

provide pharmacists with enough information to 

identify the DRPs and formulate a plan for 

appropriate action. The categories of DRPs listed 

in Table 3.0 is an addition to the seven categories 

proposed by Cipolle et.al (1998)
19

 We concur with 

Cipolle that the  categories apply across all patient, 

practitioner, and institutional variables. The 

additional items in the list are mainly to take into 

account the three main processes of self-

medication practices mentioned earlier. In this 

context, the order of how the DRP were identified 

is important. In the practice of pharmaceutical care 

for minor illnesses, decisions’ concerning an 

indication for NPM is made first. By asking the 

key questions as depict in Figure 1.0, then, 

possible causes of DRPs are determined. Most 

importantly, this will guide the CPs in the process 

of problem solving during the encounter with 

patients. In addition, reasons for referral and 

effective care plan can be establish. Finally yet 

importantly, the process may seem lengthy and 

tedious, but once it becomes habitual and is 

perform routinely, the process can be both 

comprehensive and time-effective.  

Currently, a demonstration project of the STARZ-

DRP model is been studied among a group of 

community pharmacies in Penang. Ten retail 

pharmacies were recruited in the study that 

comprises of five control and five study 

pharmacies. All pharmacists taking part in the 

study was instructed to obtain information on the 

patient drug use during a natural dialogue and to 

apply the proposed model consistently but still 

with professional judgment. Hence, the model was 

not meant to be use literally but to be adjusted to 

the actual patient and his/her medication 

experience. The control group continues carry out 

their usual care while the study group exposed to 

the elements of pharmaceutical care that comprises 

of patient assessment, care plan, and monitoring. 

The STARZ-DRP was the assessment part of the 

pharmaceutical care. Patients who fulfilled the 

inclusion criteria and complaints of headache, 

dysmenorrhoea, back pain, constipation, 

dyspepsia, nasal symptoms, sore throat, cough and 

high temperature are invites to participate in the 

study. Apart from the documentation of the 

patient’s DRPs, a group of experts’ panel evaluate 

the appropriateness for triaging patients by 

community pharmacists. The group comprises of 

10 general practitioners and 10 community 

pharmacists. To the best of our knowledge, this is 

the first study of this kind, an attempt to provide a 

documentation of the pharmaceutical care practice 

for minor ailments.  

CONCLUSIONS 

This article highlights the importance of structured 

and systematic processes in triaging patients with 

minor illnesses. The STARZ-DRP introduces a 

format with the purpose of organizes a community 

pharmacist’s knowledge in a manner that allows 

him/her to begin identifying the actual and 

potential DRPs. However, it should be noted that 

STARZ-DRP is not intended to advocate self-

medication, but to provide a platform for 

collaboration with other health care professionals 

in order to promote rational use of medicines.  

Again, it is important to emphasize the importance 

of an effective communication skill and accurate 

clinical knowledge to distinguish between minor 

illness and major disease.  Further study is needed 

to determinate whether STARZ-DRP is more 

effective than other methods for pharmacy triage 

service when studied in a controlled, systematic 

manner.  
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ABATRACT 

This study was carried out to determine the extent to which demographic characteristic and disease variables 

are significantly associated with herbal use. This study was a cross sectional survey conducted by structured 

interview using a validated questionnaire. The subjects were selected using a convenience sampling of 250 

patients attending medical wards in Penang Hospital.  Univariate and multivariate analysis were performed to 

examine the predictors of herbal use. The result found 42.4% of participants (n=106) used herbal medicines, 

with more than one third used herbs and conventional treatments concomitantly (67.9%).  A total of 76 

patients (30.4%) used herbal medicines in the past 12 months, and 37 (14.8%) patients had ever been used 

herbs.  Multiple stepwise selection logistic regression modelling identified two significant determinants 

(P<0.05) of herbal use.  These were demographic factor, education attainment and disease variable, kidney 

problem.   Study findings indicate that patients with higher education attainment are more likely to use herbal 

medicines.  In contrast, those who suffer from kidney problems are associated with more than three times 

decreased odds. 

Keywords: Herbal medicine, education, kidney problem, demographics, disease 
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INTRODUCTION 

There is a rapid growing interest in herbal use 

globally.  The World Health Organization (WHO) 

estimates that 65%-80% of the world's population 

use traditional medicine as their primary form of 

health care.
1
  According to WHO, up to 80% of the 

population in Africa depends on traditional 

medicine for primary health care and in China, 

herbal medicines account for 30–50% of total 

medicinal expenditure. On the other hand, more 

than 50% of the populations have used 

complementary or alternative medicine at least 

once In Europe, North America and other 

industrialized regions.
2
  

Many studies have reported high rate of herbal use 

in patient population.  In a recent survey 

performed in a primary care setting in Alabama, 

26% were taking herbal products and the 

combined rate of herbal and supplement intake 

was 48%.
3
  A cross sectional survey on the use of 

complementary therapy by ambulatory patients 

found that almost half of the patients (48.2%) used 

any vitamins or herbs.  As much as 16.4% of 

patients were using herbal products during the 

study, 18.3% within the past year, and 22.3% 

ever.
4
 The most commonly used therapies among 

urban emergency department patients documented 

in a small study were massage (31%), 

chiropractory (30%), herbs (24%), and meditation 

(18%).
5
 Studies in other patient populations have 

also shown a significant prevalence of herbal 

use.
6,7

 Therefore, it is common for patients 

attending mainstream medical care to use herbs.  

These studies also supported the complementary 

role of unorthodox medical therapies in health 

promotion and disease treatment among patient 

population. 

As herbal medicine is a progressively regular form 

of complementary therapy used worldwide, the 

mailto:baidi@usm.my
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correlates or predictors of such unconventional 

therapy among patient population have been of 

great interest.  Numerous studies have examined 

the association between the demographic 

predictors and herbal utilization. Although the 

findings is not unanimous, some of the consistent 

predictors identified in the literature include being 

female 
8,9

, middle age group (25-49 years) 
10

, 

higher education level 
3,11

 , wealthier 
12,13

, and 

employed. 
14

 Perceived poorer health status 
12,15

, 

and chronic health problems 
5,16

 are also potential 

determinants of herbal use. 

Utilization of herbal medicines tends to be higher 

in some distinct patient population with specific 

medical conditions such as cancer 
6, 17

, arthritis 
18, 

19
, human immunodeficiency virus (HIV) disease 

20
, asthma 

7,21
, and chronic pain 

10,12
.  Recent 

survey reported an overall prevalence for herbal 

preparation use of 13% to 63% among cancer 

patients.
17

 Asthma patients have long been known 

to use other forms of traditional therapies, 

including herbal medicines in addition to 

conventional treatment.  A 1997 UK postal survey 

of 4741 asthmatic patients in an asthma 

organization revealed that the one year prevalence 

of alternative therapy was 11% for herbal 

therapy.
22

 Besides, rheumatological problems 

constituted the greatest percentage of cases being 

treated by medical practitioners practicing Chinese 

traditional medicine.
20

 

Despite there is well established prevalence 

estimates of herbal use in most developed 

countries, similar studies in Malaysia are 

particularly lacking.  Therefore, more information 

on predictors of herbal utilization based on a 

representative sample of patient population is 

required.  The study focuses on the herbal use 

among secondary care patients as this group of 

patients are usually associated with chronic illness 

and on long term multiple medications, thereby 

predisposing the increased risk of adverse effects 

and drug herb interactions. Information from study 

may assist in evaluating potential determinants that 

inspire patients to turn to herbal therapies and 

facilitate the design of future research on herbal 

usage.  Thus, using patient population that 

represents ethnic distribution in our society, we 

aimed to describe the pattern of herbal utilization 

by multiethnic secondary care patients and 

determine the extent to which demographic 

characteristic and disease variables increase the 

likelihood of herbal utilization.  We hypothesized 

that demographic characteristic as well as presence 

of chronic medical problems are significantly 

associated with herbal use. 

METHOD 

Sample 

A face to face interview using questionnaire was 

carried out on patients in medical ward, Penang 

General Hospital.  The study population consists 

of medical patients from cardiology, neurology, 

infectious and nephrology wards.  A convenience 

sample was selected from all patients attending 

medical ward, Hospital Pulau Pinang. All eligible 

patients presented during the study period were 

included for participation.  Patients were excluded 

if they were below 18 years, pregnant, unable to 

give consent for any reason, such as having 

neurological problem or language barrier.  A cover 

letter explaining the purpose of the study was 

shown to the patients before the consent was 

obtained.  Participation was voluntary.  

Concurrently, the medical record was reviewed for 

demographic information, diagnoses, and 

medications.  Overall, data were collected on 250 

patients. 

Questionnaire 

A questionnaire related to study framework was 

designed.  The questionnaire consists of four 

sections.  The first and second part of 

questionnaire contained questions on demographic 

and socioeconomic background of respondents.  

The socio-demographic variables included 

employment and lifestyle habits (smoking and 

alcohol consumption) in addition to age, gender, 

marital status, education and income level.  The 

third section elicits information on perceived 

health, current medical illness, drug regimen, 

family history and past medical history.  Patients 

were asked to rate their physical health status, on a 

standard 5 point Likert scale ranging from 

excellent to poor.   Respondents were also asked 

whether they had experienced any of a list of 14 

health related problems within the past year (Table 

2).  The final section consisted of questions on the 

use of herbal medicines, specifying name and 

details of the herbal medicine used.  Patients who 

use herbal medicine was further classified under 

current herbal user (past 12 months) and previous 

users (beyond 1 year or ever been used).  Other 

informations include duration, types of herbs used, 

registration with Drug Control authority (DCA), 

Malaysia; and reason for their use (treatment of 

acute or chronic illness, health maintenance). 
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Definition of herbal medicines 

The terminology used for herbal medicines is non-

standard.  Most of the previous studies classify 

herbs under “dietary supplement” which also 

encompasses vitamins, minerals as in accordance 

with DSHEA 1994 (Dietary Supplement Heath 

and education Act).  However, this study adopted 

the definition of herbal medicines as stipulated in 

World Health Organisation (WHO) guidelines for 

the appropriate use of herbal medicines in 1998.  

According to the guidelines, herbal medicine is 

defined as “plant derived materials or products 

with therapeutic or other human health benefits 

which contain either raw or processed ingredients 

from one or more plants”.  Under this definition, 

there are three kinds of herbal medicines, raw, 

processed plant materials and medicinal herbal 

products.  Raw plant material is defined as fresh or 

dry plant materials which are marketed whole or 

simply cut into small pieces.   Processed plant 

material is defined as plant materials treated 

according to traditional procedures to improve 

their safety and efficacy, to facilitate their clinical 

use, or to make medicinal preparations.  Medicinal 

herbal products is defined as finished, labelled 

pharmaceutical products in dosage forms that 

contain one or more of the following: powdered 

plant materials, extracts, purified extracts, or 

partially purified active substances isolated from 

plant materials.  Medicines containing plant 

material combined with chemically defined active 

substances, including chemically defined, isolated 

constituents of plants, are not considered to be 

herbal medicines. 

Data analysis 

Data were analyzed using the Statistical Package 

for Social Sciences SPSS version 15.0.  

Descriptive statistics were used to determine the 

prevalence of herbal use.  Pearson’s Chi-square 

test, and where necessary Fisher’s exact test were 

used to determine the association between herbal 

use and each of the independent variables related 

to demographic and medical/disease 

characteristics; a p value of ≤ 0.05 was considered 

to be statistically significant.  All tests were two 

tailed.  Variables found to be significantly 

associated with herbal use on univariate analysis 

were added in a   forward stepwise selection to 

construct the final model of predictor variables.
23 

 

Finally, the logistic model, which gives the 

probability that the outcome (herbal use) occurs as 

an exponential function of the independent 

variables (socio-demographic factors) will be 

derived.  Spearman rank correlation coefficient 

was obtained in order to measure how strongly two 

independent variables are related to one another.  

RESULT 

Descriptive statistics 

The final study population comprised 127 women 

(50.8%) and 123 men (49.2%).  The mean age was 

52.7 years (SD, 15.05; range, 18-86).  Malay 

patients made up 42.4% of respondents, followed 

by Chinese (34%), Indian (22.4%) and others 

(1.2%).  More than half of the patients’ age fell 

into age group 35-59 years (52.8%).  About 48.8 

% of participants had education below secondary 

level and 61.6% reported to have a gross 

household income in the lowest category (< 

RM1000).  Most of the patients were unemployed 

(58%) and for those who are employed, 62.5% 

joined private sector.    Table 1 summarizes socio-

demographic characteristics of the subjects 

included in the analysis. 

Socio-demographic characteristic and herbal use 

In this study, almost half of the patients (42.4%, 

n=106) reported using herbs, predominantly men 

(47.2%).  More than one third used herbs and 

conventional treatments concomitantly (67.9%).  

The 12 months prevalence of herbal use was 

30.4% as compared to 14.8% of patients who had 

ever used it.  The proportions of herbal users 

varied across ethnic group, with Chinese reported 

the highest rate of herbal use (47.1%), followed by 

Malay (45.3%), and Indian (32.1%).  Patients in 

the age group of 35-59 years were found to be 

major user of herbal medicines (47%).  Marital 

status and employment had no effect on herbal 

use.  A substantially higher percentage of patients 

with higher income level (> RM 3000) used herbal 

medicines, as compared to lower income group, 

with 72.7% and 41% respectively (not shown in 

data).  However, lifestyle habit such as smoking 

and alcohol consumption had no significant effect 

on herbal use (Table 1). 

Medical/ disease variables and herbal use 

Table 2 shows medical/disease variables 

associated with herbal use.  The 5 most commonly 

cited medical problems were hypertension 

(60.8%); cardiovascular problems (55.2%); 

diabetes mellitus (42.4%); kidney problems (26%); 

and infection (12.8%).  In this study, the 

percentage of herbal user was found to be higher 

in patients with the following medical illnesses: 

thyroid problem (83.3%), arthritis (70.6%), 
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chronic lung disease (66.7%), infection (53.1%), 

cancer (50%), and cardiovascular problems 

(47.1%).  On the other hand, 65.2% of patients 

have family history of illness; and 88.4% of 

patients have past medical history.  However, 

neither family history of illness nor past medical 

history was associated with higher use of herbal 

medicine.  In total, 74.4% of patients assessed 

their health as poor. A higher proportion of 

patients reported very poor and poor perceived 

health (44.7%) than of patients with fair or good 

use herbal medicine.   

Univariate statistics 

Univariate analysis showed that use of herbal 

medicine correlated positively with 

sociodemographic characteristic such as education 

(p=0.002), income level (p=0.021) and smoking 

status (p=0.043).  Medical or disease variables that 

significantly associated with herbal use were 

arthritis (p=0.029) and kidney problems 

(P=0.003).  The results of univariate analysis are 

shown in Table 3 (a) and (b). 

 

Table 1   Descriptive characteristics of the study population 

Variable No of patient (%) User (%) Non-user (%) 
    

Gender    

         Male 123 (49.2) 58 (47.2) 65 (52.8) 
         Female 127 (50.8) 48 (37.8) 79 (62.2) 
Age (years)    
          18-34 32 (12.8) 12 (37.5) 20 (62.5) 
          35-59 132 (52.8) 62 (47.0) 70 (53.0) 
          60-88 86 (34.4) 32 (37.2) 54 (62.8) 
Ethnic/ race    
          Malay 106 (42.4) 48 (45.3) 58 (54.7) 
          Chinese 85 (34.0) 40 (47.1) 45 (52.9) 
          Indian 56 (22.4) 18 (32.1) 38 (67.9) 
          Others 3 ( 1.2) 0 (0) 3 (100) 
Religion    
          Islam 107(42.8) 49 (45.8) 58 (54.2) 
          Buddhist 83 (33.2) 39 (47.0) 44 (53.0) 
          Hinduism 56 (22.4) 18 (32.1) 38 (67.9) 
          Christianity 1 (0.4) 0 (0) 1(100) 
          Others 3 (1.2) 0 (0) 3 (100) 
Marital status    
          Single 32 (12.8) 11 (34.4) 21 (65.6) 
          Married 215 (86.0) 93 (43.3) 122 (56.7) 
          Divorced 3 (1.2) 2 (66.7) 1(33.3) 
Working status    
          Working  79 (31.6) 35 (44.3) 44(55.7) 
          Not working 145 (58.0) 55 (37.9) 90 (62.1) 
          Retired 26 (10.4) 16 (61.5) 10 (38.5) 
Employment    
          Private 50 (62.5) 21(42.0) 29 (58.0) 
          Self-employed 8 (10.0) 5 (62.5) 3 (37.5) 
          Government 22 (27.5) 10 (45.5) 12 (54.5) 
Income (monthly)    
          <RM 1000 154 ( 61.6) 56 (36.4) 98 (63.6) 
          RM 1000-3000 85 (34.0) 42 (49.4) 43 (50.6) 
          RM 3000-5000 9 (3.6) 7 (77.8) 2 (22.2) 
          >RM 5000 2 (0.8) 1 (50.0) 1(50.0) 
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Education level    
          None 29 (11.6) 7 (24.1) 22 (75.9) 
          Primary 93 (37.2) 30 (32.3) 63 (67.7) 
          Secondary 104 (41.6) 56 (53.8) 48 (46.2) 
          Tertiary 24 (9.6) 13 (54.2) 11(45.8) 
Smoking    
         Never 159 (63.6) 58 (36.5) 101(63.5) 
         Former 72 (28.8) 38 (52.8) 34 (47.2) 
        Current 19 (7.6) 10 (52.6) 9 (47.4) 
Alcohol    
        Never 190 (76.0) 77 (40.5) 113 (59.5) 
        Former 47 (18.8) 26 (53.1) 21(46.9) 
        Current 13 (5.2) 3 (23.1) 10 (76.9) 
Family History of Illness    
         Yes 163 (65.2) 72 (44.2) 91 (55.8) 
         No 69 (27.6) 28 (40.6) 41 (59.4) 
         Unknown 18 (7.2) 6 (33.3) 12 (66.7) 
Past Medical History    
          Yes 221 (88.4) 90 (40.7) 131 (59.3) 
          No 29 (11.6) 16 (55.2) 13 (44.8) 
Drug Allergy    
          Yes 35 (14) 17 (48.6) 18 (51.4) 
          No 214 (85.6) 89 (41.6) 125 (58.4) 
Perceived Health    
         Very poor 4 (1.6) 3 (75.0) 1 (25.0) 
         Poor 186 (74.4) 82 (44.1) 104 (55.9) 
         Fair 51(20.4) 18 (35.3) 33 (64.7) 
         Good 
 

9 (3.6) 
 

3 (33.3) 
 

6 (66.7) 
 

 

 

To ascertain which of the demographic/ disease 

variables were independently related to herbal use 

among medical patients, a logistic regression was 

conducted.  Each of these variables was dummy 

coded and used as independent variables.   

Multiple logistic regression model 

Multiple stepwise selection logistic regression 

modelling resulted in the final selection of two 

significant determinants (p<0.05) of herbal use 

among medical patients.  These were: (i) education 

attainment (OR 4.06; 95% CI 1.47-11.26) and; (ii) 

kidney problem (OR 0.35; 95% CI 0.18-0.69).  

Elements strongly associated with herbal use on 

univariate analysis such as income level, smoking 

status, and arthritis problem were no longer 

associated with herbal use when controlled for 

other variables.  Table 4 indicates the adjusted 

odds ratios and 95% confidence intervals for the 

independent variables that emerged as significant 

predictors. 

On the other hand, the relationship between age 

groups, income level, education and perceived 

health were investigated using Spearman rank 

correlation coefficient.  There was a weak, 

negative correlation between age groups and 

income level as well as education level (r= -0.227; 

p<0.01 and r= -0.152; p<0.05 respectively).  

Similar observation was found between education 

and income level except there was a positive 

correlation between these two variables (r= 0.173; 

p<0.01).  Table 5 presents the intercorrelations of 

hypothesized predictor variables and use of herbal 

medicine. 

DISCUSSION 

Herbal use in survey sample was high and 

generally consistent with the western population.
3, 

4
 The higher usage of herbal medicine in middle 

aged patients reported in other studies is in 

agreement with our results.
11, 14

 Unlike previous 

findings 
8,9 

, male patients were the predominant 

user of herbal medicine in this study. Possible 
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explanation for this discrepancy lies in the 

adoption of “dietary supplement” definition in 

prior studies, which also includes vitamins, herbs 

and functional food. Nevertheless, when the 

influences of all possible confounders were 

adjusted, gender was no longer related to an 

increased use of herbal medicines.   

 

Table 2   Medical /disease variables with herbal use 

Variables 
 

No of patient  
(%) 

              Herbal User 
Disease No Disease 

Current Medical Illness    

          Thyroid problem 6 (2.4) 5  (83.3) 101 (41.4) 
          Arthritis  17 (6.8) 12 (70.6) 94 (40.3) 
          Chronic lung disease 9 (3.6) 6  (66.7) 100 (41.5) 
          Infection 32 (12.8) 17 (53.1) 89 (40.8) 
          Cancer 6 (2.4) 3  (50.0) 103 (42.2) 
          Cardiovascular 138 (55.2) 65 (47.1) 41 (36.6) 
          GI problem 20 (8) 9  (45.0) 97 (42.2) 
          Asthma 14 (5.6) 6  (42.9) 100 (42.4) 
          Hypertension 152 (60.8) 61 (40.1) 45 (45.9) 
          Neurological problem 13 (5.2) 5  (38.5) 101 (42.6) 
         Systemic Lupus  
         Erythematous (SLE) 

11 (4.4) 
 

4  (36.4) 
 

102 (42.7) 
 

          Diabetes Mellitus 106 (42.4) 38 (35.8) 68 (47.2) 
          Kidney problem 65 (26.0) 17 (26.2) 89 (48.1) 
          Skin problem 
 

1 (0.4) 
 

0 (0) 
 

106 (42.6) 
 

 

Among ethnic group, Chinese reported with higher 

rate of herbal use, which is in agreement with prior 

research.
7
 The popularity of traditional medicine 

among Chinese remains undiminished despite the 

rapid modernization of mainstream medical care.  

Herbal use has also been related to various health 

related behaviour pattern.  Former smokers and 

drinkers used herbal medicine to a greater extent 

than non-smokers as well as non-drinkers, which is 

in contrast to previously reported by Gregar.
24

 

However, when all the possible confounders were 

taken into consideration, there was no significant 

effect on the outcome variables. 

 

Most common medical illness correlated with the 

herbal use in this study was thyroid problem, 

which is contrary to other reports.
12, 19

 

Nonetheless, study has found that a large 

percentage of patients with arthritis, chronic lung 

disease, and cancer used herbal medicines, which 

corresponds well to other findings.
17, 18, 25

 People 

who resort to alternative treatment usually have 

chronic conditions for which modern medicines 

and synthetic drugs have failed to provide a 

satisfactory solution.  Poor prognosis in cancer 

(paltiel 2001) and alleged non noxious effects of 

herbal medicine versus toxic chemotherapy 

regimen may create demands for natural 

supplements including herbs.  Research indicated 

that patient with arthritis are more likely to explore 

alternative medicine in coping with this 

devastating disease, with an estimated 60-90% of 

persons with arthritis use complementary 

therapy.
26

 

From the study, we did not observe any 

statistically significant socio-demographic factors 

associated with the herbal use except higher 

education level.  This may be attributed to low 

socioeconomic diversity within the study sample 

and resulting low variability among the 

demographic variables. Based on the results from 

the multiple logistic regressions, education 

emerged as an important predictor of herbal use.  
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Unlike other Asian countries 
27, 28

, education that 

predicted the use of herbal medicine is in basic 

agreement with that reported in Western countries 
8, 9

 but the new finding in this study is the kidney 

problem, which requires further investigation.  

Education may enhance the chances that people 

exposed to diverse unconventional therapies, either 

by advertising media or personal reading of 

relevant books.  However, a controversial saying is 

that patients with lower education background are 

more culture-bound 
28

 and less aware of the 

importance of evidence based information, thus 

more likely to conform to alternative therapy. 

 

Table 3(a)   Univariate analysis of factors associated with herbal use amongst                     

multiethnic secondary care patients (socio-demographic) 

 

Variables Total  Herbal Use, n (%) P-value 

    

Gender    
       Male 123 58 (47.2) 0.171 
       Female 127 48 (37.8)  
Age    
       18-34 32 12 (37.5) 0.302 
       35-59 132 62 (47.0)  
       60-88 86 32 (37.2)  
Marital status    
       Single/divorced 35 13 (37.1) 0.621 
       Married 215 93 (91.2)  
Ethnic     
       Malay 106 48 (45.3) 0.442 
       Chinese 85 40 (47.1)  
       Indian  56 18 (32.1)  
Working status    
       Working  79 35 (44.3) 0.074 
       Not working 145 55 (37.9)  
       Retired 26 16 (61.5)  
Employment    
      Private 50 21 (42) 0.556 
      Self-employed 8 5 (62.5)  
      Government 22 10 (45.5)  
Income level    
      ≤ RM1000 154 56 (36.4) 0.021 
      > RM1000 96 50 (52.1)  
Education    
      None 29 7 (24.1) 0.002 
      Primary 93 30 (32.3)  
      Secondary 104 56 (53.8)  
      Tertiary 24 13 (54.2)  
Smoking status    
     Never 159 58 (36.5) 0.043 
     Former 72 38 (52.8)  
     Current 19 10 (52.6)  
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Alcohol status    
     Never 190 77 (40.5) 0.065 
     Former 47 26 (55.3)  
     Current 13 3 (23.1)  
Self Perceived Health    
     Very poor/ Poor 190 85 (44.7) 0.238 
     Fair/ Good 
 

60 
 

21 (35) 
  

 

 

 

Table 3(b)    Univariate analysis of factors associated with herbal use amongst                    

multiethnic secondary care patients (disease/ current illness) 

 

Variables Total  Herbal Use, n (%)  P-value 

    

          Thyroid problem 6 5  (83.3) 0.086 
          Arthritis  17 12 (70.6) 0.029 
          Chronic lung disease 9 6  (66.7) 0.174 
          Infection 32 17 (53.1) 0.261 
          Cancer 6 3  (50.0) 0.7 
          Cardiovascular 138 65 (47.1) 0.123 
          GI problem 20 9  (45.0) 0.992 
          Asthma 14 6  (42.9) 1 
          Hypertension 152 61 (40.1) 0.44 
          Neurological problem 13 5  (38.5) 0.994 
         Systemic Lupus  
         Erythematous (SLE) 

11 
 

4  (36.4) 
 

0.764 
 

          Diabetes Mellitus 106 38 (35.8) 0.095 
          Kidney problem 65 17 (26.2) 0.003 
          Skin problem 
 

1 
 

0 (0) 
 

1 
 

 
 

Table 4   Significant Predictors in the Multiple Logistic Regression (p<0.05) 

Variable    OR 95% CI     P -value 

       

Education *   4.06 1.47-11.23      0.007 

Kidney problem †   0.35 0.18-0.69       0.002 

       

OR: Odds ratio; CI: confidence interval 
*Coded on a 4 point Likert scale 

†Coded as dichotomous variable  
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Table 5   Intercorrelations of hypothesized predictor variables and use of herbal medicine 

Variables 

    

1 2 3 4 

Age groups …    

Income level -0.227 *  …   

Education level -0.152 † 0.173 * …  

Perceived health -0.057 0.076 0.039 … 

     

 
 

* Correlation is significant at the .01 level (2-tailed) 

† Correlation is significant at the .05 level (2-tailed). 

 

Our study found an intriguing determinant of 

herbal disuse, which is kidney problem.  Patient 

with kidney problem was three times less likely to 

use herbal medicine.  The hypothesized 

explanation is that patient with failing kidney 

function would not take the risk of more exposure 

to herbs as the “toxin-filtrating” properties of 

kidney is well acknowledged.
29

 This is further 

validated by the intrinsic functioning or properties 

of kidney, where active uptake by tubular cells and 

high concentration in the medullary region 

increased the risk of kidney injury.
30

  Repetitive 

stringent warnings by clinicians against using any 

medications other than those prescribed may also 

account for decreased likelihood of herbal use.   

Various renal syndromes were reported after the 

use of medicinal plants, including tubular necrosis, 

acute interstitial nephritis, hypertension, papillary 

necrosis, and nephrolithiasis.
30

 This alarming rate 

of published data on damaging effect of herbal 

extracts to kidney may in turn discourage the use 

of herbal medicines.  For example, the 

mineralcorticoid activity of licorice (Glycyrrhiza 

glabra) is manifested as headache, sodium and 

water retention, hypokalemia, metabolic alkalosis, 

hypertension, heart failure, and suppression of the 

renin-aldosterone system.
30

 Many products contain 

substantial amount of glycyrrhizic acid; namely, 

health products (herbal cough mixtures, licorice 

tea, licorice root).
31

 This compound can be found 

in 74% of Chinese herbal teas. 
32 

 

Herbal medicine also may be hazardous for renal 

patients because of potential drug herb 

interactions.  For example, the immunostimulating 

effect of Echinacea (Echinacea angustifolia), and 

licorice (Glycyrrhiza glabra), may offset the 

immunosuppressive effect of cyclosporine, a 

commonly use drug in kidney transplant .
33

  This is 

particularly important in our study as majority of 

the kidney patients in our study sample suffered 

from end stage renal failure and awaiting for 

kidney transplant.  In addition, the effect of 

cyclosporine will be reduced if co administered 

with St John’s Wort (Hypericum perforatum), a 

potential inducer of liver enzymes as these two 

elements share the common metabolic pathway.
34

 

The need for nephrologists and other caregivers to 

elicit information of herbal use among patients is 

warranted despite the low frequency of herbal use 

in kidney patients verified in our study. 

CONCLUSION 

Our study results indicate that there is no single 

determinant of the present popularity of herbal 

medicines exists.   Higher education level and 

kidney problems were significantly correlated with 

herbal utilization among secondary care patients 

when the influences of socio-demographic 

characteristic were adjusted.  The growing interest 

in herbal medicines in local community 

necessitates continuous evaluation of herbal 

medicines in all aspects. 
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ABSTRACT 

Coronary heart disease (CHD) is the leading cause of morbidity and mortality globally. Identification of 

common risk factors and risk stratification helps to prioritize primary preventive measures and hence can 

reduce this epidemic. This retrospective cross sectional study was carried out to assess the primary preventive 

measures according to 10 years CHD risk stratification. One hundred thirty (67 female and 63 female) middle 

aged (40-65 years) patients admitted to PPUKM’s medical ward with no prior diagnosis of CHD were 

selected. Patient diagnosed with diabetes or hypertension related to pregnancy was excluded. The patients’ 

medical record and order management system (OMS) were screened to obtain relevant demographic 

information, medical and medication history and related laboratory results. The Joint British Societies CHD 

risk prediction chart was used to calculate the 10 years CHD risk. Gender specific differences of 10 years 

calculated CHD risk, baseline measure of BP, cholesterol, weight, BMI, HbA1C level and number of patients 

who received primary preventive measures were used as outcome measures. Results showed that male patients 

had a significantly higher 10 years CHD risk than female (P < 0.05). Hypertension was the most prevalent risk 

factor followed by diabetes and dyslipidemia. About10% (n=6) of hypertensive patients with SBP≥160 mmHg 

and 32 (37%) diabetic patients did not receive antihypertensive therapy and lipid lowering therapy 

respectively. Hence, there is a need for further improvement in primary preventive measures for CHD. 

 

Key words: Coronary heart disease, risk factors, primary prevention, Joint British Risk prediction chart, 10 

years CHD risk  
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INTRODUCTION 

 

CHD is the principal cause of morbidity and 

mortality in many countries world-wide. WHO 

(2001) estimated that by the year 2020, it will be 

the single largest cause of disease burden globally. 

According to department of statistics of Malaysia, 

CHD is among the three leading cause of 

medically certified death in Malaysia. National 

heart association of Malaysia (2009) estimated that 

CHD afflicted 141 persons/100,000 populations 

each year.  

 

Risk factors for CHD which are defined and 

confirmed by the Framingham study conducted by 

Gordon et al. (1977) and other interventional trials 

include, male gender, advanced age, family history 

of early heart disease, cigarette smoking, high 

blood pressure, high blood cholesterol, being 

overweight, physical inactivity, and diabetes. 

However, these studies were conducted 

predominantly on Caucasian and migrant Asian 

populations. Recently there is a growing interest to 

examine the impact and role of established risk 

factors of CHD on Asian population in times of 

economic advancement and modernization in Asia 

(Jeannette et al 2001).
 

Global risk assessment is an approach to CHD 

prevention that estimates the absolute risk based 

on the summation of risks contributed by each risk 

factor. The risk factors do not add their effects in a 

simple way. Rather, they multiply each other's 

effects. Although not all risk factors are 

modifiable, all can contribute to the risk 

assessment, and the intensity of risk factor 

management can be adjusted according to the 

severity of the overall risk. 

 

Primary prevention of CHD requires modification 

of risk factors or prevention of their development 

with the aim of delaying or preventing new-onset 

CHD.  The National Cholesterol Education Program 

mailto:semiraabdi@gmail.com
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Adult Treatment Panel guidelines (NCEP ATP III) 

provide recommendations for CHD prevention, 

focusing on lipid lowering by adjusting the
 
intensity 

of cholesterol lowering therapy with absolute risk. 

As indicated in the report by joint national 

committee (1993), the National High Blood 

Pressure Education Program (NHBPEP) has set 

forth a parallel approach for blood pressure control. 

In contrast to the NCEP, however, earlier NHBPEP 

reports did not match the intensity of therapy to 

absolute risk for CHD. "Normalization" of blood 

pressure is the essential goal of therapy regardless 

of risk status. 

  

This study was set to determine the occurrence of 

common risk factors and global assessment of 

these risk factors to examine the extent of primary 

preventive measures based on the risk stratification 

and furthermore, it looked into the trends of 

prescribing for antihypertensive and lipid lowering 

agents for primary prevention of CHD. 

 

METHODS 

 

This is a retrospective, cross-sectional survey that 

included conveniently sampled participants 

admitted to medical ward of PPUKM between the 

year 2007 and 2008.  Patients’ information about 

their age, sex, race, medical condition, medication 

history and related laboratory results were 

obtained from patients’ medical record and the 

order management system (OMS). 

 

The study utilized the Joint British Societies (JBS) 

CHD risk prediction charts to calculate the 10 

years CHD risk. The British risk prediction chart is 

superior to other risk assessment methods because 

it directly plots the Framingham function for a 

given level of absolute CHD risk resulting in more 

accurate value. Furthermore, this method 

represents the Framingham data more 

appropriately than other charts since it stratifies the 

CHD risk into three categories (<15% (green 

band), 15-30% (orange band) and >30% (red 

band)). 

 

The study included patients between 40 and 65 

years of age without a prior diagnosis of CHD. 

The patients < 40 years of age are not recruited for 

the study since JBS cannot be used to accurately 

predict the CHD risk in this age group. Patients 

with diabetes or hypertension related to pregnancy 

are excluded. Missing values were considered as 

absent (zero). Subjects were considered smokers if 

they were reported as smokers regardless of the 

number of cigarettes they smoke daily and they are 

considered as previous smokers if they stopped 

smoking for at least 6 months (Larabie 2005). 

 

Hypercholesterolemia is defined according to the 

categories indicated on the NCEP ATPIII 

guidelines. Patients having ≥ 30 kg/m
2
 body mass

 

index (BMI) were considered obese. Respondents 

were considered to have diabetes if they were 

reported to be diagnosed with diabetes in past year, 

or have a blood sugar level greater than or equal to 

126 mg/dL or if were prescribed with oral 

hypoglycaemic agent or insulin. Hypertension was 

considered present if respondents had a reported 

high blood pressure (SBP ≥ 140 mm Hg and DBP 

≥90 mm Hg) on two or more occasions or if they 

were ever prescribed medication to lower their 

blood pressure. Family history was considered 

present if the record indicated diagnosis of CHD or 

stroke (TIA) in first degree relatives regardless of 

age of onset.  

 

OUTCOME MEASURES 

 

The outcome measures include baseline measure 

of BP, cholesterol, weight, BMI, HbA1C level, 10 

years calculated risk of CHD, and proportion of 

patients who received primary preventive 

measures, trends of prescribing for primary 

prevention. 

  

STATISTICAL ANALYSES 

 

Analyses were performed using SPSS version 15.0 

for window. Descriptive statistics was used to 

characterize respondents, chi-square tests to assess 

differences in proportions, and the student t test to 

assess differences in means. The difference is 

considered significant for a statistical P value of P 

< 0.05. 

 

RESULTS 

 

A total of 200 patients medical records were 

screened for this study and 130 (67 female and 63 

male) patients were included based on the 

inclusion criteria. Malays accounted for 53% 

(n=69) of the population studied (n=130) while the 

remaining 47% were Chinese (n=47, 36%), 

Indians (n=13, 10%) and other races (n=1, 1%). 

 

The (mean ± SD) age and weight of the study 

population was 55.54 ± 6.764 years and 66.0 ± 

13.08kg. The BMI was calculated for 105 patients, 

17% (n=18) were found to obese (BMI ≥ 

30kg/m2) and 27% (n=28) were overweight (BMI 

between 25-30 kg / m
2
). 
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A total of 23.8% (n=31) of the subjects were 

current smokers and 27 (20.7%) subjects had 

stopped smoking in the previous 6 months to 3 

years. 

The difference for measured baseline TC, HDL-C, 

LDL-C and SBP between male and female was not 

significant (P > 0.05). Similarly there was no 

significant difference between different races with 

regard to calculated 10 years CHD risk. The  

calculated 10 years CHD risk differed significantly 

between male and female subjects at  level of 

t(128) =2.106, P < 0.05 (Table 1).  

 

Family history record was not found for 23 % of 

the study population. For those with family history 

records, 63.85% did not have any history of CHD, 

while 13.08% were indicated to have family 

history of CHD.  

 

Hypertension is the most common risk factor in 

this study population and  25.6% (32) of the 

patients were treated with monotherapy while dual 

therapy and multiple drug therapy (≥3drugs) was 

given to 35% (42) and 24% (29) of the patients 

correspondingly. Conversly, 15% (n=13) of 

patients did not receive any drug for the 

management of their high blood pressure. 

 

 

Table 1.  Gender Specific Differences in Weight, BP, Cholesterol and Calculated 10 Years CHD Risk. 

 

 

 

Parameters Mean ± SD P value 

Male Female 

 

 

Weight 

 

 

68.58kg ± 12.89 

 

63.58 kg ± 12.89 

 

HDL-C 

 

55.33 mg/dL ± 30.37 49.90mg/dL ± 27.29 0.5 

TC 

 

192.2 mg/dL ± 53.34 197.69mg/dL ± 65.57 0.59 

LDL-C 

 

109.68mg/dL ± 42.66 120.50mg/dL ± 50.43 0.19 

Systolic blood pressure 

 

155.20mmHg ± 31.2 162.5mmHg ± 26.47 0.16 

10 years calculated risk of CHD 

 

18.8%  ± 10.87 15.22% ± 8.56 0.037* 
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Figure 1. Distribution of CHD risk factors among the population 

 

 

 

 

 

Table 2. Demographic Characteristics of Respondents According to Risk Stratification 

 

Demographic 

characteristics 

 

 Risk stratification 

<15% 15-30% >30% 

Male 

Female 

25 

37 

26 

27 

12 

3 

Malay 

Chinese 

Indian 

Others 

31 

23 

7 

1 

30 

19 

4 

0 

8 

5 

2 

0 

 

 

DISCUSSION 

 

 

The findings of the study showed that 52 % (n=68) 

of the population have a 10 years CHD risk greater 

than or equal to 15% according to the JBS CHD 

prediction chart risk category. 

 

The 10-year risk stratification for CHD provide 

guidance for prioritizing primary prevention 

measures of CHD.  The remaining 48 % (n=62) 

were found to have low absolute risk (10 years 

CHD risk < 15%). Low absolute risk particularly 

among young adults does not ensure a lifetime of 

low risk because the number and severity of 

metabolic risk factors worsen with aging. Hence 

periodic monitoring is needed to assess the 

changes in risk status over time. 

 

Although JBS risk prediction chart is a valuable 

tool in predicting CHD risk, it has some 

limitations. This arises from the fact that the 

scoring system is derived from Framingham heart 

study participants which differ from the subjects 

considered in this study by their geographical 

location and ethnic group. However, an advantage 

of using JBS is that it suggests priorities for 

instituting primary prevention strategies. 

 

This study comprises of patients between 40-65 

years of age which could benefit greatly from the 

primary preventive measures.  
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Figure 2. Number of Patients Who Received Anti Hypertensive Therapy Versus The Systolic Blood 

Pressure 

 

 

 

 

Figure 3. Use of Lipid Lowering Therapy According to Risk Stratification 
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Table 4. Total Cholesterol Range-Diabetes-Lipid Lowering Therapy Cross Tabulation 

Lipid lowering 

therapy 

 

Total cholesterol 

range 

Diabetes Total 

  

Given  

  Diabetes No Diabetes  

TC Range  < 200 23 7 30 

200-239 16 6 22 

≥ 240 15 5 20 

  Total 54 18 72 

Not given  TC Range  < 200 24 16 40 

200-239 7 9 16 

≥ 240 1 1 2 

  Total 32 26 58 

 

 

 

 

Figure 4. Use of Aspirin According to Risk Stratification 

 

 
 

 

The number of female subjects in the study is 

higher than male subjects, because male subjects 

have higher chance of being diagnosed with CHD 

than females in this age group. As reported by 

Paranjape et al. (2005) women in the age group of 

20–50 are shown to have much less susceptibility 

to coronary heart disease and other atherosclerotic 

diseases as compared to men. The findings of this 

study  

 

also showed significantly higher calculated 10 

years risk of CHD for male than female         (P < 

0.05).  There is no statistical difference between 

the different sexes and races with regard to risk 

stratification (Table 2).  

According to the Framingham Heart Study, obesity 

increases an individual's risk of CHD by 104 

percent. This is because obesity raises blood 

cholesterol and triglyceride levels, and reduces 

HDL levels which lead to more plaque build up in 

the arteries. Obesity increases blood pressure and 

can lead to diabetes. A total 17% of the subjects 

(n=18) were found obese and n=28 (27%) were 

overweight.  As reported by Gotto (2002) and 

NHLBI (2005) patients who are under high risk for 

CHD but had BMI > 25kg/m
2
 would require total 

life style changes (TLC). 
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Ezzati et al. (2005) reported that smoking 

contributes to high prevalence rate in CHD 

mortality and is mostly related to men in all 

regions and it. Similarly in this study, 92.5% 

(n=25) of the smokers in the study were male 

(Figure 1). Rapid reversal of CHD mortality is 

observed epidemiologically after smoking 

cessation, even in patients with established CHD. 

Thomson & Rigotti (2003) recommended to give 

due emphasis to efforts to reduce smoking 

prevalence. 

In this study, 90% subjects were having 

hypertension (Figure 1) and according to the study 

done by Lee et al. (2000) in Singapore to compare 

the relatively different contributions of risk factors 

to the risk of CHD between Asians and Caucasians 

showed that hypertension is the most important 

risk factor for CHD in Asians. 

Out of 117 hypertensive patients in this study, 88% 

(n=100) received antihypertensive therapy. 

According to the Joint British recommendations on 

prevention of CHD, life style advice and drug 

treatment should be given for a patient with SBP is 

≥ 160 mmHg or DBP ≥ 100 mmHg, regardless of 

absolute CHD risk. In this study 10% (n=6) of the 

subjects with SBP ≥ 160 were not on any 

medication (Figure 2). 

As indicated by Benner et al. (2001), large 

prospective randomized trials have confirmed the 

importance of blood pressure control in reduction 

of cardiovascular mortality and morbidity, 

irrespective of the class drugs used.  

Diabetes too increases the risk of developing 

CHD. ATP III indicated that most patients with 

diabetes are at high risk even in the absence of 

established CHD. For effective CHD prevention it 

is recommended that optimal glycaemic control 

should be reached (HbA1c< 7%). Results from this 

study showed that subjects had a significantly 

different HbA1c level (t (87) =3.387, P< 0.05) 

from the target level and the majority of subjects 

were having HbA1c level greater than 7 %.  

A study by Hu et al. (2001) shows that type II 

diabetics have the same cardiovascular risk as non-

diabetics post myocardial infarction, suggesting a 

strong case for all patients with type II diabetes to 

receive cholesterol lowering therapy. 

The findings of this study showed a significant 

association between diabetes and lipid lowering 

therapy use (P < 0.05). Among diabetic patients, 

62%, (n=54) received lipid lowering agent. On the 

contrary, 37% (n=32) of the diabetic subjects did 

not obtain any lipid lowering agent. Only 3% 

(n=1) of these patients had TC ≥ 240mg/dL while 

22% (n=7) and 75% (n=24) had a borderline TC 

(200-239 mg/dL) and desirable TC (< 200mg/dL) 

respectively (Table 4).  

Dyslipidemia is the third prevalent risk factor after 

hypertension and diabetes occurring in 46.2% (60) 

of the subjects. Lipid lowering therapy was given 

to 87%, 53% and 50% of subjects with 10 years 

risk of CHD > 30%, 15-30 % and < 15% 

respectively. The Joint British guideline 

recommended all patients with 10 years CHD risk 

≥15% should receive lipid lowering therapy. 

 

Law et al. (2003) reported that lipid lowering 

therapy (statin) is effective in decreasing coronary 

heart disease (CHD) and stroke risk, both in 

primary and in secondary prevention. 

The benefit of treatment with a statin is observed 

among people with annual levels of risk as low as 

1%. Heart Protection Study Collaborative Group 

(2005) suggest that even at this level of risk statin 

treatment is cost effective within the terms of 

reference applied to other medical treatment.  

Aspirin uses for primary prevention have been 

evaluated in three major meta-analysis conducted 

by Hyden et al (2005), Sanmuganathan et al. 

(2001) and Ridker et al (2005). The use of aspirin 

for the primary prevention of CHD was reported to 

be beneficial among patients with high 

cardiovascular risk. Furthermore De Backer et al. 

(2003) recommends aspirin for primary prevention 

in adults with diabetes or well-controlled 

hypertension and in men at high risk > 20%. 

However the benefits of aspirin in patients with 

lower risk remains controversial. 

In this study, aspirin use increased with increase in 

10-year CHD risk level (Table 6). The association 

of the risk level with use of aspirin was statistically 

significant; (X
2
=10.19, df= 2, P < 0.05).  

Moreover, use of aspirin is strongly associated 

with presence of diabetes (X
2
=4.397, df= 1, P < 

0.05) and dyslipidemia.  

CONCLUSION 

Risk factor modification is crucial to reduce the 

morbidity and mortality related to CHD. This 

study reveals that the most prevalent risk factor for 

CHD was hypertension and this may be attributed 

to healthcare factors including under diagnosis or 

inadequate control of previously diagnosed 
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hypertension. Primary prevention measures are 

highly recommended for those with higher risk 

groups for each risk factors modulated. However, 

not all treatment eligible patients received primary 

preventive measures as observed in this study. 

Therefore, future evaluation into the reason for 

suboptimal primary prevention practice is required 

to improve the management practice.  
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ABSTRACT 

 

Aminoglycosides are a group of antibiotics that have been widely used in treatment of infections especially 

caused by gram negative bacteria. The purpose of this research was to study the aminoglycosides use among 

in-patients. This study was carried out retrospectively which included the patients 18 years and above who had 

received aminoglycosides therapy from July 2008 until December 2008. Patients with incomplete data were 

excluded. A total of 104 patients were included in this study based on the inclusion criteria. The 

aminoglycosides were used in patients who had normal renal function and also in patients who were in end 

stage renal failure. Gentamicin was the most frequently used (44.2%), followed by amikacin (33.7%), 

netilmicin (13.4%) and the least frequently used was streptomycin (8.7%). The culture and sensitivity test had 

been performed only to 62% of patients. Indication was appropriate in 95.2% patients and was inappropriate 

in 4.8% patients (p<0.001). Appropriate doses were given to  59.6% patients and  37.4% patients had received 

inappropriate doses (p>0.05) and 5.8% patients were not assessable. Duration of therapy was appropriate in 

87.5% patients and there were 12.5% patients did not received therapy in appropriate duration (p<0.001). A 

total of 77(89.5%) cases of pharmacodynamic and 9(10.4%) cases of pharmacokinetic potential drug-drug 

interactions between aminoglycosides and other drugs were identified. There were 3 cases had minor severity 

and the rest had moderate severity. Conclusion: The appropriateness of aminoglycosides use still needs to be 

improved in order to ensure  their effectiveness and safety in clinical setting. 

 

Keywords:  aminoglycosides; antibiotic; infection treatment; drug use evaluation; drug interactions. 
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INTRODUCTION 

 

Aminoglycosides are active particularly against 

aerobic, gram-negative bacteria and  also active 

against certain gram-positive organisms. The most 

commonly used aminoglycoside was gentamicin 

but amikacin may be particularly effective against 

resistant organisms
1
. Aminoglycosides exhibit

 

concentration-dependent bactericidal activity and 

postantibiotic
 
effect that allows continued efficacy 

even when serum concentrations
 

fall below 

expected minimal inhibitory concentrations
2

. 

 

Aminoglycosides are most frequently used 

clinically in empirical therapy of serious infections 

such as septicemia, nosocomial respiratory tract 

infections, complicated urinary tract infections and 

complicated intra-abdominal infections caused by 

aerobic gram-negative bacilli
3
. They are also used 

for prophylaxis, especially against endocarditis
1
. 

However, in long-term treatment, once an 

organism had been identified and susceptibilities 

had been determined, aminoglycosides were often 

discontinued in favor of less toxic antibiotic 

options
3
 

 

Since aminoglycoside antibiotics were being 

introduced into therapeutic practice in 1944, 

gentamicin and amikacin were the most commonly 

used antibiotics worldwide for the treatment of 

gram-negative bacterial infections. In many cases, 

they have been the only effective antibiotics 

against bacterial strains resistant to other 

antibiotics. Aminoglycosides show poor degree of 

oral absorption, thus intravenous administration is 

usually used
4,5

 They are eliminated by glomerular 

filtration and 3 to 5 % of the total dose is partially 

reabsorbed by proximal tubular cells
6,4

. 

The usefulness of aminoglycosides for the 

treatment of wide range of gram negative 
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infections caused them to be widely prescribed, 

but serious toxicity of these antibiotics had limited 

their use
7
. The prolonged and improper use of 

aminoglycosides may cause development of 

resistance pathogens and also development of 

nephrotoxicity and ototoxicity. A review on the 

use of these agents may give benefit for quality 

and safe use of aminoglycosides. Drug utilization 

evaluations are carried out  primarily aimed to 

improve prescribing, and thus the quality of health 

care, and also to minimize needless drug 

expenditure. The optimal utilization of 

aminoglycosides is important to minimize the 

development of resistance pathogen and minimize 

toxicity. Therefore, it is necessary to evaluate the 

usage of aminoglycosides in the hospital settings 

to improve the quality use of these agents by 

promoting proper utilization
8
.  

 

The objective of this research is to study the use of 

aminoglycoside antibiotics among in-patients 

including evaluation of the appropriateness of 

indication, dosing and duration of aminoglycosides 

therapy and the possible drug interactions that 

occurred during the treatment.  

 

METHODOLOGY 

 

This study was conducted retrospectively over a 

period of six months from July 2008 to December 

2008. The inclusive criteria for this study were the 

patients who received aminoglycosides within July 

2008 to December 2008 with the age 18 years and 

above. The exclusive criterion was the patients 

who had incomplete data. 

 

Data were collected by using the collecting data 

forms that were included patient demographics 

such as registration number, age, gender, body 

weight, past medical history as well as therapeutic 

data including indication, dose, duration, 

frequency of aminoglycosides, concurrent 

medication taken and laboratory data such as full 

blood count, culture and sensitivity test and renal 

function test. The sample size was calculated using 

Krejcie & Morgan 1970 sample size calculation 

and 104 patients were able to be included in this 

study. 

 

In order to  assess the appropriateness of 

aminoglycosides use, the guidelines for antibiotic 

use were referred such as Hospital Antibiotic 

Guidelines 2008 and National Antibiotic 

Guidelines 2008. The guidelines provide relevant 

information on the use of aminoglycosides, 

including indication, dose, duration of therapy, in 

choosing the aminoglycosides. The dosing was 

considered appropriate if it was within the dosing 

range and being adjusted according to creatinine 

clearance, otherwise it was considered as 

subtherapeutic or overdose. Meanwhile, the 

indication to use the drug was considered 

appropriate if it was given based on lab results 

which were microbiological culture and sensitivity 

test or adhered to the indication as in the 

guidelines. Meanwhile, the duration of treatment 

was considered appropriate if it was taken at least 

1 day for prophylaxis, at least 3 days for acute 

infections and at least 2 months for tuberculosis 

treated by streptomycin. The duration also was 

considered appropriate even though it was taken 

less than these stated durations but continued with 

other antibiotics based on culture and sensitivity 

test. Drug interactions were assessed using the 

reference of Drug Interaction Analysis and 

Management
9

.
 
Pharmacokinetic drug interactions 

were assessed regarding to the effect of drug 

action on absorption, distribution, metabolism and 

elimination. Pharmacodynamic drug interactions 

were assessed regarding to the enhancement of 

effect of other drugs in the body or reciprocally. 

Classification on severity of interactions had been 

divided into 3 categories which are major, 

moderate and minor. 

 

STATISTICAL ANALYSIS  

 

Data were analyzed using Microsoft Excel 2007 

and SPSS 16.0. The Chi- square test was used 

where appropriate. Data were presented in 

descriptive form such as pie-chart, bar chart and 

table. The statistical tests were performed using 

0.05 level of significance. 

 

RESULTS 

 

Table 1 showed a total of 104 in-patients who had 

been treated with aminoglycosides for various 

infections within July 2008 until December 2008. 

Most of the patients included in this study were 

adults 73.1% and the elderly were 26.9% patients. 

The patients consisted of 59.6 % male and 40.4 % 

female. The mean duration of hospitalization was 

27 ± 24 days. Most of the patients had normal 

renal function 53.8% and 9 patients (8.7%) were in 

end stage renal failure with the creatinine 

clearance less than 15 ml per minute. Meanwhile, 

6 patients (5.8%) and 12 patients (11.5%) were in 

stage 4 and stage 3 of renal failure respectively. 
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Table 1: Demographic data, duration of hospitalization and renal function status of  104 patients 

received aminoglycosides therapy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            NA: Not Assessable 

 

 

 

Figure 1: Percentage of aminoglycosides use (N=104) 

 

 
 

  

44.2% 

34.7% 

13.4% 
8.7% Gentamicin

Amikacin

Netilmicin

Streptomycin

Variable No. of patients 

 (N=104) 

% of patients 

Age (years) 

        18-65 

        >65 

 

76  

28  

 

73.1 

26.9 

Gender 

        Male 

        Female 

 

62 

42 

 

59.6 

40.4 

 Race 
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        Chinese 

        Indian 

        Others 
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32  

3  

9  

 

57.7 

30.8 

2.9 

8.7 

Duration of hospitalization (days) 

        Mean ± SD                 

        Median (range) 

 

27 ± 24 

20 (2-113) 

 

Renal function status  

(Creatinine clearance, ml/min) 

       ≥ 90 (stage 1) 

      60-89 (stage 2) 

      30-59 (stage 3) 

      15-29 (stage 4) 

      <15 (stage 5 or ESRF) 

      NA 
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Figure 2: Number of patients received aminoglycosides for various types of diagnosis   (N=104) 

 

 
 

Among four types of aminoglycosides used, the 

most commonly prescribed was gentamicin (44.2 

%), followed by amikacin (34.7 %) and netilmicin 

(13.4%). The least frequently prescribed was 

streptomycin (8.7%). The results were shown in 

Figure 1. 

 

Figure 2 showed that gentamicin, amikacin and 

netilmicin were most widely used to treat sepsis. In 

tuberculosis treatment, 9 patients were treated with 

streptomycin and 1 patient was treated with 

amikacin and gentamicin respectively. In 

respiratory tract infection, urinary tract infection 

and meningitis, only gentamicin and amikacin 

were used. Gentamicin was the only one 

aminoglycoside that had been used in prophylaxis, 

and most of them were used in endocarditis 

prophylaxis following surgery procedure. The 

aminoglycosides also were indicated for other 

diagnosis such as infective endocarditis, 

panniculitis and infected wound. 

 

In this study, 62% patients had performed culture 

and sensitivity test. There were 38% patients who 

did not have culture and sensitivity results. The 

percentage of patients based on culture and 

sensitivity test were shown in Figure 3.  

 

 

Table 2:  Range of aminoglycoside doses per day received by patients  
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Types of diagnosis  

Gentamicin Amikacin Netilmicin Streptomycin

Drug Patients` dose range 

(mg/kg/day) 

Usual dose therapeutic range 

(mg/kg/day) 

Gentamicin 1 - 47.61 3 - 7 

Amikacin 3.13 - 19.74 15 - 20 

Netilmicin 2.14 - 8.04 3 - 7 

Streptomycin 0.01mg - 1g/day 15 - 30mg/kg/day  

or 1 - 2 g/day  
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Figure 3: Percentage of patients based on culture and sensitivity (C & S) test (N=104) 

 

 

 

 
 

 

Table 3:  Duration of aminoglycoside therapies  

 

 

 

 

 

 

 

 

 

 

Table 4:  Appropriateness of aminoglycoside indications  

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

62% 

38% 

Patients with C & S test Patients without C & S test

Duration of therapy 

(days) 

Number of patient 

N:104 

Percentage of 

patient 

1-2 31 29.8 

3-7 38 36.5 

8-14 26 25 

>14 9 8.7 

Types of 

Aminoglycosides 

Appropriate Inappropriate Total (%)  

Number of 

patients 

%  of 

patients 

Number 

of 

patients 

%  of 

Patients 

 

Gentamicin    41 39.4 5 4.8 46 (44.2) 

Amikacin       35 33.7 - - 35 (33.7) 

Netilmicin      14 13.7 - - 14 (13.5) 

Streptomycin  9 8.7 - - 9 (8.7) 

Total of patients         99 95.2 5 4.8 104 (100) 
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Table 2 showed that some doses of all types of 

aminoglycosides had been used in subtherapeutic 

dose. Some doses of gentamicin, and netilmicin 

were used in overdose. 

 

Table 3 showed that most of the patients (36.5%) 

had received the aminoglycosides therapy for 3 to 

7 days.  There were 29.8% patients had received 

aminoglycosides therapy for less than 3 days, and  

most of patients received aminoglycosides for 

prophylaxis following surgical procedure. Only 9 

patients (8.7%) had received aminoglycosides for 

more than 14 days.  

  

Gentamicin was appropriately indicated in 39.4% 

patients. However, there were 4.8% patients had 

received gentamicin for inappropriate indication. 

The use of amikacin, netilmicin and streptomycin 

in all patients who received these antibiotics were 

appropriate. The results were shown in Table 4. 

 

Table 5 showed that 27(26%) patients had received 

appropriate dose of gentamicin. A total of 12 

(11.5%) of patients were found to receive 

gentamicin in subtherapeutic dose and 4 (3.9%) 

patients had received more than therapeutic dose 

and 3 (2.9%) patients were not assessable. The 

dose of amikacin was given appropriately in 

19(18.3%) of patients. However, 14 (13.5%) 

patients had received subtherapeutic dose of 

amikacin and 2 (1.9%) patients had received 

amikacin in more than therapeutic dose . The 2 

(1.9%) patients that received more than therapeutic 

dose of netilmicin and 9 (8.7%) patients had  

appropriate doses, but subtherapeutic doses had 

been given to 3(2.9%) of patients. Dose of 

streptomycin was given appropriately to 7 (6.7%) 

patients and 2 (1.9%) patients had received 

subtherapeutic dose of streptomycin. 

 

Duration of therapy was found to be appropriate in 

43 (41.3%) patients for gentamicin, 33 (31.7%) 

patients for amikacin, 12 (11.5%) patients for 

netilmicin and 3 (2.9%) patients for streptomycin. 

Inappropriate duration of therapy was found in 3 

(2.9%) patients for gentamicin, 2 (1.9%) patients 

for amikacin, 2 (1.9%) patients for netilmicin and 

6 (5.8%) patients for streptomycin. The results 

were shown in Table 6. 

 

Table 7 showed that the indication of the 

aminoglycosides were appropriate in majority of 

the patients (p<0.001). There were 99 (95.2%) of 

patients had appropriately indicated with 

aminoglycosides and 5 (4.8%) patients were not 

approprietly indicated. The dose of 

aminoglycosides was appropriate in 62 (59.6%) of 

patients and was found to be inappropriate in 39 

(37.5%) patients (p>0.05). A total of 91 (87.5%) 

patients had been treated with appropriate duration 

of therapy. However, inappropriate duration had 

been occurred in 13 (12.5%) patients (p<0.001). 

 

 

 

Table 5: Appropriateness of aminoglycoside doses  

Note: Inappropriateness of doses: 38 (37.4%) of patients 

           

 

 

 

 

Types of 

Amino-

glycosides 

Appropriate  Sub-

therapeutic  

More than 

therapeutic 

dose  

 

Not 

Assessable  

Total (%) 

Number of     

patients (%) 

 

Number of     

patients (%) 

Number of     

patients (%) 

Number of      

patients (%) 

Gentamicin 27 (26) 12 (11.5) 4 (3.9) 3 (2.9) 46 (44.2) 

Amikacin 19 (18.3) 14 (13.5) 2 (1.9) - 35 (33.7) 

Netilmicin 9 (8.7) 3 (2.9) 2 (1.9) - 14 (13.5) 

Streptomycin 7 (6.7) 2 (1.9) - - 9 (8.7) 

Total of patients 62 (59.6) 31 (29.8) 8 (7.6) 3 (2.9) 104 (100) 
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Table 6: Appropriateness of aminoglycoside durations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7 showed that the indication of the 

aminoglycosides were appropriate in majority of 

the patients (p<0.001). There were 99 (95.2%) of 

patients had appropriately indicated with 

aminoglycosides and 5 (4.8%) patients were not 

approprietly indicated. The dose of 

aminoglycosides was appropriate in 62 (59.6%) of 

patients and was found to be inappropriate in 39 

(37.5%) patients (p>0.05). A total of 91 (87.5%) 

patients had been treated with appropriate duration 

of therapy. However, inappropriate duration had 

been occurred in 13 (12.5%) patients (p<0.001). 

 

Table 8 showed that pharmacodynamic drug 

interactions were predominant (89.5%) compared 

to pharmacokinetic interactions (10.5%). The cases 

of potential drug interactions were the highest 

between aminoglycosides and penicillin (44.2%). 

The potential interactions between 

aminoglycosides and cephalosporins were 

34(39.5%) cases. There were also 5 and 6 cases of 

potential interactions of aminoglycosides with 

vancomycin and non-steroidal antiiflammatory 

drugs (NSAIDs) respectively. The potential 

interactions of aminoglycosides with loop diuretics 

had been identified only in 3 cases. The severity 

for all these interactions is moderate except for 

aminoglycosides and loop diuretics interactions, 

the severity is minor. 

 

DISCUSSION 
 

Nephrotoxicity is one of the major 

aminoglycosides adverse effects
4,7,10,11

In this study, 

some patients who had received aminoglycosides 

therapy were having renal impairment and renal 

failure. They were more likely to get 

nephrotoxicity compared to patients with normal 

renal function. Aminoglycoside associated 

nephrotoxicity appeared to be more common 

among patients with preexisting renal 

impairment
12

. 

 

Nephrotoxicity can occur  when the usual doses 

were given to patients with underlying renal 

disease. In order to prevent aminoglycoside-

induced nephrotoxicity in clinical practice, 

aminoglycosides should be used as once daily dose 

rather than divided dose especially in high-risk 

individuals. The combination of aminoglycosides 

with other potential nephrotoxins such as 

amphotericin, cisplatin, diuretics should be 

avoided. During aminoglycoside therapy, adequate 

hydration must be ensured especially in the 

elderly. Besides that, the dose should be modified 

according to individual glomerular filtration rate
13

. 

 

 

Table 7: Summary of appropriateness of aminoglycosides use  

 

 

 

 

 

 

 

 

*There were significant differences (p<0.001). 

Types of 

Amino-

glycosides  

Appropriate Inappropriate Total (%) 

Number of 

patients 

% of patients  Number of 

patients 

% of 

patients  

Gentamicin   43 41.3 3 2.9 46 (44.2) 

Amikacin     33 31.7 2 1.9 35 (33.7) 

Netilmicin  12 11.5 2 1.9 14 (13.5) 

Streptomycin  3 2.9 6 5.8 9 (8.7) 

Total of 

patients 

 

91 

 

87.5 

 

13 

 

12.5 

 

104 (100) 

Criteria  No. of patients (%)  

    p value Appropriate Inappropriate Not Assessable Total 

Indication  99  (95.2) 5 (4.8) - 104 (100) 0.000* 

Dose  62 (59.6) 39 (37.5) 3 (2.9) 104 (100) 0.486  

Duration  91 (87.5) 13 (12.5) - 104 (100) 0.000* 
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Table 8: Potential drug-drug interactions between aminoglycosides and other drugs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

According to Gonzalez and Spencer (1998), in 

order to minimize aminoglycosides toxicity, they 

should only be used when their unique antibiotic 

potency is needed, such as treatment of infection in 

critically ill patients, in nosocomial infections or 

infections with organisms resistant to less toxic 

therapies
1
. The clinician should change to a 

potentially less toxic antibiotic as soon as the 

infecting organisms and its antibiotic sensitivities 

have been determined. Potential risk factors that 

predispose to nephrotoxicity should be identified 

and corrected when possible. 

 

In this study, the gentamicin was found to be the 

most frequently prescribed compared to the other 

types of aminoglycosides. Amikacin mostly were 

prescribed by the doctor when the organisms were 

found resistant to gentamicin. According to 

Gonzalez and Spencer (1998), gentamicin was the 

most commonly used aminoglycoside, but 

amikacin may be particularly effective against 

resistant organisms
1
. Gallagher and MacDougall 

(2009) also stated that gentamicin and tobramycin 

were the most widely used drugs and amikacin 

was used when the pathogens resistant to these 

first two drugs
14

. Gentamicin remains the 

aminoglycoside of choice in hospitals because of 

its low cost and less resistant among 

Enterobacteriaceae and Pseudomonas 

aeruginosa
15,16,17

.Streptomycin was the least used 

aminoglycoside as it was only used in hospital for 

the treatment of tuberculosis. 

 

The findings from this study showed that 

aminoglycosides were indicated mostly for sepsis 

in this hospital. The aminoglycosides are useful in 

the treatment of sepsis caused by aerobic gram-

negative bacilli
11

. Begg and Barclay (1995) also 

stated that aminoglycosides remain the drugs of 

choice to treat septicaemia
18

. Based on the result, 

amikacin was the antibiotic of choice in treating 

sepsis compared to the other types of 

aminoglycosides. The study done by Francetic and 

colleagues (2008) had revealed that the overall 

number of patients having gram-negative bacteria 

bloodstream infection was significantly reduced 

during amikacin treatment, with the reduction of 

sepsis rate from 3.6% to 2.2%
19

.  

 

Culture and sensitivity tests are the basis for the 

appropriate and optimal use of antibiotics in 

treating various infections
8
. The selection of 

antibiotics will be more appropriate if the culture 

and sensitivity result were available. In this study, 

the patients who had no culture and sensitivity 

results were treated with aminoglycosides for 

empirical therapy. Although there were no culture 

and sensitivity result in a number of cases, the 

choice of appropriate antibiotics are is still very 

important. This is because appropriate empirical 

antibiotic treatment was associated with a better 

survival and shortened duration of hospital stay in 

patients with bacterial infections
20

. 

 

The indication of aminoglycosides in this study 

was appropriate in most of the patients (95.2%). 

These findings were similar to the results of 

Ramesh and colleagues study (2002) that showed 

the appropriateness of aminoglycosides indication 

was high (72%)
8
. The indication was inappropriate 

in a few patients because  the same 

aminoglycosides were still used in the patients 

even though the culture and sensitivity results 

showed that the bacteria were already resistant to 

those antibiotics. The indication was also 

Drug interaction 

Aminoglycoside 

with 

Types of interaction Severity Number of 

interaction 

cases(N:86) 

% of 

interaction 

cases 

Cephalosporins Pharmacodynamic Moderate 34 39.5 

Penicillins Pharmacodynamic Moderate 38 44.2 

Vancomycin 

 

Pharmacodynamic Moderate 5 5.8 

Total pharmacodynamic interactions 

 

77 89.5 

Loop diuretics Pharmacokinetic Minor 3 3.5 

NSAIDS 

 

Pharmacokinetic Moderate 6 6.9 

Total pharmacokinetic interactions 

 

9 10.5 
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considered inapproproate when the treatments 

given were not adhering to the guidelines. 

 

There were a number of patients who received 

more than therapeutic dose of  aminoglycosides. 

These patients had higher risk of getting adverse 

effects as a study done by Zahid and colleagues 

(2007) concluded that aminoglycosides cause 

nephrotoxicity by producing damaging effects on 

renal tubules especially at higher dose
21

. 

According to Sandhu and colleagues (2007), the 

nephrotoxicity was more likely to occur if large 

doses are given over prolong periods
13

. Therefore, 

it should be used at the lowest dose and shortest 

possible course of therapy. Besides that, the dose 

appropriateness of 3 patients (2.9%) who had 

received gentamicin cannot be assessed because 

there was no information about the serum 

creatinine of these patients.  

 

According to Sanford and Root (1999), there were 

almost none for all studies of treatment of 

infections with antimicrobial agents that had 

established the minimal duration of therapy for any 

infection
22

. Mostly, the recommendations of 

treatment duration are based on experiences either 

the treatments are success, failure or relapse. Short 

course therapy is given for 3 to 14 days, 

intermediate courses is recommended for about 4 

to 6 weeks for infections that are difficult to 

eradicate such as endocarditis and long courses of 

more than 6 months for the infections such as 

tuberculosis. 

 

There was not much evidence-based information 

on the appropriate duration of treatment for most 

infectious diseases. In many infections, optimal 

duration is defined by the absence of relapse after 

an arbitrarily chosen number of days for example 

are 7, 10 and 14 days of treatment. Usually, the 

minimum duration required is not known
23

. The 

optimal duration for a course of antimicrobial 

therapy is unknown and many studies are 

investigating the issue. Reduction in duration of 

therapy reduced total antibiotic use and resistance. 

Besides that, it also reduced toxicity and costs
24

. 

According to Hedrick (2006), shorter duration of 

antibiotics therapy was associated with similar or 

fewer complications than prolonged therapy
25

. 

 

The appropriateness of aminoglycosides duration 

is very important because of the narrow 

therapeutic
 
index and its potential toxicity

26,27
. The 

reduction
 

in the duration of aminoglycosides 

therapy was associated
 
with a lower incidence of 

nephrotoxicity
27

. According to Kashuba and 

colleagues (1999), the risk of nephrotoxicity
 
and 

ototoxicity can be minimized by shortening the 

courses of aminoglycoside therapy
28

.  

 

In this study, the potential interaction cases 

between aminoglycosides and penicillins were the 

highest. According to Beringer and Winter (2004), 

cabercillin, ticarcillin and related extended-

spectrum penicillins chemically inactivate 

gentamicin and tobramycin in vitro
29

. This 

inactivation can become clinically significant in 

vivo in patients with renal failure. Nevertheless, in 

previous studies, there was synergy between
 
an 

aminoglycoside and ß-lactam antibiotics in the
 

treatment of Pseudomonas aeruginosa infections
30

. 

Bates and colleagues (2002) demonstrated that the 

use of aminoglycoside followed by furosemide 

may increase the risk for ototoxicity
31

.  

 

 

CONCLUSION 

 

A total of 104 in-patients had been treated with 

aminoglycosides for various infections within July 

2008 until December 2008. Based on this study, 

the aminoglycosides were used in patients who had 

normal renal function and also in patients who 

were in renal diseases and in  end stage renal 

failure. The culture and sensitivity test had been 

performed only to 62% of patients. Inappropriate 

indication of aminoglycosides was found in 4.8% 

patients. A total of 37.4 % patients did not receive 

appropriate dose and most of them (29.8%) had 

received subtherapeutic while 7.6% had received 

aminoglycosides in  more than therapeutic dose. 

The duration of aminoglycosides therapy was 

inappropriate in 12.5% patients. There were 89.5% 

cases of pharmacodynamic and 10.5% cases of 

pharmacokinetic potential aminoglycosides drug 

interactions had been identified in this study. 

There were 3 cases of potential interactions that 

had minor severity and the others had moderate 

severity. Based on the findings, the 

appropriateness of aminoglycosides use still needs 

to be improved.  
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Antihyperglycaemic and Cytoprotective Evaluation of Curcuma longa Rhizomes on Diabetic Rats  
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India has a rich history of using plants for medicinal purpose, Turmeric (Curcuma longa) is extensively used 

as home remedy for various diseases and belongs to family Zingiberaceae. It is a perennial plant having 

oblong brownish yellow coloured branched rhizomes.  The present study designed to evaluate 

antihyperglycaemic and cytoprotective activity of Curcuma longa rhizomes in diabetic rats. On the basis of 

phytochemical screening of various extracts of Curcuma longa rhizome, methanolic extract was found to be 

rich in phytoconstituents, so methanolic extract was selected for further evaluation. All male Wistar rats were 

divided into five groups with six animals in each group. Group-I was normal rats, Group- II, III, IV and V 

were made diabetic by a single intraperitoneal injection of alloxan monohydrate 120mg/kg bw. Group II 

served as diabetic control, Group III as standard (glimepiride 1mg/kg bw orally) and Group IV and V as test 

groups using methanolic extract at dose of 50 and 100 mg/kg bw orally respectively. Blood samples were 

collected through retro orbital route on 0, 10, 20, 30 days after treatment. Administration of methanol extract 

of Curcuma longa rhizomes in diabetic rats showed dose dependent reduction in hyperglycemia significantly 

(p<0.05). The level of serum creatinine, blood urea, AST, ALT, serum cholesterol and triglyceride were also 

significantly (p<0.05) decreased after 30 days when compared to diabetic rats. Thus Curcuma longa having 

blood glucose lowering activity and also protect the body from increased levels of serum creatinine, blood 

urea, AST, ALT, cholesterol and triglyceride. 
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Kacip Fatimah (Labisia pumila), has been used by many generations of Malay women to induce and facilitate 

childbirth as well as a post-partum medicine. Cytochrome P450 (CYP) is a superfamily of enzymes involved 

in the metabolism of a majority of currently prescribed drugs and many environmental chemicals. CYP2C19 

is one of the most important CYP isoforms responsible for the metabolism of many clinically used drugs 

including omeprazole, proguanil, certain barbiturates, citalopram, and diazepam. Concurrent administration of 

those drugs with any xenobiotic modulating the CYP2C19 activity may lead to accumulation of the drugs, and 

subsequently leading to adverse drug reactions. Furthermore, there are marked ethnic differences in poor 

metabolizer (PM) frequency for CYP2C19, ranging from 2 to 5% in Caucasians to 18 to 23% in Asian 

populations. Since no data has been documented regarding the modulatory effects of Kacip Fatimah on 

CYP2C19, in this study, enzyme assay (S-mephenytoin hydroxylase) based on high performance liquid 

chromatography (HPLC) was established to determine inhibitory potentials of various Kacip Fatimah extracts 
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(aqueous, dichloromethane, ethanol, hexane). Results showed that hexane and dichloromethane extracts 

inhibited CYP2C19 activities more potently with IC50 values of 24.8 μg/ml and 4.1 μg/ml as well as with Ki 

values of 10.6 μg/ml and 6.9 μg/ml, respectively. As a conclusion, if these in vitro inhibitory effects were 

confirmed using in vivo models, coadministration of Kacip Fatimah products with CYP2C19 substrates need 

to be closely monitored. 

 

OPM – 03 (000139) 
 

 
Protective Effect of Coccinia grandis Leaves Against Anti-Tuberculosis Drugs Induced Hepatic Injury 

in Rats  
  

Anbu Jeba Sunilson, Abdullah Khan, Khaja Pasha & Qusro Bin Hassan 

School of Pharmacy, KPJ International University College of Nursing and Health Sciences, Kota Seriemas, 

Nilai, Negeri Sembilan, Malaysia. 

  

Coccinia grandis Linn. (Cucurbitaceae) is a perennial branched handsome tendril climber, distributed 

throughout India. It has been used in folk medicine for the treatment of jaundice. The aim of this work was to 

study the hepatoprotective effect of crude ethanolic and aqueous extracts from the leaves of C. grandis against 

liver damage induced by the combination of three anti-tuberculosis drugs in rats. The ethanolic extract at an 

oral dose of 200 mgkg
-1

 exhibited a significant (p<0.05) protective effect as shown by lowering serum levels 

of glutamic oxaloacetic transaminase, glutamic pyruvic transaminase, alkaline phosphatase, total bilirubin and 

total cholesterol and increasing levels of total protein and albumin levels as compared to silymarin, the 

positive control. These biochemical observations were supported by histopathological examination of liver 

sections. The activity may be due to the presence of flavonoid compounds. The extracts showed no sign of 

acute toxicity up to a dose level of 2000 mgkg
-1

. Thus it could be concluded that ethanolic extract of 

C.grandis leaves possesses significant hepatoprotective activity. 
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Effect of Pandanus amarylifolius in the Isolated Guinea Pig Ileum : A Pilot Study   
 

YSChong
1
, PNYeoh

2
,
 
YSChen

1
, ATay

1
, MP Rao

2
 

1
 School of Medical Sciences, International Medical University, Kuala Lumpur, Malaysia. 

2
 School of Pharmacy & Health Sciences, International Medical University, Kuala Lumpur, Malaysia. 

 

The effect of various doses of Pandanus amarylifolius (PA) was investigated in isolated male guinea pig 

ileum in aerated Krebs-Henseleit solution using 1 g tension at 37
o
C

 
with the Powerlab for recording. At doses 

of 10 μg/ml, 30
 
μg/ml, 100 μg/ml, 300 μg/ml, 1 mg/ml, 3 mg/ml PA did not cause any effect on isolated 

guinea pig ileum. At 5 mg/ml, the tissue showed increase in spontaneous gut activity. Cumulative doses of 0.5 

to 1.04 mg/ml PA decreased the response to the EC50 dose of acetylcholine significantly (P<0.0001), while 

doses of 0.05 to 0.20 mg/ml PA produced graded reduction to the EC50 response to acetylcholine. PA (1.5 

mg/ml) also shifted the dose response curve of acetylcholine to the right like with atropine, but at the doses 

studied the change in the mean EC50 of acetylcholine was not statistically significant (p>0.05). Results of this 

study indicate PA to have an anticholinergic effect. 
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The ethanolic extract of Pandanus amarylifolius (PA) was tested in the isolated trachea of the male guinea 

pig. Doses of 10 μg/ml to 5 mg/ml were investigated for its effect and for interaction with the effect to 

histamine. PA did not show any effect on tracheal muscle when given by itself. But it caused a significant 

cumulative relaxation (p<0.05 to p<0.001) to the contractile response to the EC50 dose of histamine. The 

results showed PA to have a relaxation action in the guinea pig trachea. Additional study with propranolol (10
-

5
M) showed that the relaxant effect due to PA was not changed in the presence of propranolol, indicating that 

the relaxant action is probably not related to blockade of beta adrenoceptors. 

 

 

PHARMACEUTICAL CHEMISTRY 

 

OPC – 01 (000115) 

 
 

Insight into the Structure Requirements of Alkenyl Indazole Scaffold-based Derivatives as Aurora 

Kinase Inhibitors Using 3D-QSAR and Molecular Docking  
 

C W Mai, Y A M Natalie, M R Pichika, Y B Kang 

Pharmaceutical Chemistry, School of Pharmacy and Health Sciences, International Medical University, 

Kuala Lumpur 

 

Aurora kinase inhibitors have been discovered and some have advanced to human clinical trials. However, a 

detailed study on how the structural features of these compounds can influence their biological activity is 

significant in favour of improving their activities. Comparative molecular field analysis (CoMFA) and 

comparative molecular similarity indices analysis (CoMSIA) studies have been carried out on a series of 

alkenyl indazoles as aurora kinase inhibitors. The data set contained compounds with known 50% inhibition 

concentration (PIC50) values, and certain compounds were used as a training set to develop the three-

dimensional quantitative structure-activity relationship (3D-QSAR) model. The CoMFA model, yielded a 

cross-validated coefficient, q
2
 value of 0.360 and a conventional correlation coefficient, r

2
 value of 1.000. On 

the other hand, the CoMSIA model yielded a q
2
 value of 0.385 and r

2
 value of 0.999. The contour maps 

obtained from the 3D-QSAR studies were analysed and results suggest that the electrostatic field plays an 

important role in ligand-receptor interactions with field contributions of 50.3% (CoMFA model) and 43.8% 

(CoMSIA model). The predictive capabilities of both models were externally validated with a test set of 

compounds that were not included in the training set. The predictive correlation coefficient, obtained from the 

CoMFA and CoMSIA models are 0.72 and 0.58 respectively. Thus it suggests that the CoMFA model has a 

better external predictive ability over the CoMSIA model. These observations were further supported by 

docking studies. It can be concluded that the CoMFA analysis can be used in designing the new aurora kinase 

inhibitor analogues with better potency. 
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Buprenorphine is currently used as a maintenance therapy for opioid addiction, but recent studies suggest that 

a combination of buprenorphine and naltrexone may be effective in preventing relapse to opioid use, but also 

reducing cocaine and alcohol use. However, it has proven to be a challenge to design a single formulation of 

this combination because of the different routes of administration. The aim of this project is to synthesize a 

single compound, alternative to this drug combination. In previous work carried out within this research 

group, compounds BU127 a buprenorphine analogues, were reported to have receptor profiles similar to 

buprenorphine but with relatively lower efficacy at mu-opioid receptor, as desired. Based on this finding, we 

synthesized and evaluated in vitro a series of analogues to investigate if the opioid receptor profile of the 

compounds can be optimized to closely mimic that combination. These compounds have been screened at a 

single high concentration (10 µM), in a [35S]GTPcS assay, to determine efficacy at mu, kappa and ORL-1 

receptors. For each of the new ligands, kappa efficacy was observed. This ranged from partial agonist activity 

through to high efficacy, predicting that ligands from this particular series would not be suitable for 

consideration as alternatives to the combination. The compounds are being further evaluated in rat and mouse 

vas deferens for opioid receptor profiling in order to determined the ORL-1, mu and opioid receptor activity 

of the new ligands. The results provide useful new structure-activity data that should help in the design of 

future compounds. 

 

OPC – 03 (000053) 

 
 

Synthesis and Antimicrobial Evaluation of Some Novel Schiff Bases Containing Imidazo[2,1-b]-1,3,4-

oxadiazole  
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SLT Institute of Pharmaceutical Sciences,Guru Ghasidas University, Bilaspur-495 009 (CG), India. 

 

The rapid emergence of drug resistance in the treatment of microbial disease emphasizes worldwide need for 

newer antimicrobial agents. A novel series of Schiff bases containing imidazo[2,1-b]-1,3,4-oxadiazole ring 

i.e., 2-(4-substituted-phenyl)-6-methyl-imidazo[2,1-b][1,3,4]oxadiazole-5-carboxylic acid (4-substituted-

benzylidene)-hydrazide were synthesized for their antimicrobial activity. The structures of the compounds 

were confirmed by elemental and IR, NMR and MS spectral analysis. The antimicrobial potential of 

synthesized compounds were evaluated against Escherichia coli, Staphylococcus aureus, Bacillus subtilis, 

Staphylococcus epidermidis, Pseudomonas fluorescens, Aspergillus niger and Candida albicans using disk 

diffusion method. The MIC of the all the synthesized compounds were calculated by plotting concentration of 

the compounds and their respective zone of inhibition using agar diffusion web tool. Majority of the 

compounds were found to possess a broad spectrum of antimicrobial activities against all the pathogenic 

microorganisms tested including P. fluorescens and C. albicans responsible for nosocomial infection. The 

compound 2-(4-chloro-phenyl)-6-methyl-imidazo[2,1-b][1,3,4]oxadiazole-5-carboxylic acid (4-methoxy-

benzyli dene)-hydrazide was found to be the most active in antibacterial evaluation with MIC of 1.37, 1.60, 

1.11, 1.09 and 1.23 µg/ml against E. coli, S. aureus, B. subtilis, S, epidermidis and P. fluorescens, 

respectively. In antifungal evaluation, most active compound was 2-(4-chloro-phenyl)-6-methyl-imidazo[2,1-

b][1,3,4]oxadiazole-5-carboxylic acid (4-chloro-benzylidene)-hydrazide, which showed MIC of 2.22 and 2.06 

µg/ml against A. niger and C. albicans respectively. A comparison of antibacterial and antifungal activities 

shown by synthesized compounds indicates that antibacterial activities have upper edge on the antifungal 

activities in terms of their zone of inhibitions and MIC values. An effort has also been made to establish 

correlation between structure and antimicrobial activity of the compounds. 
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The aim of the present investigation was to evaluate the prospective of surface-engineered vesicular carriers 

for mucosal immunization via the nasal route. IgG antibody was immobilized on the surface of hepatitis B 

surface antigen (HBsAg)–loaded liposomes. The developed formulations were characterized on the basis of 

physicochemical parameters, such as morphology, particle size, polydispersity index, entrapment efficiency, 

and zeta potential. Liposomal formulations were then evaluated for in-process antigen stability and storage 

stability. In vivo studies were conducted to visualize targeting potential, localization pattern, and 

immunogenicity. In addition, immune response was compared with alum-HBsAg vaccine injected 

intramuscularly. The serum anti-HBsAg titer, obtained from the postnasal administration of IgG-coupled 

liposomes, was significantly higher than plain liposomes. Moreover, IgG-coupled liposomes generated both 

humoral (i.e., systemic and mucosal) and cellular immune responses upon nasal administration, while the 

alum-adsorbed antigen displayed neither cellular (cytokine level) nor mucosal (IgA) response. The 

formulation also displayed enhanced transmucosal transport, improved in vitro stability, and effective 

immunoadjuvant property. To conclude, IgG antibody-coupled liposomes may serve as novel carriers to 

augment the secretory immune response of antigen encapsulated in the liposomes, apparently by escalating 

liposome uptake via M cells, thereby rationalizing their use as a carrier adjuvant for nasal subunit vaccines. 
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Synthetic skin lipid-based vesicles were developed and evaluated for topical delivery of vaccines using 

Ovalbumin (OVA) as a model antigen. Synthetic skin lipid liposomes (SCLLs) and plain liposomes (PCLs) 

were prepared by reverse-phase evaporation method. Various formulation variables were studied namely 

molar ratio of lipids, OVA concentration, pH and ionic strength. The formulations were characterized for size, 

shape, surface charge, antigen integrity, OVA loading efficiency and in vitro release by various biophysical 

methods.  The immune stimulating activity of SCLLs and PCLs were studied by measuring the serum anti-

OVA IgG titre following topical immunization to the Balb/c mice. It was observed that mean diameters of 

SCLL dispersions (260±60 nm) were smaller than PCL (360±72 nm). OVA-SCLL vesicles in specific ratio of 

skin lipids and formulated at pH 4.5 were stable and showed high association of OVA with preserved 

antigenicity. Zeta potential was found negative (-37.7±11.2) in these vesicles.  Loading of OVA further 

enhanced the surface charge and reduced the size of vesicles. TEM studies revealed that SCLL were mixture 

of concentric oligolamellar and unilamellar vesicles. SDS-PAGE studies revealed that SCLL and PCL both 

preserve the antigen conformation and this was also confirmed by in vitro enzyme linked immune-sorbent 

assay (ELISA).  Serum IgG titers determined after three consecutive topical administrations were 

significantly improved when compared to the corresponding OVA solution or OVA-liposomes (p < 0.05). It 

can be concluded that SCLL holds promise for effective non-invasive topical delivery of antigen. 
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Bifonazole is an antifungal agent applied topically for treating skin and nail infections. Topical drug delivery 

system provides a high local concentration of drug at the desired site but formulation may exhibit poor drug 

permeation. Creams are generally less effective than gels or sprays but newer formulations like 

microemulsions have greater potential in effective drug delivery. Hence, an attempt has been made to develop 

organogels of bifonazole using different organogelators such as lecithin and non-ionic surfactant. The present 

study was undertaken to investigate the potential of organogel as a novel topical drug delivery system. 

Various formulations containing pluronic lecithin (FL1 to FL8) and non-ionic surfactant (FS1 to FS7) were 

developed. Formulations were evaluated for psychorheology, drug content, pH, viscosity and spreadibility. It 

was found that all formulations passed the primary requirements of a good topical formulation. To find the 

most promising formulations, all the formulations were evaluated for in vitro drug release. FL2 and FS4 were 

found to be the best in all respects. These selected formulations were then compared with the marketed 

formulation via diffusion and antifungal activity studies. FS4 showed higher drug release and larger mean 

zone of inhibition than FL2 and marketed formulation. An optimized non-ionic surfactant organogel is 

designed for effective delivery of bifonazole. 
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The effect of solid dispersion technique on dissolution of norfloxacin, a poorly water-soluble BCS Class IV 

drug was examined. Three hydrophilic polymers were employed in the preparation of solid dispersion, 

namely, hydroxypropyl methyl cellulose (HPMC), polyvinylpyrrolidone (PVP), and hydroxypropyl cellulose-

low substituted (HPC-L), using solvent evaporation method. Norfloxacin was first dissolved in acetone 

followed by the addition of the hydrophilic polymers. The organic solvent was then removed by heat under 

constant stirring. After drying in oven overnight, the solid dispersion was sieved before evaluated for drug 

content, thermal (differential scanning calorimetr, DSC), chemical interaction (fourier transform infrared 

spectroscopy, FTIR) and dissolution profiles. Norfloxacin content was 97-99% which was within the 

acceptable limit of pharmacopeia. DSC analysis showed a reduction in the intensity and enthalpy of 

norfloxacin endothermic peak, with a shift to lower melting point for all the hydrophilic polymers. FTIR 

spectra did not show any chemical interaction between norfloxacin and hydrophilic polymers. Solid dispersion 

showed an increase in drug dissolution when compared with norfloxacin alone. Solid dispersion prepared with 

HPMC was noted to have faster drug dissolution followed HPC-L and lastly PVP. In conclusion, solid 

dispersion technique can be used to improve dissolution and hence bioavailability of poorly soluble 

compound. 
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The present study aims to provide an insight to the role of hydrophilic carriers on dissolution enhancement of 

poorly water-soluble risperidone in binary systems with PEG 6000 (polyethylene glycol 6000). Solid 

dispersions were formulated by melt dispersion method and subjected to physicochemical characterization. 

Phase solubility studies showed a linear increase in aqueous solubility of drug with an increase in carrier 

content. The negative thermodynamic parameters like Gibbs free energy and enthalpy, and positive entropy 

indicated the spontaneity and solubilisation effect of PEG 6000. All dispersions showed increased dissolution 

rate in comparison to pure risperidone to varying degrees and dispersions with the highest concentration of 

PEG 6000 was selected as the optimized batch. Mathematical modelling of release data indicated drug release 

primarily followed Fickian diffusion. X-ray diffractometry, differential scanning calorimetry, Fourier 

transform infrared, near infrared, Raman and particle size analysis revealed the change in crystal quality/loss 

of crystallinity of drug with a significant reduction in particle size. Wettability studies indicated that the 

wettability of drug was increased by PEG 6000. Permeability studies across natural and synthetic membranes 

indicated the permeation potential of such systems. It is concluded that binary systems can be used to develop 

fast-release dosage forms. 
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Asthma is a chronic pulmonary disorder characterised by reversible narrowing of the airway due to 

inflammation and airflow obstruction. Inhaled corticosteroids are the cornerstone of management in most 

asthmatic patients. Nebulisations of these compounds have many drawbacks due to poor water solubility and 

non-optimized deposition pattern of the drug. The aims of this study were to prepare and investigate the in 

vitro pulmonary deposition of budesonide (BUD) loaded sterically stabilized phospholipid nanomicelles 

(SSMs) as pulmonary delivery system for nebulisation. BUD-SSMs were prepared by the coprecipitation and 

reconstitution method. Physicochemical and in vitro pulmonary deposition evaluations using Pari LC and 

Omron nebulisers were characterised. Solubility of BUD was increased to 1197.75±7.42 µg/ml which was 

>50 times the actual BUD solubility. Particle size (14.31±1.40 nm) and zeta potential (-46.61±2.94 mV) 

results showed beneficial advantages for the pulmonary delivery system since particles of less than 260 nm 

can evade the macrophages and negatively charged particles are easier to be arrested in the lungs than 

positively charged particles. The BUD-SSMs have an entrapment efficiency of 100.20±1.03%, yield of 97% 

and a prolonged drug release over 6 days. In addition, the aerodynamic characteristic values were more 

superior than some commercial products. SSMs formulation showed a beneficial potential to nebulise poorly 

water-soluble corticosteroid to the lung. 
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The present studies were aimed at developing and exploring the use of citric acid dendritic nanostructure for 

the solubilization and sustained delivery of an anti-viral drug, Efavirenz. The citric acid dendritic 

nanostructure was synthesized and characterized by using IR and NMR spectroscopy.The molecular 

modelling studies were performed to elucidate the binding pattern of the Efavirenz with 3
rd 

generation citric 

acid dendrimer. Efavirenz was efficiently loaded into citric acid dendritic nanostructure using dissolution 

method. Various physicochemical and physiological parameters such as UV, DSC, drug loading, 

solubilization and in-vitro release concerning the citric acid dendritic nanostructure were evaluated. From this 

present study, it can be concluded that citric acid dendrimer units increased the aqueous solubility of efavirenz 

and demonstrated citric acid dendrimer is suitable for sustained delivery of efavirenz. 
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With the ever increasing population and fast depletion of natural resources, it has now become necessary that 

attention is paid to explore the possibilities of plant as new resources. This study aims to evaluate the potential 

of under-utilised plants and their possible role as pharmaceutical excipient. Echinochloa colonum grows 

amongst the rice paddy as weed. This study investigated the powder properties of starch isolated from 

Echinochloa colonum and its film forming properties for tablet coating. The microscopy observation revealed 

that the isolated starch particles were polygonal in shape with an average particle size of 0.21 ± 0.23 mm. The 

values of Hausner’s ratio (1.2410 ± 0.1600) and Carr’s index (19.4233 ± 0.2800 %) indicated that 

Echinochloa colonum starch would give superior flow. From the results of bulk density, tapped density, 

porosity and packing fraction, Echinochloa colonum starch exhibited a large optimum volume reduction due 

to packing. It appeared that under the applied tapping pressure, the polygonal shape, fine texture and small 

particle size of Echinochloa colonum starch promoted close packing of particles. Processing starch solution 

with optimum heating temperature and time produced films with high tensile strength (29.88 MPa) but low 

strain at break (2.60 %). Sorbitol or glycerol was not suitable as plasticizer due to its anti-plasticizing 

phenomenon on the said film unlike castor oil. The starch isolated from Echinochloa colonum can be used as a 

substitute of synthetic polymer in pharmaceutical industry. 
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The study evaluated nanolipobeads consisting of (i) poly vinyl alcohol (PVA) (ii) ranitidine bismuth citrate 

(RBC) and amoxicillin trihydrate (AMOX) and (iii) phosphotidylethanolamine (PE) for the treatment of 

mucosal ulcer through target delivery of drugs to H. Pylori. The effects of formulation and process variables 

in the preparation of PVA hrdrogel nanoparticles viz surfactant concentration, stirring speed, stirring time, 

sonication time, number of freeze thaw cycles and oil:PVA phase ratio on particle size distribution and drug 

entrapment efficiency were examined. The optimized PVA hydrogel nanoparticles had a mean size of 268.2 ± 

3.4 nm with in vitro drug release of RBC amounting to 94.3 ± 1.4 % at 144 h of dissolution. These 

nanoparticles were acetylated at their surfaces using 1M polymitoyl chloride prior to combining equal parts of 

acylated PVA hydrogel nanoparticles with AMOX loaded PE liposome suspension (174.8 ± 5.2 nm) through 

surface interaction to produce nanolipobeads. The optimized nanolipobeads had a mean size of 773.4 ± 2.3 nm 

with in vitro sustained release of 96.3 ± 1.6 % AMOX and 91.4 ± 1.2 % RBC over 144 h of dissolution. These 

nanolipobeads could reduce the absolute alcohol-induced ulcerogenic index in animal model from 3.00 ± 0.08 

to 0.20 ± 0.01 suggesting their usefulness as dual drug delivery system for treatment of peptic ulcer.  
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Dissolution of drugs from solid dosage forms is a quality parameter required assessment during pre-

formulation study, pilot scale-up and production. In vitro dissolution is introduced to assess batch-to-batch 

consistency of drug release from a formulation and identify potential problems associated with in vivo drug 

release and absorption. The selection of a dissolution medium with an acceptable volume for poorly water-

soluble drugs and composition having a good discriminating power can be difficult. Valsartan (VST) is a safe 

and effective antihypertensive drug for treatment of mild to moderate hypertension. VST is a poorly water-

soluble and highly permeable drug. There is no official dissolution medium available in the literature. The 

present study aims to develop an economical and industrially feasible dissolution method for VST assayed 

using UV-spectrophotometer. VST showed a high solubility in pH 7.4 phosphate buffer medium satisfying the 

sink conditions. The absorbance maximum (λmax) of VST was 207 nm. The linearity was studied by plotting 

absorbance (A) against concentration(C) in the range of 1-10 μg/ml VST with the linear regression coefficient 

being 0.997 and the linear regression equation as A=0.094 C + 0.010. The dissolution rate of VST commercial 

tablets was determined at 37.0 ± 0.5°C in 900 ml of buffer using a USP standard dissolution apparatus II 

(using paddles) at 50 rpm. The experiments were conducted in triplicates and samples were assayed for VST 

release. The extent of dissolution for commercial formulations was high in pH 7.4 phosphate buffer within the 

range of 99.6-100.4% of the labeled claim. The results indicated no significant difference from the method 

proposed in USP30-NF25 illustrating its high precision and accuracy. In conclusion, an industrially feasible, 

economical and easier dissolution method was developed for commercial VST tablets. 
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The workplace is a potential setting to reach a large group of smokers and implement smoking cessation 

program. Hence, a free innovative multicomponent workplace quit smoking program was designed 

specifically to help the smoking employees to stop smoking. To evaluate the effectiveness of this innovative 

workplace smoking cessation program. All smokers were invited to attend the launch of the quit smoking 

program. The intervention included 12-week behavioural therapy together with pharmacotherapy, simple self-

help materials as well as social and environmental support. Successful quitting smoking was defined as the 7-

day point-prevalence of smoking abstinence at Week-12; confirmed by CO measurement. 167 people signed 

up for the program during the launch. From the total of 159 participants, only two of them were females. A 

total of 8 participants (5%) opted out of the program when it was started. The 7-day point-prevalence of 

smoking abstinence at Week-12 was 60% (n=101, male). Both female participants did not quit smoking 

successfully and were still smoking at the end of the program (week-12). Free smoking cessation program, 

peer support and management pressure do motivate smoking employees to quit smoking. To be smoke-free, 

strong will power is still a crucial factor to ensure the smokers follow through the whole program and stop 

smoking at the end of the program. For female smokers, their smoking spouses will be another barrier for 

them to stop smoking. This free multicomponent workplace quit smoking program is effective to help 

smoking employee to quit smoking. 
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Community pharmacists involve in broad areas of activity in relation to health promotion as they are 

recognised as highly accessible and credible health advisor that offering direct sources of diverse health 
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information to the general public. This cross-sectional study determined the perception of undergraduate 

students towards the roles of a community pharmacist. Post local ethics approval and consent, developed self-

administered questionnaire was reviewed by a group of pharmacist and pilot tested before being distributed 

randomly among Bachelor of Pharmacy students (year one until four) in four private universities in Malaysia 

(n = 1040), from August until September 2010. Both descriptive and inferential statistics were used for data 

analysis whereby p value < 0.05 was considered as statistically significant. The response rate was 56.1% (n = 

583). The overall mean (SD) age of students was 21.0 years old (±1.8), majority were females (78.9%), 

Chinese (56.6%), single (99.7%) and enrolled into pharmacy degree programme via matriculation 

qualification (32.1%). The top fifteen perceived involvement roles and counselling activities of community 

pharmacists with significant differences* due to different year of study (where applicable) were drug misuse*, 

diabetes*, report adverse events*, refer patients to other sources of help and care when necessary*, asthma 

and COPD*, cardiovascular disease prevention*, monitoring blood pressure, pregnancy and lactation drugs, 

sexual health, child health, contraceptive*, treating minor ailments promptly and effectively, traditional and 

complementary medicine, pain management and smoking cessation*. Overall, students agreed that community 

pharmacists should engage in greater role in public health in addition to dispense and distribute medications. 
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Job of delivering pharmacists for the profession has been done committedly by pharmacy academia. The 

availability of appropriate numbers of well-qualified faculty members teaching in its professional and 

graduate programmes is fundamental for the triumph of academic pharmacy. This cross-sectional study 

assessed the perception of local undergraduate students towards the roles of registered pharmacists in 

academia. Post ethics consensus, developed self-administered questionnaire was reviewed by a group of 

pharmacist and pilot tested before being distributed randomly among Bachelor of Pharmacy students (year 

one until four) in four private universities in Malaysia (n = 1040), from August until September 2010. Both 

descriptive and inferential statistics were used for data analysis whereby p value < 0.05 was considered as 

statistically significant. The response rate was 56.1% (n = 583). The overall mean (SD) age of students was 

21.0 years old (±1.8), majority were females (78.9%), Chinese (56.6%), single (99.7%) and enrolled into 

pharmacy degree programme via matriculation qualification (32.1%). The top tenth perceived agreement on 

roles and undertakings of pharmacists in academia with significant differences* due to different year of study 

(where applicable) were patient care – educator/practitioner*; providing consultancy service; continuous 

professional development and education*; clinical, community and industrial site visits; teaching and learning 

delivery, skills and development*; health care policy development; inter professional learning; research 

development and knowledge transfer; supervision of research student; and professional organization 

committees*. Lecturers that shared their knowledge and experience with students in addition to students’ own 

observational and future interest attributable to knowledge on roles of pharmacists in academia. 
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A recent newspaper publication quoted a comment by the Malaysian Association for the Blind (MAB) that 

people with disability wish to be helped so that they can live independently rather than just providing them 

with cash subsidy. This study was conducted to investigate the perception of the visually impaired on issues 

related to the use of medications and also the accessibility of medication information. A structured and 

validated questionnaire was administered to the visually impaired community in the Klang Valley. 

Respondents were recruited using convenient sampling. A total of 109 respondents participated in the study, 

with a mean age (standard deviation) of 44.2 (13.86) years and 65.8% were men and 79.3% were currently 

employed. Half of the respondents stayed with their family members (54.1%). Two third of the respondents 

agreed that the privileges and needs of visually impaired community in the area of healthcare have been 

neglected by the government (66%). Respondents with difficulties taking medication are also more likely to 

have difficulties remembering information given by the doctors or pharmacists (p=0.012). In addition, 80% of 

the respondents claimed that they could remember the instruction on how to take their medications, but more 

than one third (35.7%) of those who claimed that they remember the instruction, still find that instructions or 

information given by the healthcare professionals were confusing about their medications. More studies 

should be conducted to provide data for policy makers to improve the healthcare services for the visually 

impaired community. 
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Assessment of case history is a vital skill for performing SOAP analysis by Doctor of Pharmacy (Pharm. D) 

students. This study assessed students’ perception on learning from standardized patient (SP) based program 

in comparison to didactical teaching. Pharm. D second year students were taught about history taking skills 

with didactical teaching followed by interaction with SP in groups. These SPs have been trained to portray 

real cases. At the end of training session, specific questionnaire was administered which comparatively 

assessed didactical teaching with SP interview. Issues like students’ learning via SP interview in comparison 

with didactical teaching, problems faced in didactical teaching and SP based interview, suggestions for 

improvement, preferred mode of training, effect of individual skill on learning were included in the 

questionnaire. Twenty eight students participated in this study. Twenty one opined that SP based training was 

excellent in comparison to didactical teaching in terms of learning.  Problems of didactical teaching listed 

were: poor in imparting practical knowledge (13/28); less interactive (10/28); monotonous (4/28) and difficult 

to understand (2/28). Nine did not have problems with didactical teaching. On the other hand, problems of SP 

based interview were: 16 did not report any problem; 3 responses indicated lack of individual interaction with 

SP; 7 opined that more training was required for handling SP. This perceptional study thrown light on many 

aspects of learning from SP. Overall, students' perception was in favour of SP based training underscoring the 

importance of this approach in teaching essential skills to Pharm. D students. 
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The recent unethical behaviors of pharmaceutical industries in India are inundating the media these days. The 

pharmaceutical industry contributes 1.6 percent of GDP and is the fastest growing sector in the Indian 

economy. Study of ethical behavior among medical representatives in the profession is an under-portrayed 

component that deserves in-depth research. The purpose of this study is to measure influence of organizational 

factors (organizational culture, code of ethics, ethics training and incentive scheme) on ethical behavior of 

medical representatives. The research design is hypothesis based. It is a cross-sectional and correlational 

study, conducted under non-contrived settings. A simple random and cluster sampling is done among 300 

medical representatives using structured questionnaire. Chi-square tests were used to measure the association; 

strength of the association is measured through Cramer’s V and Phi Value between organizational culture, 

code of ethics, ethics training and incentive scheme on ethical behavior of medical representatives.  The 

model chosen for testing ethical behavior through four variables gives an R2 value of 74.6% with an adjusted 

R2 of 66.5%. Therefore, code of ethics and training on ethics are very important when medical representatives 

face ethical dilemma in the field. The incentives offered by companies should be minimal and should not 

emphasize on performance related pay schemes. We conclude that apart from organizational factors, the study 

of individual and external factors is imperative for better understanding. 
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Traditionally, management of oral anticoagulation therapy in majority of clinical situations is usually 

undertaken by doctors. The Warfarin Medication Therapy Adherence Clinic (WMTAC) was started in 

Duchess of Kent Hospital (HDOK) in December 2005, among the first two hospitals in Malaysia where 

pharmacists manage warfarin therapy. In the WMTAC, pharmacists work closely with medical officers and 

physicians in an outpatient setting. The study objective was to evaluate the quality of anticoagulation therapy 

management of the WMTAC over five years. A retrospective, medical record review was carried out. 

Outpatient INR control by the WMTAC was studied for 12 months for the following years; 2006, 2007, 2008, 

2009 and 2010. As a baseline, patients receiving warfarin therapy under usual medical care (UMC) was 

studied for 8 months in 2005. The number of patients recruited under periods 2005, 2006, 2007, 2008, 2009 

and 2010 were 87, 128, 185, 244, 270 and 284 respectively. Throughout the 6 study periods, there was 

generally an increasing trend observed in percentage time spent within patients’ expanded therapeutic range 

(2005=57.0%, 2006=64.0%, 2007=62.2%, 2008=65.4%, 2009=70.5%, 2010=69.0%). There was also 

generally a decreasing trend in terms of high-risk INR values (defined as INR<1.5 and INR>4.5). Mean 

patient contact with caregivers per patient-year had slight fluctuations over the years (2005=17.7, 2006=18.9, 

2007=16.7, 2008=16.4, 2009=15.7, 2010=17.1). In conclusion, the quality of anticoagulation therapy 

management by the WMTAC has been improving throughout the years. Nevertheless, the WMTAC team 

should continuously strive to achieve further improvements and better patient care. 
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This study is to determine the knowledge and perception of contraception and sexual health amongst AIMST 

university students. A 308 self-administered, pre-validated, open and closed ended 20-items questionnaire 

were received from the respondents, of which 146 were male, and 162 female. Appropriate statistical tests 

were done to validate the data. 98.4% of the respondents have correctly identified once a month as a normal 

menstrual cycle. 94.8% were aware that pregnancy was possible after unprotected sex once attained puberty. 

HIV was the most known sexually transmitted disease (STDs), by 96.4% of the respondents, while 

gonorrhoea was the least known, only by 51.0% of the respondents. 95.5% of the respondents were aware of 

the use of condoms for contraception, and 92.2% believed that it offered protection against STDs, while 

78.9% viewed it as a reliable contraceptive method. 87.3% of the respondents have some knowledge of oral 

contraceptives, but 10.1% misleadingly thought that it could prevent STDs, while 61.0% of the respondents 

thought that it is reliable as contraceptive, and 59.7% perceived it as causing mood swings or depression as 

side effects. Only 40.9% of the respondents have heard of emergency morning-after pill, and of this, only 

21.4% responded correctly on its proper use. 68.5% gained information on contraception through internet. 

40.3% of the respondents were of the opinion that sex education should start early at the lower secondary 

school level. 64.7% of the respondents agreed that a pharmacist was the best resource person to obtain 

information on contraception and sexual health. Overall, this study revealed certain level of knowledge of 

AIMST University students on this matter. 
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Nosocomial pneumonia represents one of the most common nosocomial infections and major cause of ICU 

mortality. Early diagnosis and initiation of the right antimicrobial play the key role in determining the 

treatment outcomes. This study aimed at evaluating the outcomes of appropriate empiric antimicrobial for 

nosocomial pneumonia in the ICU. The outcomes measured were the mortality rate, ICU length of stay (LOS) 

and hospital LOS. This was a retrospective observational study involving 209 subjects admitted to ICU of 

Hospital Ampang from November 2009 to December 2010 who fulfilled the selection criteria. The 

appropriateness of antimicrobial was determined by evaluating the antimicrobial agent against microbial 

sensitivity result. All demographic data and baseline severity scores were not significantly different between 

the subjects receiving appropriate and inappropriate antimicrobials. The subjects infected with multidrug-

resistant Gram-negative bacilli were more likely to receive inappropriate antimicrobials: Acinetobacter spp. 

(OR: 4.7055, CI: 1.9561 – 11.319, p<0.001); Stenotrophomonas maltophilia (OR: 8.9302, CI: 2.5971 – 

30.7062, p<0.001); ESBL-producing Klebsiella pneumoniae (OR: 12, CI: 1.5307 – 94.0724, p=0.008). The 

subjects who were more likely to receive appropriate antimicrobials were those infected by Pseudomonas 

aeruginosa (OR: 2.7237, CI: 1.2508 – 5.9311, p=0.016); non-ESBL-producing Klebsiella pneumoniae (OR: 

7.1346, CI: 2.3547 – 21.617, p<0.001); Staphylococcus aureus (100% appropriate, p=0.002). The subjects 

receiving inappropriate empiric antimicrobials had higher mortality rate compared to patients receiving 

appropriate empiric antimicrobials (OR: 4.8098, CI: 2.6423 – 8.7552, p<0.001). Among the antimicrobials, 

meropenem was associated with higher mortality rate (OR: 5.135, CI:  1.7209 – 15.3226, p=0.003). There was 

no difference of ICU and hospital LOS among the subjects receiving appropriate and inappropriate 

antimicrobials (p>0.05). In conclusion, subjects receiving appropriate empiric antimicrobial were associated 

with positive outcome in term of survival, but the ICU and hospital LOS were not significantly shorter than 

the subjects receiving inappropriate antimicrobial. 
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Potentially inappropriate medications (PIMs) among older people is a major contributor of adverse drug 

events leading to increased hospitalization, mortality and lower health related quality of life. Screening tools 

such as Beers criteria is being widely used to identify PIMs. The study was to determine the prevalence and 

factors associated with Beers PIMs in nursing home elderly residents. A cross sectional study was conducted 

at four non-governmental organization nursing homes in Penang from January to February 2011. The study 

population included elderly residents (> 65 years old) with at least one prescribed medication and non-

medically demented. Relevant information was collected using direct interview and medical chart review 

process. Beers criteria were applied to determine the appropriateness of each medication in the elderly 

residents. Data were analyzed using descriptive statistics and logistic regression to determine the associated 

factors. Results and Discussion: Two hundred and eleven residents were included in this study with median 

age of 77 (interquartile range, IQR 72-82) years. Median number of routine medications was 4 (IQR 3-6). 

Beers criteria identified 79 PIMs affecting 69 residents (32.7%). The commonly identified PIMs were short 

acting nifedipine (37%), chlorpheniramine (20%) and diphenhydramine (9%). Multivariate logistic regression 

analysis revealed that PIMs use was significantly associated with higher number of medications [OR=1.405, 

95% CI (1.193-1.654)] and longer stay at nursing home [OR=1.132, 95% CI (1.045-1.226)]. In conclusion, 

PIMs are highly prevalent among nursing home residents and are associated with the number of medications 

and residential years. This finding warrants further attention from our policy makers. 
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Dual antiplatelets, beta-blockers (BB), HMG-CoA Reductase Inhibitors (‘statins’) and Angiotensin 

Converting Enzyme Inhibitors/Angiotensin Receptor Blockers (‘ACEI/ARBs’), was shown to improve 

cardiovascular outcomes as secondary prevention pharmacotherapy for Acute Coronary Syndrome (ACS). 

The objective is to compare the prescribing trend of ACS secondary prevention pharmacotherapy (ACSSPP) 

in Ministry of Health (MoH) hospitals, specifically between the cardiology centers (CC) and the non-

cardiology centers (NCC). Ward and pharmacy documentations of patients admitted with ACS from 9/8/2010 

to 8/12/2010 were audited, while prescribers were concurrently exposed with an intervention display of 

clinical evidence, international standards and results from the previous audit cycles. Collected data were 

transmitted securely through a dedicated web-based electronic case report forms (eCRF), and analyzed using 
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SPSS 16.0. A total of 871 ACS patients from 17 hospitals were enrolled in this audit cycle, with 327 from CC 

and 544 from NCC. At baseline, patient population in both groups was similar for age, gender, ethnicity, 

smoking status, ACS stratum and concurrent diseases. 86.1% of patients were prescribed with double 

antiplatelets upon discharge in CC compared to 80.3% of the NCC. The percentage of patients discharged 

with statins was comparable between both groups (96.6 vs. 98.0% respectively), with simvastatin as the most 

prescribed statin. CC showed higher percentage of prescription of beta-blockers, compared to the NCC (82.6 

vs. 65.4%), with majority prescriptions of metoprolol. However, there is a slightly lower percentage of 

ACEI/ARB prescription in CC with 72.2%, compared to 78.9% of the NCC, perindopril being the most 

prescribed. Generally, there is an encouraging use of evidence-based ACSSP in MoH hospitals. 
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Patients’ Own Drug (POD) are medications brought into the hospital by patients or carers. If deemed suitable 

and with permission, these medications would be administered. In our institution, POD system was introduced 

since 2009 but constant review is required to improve the practice. The study was conducted to observe the 

current practice and to assess the effectiveness of intervention by ward pharmacists on implementation of 

POD system. A prospective observational study was performed from May to July 2011 in medical and cardiac 

wards. Head nurses were interviewed to identify the problems of implementation. This was followed by active 

interventions by ward pharmacists which included (1) enhancing POD promotion to the general public via 

distribution of pamphlets (2) POD reconciliation with current prescriptions (3) informing carers to bring POD 

from home (4) reminding and assisting nurses to use POD. Before intervention, 61.2% of patients had home 

medications continued during admission. 55.4% of POD were brought upon admission but only 37% were 

used. The main factors identified were (1) lack of patient’s awareness to bring POD (2) order medication 

supply instead of using POD (3) inadequate storage space. After interventions, the number of patients who 

brought POD increased by 12.8% and POD usage increased by 23%. The active interventions by ward 

pharmacists managed to promote and increase the usage of POD system although there were still limitations 

with the unit of use drug distribution system. Constant reminder to patients and other healthcare providers are 

needed to ensure successful implementation of the POD system. 
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The rehabilitation model in Malaysia might differ from the conventional model that based on in-patient 

education and counseling. The cost effectiveness and humanistic outcomes studies in phase I and short course 

phase II of cardiac rehabilitation program (CRP) are currently reviewed. The main objective is o assess the 

cost-effectiveness of collaboration clinical pharmacy service in phase I and phase II cardiac rehabilitation. A 

quasi-experimental design was applied for acute coronary syndrome (ACS) patients admitted at Sarawak 

General Hospital from 2008 until 2010. 112 ACS patients completed the SF-36 which translated into SF-6D. 

A one-way analysis of variance was used to compare the three groups, modified CRP (MCRP), conventional 

CRP (CCRP) and the usual care. Estimation of QALY gain and the incremental cost-effectiveness ratio 
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(ICER) were compared. At baseline there were no difference in demographic or physical characteristic data 

between MRCP (n=22), CCRP (n=28), and Control (n=62). At 12-months follow-up, there were 

improvements of health related quality of life (HRQOL). In MCRP (+10.57; 95%CI: -2.09, 23.23), reported 

less bodily pain (BP) than CCRP (+3.72, 95%CI:-8.94, 16.39) and Control (-4.16, 95%CI: -14.92, 6.59). The 

general health (GH) in MCRP (+3.66, 95%CI:-9.88, 17.20), reported better than CCRP (+1.10, Cl:-10.34 to 

12.54) and Control group (-2.87, 95%Cl:-12.96 to 7.21). Annual health care resources used in MCRP have 

shown more costly at median RM 25,994 (6,110 to 75,509) as compared to CCRP RM 21,471 ( 7,813 to 

61,542) and the usual care RM 16,620 ( 4,565 to 61,854). However, the total direct cost of health care 

resources annually for bypass (CABG) in MCRP is estimated with median RM 51,542 (44,266 to 75,509) that 

similar to CCRP RM 53,376 (46,538 to 61,542). The utility index SF-6D of MCRP 0.828 (95%, 0.751-0.906) 

and CCRP 0.838 (95%, 0.761-0.917) are higher than control group 0.740(95%, 0.636-0.845). Thus, give a 

higher quality adjusted life year (QALY) gain in rehabilitation program. The MCRP group represented an 

ICER of RM 91,560.00 and the CCRP ICER of RM 74,938.46 with better result. The findings suggest that 

moderately effective strategies in MCRP for secondary prevention strategies provide a good value for money. 

Without any cardiac rehabilitation for post ACS patients will cause a high impact in annual cost of treatments 

and poor improvement in quality of life. 
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The rising of global drug expenditures and increasing health demands have contributed to the evolution of 

pharmacy practice from focusing on dispensing medicines to include more responsibilities in healthcare 

provision. Pharmacists and doctors in developed countries have successfully taken on the paradigm shift in 

patient healthcare. If the situation in Malaysia is to change as in the proposals for the separation of prescribing 

and dispensing, doctors will need to write many more prescriptions than they currently do. This study aims to 

examine the quantity and quality of prescriptions received by community pharmacists in terms of meeting 

legal requirements and to describe the types of medicines prescribed. This prospective convenience sampling 

study involved evaluating the prescriptions received by ten community pharmacies in Selangor from January 

2010 till December 2010. A total of 1212 items in 682 prescriptions were received during the study period of 

one year. This study showed that only 5.4% of the prescriptions deemed legal. The prescriptions containing 

patient’s name, patient’s address, date, prescriber’s address, prescriber’s signature, total amount of drug and 

dose were 80.6%, 8.2%, 67.2%, 83.6%, 92.9%, 87.2% and 82.1%, respectively. The three most commonly 

prescribed medicines were cardiovascular drugs (24.8%), anti-infective (19.6%) and CNS drugs (18.4%). 

Interestingly, less than 50% of the 682 prescriptions received by community pharmacists are from general 

practitioners. In conclusion, genuine cooperation between doctors and pharmacists together with the Ministry 

of Health is absolutely essential to resolve the prescription-dispensing setbacks, ultimately developing a world 

class healthcare system in Malaysia. 
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Orthopaedic patients often require a high vancomycin dose and a long duration of treatment for better tissue 

penetration in the treatment of infections caused by susceptible organisms. A high vancomycin dose, however, 

may subject a patient to a higher risk of nephrotoxicity. The aim of this study is to determine the occurrence 

rate of nephrotoxicity among vancomycin-treated orthopaedic patients and to identify potential risk factors of 

vancomycin-associated nephrotoxicity. This retrospective cohort study involved 279 orthopaedic patients with 

132 cases (patients received vancomycin) and 147 controls (patients received other antibiotics). Patients' 

demographic and clinical data, including renal profile, vancomycin dosage, corresponding serum vancomycin 

concentrations and microbiological data were collected from routine therapeutic drug monitoring database and 

patients' medical records. These data were then analyzed to assess the occurrence rate of nephrotoxicity and to 

identify potential risk factors of nephrotoxicity. Nephrotoxicity was found in 33% of vancomycin cases 

compared to 16% in controls (P=0.002) with an odds ratio of 2.48. Doses of vancomycin of more than 4 

g/day, persistent vancomycin trough concentrations of  greater than 15 mg/L and a prolonged vancomycin 

treatment duration exceeding 14 days were found to be associated with a higher risk of vancomycin-induced 

nephrotoxicity.  In conclusion, orthopaedic patients who are exposed to high vancomycin doses, persistently 

elevated vancomycin trough levels and a prolonged vancomycin treatment, carried a higher risk of 

vancomycin-induced nephrotoxicity. 
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The emergence of multi-drug resistant Staphylococcus aureus strains has becoming a serious clinical problem. 

In MRSA, it has been shown that the expression of an altered form of penicillin binding protein (i.e. PBP2a) 

contributes to its resistant to β-lactam antibiotics. This study investigates the antibacterial effects of Duabanga 

grandiflora extracts in methicillin susceptible Staphylococcus aureus (MSSA) and MRSA. In addition, the 

effects of the extracts on the expression of PBP2a in MRSA were investigated. All ethanol leaves and bark 

extracts tested were able to inhibit the growth of both MRSA and MSSA with minimum inhibition 

concentration (MIC) of less than 0.75 mg/ml and 0.375 mg/ml, respectively. In the presence sub-inhibitory 

concentrations of D. grandiflora extracts, the MIC of ampicillin required to inhibit MRSA decrease by 64-fold 

(50 g/ml to 0.78 g/ml) whilst the susceptibility of MSSA to ampicillin was not altered (MIC of 0.31 g/ml). 

Hence suggesting a specific effect of the plant extracts on the resistance mechanism of MRSA. All the 

extracts tested suppressed and inhibited the expression of the resistant protein PBP2a. Images from the 

scanning electron microscope confirmed the deterioration of MRSA cell wall in the presence of the plant 

extracts. D. grandiflora extracts are able to inhibit the growth of MRSA cultures possibly through the 

inhibition of PBP2a expression. 
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Increasing evidence points to a role for spinal neuroimmune dysregulation (glial cell activation and cytokine 

expression) in the pathogenesis of neuropathic pain. Suppression of microglial activation with broad spectrum 

tetracycline antibiotic, minocycline, pre-emptively attenuates the development of streptozotocin (STZ)-

induced behavioral hypersensitivity. The present work aims to investigate the ability of minocycline in 

reversing existing, long-term behavioral hypersensitivity following diabetic neuropathy. Sprague Dawley rats 

received single intraperitoneal injection of STZ and the development of hyperalgesia and allodynia was 

assessed twice weekly for six weeks. On day 28, rats received either saline or minocycline (40 and 80 mg/kg) 

intraperitoneally. On day 32, lumbar spinal cord sections were processed for assessment of astrocytic glial 

fibrillary acidic protein (GFAP) and microglial OX-42 (antibody against CR3/CD11b). Initiation of 

minocycline treatment on day 28 after diabetes induction (treatment of existing hypersensitivity) failed to 

attenuate hyperalgesia and allodynia. Robust increase in GFAP immunoreactivity was observed on day 32 

establishing the role of activated astroglia in the maintenance of diabetic neuropathic pain. Post-treatment with 

minocycline, had no effect on the markers of oxidative- nitrosative stress and inflammation as compared to 

diabetic control animals. Chronic administration of minocycline failed to reverse existing hypersensitivity due 

to the replacement of microglia by hypertrophic astrocytes. Moreover, minocycline is a selective inhibitor of 

microglial activation and does not inhibit activated astrocytes. The present study highlights the role of 

astroglia in the long-term maintenance of diabetic neuropathic pain and inefficacy of minocycline as a 

promising pharmacological tool in established diabetic neuropathic pain. 
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Diabetic foot is one of the major and most frequently occurring complications of diabetes mellitus (DM). A 

male patient with history of type II DM (25 years) reported at tertiary health care unit with ulcer on big toe of 

right foot. Upon examination, doctor noticed putrid smell and drainage of pus. Toe was also deformed and 

swollen (sausage toe). ESR of patient was elevated to 83 mm per hour. Fasting blood glucose (11.8 mmol) and 

HbA1c (12.7%) levels were also elevated. For diabetes, he was on metformin (tablet, 500 mg) bid and insulin 

70/30 (SC, 40 iu) before breakfast. Patient was hospitalized as a suspected case of infectious foot ulcer. He 

was prescribed ceftriaxone (IV injection, 1g) and ofloxacin (tablet, 200 mg), bid for five days. On fourth day, 

doctors decided to perform surgical intervention (pus drainage and revascularization) as patient was not 

responding to antibiotic therapy. On seventh day doctors decided to amputate big toe of right foot. 

Staphylococcus aureus, beta-hemolytic streptococci, aerobic gram negative and gram positive organisms, 

anaerobes and methicillin resistant staphylococcus aureus (MRSA) are most common pathogens involved in 

diabetic foot. Ciprofloxacin (IV injection, 400mg) bid plus clindamycin (iv injection, 600 mg) three times a 

day are among the first line drugs for severe diabetic foot infections. Linezolide (IV injection, 600mg) bid 

should be added for MRSA involvement. In case of wound with purulent discharge, metronidazole (IV, 500 

mg) should be supplemented as an adjuvant therapy. Culture and sensitivity test should be radical part of 

diabetic foot management. 
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Many medicines that we use today and in the past are derived from nature, of which many are plant-based. 

This research encompasses the study of local plants to discover new drugs to treat infectious diseases. 

Although there have been a rapid escalation in the discovery of antibacterial agents, the emergence of 

bacterial resistant strains such as methicillin-resistant Staphylococcus aureus (MRSA) is a major threat. It is 

known as the highest profile pathogen that causes nosocomial infections and remains the most common single 

multi-drug resistant bacterium. One plant of interest is Acalypha wilkesiana, a shrub that is commonly found 

in tropical and subtropical countries. The present study examined the effect of ethyl acetate extract of A. 

wilkesiana on the survival of MRSA. The crude extract and its fractions were tested for anti-MRSA activity 

via microbroth dilution assay. The minimal inhibitory concentration (MIC) of the crude extract was 6.0 mg/ml 

and the MIC for the fractions ranged from 1.5 mg/ml to 6.0 mg/ml.  Fractions B and G were the two most 

potent fractions with MIC value of 1.5 mg/ml. At sub-inhibitory concentration of the crude ethyl acetate 

extract (1/8 x MIC) the growth of the bacteria was markedly reduced after 24 hours of incubation when 

compared to control (-80.2% survival). A qualitative analysis of the crude extract showed presence of 

phytochemicals such as alkaloids, tannins, phenolics, saponins, and flavonoids. Thus, the anti-MRSA 

properties observed may be attributed to these phytochemicals. Further work will be carried out to isolate the 

active constituents. 
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Biological rhythms are periodic biological fluctuations in an organism that correspond to or in response to 

periodic environmental changes. Chronobiology, the study of biological rhythms, categorizes rhythms by the 

duration of the cycle. The most studied type of biological rhythm is circadian rhythm, which fluctuates on an 

approximately 24 h basis. Many cardiovascular parameters   including heart rate and blood pressure exhibit a 

strong circadian rhythm or pattern. This pattern is altered in hypertensive patients and literature supports a 

strong correlation between the altered circadian pattern of blood pressure and cardiovascular complications in 

hypertensive patients. Literature further supports that this circadian pattern is influenced by age, sex and 

stress. Hence this study was designed to evaluate the normal daytime rhythm of blood pressure in a young 

population. Blood pressure recording was done  for a population of 50 ( below 25 years) subjects at 7 time 

points between 7am and 7pm (7am, 9am, 11am, 1pm, 3pm, 5pm and 7pm) and  repeated 3 times within a 

week with the gap of 24 hours. Mean values of this reading was considered as the blood pressure of the 

particular subjects. Using the mean blood pressure values at 7 time points, the diurnal pattern can be 

established. The daytime rhythm of systolic BP increased from 7 a.m and reached a peak at 3 p.m after which 

it gradually declined till 7 p.m. and reached the same value at 7 p.m. The circadian pattern of diastolic 

pressure shows a gradual increase from 7 a.m (0001 CT) till 11 a.m (0005 CT) at which the mean diastolic BP 

was 80 ± 1.1 mmHg. From 11.00 a.m onwards the pressure remained in the same level till 3.00 p.m (0009 

CT). The amplitude was insignificant for both systolic and diastolic pressure. Determination of the circadian 

rhythm in a hypertensive population will enlighten how chronopharmacology of antihypertensive drugs alter 

the pattern and how chronotherapeutic approach can be optimized. 
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Spilanthes species are widely distributed in tropics and subtropics. They occur as wild and cultivated too. 

These have been used popularly by traditional physicians for treatment of various ailments. Chemopreventive 

and cytotoxic effect of ethanol extract of Spilanthes calva L. (EESC) was evaluated in N-nitrosodiethylamine 

(DEN,200 mg/kg) induced experimental liver tumor in rats and human cancer cell lines. Oral administration 

of ethanol extract of Spilanthes calva L. (250 mg/kg) effectively suppressed liver tumor induced by DEN as 

revealed by decrease in DEN induced elevated levels of serum glutamate pyruvate transaminase (SGPT), 

serum glutamate oxaloacetate transaminase (SGOT), alkaline phosphatase (ALP), total bilirubin, gamma 

glutamate transpeptidase (GGTP), lipid peroxidase (LPO), glutathione peroxidase (GPx) and glutathione S-

transferase (GST). The extract produced an increase in superoxide dismutase and catalase (enzymatic 

antioxidant) levels and total proteins when compared to those in liver tumor bearing rats. The 

histopathological findings of liver samples were compared with respective controls. EESC was found to be 

cytotoxic against human epithelial larynx cancer (HEp2) and human breast cancer (HBL-100) cells. These 

results show a significant chemopreventive and cytotoxic effect of ethanol extract of Spilanthes calva against 

DEN induced liver tumor and human cancer cell lines. 
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The ethanolic extract of Pandanus amarylifolius (PA) were tested on BALB/c mice for reaction to pain in the 

Hot Plate (57°C) and Tail Pinch test (artery clip). Four groups (6 mice each) were injected i.p. with either 

saline or a dose of PA, 25, 50 or 100 mg/kg. Each mouse was tested on the hot plate, 45 min after injection. 

The reaction time to pain (biting its paws, jumping, and running) was recorded.  Another 4 groups of mice, 

similarly treated were individually exposed to the tail pinch test 45 min after injection. The reaction time 

taken for the mouse to bite the artery clip was recorded. Means and standard errors of the reaction times for all 

groups were calculated and compared using ANOVA and paired T test. In the Hot Plate test, the mean 

reaction times for the control (saline treated), 25, 50 and 100 mg/kg PA were 11.67, 8.66, 6.16 and 7.16 secs 

respectively. The reaction times of all doses of the PA treated mice were significantly shorter (p<0.05 - <0.01) 

when compared to the control. In the Tail Pinch test, the mean reaction times were: control 32.17 sec., PA: 25, 

50 and 100 mg/kg were 1.16, 6.33 and 1.00 secs, respectively. Again all treated mice reacted significantly 

faster (P<0.001) compared to control mice. Both the Hot Plate and the Tail Pinch tests in mice showed that 

PA has a hyperalgesia effect instead of an analgesic effect as reported by an earlier study. 
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Rheumatoid arthritis is an autoimmune inflammatory disease of joints and surrounding connective tissues 

requiring long term treatment with NSAIDs and immnosuppressants which have a long list of potential side 

effects. Herbal medicine is effective, safe and is being traditionally used in the management of the disease but 

many do not have scientific evidence.  Hence a polyherbal formulation named “Arthrito” comprising of 15 

medicinal plants was made in collaboration with Rumi Herbals Pvt. Ltd., Chennai, India. The formulation was 

standardized, stability studies under accelerated conditions, in-vitro anti inflammatory activity using human 

red blood corpuscle membrane stabilization method and anti-arthritic activity by inhibition of protein 

denaturation method were performed at the concentrations of 50,100,200, 400, 800, 1000 μg/ml using 

diclofenac sodium as standard. Loss on drying, total ash and acid insoluble ash were not more than 1, 4 and 

1% respectively and pH 5 to 6. Water soluble and alcohol soluble extractive values were not less than 10 and 

15% w/w respectively. Phytochemical constituents were found to be alkaloids, steroids, glycosides, phenols, 

tannins, saponins, proteins and little amount of gum & mucilage in Arthrito. The heavy metals done by x-ray 

fluorescent spectroscopy and the microbial load were found to be well within standard limits defined by the 

WHO and AYUSH and formulation was found to have a shelf life of more than two years. The anti–

inflammatory and anti-arthritic activity was found to be dose dependent and increase with increase in 

concentration. The result indicated that the polyherbal formulation of Arthrito is a safe and potent anti arthritic 

drug. 
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Complementary and alternative medicine (CAM) refers to wide range of clinical therapies outside of 

conventional medicine. The term "complementary" refers to therapies that are used in conjuction with 

conventional medicine, whereas "alternative" medicine includes therapies that are used in place of 

conventional medicine. The principle objective of the survey is to assess the association between different 

types of complementary and alternative medicine (CAM) preferred and practiced and to review clinical 

evidence supporting complementary and alternative medicine intervention for improving glycemia control in 

patients with diabetes mellitus. We conducted an electronic literature search of Journal of Diabetology, 

Journal of Clinical and Diagnostic Research.The studies were randomly selected from the pool of people on 

the treatment preferance for diabetes among the population in Penang, Malaysia with a sample size of 200 in 

May and Jun 2011. Data were extracted in standarized manner and designed by using quantitative analysis 

method. Out of the 200 people 34% of them have diabetes for 3 to 5 years and 7.5% have diabetes more than 

15 years. 66% of the population have taken alternative medicine for diabetes and 34% of them taken modern 

medicine. There might be numerous reasons for exploring better glycemic control for CAM users. The reasons 

are such as established safety and efficiency of herbal drug, practices like yoga and taichi and efficiency of 

traditional Chinese Medicine on glycemic control. In short, better understanding and knowledge could give a 

deeper picture about the different aspects of CAM use and this opens up the gate to future studies of this 

nature. 

 
PPM – 10 (000063) 
 
 

Auricular Acupuncture as an Adjunct to Methadone Maintenance Treatment (MMT):  Effects on 

Relapse Rate, Methadone Dose and Smoking Habit  
 

Nor Samira Talib, Zabidah Ismail, Lua P.L. 

Centre for Clinical and Quality of Life Studies (CCQoLS), Faculty of Medicine and Health Sciences, 

Universiti Sultan Zainal Abidin (UniSZA), Kampus Kota, Jalan Sultan Mahmud 20400 Kuala Terengganu. 

 

It has been interestingly demonstrated in many countries that Auricular Acupuncture (AA) could be beneficial 

as an adjunct therapy to Methadone Maintenance Treatment (MMT). This study was conducted to determine 

the clinical outcomes of AA addition to MMT with regard to: 1) relapse rate; 2) methadone dose and 3) 

smoking habit. AA was administered to opiate abusers on regular MMT from three centres in Terengganu. 

Each patient underwent the procedure thrice weekly for eight weeks (total = 24 sessions, each session = 30 

minutes). Participants who received less than eight sessions were classified as dropouts. The following 

outcomes were evaluated pre- and post-AA treatment: relapse rate (via drug urine test), number of cigarettes 

smoked/week and daily methadone dose. Data was analysed using descriptive and non-parametric statistics 

(SPSS 16). Complete participations were received from 22 out of 38 Malay males (response rate = 57.9%; 

median age = 40.5 years; single = 59.1%; ≥ SPM education = 68.2%; ≥ 15 years of addiction = 68.2%; 

employed = 90.9%). At post-intervention, negative urine results were obtained from 81.8% of respondents 

while the number of weekly cigarettes used was significantly lower than baseline (p=0.002). Despite no 

significant difference for daily methadone dose (p>0.05), their quality of sleep has significantly improved and 

all agreed “to recommend AA to others”.  Overall, AA seems promising as a potential therapy in drug 

addiction treatment, particularly to complement the existing standard MMT. Future randomised controlled 

trials are warranted to support and reaffirm these intriguing preliminary findings. 
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The Vitex genus from the Verbenaceae family, contains approximately 250 species. The Vitex plant is well-

known in both ethnobotanical and phytochemical investigations. Pharmacological studies that were carried out 

on this genus have illustrated its safety and efficacy in treating several diseases. From the literature, the 

biological characteristics include apoptotic, antimitotic, antibacterial and wound healing properties. The Vitex 

extracts also exhibited potent tyrosinase inhibitor. During one study of the anatomical characteristics of Vitex 

agnus-castus, calcium oxalates were found only in the cross or transverse sections of the leaves. This 

biomineral is also described as prismatic crystals. Nevertheless, it was reported that only some Vitex species 

have this kind of crystal, while others do not. Meanwhile, in this presentation, a micro imaging study showed 

that prismatic crystals of calcium oxalate were observed in the leaves of Vitex trifolia. From this specimen, the 

prismatic calcium oxalates of 10-25 microns in length, along with a styloid-type of oxalate, were 

observed using a confocal laser scanning microscope. In conclusion, this possibly might be the first 

observation of co-occurrence of two types of crystalline calcium oxalates from Vitex species. 
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Glucosamine and chondroitin are two naturally derived compounds that are widely used in the treatment of 

osteoarthritis. Despite their popularity as dietary supplements, interaction of these supplements with one of the 

major human hepatic cytochrome P450 (CYP) isoforms, CYP2D6, which is involved in metabolism of many 

clinical drugs, has yet to be investigated. Since drug-natural compounds interaction is an important issue in 

ensuring the safety and effectiveness of the treatment of osteoarthritis, we aim to probe the potential 

interaction of glucosamine and chondroitin with CYP2D6 in this study. Recombinant CYP2D6 was expressed 

by culturing E. coli DH5a cells harbouring the cDNA of CYP2D6 that was cloned into pCWori+ expression 

vector. Protein expression was induced by using isopropyl b–D-thiogalactopyranoside. Cells were harvested 

to obtain the subcellular fractions. Expression of the protein was confirmed by reduced carbon monoxide 

difference spectra. The activity of CYP2D6 was determined by dextromethorphan O-demethylase assays 

using high-performance liquid chromatography (HPLC), with Km and Vmax of 1.98 ± 0.25 µM and 167.53 ± 

28.82 pmol/min/mg protein, respectively. Probe substrate was incubated with or without each of different 

forms of glucosamine and chondroitin. All the forms of glucosamine and chondroitin exhibited no significant 

inhibition on the activity of CYP2D6, suggesting low or negligible modulatory effects of these compounds on 

CYP2D6 enzymatic activity. Therefore, glucosamine and chondroitin have negligible potential to produce 

clinically relevant metabolic drug interactions with concomitant medications that are the substrate for 

CYP2D6. 
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Traditional medicines have been used in chronic and potential life threatening diseases and they are widely 

used by the young, aged people for health maintenance. Herbal therapy is famous as a traditional medical 

practice, based on the use of plants and plant extracts. World’s multicultural society is composed of various 

communities with the practice of traditional medicine, which is influenced by mostly usage of medicinal herbs 

and herbal products along with synthetic drugs for major diseases. In this current review, the author has made 

an attempt to emphasize the lack of proper evaluation and standardised analytical methods for medicinal herbs 

and herbal products. It is also suggested in this review on handling safety issues and concerns of herbal 

product usage on a larger community. Chronic usage of these adulterated traditional medicines which contain 

synthetic drug contaminants, steroids and heavy metals may result in secondary health complications, 

deficiencies, adverse herb interactions and herb-drug interactions leading to complications of regular body 

functions. It is recommended to estimate the active drug content uniformity based on sustainable harvesting of 

selected local sources of herbs by using sophisticated modern analytical methods like UPLC, LC-MS, GC-

MS, NMR and HPTLC techniques. It is needed to evaluate the current trends of qualitative and quantitative 

aspects of active drugs in selected herbs and their safety. It is also suggested to compare and correlate with 

standardized methods of regular time to time variations of active growing herbs and a continuous research has 

to be conducted to impart regulations on ethical practice, good manufacturing practices and quality control of 

herbal products for appropriate product registration and licensing. This review showed important reasons to 

motivate the regulatory authorities in improving traditional health care policies and research methodologies on 

quality, safety by appropriate or more suitable means of evaluation of herbal medicinal products. It is 

concluded that the national integrated research program may be conducted in collaboration with local 

suppliers/distributors on the safety issues and the legal supply of herbal medicines and it may be reassessed by 

evaluating the clinical trials on indigenous traditional medicinal plants and herbal products to assure their 

safety and efficacy.  

 

PPM – 14 (000131) 
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Lately, there has been an increase in antimicrobial resistance with conventional antimicrobial agents by 

pathogenic bacteria. It was reported that phenolic compounds have antimicrobial activity against commensal, 

probiotic and pathogenic bacteria. Therefore, this study aimed to screen the antimicrobial activity of ethyl 

acetate, methanol, and 50% aqueous methanol extracts of hazel nut on ATCC strains of Streptococcus 

pneumoniae, Klebsiella pneumoniae and Candida albicans using disk diffusion method. The selected seeds 

and nuts were extracted with 50% methanol, methanol, and ethyl acetate. The antimicrobial assay was 

performed according to the guidelines in Clinical and Laboratory Standards Institute (CLSI) Protocol. 

Diameter of the inhibition zones was recorded. Extracts with higher antimicrobial potential were further 

evaluated in IC50 study. All the extracts were found to have antimicrobial activity against S. pneumoniae 

(range from 6.13±0.06 mm to 17.50±1.10 mm), K. pneumoniae (range from 4.60±0.00 mm to 6.07±0.32 mm), 

but not on C. albicans. Methanol (17.50±1.10 mm) and ethyl acetate (17.23±1.10 mm) extracts of hazelnut 

were found to have the highest antimicrobial activity and were taken for further evaluation in the IC50 study. 

The IC50 obtained for hazelnut in methanol and ethyl acetate is 0.15 mg/ml and 0.76 mg/ml, respectively. 

Further observation in light microscope revealed lower cell count and morphology changes as compared to the 

control. In conclusion, the methanol and ethyl acetate extracts of hazelnut were found to have the highest 

inhibitory action on S. pneumoniae and K. pneumonia. 
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Strobilanthes crispus, also known by the common name “pecah kaca” in Malaysia, is a local traditional 

medicinal plant. Potential medicinal properties of S. crispus leaf extracts, including anticancer and anti-

diabetic activities have been well-documented in recent studies. In addition, S. crispus leaf extracts exhibit 

high antioxidant activities. Therefore, the aim of this study was to assess the potential antimicrobial activities 

of ethanolic leaf extract of S. crispus by employing disk diffusion method. Susceptibilities of various ATCC 

strains of Aspergillus brasiliensis, Candida albicans, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

Staphylococcus aureus, and Streptococcus pneumoniae towards ethanolic leaf extract of S. crispus were 

determined. The optimum incubation period and the minimum inhibitory concentration were determined. 

Diameter of the zone of inhibition was recorded. From this study, it was found that the ethanolic leaf extract 

of S. crispus exhibited inhibitory activity against S. aureus with an inhibition zone of 15.0 mm at 250 mg/mL 

and S. pneumonia with an inhibition zone of 7.1 mm at 200 mg/mL leaf extracts. The optimum incubation 

period for the inhibitory action of ethanolic leaf extract of S. crispus on S. aureus and S. pneumonia was 24 

hours. No visible inhibition was observed against A. brasiliensis, C. albicans, K. pneumoniae, and P. 

aeruginosa. In conclusion, the ethanolic leaf extract of S. crispus possess antibacterial activity against S. 

aureus and S. pneumoniae. 
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The objective of the present study was to evaluate antimicrobial activity of the methanol extract of 

Sphaeranthus zeylanicus (Asteraceae) Leaves.  The antimicrobial activity of the extract was tested against 

some selective gram positive, gram negative bacterial and fungal strains. The preliminary antimicrobial 

activity was evaluated by agar disk diffusion method. Minimum Inhibitory concentration (MIC) was 

determined by tube dilution method while minimum bactericidal concentration (MBC) and minimum 

fungicidal concentration (MFC) were determined by agar diffusion method. Commercial antibiotics were used 

as positive reference standards to determine the sensitivity of the strains. The methanol extract of S. zeylanicus 

leaves showed significant inhibitory activity against standard strains such as Staphylococcus aureus, 

Escherichia coli and Streptococcus faecalis.  Neither the concentrated extract nor its dilutions inhibited 

Klebsiella pneumonia, Pseudomonas aeruginosa and Candida albicans. The findings of our study show the 

methanol extract of S. zeylanicus leaves possess antimicrobial activity with different potency against variety 

of selected microorganisms. The differentiating activities of extracts encourage developing a novel broad 

spectrum antimicrobial herbal formulation in future. 
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An accurate, rapid and simple reversed-phase high performance liquid chromatography (RP-HPLC) method 

was validated for simultaneous estimation of atorvastatin calcium, fenofibrate and for diclofinac (internal 

standard) in rabbit plasma. Plasma samples were treated with acetonitrile to precipitate protein. 

Chromatographic separation was accomplished using CAPCELL PAK C8 (4.6 mm x 250 mm, 5 mm) 

analytical column with a mobile phase consisting of phosphate buffer and acetonitrile. Detection and 

quantification were performed by UV/Vis detection at 260 nm. The lower limit of detection and quantification 

were 0.05 µgmL
−1

 and 0.20 µgmL
−1

 for atorvastatin calcium and 0.07 µgmL
−1

 and 0.35 µgmL
−1

 for 

fenofibrate, respectively. The calibration curves are linear over the concentration range 1 to 40 µgmL
−1

 for 

both atorvastatin and fenofibrate in rabbit plasma. The method was quantitatively evaluated in terms of 

linearity, precision, accuracy, recovery, selectivity and stability. The method is simple, convenient and 

suitable for the analysis of atorvastatin calcium and fenofibrate from rabbit plasma. 
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This study was to understand the mechanism of solubilization of a set of poorly soluble drugs by poly-vinyl 

pyrrolidone (PVP) and to compare with N-methyl pyrrolidone (NMP), 2-pyrrolidone and traditional 

cosolvents like ethanol, propylene glycol,  and polyethylene glycol 400. The solubilization efficiency of PVP 

has been determined for 10 poorly soluble drugs. The solubilities of the compounds were determined for 0%, 

1.0%, 2.5%, 5.0%, 7.5%, 10.0%, 15.0%, 20.0%, 30.0%, 40.0%, and 50.0% of PVP in aqueous media using 

HPLC. In the case of weak electrolytes, the pH was maintained at least 2 units from their respective pKa so as 

to ensure greater than 99% unionized form was present. The experimental data were analyzed using the 

mathematical model of Sanghvi et al. (2002) in which the total solubility enhancement is a sum of two effects 

(cosolvation and complexation). Our results support that PVP has both cosolvent and complexation additions. 

The linear relationship between σ and log Kow indicates that the more hydrophobic the solute, the more it will 

be solubilized by PVP. However, the complex stability is not proportional to the hydrophobicity or the 

partition coefficient. Stacking complexation is also affected by aromaticity and molecular geometry. In 

conclusion, PVP is a stronger complexing agent but a weaker cosolvent than NMP and 2-pyrrolidone. The 

cosolvent constant (s) value of 1.04 indicates that PVP is a more efficient cosolvent than either ethanol, 

propylene glycol or polyethylene glycol 400. 
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The decomposition products of chlortetracycline are 4-epichlortetracycline HCL, anhydrochlortetracycline 

HCL, 4-epianhydrochlortetracycline HCL, isochlortetracycline HCL and 4-epiisochlortetracycline HCL. The 

related products of chlortetracycline were prepared and purified in our laboratory following European 

Pharmacopoeia and United States Pharmacopeia. Reagents were prepared following European 

Pharmacopoeial instructions. Solvents and chemicals complied with the European Pharmacopoeia. Loss on 

drying, determination of water, non- aqueous titration of bases and halogen salts of bases and sulphated ash 

were analysed. Physical properties such as specific optical rotation, UV and Visible spectroscopy, solubility, 

melting points and others were determined. Purity of these products was determined by HPLC and GLC. 

Results obtained for non-aqueous titrations, semi-micro determinations of water, loss on drying, sulphated ash 

and residual organic solvents (by GLC) were compared with those available in the literature. Karl Fischer 

results were confirmed by those for loss on drying. The GLC results explained the difference between Karl 

Fischer titration and loss on drying observed for 4-epichlortetracycline HCL. The purity of the related 

substances was almost above 95%. Difference in physical and instrumental results was observed of with those 

of literature. The problem of availability of related substances may be solved by self-preparing and self-

purifying because these samples are available at a very high price. 
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Momordica charantia is a tropical and subtropical vine of the family Cucurbitaceae with wide range of 

pharmacological importance. All parts of the plant taste very bitter. It is known as the most bitter, edible 

vegetable and humans are the only mammals that have developed a taste for it. The objective of this short 

term research was to evaluate the phytochemical constituents and antimicrobial activity of aqueous and 

ethanolic extracts of the fruits of Momordica charantia, obtained by maceration with water, extraction 

following reflux condensation and Soxhlet extraction with absolute alcohol. Phytochemical analysis for the 

important chemical groups from aqueous and ethanolic extracts was carried out that revealed the positive tests 

for the presence of alkaloids, carbohydrates, steroids and terpenoids. Antimicrobial activity was carried out 

using Disk Diffusion method by comparing the clear inhibition zone of standard antibiotic and the extracts on 

Mueller-Hinton agar. Each extract was prepared into different concentration of 5.0%, 10.0% and 15.0% 

except for water extract which was prepared into concentration of 5.0% and 10.0% using disk diffusion 

method with 3 antibiotics as the standard antibiotic (penicillin, ampicillin and streptomycin). Four bacterial 

strains were used, namely Bacillus subtilis, Pseudomonas aeruginosa, Methicillin-resistant Staphylococcus 

aureus and Escherichia coli. Dimethyl sulphoxide and water was used as negative control. No zone of 

inhibition was observed in the antimicrobial test for both extracts of Momordica charantia. It is suggested that 

a long term research project is a need for further investigation of this plant. 

 

 

 

 

 



Malaysian Journal of Pharmacy  Vol. 1 issue 9, 2011                           MPS Pharmacy Scientific Conference 2011 
 

384 
 

PPC – 05 (000051) 

 
 

Molecular Modelling Studies on 4-Pyrrol-1-yl Benzoic Acid Hydrazide Analogues as Anti-Tuberculosis 

Agents  
 

Ghan Sheah Lin, Chia Wei Ling, Kang Yew Beng, Bhoomendra Atmaram, M. Arockia Babu 

School of Pharmacy and Health Sciences, International Medical University (IMU), 57000 Kuala Lumpur 

 

Crucial drawbacks of existing pharmacotherapy for tuberculosis, especially pharmacokinetics, toxicities, side 

effects and the emergence of multidrug-resistant Mycobacterium tuberculosis (M. Tb), have propelled the 

development of new anti-tubercular agents. 3D-QSAR study was performed on 4-pyrrol-1-yl benzoic acid 

hydrazide analogues employing Discovery Studio. Several statistically significant QSAR models were 

obtained using genetic function approximation (GFA) technique. Out of these models, the best QSAR model 

obtained is given below as: BA = -1.5389−0.093225* Dipole_X+0.36661*Dipole_Y+0.009615*Jurs_TPSA; 

r=0.945, r
2
=0.89, r

2
adj=0.86, q

2
=0.68, RMS Residual Error=0.2336, Friedman L.O.F=0.1425. Electronic 

descriptors of Dipole_Y and spatial descriptor of total polar surface area (Jurs_TPSA) were identified to 

contribute positively towards the biological activity. The QSAR model suggests that the molecule’s total polar 

surface area, orientation and polarity play crucial role in activity. Furthermore, CDOCKER, a docking 

algorithm based on molecular dynamics (MD) was used to dock ligand to Mycobacterium tuberculosis 

thymidylate kinase (TMPKmt) in order to understand the binding interactions between ligand and receptor. 

Docking analysis reveals that active compounds of this derivative found to have interaction with one or more 

amino acids including ARG74, ARG95, ASN 100, ARG160 and GLU166 of TMPKmt. These results of 3D-

QSAR and docking studies may be useful for future development of drugs with improved activity against 

Mycobacterium tuberculosis. 
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In search for a better antiepileptic molecule and the importance of semicarbazones and 2,5-disubstituted 1,3,4-

thiadiazoles as anticonvulsant pharmacophore encouraged us to carry out the synthesis of three novel series of 

N
1
-{5-[(1H-benztriazol-1-ylmethyl)-1,3,4-thiadiazol-2-yl}-N

4
-(2/3/4-substitutedbenzaldehyde)-     

semicarbazone,N
1
-{5-[(1H-benztriazol-1-ylmethyl)-1,3,4-thiadiazol-2-yl}-N

4
-[1-(4-

substitutedphenyl)ethanone]-semicarbazone,  and N
1
-{5-[(1H-benztriazol-1-ylmethyl)-1,3,4-thiadiazol-2-yl}-

N
4
-[1-(4-substitutedphenyl) (phenyl) methanone]-semicarbazone for their potential anticonvulsant activity. 

These compounds were designed and synthesized to meet structural requirements necessary to meet four site 

binding hypothesis for anticonvulsant activity.  The structures of the compounds were confirmed by elemental 

and IR, NMR and MS spectral analysis. The test compounds were subjected to maximal electroshock seizure 

(MES) and subcutaneous pentylenetrtrazole (scPTZ) methods for determination of their anticonvulsant 

properties. The rotarod assay was performed in mice to evaluate neurotoxicity of the test compounds. In order 

to find out the mechanism of action, most active compounds found after primary anticonvulsant screening 

were selected for in-vitro GABA assay. In the present studies, N
1
-{5-[(1Hbenztriazol-1-ylmethyl)-1,3,4-

thiadiazol-2-yl}-N
4
-[1-(4-hydroxyphenyl) (phenyl) methanone]-semicarbazone came out as the most active 

compound, showing considerable activity in MES (at 100 mg/kg after 0.5 h and 4.0 h) and scPTZ model (at 

300 mg/kg after 4.0 h) without any neurotoxicity (up to 300 mg/kg after 4.0 h). The results of the in-vitro 

GABA assay shows that promising compounds enhance the GABA level several folds as compared to the 

control which confirmed that the presently studied test compounds exhibit anticonvulsant activity via GABA-

mediation. The results of these studies validated that the pharmacophore model with four binding sites is 

decisive for anticonvulsant activity. 
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A topic of the phytochemistry of Papaver species was offered to pharmacy undergraduates in their final year 

project. The study plan includes literature search and laboratory work involving the seeds, obtained from a 

herbalist and a bakery. Unground Papaver seeds were subjected to organic extractions, using methanol, ethyl 

acetate and chloroform independently, in order to analyse their chemical components. Thin layer 

chromatography of Papaver extracts were performed with various solvents compositions, resulting 

in unsatisfactory profiles. The separations were not fully achieved, whereby, tailing spots were observed on 

the silica aluminium sheets. Later, high performance thin layer chromatography was approached. The results 

were very much improved, whereby, more than four spots were separated with toluene:ethyl acetate (60:40) 

from both the methanol and ethyl acetate extracts. Meanwhile, toluene:acetone (80:20) was found to be the 

suitable mobile phase for the chloroform extract. Efforts were also undertaken to purify and identify the white 

and yellowish, crystalline compounds, probably a type of alkaloid that was reported to provide stimulating and 

pain relieving effects. It is hoped that this introduction of plant chemistry could cultivate the knowledge of 

natural products’ constituents with health contributing elements for the student pharmacists. 
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Vinca rosea (Apocynaceae) is one of the most significant and high value medicinal plants known for its 

anticancer alkaloids used in chemotherapy to treat numerous cancers. An HPLC coupled with MicroTOF-Q 

mass spectroscopic procedure for qualitative and quantitative determination of Vinca rosea methanol extract 

was performed. The quantitative determination was conducted by liquid chromatography equipped with 

optimal separation that was achieved by gradient mobile phase consisting of A= water+0.1% formic acid; 

B=acetonitrile (5-95% in 15 min) on a column (Trinity RSLC C18, 2.1 x 33 mm; 3 μm) using Dionex 3000 

LC.  MicrOTOF-Q successfully detected the alkaloids namely vinblastine, vincristine, catharanthine and 

vindoline by high-resolution ion chromatogram (hr EIC) with SigmaFit formulae of these compound to 

confirm. All four compounds eluted from Vinca rosea methanol extract at retention time 3.95, 4.14, 4.77 and 

5.08 min respectively. Catharanthine is eluted at 5.08 at m/z 337 with loss of NH2 (320.16) and loss of acetate 

group at 305.15 m/z). While dimers was observed in case of vinblastine because it contained tertiary amine 

that  protonates to yield a +2 charge at 406 m/z but the signal to noise of 811 m/z was low. In case of 

vincristine that was difficult to protonate, a +1 charge is observed at 825.40 m/z. Detailed results will be 

discussed. The method was successfully employed to characterize diverse alkaloids present in samples, and 

consequently could be used in the future for quantification purposes and suitable for the standardization and 

quality assurance of V. rosea plant extracts. 
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An accurate, reproducible high performance liquid chromatographic (HPLC) method has been developed for 

quantitative estimation of glipizide administered as a tablet dosage form. Chromatographic system consisted 

of C18 column (ZORBAX ODS 4.6 x 150 mm, 5 µm) and 0.01 M acetonitrile-potassium di-hydrogen 

phosphate buffer (35:65) pH adjusted to 3.5 with o-phosphoric acid as mobile phase. Blank plasma was spiked 

with glipizide solution of various concentrations. Samples were extracted with toluene and evaporated to 

dryness by using nitrogen gas. Dried residues were reconstituted with mobile phase and injected to 

chromatographic system. Mobile phase was eluted at a flow rate of 1.5 mL/min and effluent was monitored at 

a wavelength of 275 nm. The retention time for glipizide was 7.3 minutes with a run time of 20 minutes. The 

linearity was observed in concentration range of 50-1600ng/mL with a mean recovery of 98%. The intra-day 

and inter-day accuracy and precision of method were determined on three separate days. Developed method 

can be successfully used for pharmacokinetic study of glipizide in human plasma. 
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Ficus deltoidea (Moraceae), an epiphytic shrub, is widely distributed in the Southeast Asian countries. In 

Malaysia, F. deltoidea is locally known as Mas cotek. F.deltoidea is traditionally used for treatment of gout, 

high blood pressure, skin infection, dysentery and diarrhea. This study was conducted to investigate the 

primary and secondary metabolic contents and cytotoxicity activity of water and methanol extracts of F. 

deltoidea. Primary and secondary metabolic contents were evaluated for total proteins, polysaccharides, 

glycosaponins, phenolics, flavonoids and total tannins using linear regression equation that it was obtained 

from calibration curve of standard (P<0.05). Methanol extract showed high content of total proteins, 

glycosaponins, phenolics, flavonoids and total tannins while contents of polysaccharides were high in water 

extract. Cytotoxicity was detected by MTT assay using MDA-MB-231 and MCF-7 that were derived from 

human breast cancer cell. The cells were cultured in DMEM growth medium supplemented with 10% fetal 

bovine serum and 1% penicillin-streptomycin. Both extract showed moderate cytotoxic activity using extract 

in high and medium concentration with IC50 values of 19.55 and 22.29 µg/mL for methanol extract and 20.13 

and 22.62 µg/mL for water extract on MCF-7 and MDA-MB-231 cell lines, respectively. The results show 

that methanol and water extracts have strong cytotoxic activity on MCF-7 and MDA-MB-231 breast cancer 

cell line, this may be due to different contents of total proteins, total polysaccharides, total glycosaponins, 

phenolics, flavonoids and total tannins in extracts of F. deltoidea. 
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In recent years, at least few millions of drug-like compounds have been identified as potential therapeutic 

agents, and waiting to be tested. It is impossible to test all these compounds because it is just not cost 

effective, too laboratory intensive and time consuming. Thus, computer-aided rational drug design could be 

the solution for this challenge. For this study, we have special interest to determine the molecular properties of 

a potent p38α Mitogen-activated protein kinase (MAPK) inhibitor because overproduction of p38α MAPK has 

been related to chronic inflammatory diseases. However until today, there is no clinically marketed p38α 

MAPK inhibitor because the essential chemical characteristic of a potent and safe p38α MAPK inhibitor has 

yet to be identified. In this study, we applied ligand-based approach on N-pyrimidyl amide based compounds. 

3D-quantitative structural activity relationships of those inhibitors were studied through Comparative 

Molecular Field Analysis (CoMFA) and Comparative Molecular Similarity Indices Analysis (CoMSIA). The 

3D-QSAR studies results were further confirmed with molecular dynamic stimulation by docking.  We have 

concluded that steric, hydrogen bond donor and hydrogen bond acceptor fields are important descriptors of a 

potent p38α MAPK inhibitor. With that, a new set of more potent compounds are identified and warrant for 

future studies. 
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Quality control is important to ensure the quality, safety and effectiveness of herbal medicines and their 

products. The objective of this study was to develop qualitative and quantitative analytical methods for 

Labisia pumila var. alata using high performance liquid chromatography-photodiode array (HPLC-PDA) 

combined with chemometrics (PCA, HCA and SIMCA). The analysis was conducted on 40 aqueous extracts 

(20 different locations) and herbal preparations (4 extracts). The optimum conditions for separation were 

obtained with an X-Bridge-C18 column (4.6 x 250 mm, 5 μm) by an isocratic elution using acetonitrile and 

phosphoric buffer (3:97) as a mobile phase, at a flow rate of 0.5 mL/min, an operating temperature of 25C 

and a maximum wavelength at 270 nm. The system was validated by tests for linearity (r > 0.9999), 

concentration range (0.78-100 µg/mL), selectivity, recovery (101.247%), precision (relative standard 

deviation between 1.546-1.806% of intraday and 0.065-0.214% of interday), limit of detection (LOD=0.021 

µg/mL) and limit of quantitation (LOQ=0.007 µg/mL). Analysis of 40 extracts of L. pumila var. alata showed 

that the leaf extracts had higher concentration of gallic acid (0.76±0.03-7.44±0.01 µg/mL, n=6) than the root 

extracts (0.29±0.03-2.68±0.01 µg/mL, n=6). Whereas only two herbal products were found to contain gallic 

acid at 0.63±0.07 µg/mL and 0.30±0.06 µg/mL, respectively. The PCA and HCA analysis using HPLC 

fingerprint of 40 extracts of L. pumila var. alata based on peak area of the peaks at the retention time between 

6.0 and 15.5 minutes showed that the roots and leaves of L. pumila var. alata were grouped according to their 

respective locations. The relative humidity and altitude were two main factors found to be correlated to the 

clustering. SIMCA successfully classified and assessed the quality of the aqueous extracts of the roots and 

leaves of L. pumila var. alata obtained from 20 different locations and the 4 herbal products containing L. 

pumila var. alata based on the plant parts. In conclusion, the developed HPLC-PDA method combined with 

chemometric techniques (PCA, HCA and SIMCA) was found to be suitable for qualitative and quantitative 

analysis of aqueous extracts of L. pumila var. alata and their products. 
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Gellan gum-based floating beads containing amoxicillin were prepared by ionotropic gelation method for 

stomach-specific drug delivery against Helicobacter pylori. The size, shape, drug incorporation efficiency, 

buoyancy, in vitro drug release, anti-microbial and drug-polymer interaction characteristics of beads were 

examined. Scanning electron microscopy analysis showed that the beads were spherical in shape with rough 

outer surfaces. The beads showed good buoyancy properties in dissolution medium and in rabbit stomach, and 

indicated absence of interactions between drug and polymer. The drug was released by means of matrix 

diffusion mechanism. The beads exhibited good anti-microbial activity against isolated H. pylori strain and 

stability at storage of 40°C/75 RH% for 6 months. The floating beads of gellan gum can be used to locally 

administered amoxicillin in the stomach against H. pylori. 
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The objective of the present investigation was to study the effect of presence of choline dichloride (CDC) in ²-

cyclodextrin (²-CD) on in vitro dissolution of ursodeoxycholic acid (UDCA) from molecular inclusion 

complexes. The molecular inclusion complexes of UDCA with ²-CD coprecipitated with CDC were prepared 

using kneading method. In vitro dissolution of pure drug, physical mixtures and cyclodextrin inclusion 

complexes (UDCA-²-CD-CDC) were carried out. Molecular inclusion complexes of UDCA with 

coprecipitated ²-CD showed considerable increase in the dissolution rate in comparison with physical mixture 

and pure drug in 0.1 N HCl, pH1.2 and phosphate buffer, pH 7.4. Inclusion complexes with 1:2M ratio 

showed maximum dissolution rate in comparison to other ratios. FT-IR spectroscopy and differential scanning 

calorimetry studies indicated no interaction between UDCA and ²-CD-CDC in complexes at solid state. 

Dissolution enhancement was attributed to the formation of water-soluble inclusion complexes with the 

precipitated form of ² -CD. The in vitro release from all the formulations was best described by first order 

kinetics followed by Higuchi release model. In conclusion, dissolution of ursodeoxycholic acid can be 

enhanced by using the ² -CD-CDC coprecipitate as a host molecule. 
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The mucoadhesive buccal films carrying testosterone were prepared by cast film method using natural 

biodegradable mucoadhesive film forming chitosan as matrix polymer. The thickness, density, folding 

endurance, surface pH, drug content, in vitro residence time, bioadhesive force, percent swelling index, 

percent moisture absorption capacity, in vitro drug release, in vitro drug permeation across the goat mucus 

membrane and in vivo study were performed on these formulations. The drug released from films through 

non-fickian diffusion following the formation of solvent-filled pore in matrix and matrix erosion at pH 6.8. 

The drug permeation across the buccal mucosal membrane from selected film T4 was satisfactory due to such 

polymeric matrix had a relatively hydrophilic composition enabling drug release less retarded. In vivo study 

showed that the plasma concentration of testosterone promptly increased and reached the peak level within 5 h 

of application of mucoadhesive buccal film. The results demonstrated the feasibility of developing 

mucoadhesive buccal film for delivery of testosterone.  
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The objective of the present investigation was to evaluate gastro-retentive performance and pharmacokinetic 

parameters of optimized floating microspheres consisting of (i) calcium silicate (CS) as porous carrier; (ii) 

metformin (MF), an oral hypoglycemic agent; and (iii) Eudragit S as polymer. The prepared microspheres 

were characterized for their micromeritic properties, floating behavior and drug entrapment efficiency, as well 

as by Fourier transform infrared spectroscopy, differential scanning calorimetry, X-ray powder diffractometry 

and scanning electron microscopy techniques. Optimized formulation was orally administered to albino 

rabbits and blood samples were used to determine pharmacokinetic parameters of MF from floating 

microspheres, against that of the marketed tablet formulation.  The optimized formulation demonstrated 

favorable in-vitro-floating and drug release characteristics. The drug release pattern followed the Higuchi 

dissolution model. Prolonged gastric residence time of over 4 h was achieved in all animals for CS-based 

floating microspheres of MF. The relative bioavailability of MF loaded in floating microspheres was found to 

be higher by about 2.5 times than that of the marketed tablet. It is concluded that the CS-based floating 

microparticles can be used to sustain release of MF in stomach-jejunum transit which eventually enhances 

drug bioavailability. 
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Indomethacin, a potent non-steroidal anti-inflammatory drug, has been recommended for the treatment of 

various kinds of pains, inflammation and arthritis. This study designed nanoemulsion of indomethacin for 

transdermal application.  The solubility of indomethacin was determined in different oils, surfactants and co-

surfactants. Pseudoternary phase diagrams were constructed to determine nanoemulsion zones.  Optimized 

nanoemulsions and commercial diclofenac diethylamine gel (Votran® gel) were subjected to in vivo anti-

inflammatory studies using male Wistar rats with carrageenan induced hind paw edema. Based on solubility 

profile of indomethacin , Labrafil, Tween-80 and Transcutol-HP were selected as oil phase, surfactant and co-

surfactant respectively for nanoemulsion development. Mean droplet size of all nanoemulsions was less than 

100 nm. The smallest droplet size, and lowest polydispersity index and product viscosity were obtained with 

formulation F6 which contained  indomethacin formulated with 5 % w/w Labrafil, 33.75 % w/w Tween-80, 

11.25 % w/w Transcutol-HP and 50 % w/w distilled water. F6 provided the highest In vitro skin permeation 

and enhancement ratio. Percent inflammation inhibition was more than 75 % by F6 after 6 hours of 

application when compared to Votran® gel (< 30 %). The results indicated that nanoemulsion is a promising 

vehicle for transdermal delivery of indomethacin. 
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The aim of this study is to enhance the dissolution rate of Efavirenz (EFV) by developing solid dispersion 

systems (binary and ternary). Solid dispersions of EFV were prepared using solvent method with polyethylene 

glycol 8000 (PEG 8000) and polyvinylpyrrolidone K30 (PVP K30) as carriers. The ternary solid dispersion 

systems incorporate Tween 80 as the third component. Various weight ratios of drug, carriers and surfactant 

were employed and optimum drug-carrier ratio was investigated. Dissolution tests were carried out in 0.15% 

SLS and evaluated on the basis of cumulative percentage drug release, sampling time (Q10 & Q30) and 

dissolution efficiency (%DE). Physicochemical characterisation of the solid dispersions was carried out using 

Differential Scanning Calorimetry, X-Ray Powder Diffraction, Fourier Transform Infrared Spectroscopy and 

Scanning Electron Microscopy. Dissolution was remarkably improved in all binary solid dispersion systems 

compared to pure EFV (p < 0.05). A drug-polymer weight ratio of 1:10 was identified as an optimum ratio 

and formulations with PVP K30 showed better improvement in dissolution. Incorporation of Tween 80 to the 

1:10 formulations showed further improvement in dissolution rate. Physicochemical characterisation results 

suggested that EFV existed in the amorphous form in all the solid dispersion systems providing evidence for 

the improvement in dissolution. Both binary and ternary solid dispersion systems showed improvement in 

dissolution of EFV. It was observed that formulations with PVP K30 showed better dissolution profile and 

1:10 was identified as an optimum drug-polymer weight ratio. 
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There is a need to search for alternative source of gelatin due to religious and health issues. In this study, 

gelatin was extracted from chicken legs by modified acid extraction process followed by lyophilization. 

Various tests were conducted namely identification, proximate analysis, pH, gel strength, clarity, viscosity and 

thermal analysis to characterize the gelatin. The result shows that the gelatin had average yield of 5.18%, pH 

of 3.8, moisture content of 7.17%, total protein content of 93.77%, total fat content of 0.93% and total ash of 

1.57%. Its bloom strength was found to be higher than commercially available bovine gelatin. All test results 

of the newly extracted gelatin comply with pharmacopoeia standard. 
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Solid lipid nanoparticles (SLNs) have gained considerable interest as a promising colloidal drug carrier, as 

they are able to incorporate and protect highly susceptible protein drugs from degradation in oral delivery. In 

this present work, insulin was used as the model peptide. The purpose of this study was to investigate the 

location of insulin within the SLN matrix by means of a simple and reliable method, which has so far not been 

addressed in the literature. It is believed that the location of drug, which fits into 3 hypothetical models: 

matrix, core-shell and drug-enriched core, is crucial in influencing the drug uptake by the enterocytes 

subsequently. SLNs were prepared by solvent-evaporation emulsification technique, in which insulin in one 

formulation was encapsulated, whilst physically adsorbed to the unloaded SLN dispersion in the other. These 

formulations were subjected  to zeta potential measurements using zetasizer, followed by drug release studies. 

The zeta potential of the unloaded SLNs, insulin-loaded SLNs and surface-adsorbed insulin SLNs were -

51.7±1.0, -45.8±1.0 and -40.8±1.0 mV respectively. Surface-adsorbed insulin caused an increase in zeta 

potential value. The drug release studies for insulin-loaded SLNs displayed a trend consistent with controlled 

release behaviour. On the other hand, the surface-adsorbed insulin SLNs had an initial burst release for first 10 

minutes, gradually declining thereafter. Using zeta potential measurements, one can deduce that insulin is 

possibly dispersed within the matrix for insulin-loaded SLNs, whereas the surface-adsorbed insulin SLNs 

possibly adopts the core-shell model. 
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Low drug solubility and bioavailability issues have been the most vital subject in drug development. Nearly 

40% of newly developed drug molecules are poorly water-soluble and potentially low in bioavailability. 

Nanonization of drug through polymer encapsulation would be a viable approach. The present work analyzes 

the effects of polymer on solubility and dissolution rate of drug processed by size reduction technique. 

Glibenclamide (GB), polyethylene glycol (PEG 20000) and Tween 80 were used as model drug, polymer and 

surfactant respectively. Lyophilized GB nanoparticles were formulated by solvent-evaporation method and 

had in-vitro dissolution, solid state property, release kinetics and particle size characterized. The formulations 

showed a 10-fold increase in solubility with respect to pure GB. The percent cumulative drug release was 

found to be higher in formulations (FGB1A and FGB1B) in comparison to marketed product. FT-IR and DSC 

analysis suggested that both drug and polymer were compatible. SEM analysis revealed the presence of 

nanosized drug particles in selected samples. It was concluded that current process/formulation strategy can be 

used to enhance the poor aqueous solubility of the model drug and can be considered in prospective 

formulation development. Solvent-evaporation method is simple, reliable and cost effective for solubility 

enhancement studies. 
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Floating tablets of azithromycin were developed to prolong its gastric residence time and increase its 

bioavailability. Azithromycin is stable and has a high absorption rate in the stomach. Different floating tablet 

formulations were prepared with varying concentrations of hydroxypropyl methylcellulose (HPMC). The 

tablets were prepared using wet granulation technique with drug to polymer ratios of 1.0:0.5, 1.0:1.0, and 

1.0:2.0 for formulation 1, 2, and 3 respectively. The floating tablets were evaluated for uniformity of weight, 

hardness, friability, drug content, in vitro buoyancy and dissolution studies. The physicochemical parameters 

of tablets were found satisfactory. All batches showed good in vitro buoyancy and drug release profile with 

reference to United States Pharmacopeia (USP) 24 paddle-type dissolution in simulated gastric fluid (pH 1.2). 

Formulation 3 floated rapidly, typically within 4 minutes, and constantly floated on the dissolution medium 

for more than 8 hours with desirable drug release profiles. Further in vivo investigations shall be conducted to 

verify the bioavailability attribute of azithromycin. 
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Pioglitazone, a member of the drug group known as thiazolidinediones or "insulin sensitizers", is used in the 

present study. An efficient and sensitive method using LC-MS/MS (API – 2000) detector has been established 

for the quantitation of this antidiabetic drug from human plasma. Analyte-free human EDTA plasma was used 

as blank plasma for the preparation of calibration standards and quality control samples of pioglitazone under 

investigation. Pure glimipride at 99.3% was used as the internal standard with mobile phase made of 

acetonitrile: 2mM ammonium acetate (90:10) v/v. Solid phase extraction procedure was used with column 

temperature kept ambient. The method was specific and linear over the range of 5.117-1207.629 ng/ml of 

drug. All data integration and interpretation of unknown samples were performed by analyst software version 

1.4.2. The method for estimation of pioglitazone from human plasma by LC-MS/MS was validated for all 

parameters such as, system suitability, selectivity and sensitivity, calibration curve, percent recovery,  

precision and accuracy, stabilities included bench top, freeze thaw, auto sampler, stock solution and coolant 

stability, dilution integrity, carry over, partial volume, matrix effect and re-injection reproducibility . The 

results obtained from method validation fulfilled all requirements and recommendations. The ease of sample 

preparation, small sample size, acceptable linearity of method make this assay highly suitable for 

pharmacokinetics, bioequivalence and bioavailability studies. 
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A number of microorganisms and plants produce enzymes called cyclodextrin glucosyltransferases, which 

degrade starch to cyclic products named cyclodextrins. Cyclodextrins are cyclic oligosaccharides consisting of 

a lipophilic central cavity and a hydrophilic outer surface which potentially useful for inclusion complexes 

design. Complexing a drug may alter the rate and extent of drug absorption. The complex formation is well 

applied in the administration of water-insoluble drug. Ursodeoxycholic acid (UDCA) is a drug used to 

dissolve cholesterol gallstones along with the treatment of other liver diseases, such as primary biliary 

cirrhosis, chronic hepatitis and biliary pains. Aqueous solubility of ursodeoxycholic acid was enhanced by 

complexing with β-cyclodextrin. Absorption studies using in-situ rat gut technique exhibited a greater rate of 

intestinal absorption of ursodeoxycholic acid when it was complexed with β-cyclodextrin. The rate of drug 

absorption increased proportionately with a rise in the concentration of β-cyclodextrin. The intestinal 

absorption followed the first order kinetics. Statistical correlation of in vitro drug dissolution and in vitro drug 

absorption indicated a positive correlation (r
2
= 0.957 to 0.982).  The enhanced rate of intestinal drug 

absorption was probably due to the formation of readily soluble molecular inclusion complexes of drug with 

β-cyclodextrin. 
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Pharmacists in Pakistan can be influential in augmenting the thoughtful use of medicines and can be suitable 

initiators to support the healthcare system, provided their understanding and know-how towards the healthcare 

system, healthcare spending, out-of-pocket payments, and cost-cutting treatment modalities are strong. 

Pharmacy students are thought to be vital to explore in this regard because the knowledge and views at this 

point of career will eventually set and transform their future conduct. In the light of this fact, the current study 

tried to improve the understanding and perception of future pharmacy practitioners towards healthcare system 

of Pakistan with special reference on Generic Medicines. The instrument, which is a 23-item questionnaire 

pertaining to the statements on demographics and understanding towards generic medicines, bioequivalence 

criteria, perception regarding their utilization, as well as items on national drug policy and essential drug list 

was administered to pharmacy students (n=236). This was then subsequently followed by a 2-hour didactic 

lecture with evidence-based material as short-term interventional tool. A post-test was immediately 

administered after the completion of the didactic lecture. Participants showed slight improvement in median 

scores of understanding pretest (37/60) and posttest (41/60). No change was found in the median scores of 

perception pretest (30/35) and posttest (30/35). In terms of student feedback to initiate and develop an 

innovative curricular content, the respondents (n=150) rated the session as highly informative. Further 

educational interventions with problem-based learning and educational trips to local pharmaceutical industries 

were suggested to strengthen their perception towards generic medicines 
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In Pakistan, the recent medicine price hike has positioned pharmacist in an improved situation to advise the 

healthcare professionals as well as consumers and thus, the pharmacists, right from the stage of their academic 

and professional training need to be well equipped to suggest cheaper generic alternatives. The understanding 

and perception of pharmacy students towards generic medicines can play an important role to promote quality 

use of medicines. In the light of these facts, this study was aimed to investigate the understanding and 

perception of final year pharmacy students about generic medicines, their bioequivalence, safety and efficacy. 

Final year Pharm D students from government-sponsored (n=85) and privately funded universities (n=151) 

were invited to participate in the study. The 23-item questionnaire had items pertaining to the understanding 
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and perception of the students regarding the bioequivalence, safety, and efficacy profile of generic medicines. 

Half of the respondents (50%; n=118) agreed that a generic medicine is bioequivalent to the brand name 

medicine. This showed statistical significance with respect to gender (p=0.001). In terms of quality, 

effectiveness and safety, more than three-fourth of the students wrongly understood that generic medicines are 

of inferior quality (75.8%; n=179) and are less effective than brand name medicines (79.7%; n=188). The 

current study showed gaps in the understanding of basic concepts of generic medicines. The students 

expressed positive perception towards generic medicines. To be precise, pharmacy students can assist in 

reducing healthcare expenditure, by building confidence and trust in generic alternatives right from the time of 

their clinical rotation. 
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The incorporation of social pharmacy-related subjects into pharmacy training has played an important role in 

transforming pharmacy provision in meeting public health needs. The contemporary pharmacists' roles 

are directed towards patient care and understanding of patients' psychology and the behavioral aspects in 

relation to quality use of medicine. Within this context, in order to carry out this function effectively within 

the society, future pharmacists need to be well prepared on how to deal with patients' behavior and 

psychology. The concept of behavioural sciences and health psychology are embedded as the fundamental 

foundation in the field of social pharmacy and it is imperative that this field need to be taught and nurtured to 

the future pharmacy practitioners. This study aim to explore and evaluate knowledge among pharmacy 

practitioners in Libya towards social pharmacy education. A qualitative research methodology was adopted in 

this study. Participants who were working at community and hospital as well as pharmaceutical industries 

were selected using purposive sampling technique. A total of 10 practitioners were interviewed. Based on the 

content analysis of the interviews, a total of 2 major themes emerged, namely current knowledge of social 

pharmacy education and the need for incorporating social pharmacy-related subjects in the pharmacy 

education. Majority of the respondents knew about the concept. However, half of those were unaware of this 

term expressed interest in knowing more about it. There is a positive perception towards introduction of social 

pharmacy into undergraduate curricula among the respondents and they believed that it is necessary for future 

pharmacists to know about social pharmacy components. The findings from the pharmacy practitioners’ 

evaluation suggest the needs to incorporate a similar course in all pharmacy schools in Libya and there are 

reasons to believe that social pharmacy will play a crucial role in future pharmacy. 
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As the use of biotechnology is becoming more important in the pharmaceutical field, there is a need for 

pharmacy education to make significant change on its curriculum. The present study was undertaken to 

determine students’ assessment of a pharmaceutical biotechnology course perception and delivery at a public 

university in Malaysia. A cross-sectional survey was performed on 81 pharmacy students from School of 

Pharmaceutical Sciences, Universiti Sains Malaysia (USM) who had previously completed the Pharmaceutical 

Biotechnology course. A pre-validated structured questionnaire was used as the instrument for gathering the 

data. In general, degree of response towards students’ satisfaction about the quality of the course was 

moderate in which 31 students (38.3%, n=81) gave positive response and 18 respondents (22.3%, n=81) 

showed dissatisfaction towards the quality of the course while others were unsure. Majority (45.7%, n=81) of 

the students felt that Pharmaceutical Biotechnology course is very interesting. Overall, the students felt the 

course delivery has more room for improvement apart from having a positive perception towards the 

Pharmaceutical Biotechnology course in School of Pharmaceutical Sciences, USM. 
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The new Master of Pharmacy (MPharm) of the University of Sunderland, implemented this year in 

Sunderland and Malaysia (SEGi University College), is the first and only UK programme to be fully 

accredited by the General Pharmaceutical Council against their new Education and Training Standards (2011). 

The programme is integrated and the curriculum is of a spiral design with important concepts re-adressed with 

increasing complexity as students progress through the course . Throughout the programme we use patient-

based scenarios to direct teaching and learning; initially, deconstructing case studies to enable student 

appreciation of the scientific basis of the problem. Early in the programme traditional lectures, tutorials and 

laboratory classes are supplemented by small-group "integration" sessions. In the first two years of the 

programme formal teaching is intermitently paused to allow formative testing of students followed by directed 

review and learning sessions. Concepts around consultation, prescribing, physical examination and disease 

management are delivered with increasing complexity as students progress through the programme. Beyond 

Level 1 students study specific body systems using specific cases or diseases to aid learning navigation by 

students. By the end of Level 2 we expect students to be fully aware of normal structure and function of the 

human body. At Level 3 discussions with students of therapeutics will begin to assess prescribing decisions of 

others developing their critical thinking skills. Building on the skills developed thus far, students in final year 

will critically examine prescribing decisions with added complexity and requiring greater scope of 

understanding of patient treatment and support. The final module will deal entirely with preparing students for 

the pratice environment with pharmacy law updates, ethics and health policy debates. The assessment strategy 

and module design align with the integration principles of the programme. 
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Pharmacy professionals, as gatekeepers for self-medication, are committed in assuring the safe, appropriate 

and effective use of nonprescription drugs and nutritional supplements. The comfort levels of the pharmacists 

in providing counselling are likely to be reflective of their experiences as pharmacy students. Deficiencies in 

professional training of self-care had resulted in failure of pharmacists providing counselling. Nonprescription 

drugs is offered as a 3-credit unit core course in the first semester of the three-year pharmacy programme at 

UCSI. The main objective of this research project was to determine whether the use of structured framework 

and role-plays improves students' self-confidence to counsel for self-care nonprescription drug therapy. A 

structured interviewing framework (QuEST) and 5 sessions of role-play were incorporated into 

Nonprescription Drugs course for the academic year of 2010/2011. Fifteen-item questionnaires aim to assess 

students' confidence in identifying a self-care patient's problem, asking background questions, determining 

whether a patient needed physician referral and counseling on the selected product, were adapted from a study 

done previously. The first sets of questionnaires were distributed after the completion of the first role-play to 

assess students' pre-test self-confidence. The second sets of questionnaires were administered at the end of the 

semester to assess students' post-test self-confidence. Students' pre- and post-test self-confidence regarding 

nonprescription counseling issues were assessed among 57 students. Excel t-test was used to detect the 

differences between the pre- and post-test self-confidence levels. Students' self-confidence level improved 

from 2.37+0.12 to 3.73+0.14 (p<0.001). Incorporating structured interviewing framework with 5 sessions of 

role-plays for Nonprescription Drugs course significantly improved students' self-confidence regarding 

nonprescription counselling issues. 
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Irrational use of drugs in treating malaria is a major dilemma of present medical practice. The study aimed to 

explore the perceptions’ of doctors regarding salient factors affecting rational drug use in treatment of malaria 

in two major cities of Pakistan. A qualitative study with snowball sampling technique was used to identify 

fifteen doctors working at both public and private tertiary care hospitals in Islamabad and Rawalpindi. The 

interviews, were audio-taped and transcribed verbatim, were evaluated by thematic content analysis and by 

other authors’ analyses. Thematic content analysis of the interviews yielded four major themes and several 

subthemes: The major themes included: (1) Current scenario of rational drug use in malaria; (2) Factors 

responsible for irrational drug use in malaria; (3) Role of Malaria Control Program in promoting rational drug 

use; (4) Strategies to improve irrational drug use in treatment of malaria. This study showed that all the 

respondents in the two cities agreed on irrational drug use in treatment of malaria. The respondents 

highlighted over diagnosis of malaria, self medication, trend of empirical treatment, inadequate lab support, 

low quality anti malarial drugs and inadequate role of malaria control program as the main factors responsible 

for irrational drug use in treatment of malaria. 
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Active learning is a technique where students not just listening to a lecture, it involves more than that. 

Discovering, processing, and applying information is something that should be done by students. This study 

was set out to investigate current active learning attitudes in pharmacy education in Klang Valley, Selangor, 

Malaysia. Cross-sectional descriptive design and convenience survey methods were used. The sample 

consisted of 145 students from UiTM and UM who completed the questionnaires with males (n=53) and 

females (n=92). Active learning attitudes of the students were assessed with a modification of attitude 

surveys. Nineteen active learning items were analyzed and classified into four topics: participation in class, 

learning strategies, self-efficacy and motivation. About 26.9 % of the students claimed they have not been 

exposed to the active learning concept while 73.1 % more answer yes. There is no significant difference in the 

students’ participation in active learning strategies between the UiTM students and UM students (p>0.05). All 

four topics of both universities are not significantly different. It can be concluded that students from both 

universities, UiTM and UM demonstrated a positive attitude toward active learning, believed it helped (or 

would helped) them to learn the material, and would prefer an active learning approach for future courses. 
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Pharmacists are greatly recruited in various professional practising based areas as such hospital, community, 

pharmaceutical industry, academia, enforcement and regulatory. Strong determination is a must while 

undertaking this tough yet remarkable four-year pharmacy programme. Therefore, this cross-sectional study 

determined influential factors of career preferences, commitment and future career ambitions following 

graduation. Post local ethics approval, developed self-administered questionnaire was reviewed by a group of 

pharmacist and pilot tested before being distributed randomly among Bachelor of Pharmacy students (year 

one until four) in four private universities in Malaysia (n = 1040), from August until September 2010. Both 

descriptive and inferential statistics were used for data analysis whereby p value < 0.05 was considered as 

statistically significant. The response rate was 56.1% (n = 583). The overall mean (SD) age of students was 

21.0 years old (±1.8), majority were females (78.9%), Chinese (56.6%), single (99.7%) and enrolled into 

pharmacy degree programme via matriculation qualification (32.1%). For personal influence, item “I want to 

study with high achiever” and “I want to carry on family tradition” scored the highest and the lowest (p < 

0.05), respectively. For career goal, item “I wanted a steady professional job with good career opportunities” 

scored the highest. Different year of study significantly influenced their personal and career goal toward 

pharmacy. Students showed high commitment to be pharmacists with selected private (24.2%) and 

government hospitals (26.6%) as their first future work setting. 
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Tobacco smoking remains the main cause of preventable diseases and premature deaths, killing approximately 

10,000 Malaysians every year. Pharmacists are uniquely positioned to assist the nation's tobacco cessation 

efforts, but are not contributing optimally, as most are inadequately trained on the provision of smoking 

cessation intervention during their undergraduate education. An study of 16 pharmacy schools in Malaysia 

revealed substantial discrepancies in their curricula devoted to smoking cessation counseling. Three schools 

(18.8%) did not have tobacco-related topics in their Bachelor of Pharmacy curricula. Tobacco-related topics 

were part of core courses in 9 schools; median teaching duration = 2.75 hours vs. part of elective courses in 3 

schools; median teaching duration = 2 hours. Teaching hours from two schools were unquantifiable since self-

directed online learning and problem-based learning were used. One school introduced tobacco-related topics 

in the first semester of the first year, 6 schools (46.2%) at the second year and another 6 in the third and final 

years. Lecture (75%) is the primary mode of delivery; others include workshop and role-play. Ten (76.9%) 

schools used coursework and final examination as assessment method. Only 3 (23.1%) schools included 

OSCE and role-play as part of assessment. In a pilot study among 127 third and final year pharmacy students 

from a selected pharmacy school, only 13.4% scored above 50% in the knowledge assessment of tobacco-

related and smoking cessation counselling component. Conclusion: A standard curriculum related to tobacco-

related topics and smoking cessation training is urgently needed for pharmacy undergraduates to equip future 

pharmacists with knowledge and skills on smoking cessation intervention 
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Presently Muslim physicians, pharmacists, other health care professionals and patients are concerned on the 

halalness of medications. The objective of the study is to determine halalness of cardiovascular medications 

that frequently used for chronic diseases. Cross sectional study among 500 cardiac outpatients dispensed 

medications in Penang Hospital, Malaysia were carried out from December 2008 to May 2009  All the 

information on medications were collected from the pharmacy department. The   medications' ingredients 

such as active ingredients and excipients were evaluated based on the halalness status according to Islamic 

law. The result showed Muslim patients consists of 34.4% (n=172) of the participants. Majority of 

medications do not have information on the excipient. The medications with  Mushbooh (unsure halalness 

status) excipients were 28% (n=30), and 23.3% (n=7) of them were antihyperlipidemic (atorvastatin). The 

percentage of Muslim patients who used Mushbooh active ingredients is 54.7% (94), which related with 

antihypertensive medication (perindopril). All active ingredients of antihyperlipidemic medications, beta-

blockers, diuretics, digoxin, warfarin, aspirin, trimetazidine, isosorbide dinitrate were categorized permissible 

(Halal), while angiotensin converting enzymes inhibitors and angiotensin II receptor blockers were 

categorized under  'mushbooh'  which containing magnesium stearate, lactose  and macrogol in which the 

source of origin can be from animal source. In conclusion some medications were uncertain on the halalness 

status. The drug manufacturers, Ministry of Health and JAKIM have responsible to ensure all information on 

the active ingredient and excipient and their  halalness be stated in the medication leaflet or label.  
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Packaging and labeling specifications play a vital role in minimizing medication errors. Carton or container 

label is the significant source of instruction and information on medicines. Predominantly, poor labeling 

contribute to medication errors for both patients and health care personnel. The purpose of this study is to find 

out and compare the perception on packaging and labeling of registered and unregistered pharmaceutical 

products. Based on FDA guidelines, a 13 item questionnaire using 5 point Likert scale (7 items on registered 

products with Cronbach’s alpha 0.857 and 6 items on unregistered products with Cronbach’s alpha 0.731) 

were distributed to allied health students through convenience sampling (n=300). Results shows that 

respondents are pleased with the packaging and labeling of registered products (mean=15.65) and 

discontented with the unregistered pharmaceutical products (mean=18.95). Illegible prints of expiry date and 

its format, directions, quality of the packaging material are the general problems in unregistered products. 

Certainly, details on pharmaceutical products packaging have a persistent relationship with the patient’s 

compliance. Hence, we suggest the pharmacy enforcement branch confiscate unregistered pharmaceutical 

products by increasing their frequency of visits to retail stores, mini markets and other related outlets. We 

suggest the Ministry of Health to educate the public to buy only registered pharmaceutical products by 

specifying ‘MAL number’ with hologram sticker through the commanding audio and visual media. In future 

study, preference on consideration of demographic descriptions of the population is significant in improved 

understanding of perception. 
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The ubiquitous trend of consumers’ desire to maintain a youthful appearance has led to the rapid expansion of 

cosmeceutical product categories such as skin care, facial, fragrance and hair care products in Malaysia. The 

purpose of this paper is to study the consumer’s perception and purchasing behavior of cosmeceuticals among 

residents of Kota Kinabalu, Sabah. A survey is carried through a structured questionnaire, using convenience 

sampling method (n=300). It is a cross sectional study, and the unit of analysis is the residents of Kota 

Kinabalu.  Results indicate that when buying cosmeceuticals, quality of the product is a significant factor 

(53.3%) followed by cost (24%), and brand (18.7%). Domestic products of skin care (54.3%), fragrance 

(53.3%), hair care (55%), and facial (53.7%) are preferred over imported cosmeceuticals. Reasons for 

purchase and use of cosmeceuticals are to improve appearance and for personal satisfaction (46%), health 

(39%) and as fashion/trend (15%). Chi-square test is significant and has strong association between the 

income level per month and the amount spent on cosmeceuticals. A majority of the respondents are loyal to a 

brand; unless rigorous promotion of a new brand with convincing promotional strategies is done. This study 

will help new and developing cosmeceutical companies to produce best competitive products, better quality, 

reasonable price and attractive packaging with persuasive promotional strategies.  Product line and product 

depth in each category of cosmeceuticals are significant factors to attract the youth market.  
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In the field of pharmacy, patient satisfaction on pharmacy services plays a significant role in providing the 

quality of service. A research was carried out to gauge patient satisfaction to improve retail pharmacy services 

in Kota Kinabalu, Sabah.  In this study, three retail pharmacy services were measured: general services, 

cognitive services, and intervention services.  A survey is carried out through an instrument of structured 

questionnaire involving nine items each (using 5-point Likert Scale) for all the services. Simple random and 

convenience sampling methods are utilized in this research (n=250). A pilot study was conducted to determine 

the reliability of the scales using Cronbach’s alpha value, which resulted in 0.643, 0.695 and 0.674 for 

General, Intervention, and Cognitive Services.   The data analysis resulted in ratings for Intervention Services 

(86.4%, mean=2.85), General Services (85.2%, mean=2.84) and Cognitive Services (80.8%, mean=2.80). At a 

glance, the pharmacy community looks to be meeting the patients’ expectations.  Nonetheless, for the strength 

of data collected it is recommended that larger geographical areas and higher-level education groups of 

respondents be involved in future studies.  As a result of this study, it is suggested that pharmacy staff be more 

knowledgeable, that is to reduce deceptive practice of medication promotion, to include health education as 

part of their service to increase the awareness, to promote free health screening services in collaboration with 

pharmaceutical companies and to be more health centered rather than profit oriented.   
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There is lack of smoking cessation services as well as data to support this services in Malaysia. The objective 

of this study is to evaluate a part-time pharmacist-managed smoking cessation clinic (PMSCC) in Sandakan, 

Sabah. A retrospective, intention-to-treat analysis was carried out for an 18 month period. The main outcome 

was based on self-reported continuous quit rate at 3 and 6 months. As a secondary outcome, the reduction in 

smoking rate was also measured. Other outcomes included the number of hospitals inspired by the PMSCC to 

provide smoking cessation services, number of pharmacists who were trained at the PMSCC, number of 

outreach activities and quantity of smoking cessation materials developed and distributed. During the study 

period, 81 smokers attended the clinic with a total of 311 counseling sessions. Fourty-seven patients agreed to 

be enrolled in a 6 month follow-up. The continuous abstinence rate at 3 months and 6 months was 42.6% 

(95% confidence interval, CI 28-57%) and 34.0% (95% CI 20-48%) respectively. Other benefits of the clinic 

included training of healthcare workers, organization of seminars, health talks and promotion of research and 

training. This evaluation of a pharmacy-based smoking cessation service in Sabah showed that the service was 

acceptable to Malaysian smokers. The quit-rate in this part-time clinic was comparable to those of full-time 

and better funded clinics in the West. In conclusion, a part-time PMSCC is a promising model for piloting 

smoking cessation services in Sabah. 

 
PPP – 02 (000009) 

 

Home Medication Review (HMR): Benefits to Warfarin Medication Therapy Adherence Clinic 

(MTAC) Patients in Sandakan  

 

Liew E.T
1
, Lim B.K

1
, Tan C.H

1
, Quah J.L

1
, Shim Y.W

1
, Lim C.Y

2
, Zorina K

3
 

1
 Department of Pharmacy, Duchess of Kent Hospital, Sandakan, Sabah 

2
 Department of General Medicine, Duchess of Kent Hospital, Sandakan, Sabah 

3
 Director, Duchess of Kent Hospital, Sandakan, Sabah 

 

Pharmacists are in an ideal position to assist with medication related problems. Home medication review 

(HMR) allows pharmacists to get greater insight into patients’ methods of managing their medications. A 

study to evaluate the effects of HMR on patients’ knowledge and compliance towards their medications, as 

well as improvement of INR readings was carried out. Eighteen Warfarin MTAC patients were included in 

this cohort study. The subjects were visited twice by pharmacists in their own homes. The second visit was 

carried out 3-4 months after the first visit. Dose, frequency, indication and time-of-administration (DFIT) 

score and pill excess count were conducted to measure the knowledge and compliance of study subjects. INR 

readings prior and after both visits were compared. A patient satisfactory survey was also carried out. DFIT 

score showed significant improvement during the second visit compared to the first, in terms of dose (84.0% 

vs 93.3%, p=0.047), frequency (84.1% vs 93.1%, p=0.031), indication (67.8% vs 88.5%, p=0.045) and time-

of-administration (68.1% vs 88.8%, p=0.017). Mean DFIT value also improved significantly (76.0% vs 

90.9%, p=0.0206). Pill excess count showed non-significant reduction (108.7% vs 54.3%, p=0.064). INR 

readings post first visit showed no significant improvement compared to control, but improved post second 

visit (55.6% vs 75.5%, p=0.042). The mean patient satisfaction score was 84% (95% CI: 67.6 to 100%). HMR 

improved patients’ DFIT score, decreased pill excess and improved INR readings after two visits. Further 

studies are required to assess the impact of HMR in the long term 
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Uncontrolled blood pressure is a major risk factor of cardiovascular diseases. Self-medication practice has 

become one of the vital components in managing diseases. This study was conducted from July 2010 to April 

2011 to investigate patients' compliance toward self-medication practice among hypertensive patients at 

Sarawak General Hospital, Malaysia. Hypertensive patients on medical treatment for the last three months 

who met the inclusion criteria were chosen as subjects. Questionnaires that consist of the history of 

hypertension, self-medication practice and Morisky score were distributed to all the patients. Data were 

analyzed and results were expressed as percentages. Out of 190 respondents, 50% (n=95) were males and 50% 

(n=95) were females. Their mean age was 65.4 +/-10.9 and from various ethnicities. Out of the 190 

respondents, 61.5 % (n=117) practised self-medication. Reasons for such practice were time saving (44.7%; 

n=53), ease and convenience (28.9%; n=33), cost-effective (18.4%; n=21) and provision of quick relief (7.9%; 

n=9.2). The highest compliance rate was seen in 38.9% of the respondents (n=74) and these included 20.5% 

males and 18.4% females, while 27.4% (n=52) showed medium compliance which consisted of 14.2% males 

and 13.2% females and 33.7% (n=64) were classifed as low compliance and these includes 15.3% of males 

and 18.4% of females. Self-medication practice was common among adult patients with hypertension. 

Compliance towards self-medication practice was reported to be high among males. Patients' knowledge on 

self-medication practice and hypertension were concluded to be adequate. 
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Patients’ general beliefs about the benefits and harms of medicines are likely to influence their behaviour 

towards their medications. One way which health professionals can help to minimise poor medication 

adherence is to identify patient’s concerns about medicines in particular, side-effects. The study aimed to 

assess pharmacy clients’ general beliefs and understanding of medicine side-effects. Participants were 

randomly recruited from three different pharmacies around the Klang Valley in March 2011. A qualitative 

semi-structured interview was employed. Discussion points were categorised into themes and coded manually. 

University ethical approval was obtained. The gender distribution of the participants (n=27) was almost equal 

and all had completed secondary education with a small proportion of university graduates (n=6). One in 

every three participants claimed or appeared to understand the term side-effects whilst some (n=7) associated 

the term with allergy. Long term problems arising from chronic use of medicines were described to have 

detrimental effects on the kidneys and livers. Some believed that side-effects can be averted through drinking 

‘lots of water’ or taking supplement and exercising. At least a quarter of the participants were informed by 

their doctors that there was no side-effect associated with their medications. Out of the 27 patients 

interviewed, only eight learned about the potential side-effects from their doctors and two were informed by 

pharmacists. There is a general mixed beliefs and limited knowledge of side-effects amongst the participants. 

It appears that there is a critical knowledge gap pertaining to side-effects amongst these patients. 
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Tuberculosis (TB) is public health issue with an annual incidence rate of around 9 million cases. Pakistan is 

ranked sixth among the TB high burden countries in the world and shares 63% of TB burden in the Eastern 

Mediterranean region of WHO. A cross sectional self administered survey was conducted among students of 

‘The Islamia University of Bahawalpur’, Punjab, Pakistan. A total of 600 students from Faculty of Pharmacy 

and Alternative Medicine, Science, Arts, Education and Islamic Learning (120 from each faculty) were asked 

to fill a pre-tested and validated questionnaire which comprised of socio demographic variables and questions 

about aetiology, mode of transmission, diagnosis, risk factors, treatment and prevention of tuberculosis. Chi 

Square and Fishers Exact test were used to find association between variables. P value <0.05 were considered 

statistically significant. Only 45% of respondents were aware that TB is an infectious disease and can be 

spread by coughing and sneezing of infected person. 56% respondents were of the opinion that it is curable 

and 51% considered it a preventable condition. Only 19% respondents knew that HIV, diabetes and 

malnutrition are risk factors for tuberculosis. Respondents from faculty of Pharmacy and Alternative Medicine 

had significantly higher scores (P<0.05) for aetiology, mode of transmission and treatment of TB. In this 

study we observed that respondents from all faculties except Faculty of Pharmacy and Alternative Medicine 

had poor knowledge scores for tuberculosis. Proper knowledge of TB is vital for educated community of 

Pakistan to cope the challenge of this devastating illness. 
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Smoking is the single largest preventable cause of illness and mortality in today's world. It is estimated that 

10,000 lives are taken annually due to smoking in Malaysia. This study aims to gain a brief overview of 

Smoking Cessation Services provided in Malaysia, the characteristics of the smokers, as well as the barriers 

encountered and improvements needed to enhance the quality of the service. A qualitative study using 

validated questionnaires was undertaken with a convenient sample (n=12) of community and hospital 

pharmacists practising in the state of Selangor. These semi-structured interviews were recorded, transcribed 

verbatim and thematically analysed using the constant comparison method. Pseudonyms were used to 

maintain anonymity of respondents. Ethical approval was obtained from the ethical committee of the 

University of Nottingham, United Kingdom. It was mentioned that male Malay smokers was the highest 

smoking group. Health and family were the two main reasons for smokers attempting to quit. Hospital settings 

were successful at yielding high quit attempts. Community pharmacists involvement in Smoking Cessation 

Services were largely tied to the provision and sale of nicotine replacement therapy (NRT) products. The main 

barriers were lack of reimbursement, poor publicity of the service, high cost of NRT's, lack of motivation of 

smokers and inadequate training. Suggested improvements were reimbursement for services, subsidising 

NRT's and improved training. There is a need for pharmacists to collaborate with the Malaysian 

Pharmaceutical Society and the Ministry of Health for the service to take off successfully. 
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In Pakistan general practitioners, family practitioners, and private practitioners earn their major share of 

income by dispensing to their patients, probably for monetary gains or due to the unavailability of pharmacy 

around the area. In spite of that, it is not known how they perceive and prescribe generic medicines in their 

practice. This study is a mere attempt to explore the perception and attitude of doctors towards generic 

medicines prescribing. This study was done in Karachi on 206 randomly selected general practitioners, who 

admitted to dispense medicines at their private clinics. A questionnaire which was devised on qualitative 

results had statements related to quality, safety, efficacy, generic prescribing trend in doctors, and factors 

acting as barriers and facilitators to prescribe generic medicines. The mean perception score was 48.5±4.6 

(median 48), out of 70. Slightly less than half of the respondents (n=94; 45.6%) showed good perception 

toward generic medicine prescribing. Likewise in case of attitude, scores for each of the twelve items were 

summed for total attitude scores. The mean attitude score was 41.08±5.1 (median 41), out of 60. Similarly, 

44% (n=91) of the doctors expressed good attitude toward generic medicines. In the current research 

knowledge gaps were identified among general practitioners in Karachi, Pakistan. The Spearman correlation 

test results indicated significant positive correlation of moderate magnitude between perception and attitude 

scores. A country-wide study can give a more comprehensive view of the issues and can be helpful to foster a 

promotional environment for generics among the prescribers. 
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The easy access and affordability of essential drugs is crucial for improving national health indicators. At 

present Pakistan has an Essential Drug List (EDL), which enlisted patented products only. This study tried to 

explore the understanding of doctors about EDL. A qualitative research method was adopted. A semi-

structured interview guide was used as an instrument to probe purposively selected 8 doctors working in 

government dispensaries. The study was conducted in December 2009. All the interviews were conducted by 

a final year pharmacy student as part of the student’s research project. The interviewer was trained by a 

qualitative trainer at the University of Karachi, Pakistan. The interview transcripts were subjected to analysis 

by the principal author and later verified. Thematic content analysis identified four major themes; lack of 

understanding of EDL, lack of access to EDL, formulation of generic drug policy and addition of EDL content 

in medical curricula. All the respondents were unable to interpret the concept of EDL and were unaware of 
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whether generics or patents are enlisted on EDL. All of them denied that they had ever seen EDL in their 

professional career. When appraised about its importance, three-quarter of respondents evoked the idea of 

generic drug policy, which, in turn, would trigger the market for high-quality, cost-effective generics or 

branded generics. Half of the respondents suggested including health policy content in medical curricula. All 

of them advocated prescribing of essential drugs because it contributes to curtail healthcare expenditures. To 

be precise, doctors were found to be unaware of the concept of EDL. 
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Cancer chemotherapeutic drugs are often associated with several adverse drug reactions (ADRs) and the 

safety profile of each drug varies. A study was conducted to assess the incidence of ADRs of 

chemotherapeutic agents in patients admitted in the oncology wards recieving chemotherapy. 109 patients (46 

males, 63 females; mean age 53.75±12.75 years), were included and data on the type of cancer, 

chemotherapeutic drug regimens prescribed, pre-medications given before chemotherapy, co-medications 

prescribed and ADRs experienced were obtained from patient’s medical records. The causality assessment of 

suspected ADRs were done using WHO and Naranjo’s scale, severity assessment of suspected ADRs using 

Hartwig and Siegel scale and preventability of suspected ADRs using Schumock and Thornton scale. Majority 

of the patients (27.52%) were diagnosed with breast cancer and paclitaxel was the most commonly prescribed 

chemotherapeutic agent (36.60%). Gastrointestinal ADRs (nausea and vomiting) were found in 82.50% of the 

study population. TAC (Taxol, Anthracycline and Cyclophosphamide) regimen was the common regimen 

given and alopecia and dry mouth (76.19%) were the most common ADRs in this regimen. 70.50% of the 

ADRs were under the category of “Possible” 25.9% were “Probable” and only 1 ADR had a “Certain” causal 

link with the drug (numbness of the legs caused by Capecitabine) based on WHO scale. Based on Naranjo’s 

scale, 61.4% ADRs were “Probable”, 36.60% were “Possible” and only 1 ADR had a “Definite” causal link 

with the drug. 65% of the ADRs were mild, 35% were moderate and no severe ADRs were observed. Nausea, 

vomiting, anorexia, fever, decrease in hemoglobin and WBC were the ADRs definitely preventable. Diarrhea 

and constipation were probably preventable. Monitoring of chemotherapy related ADRs in cancer ward can 

facilitate quality improvement initiatives, as well as potentially improve patient care.  

 

 

PPP – 10 (000057) 

 
 

Assessment of Medication Knowledge and Adherence in Patients Undergoing Hemodialysis in a South 

Indian University Hospital  
 

N.Vanitha Rani
1
, P.Soundararajan

2
, C.H. Lakshmi Samyuktha, G.Kannan, P.Thennarasu, C.Uma 

Maheswara Reddy 
1
 Department of Pharmacy Practice, Faculty of Pharmacy, Sri Ramachandra University 

2
 Department of Nephrology, Sri Ramachandra Medical Center and Hospital, Porur, Chennai-600116, Tamil 

Nadu, India 

 

Chronic kidney disease patients on haemodialysis often have complex drug regimen and receive on an average 

10-12 medications daily, many of which requires multiple doses/day. Very few data are available on studies 

assessing medication knowledge and medication adherence of dialysis patients as most studies are focused 

almost exclusively on fluids and diet with little or no attention paid to medication. A study was conducted to 

evaluate the medication knowledge using Medication Knowledge Assessment Questionnaire (MKAQ) and 
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medication adherence behaviour using Brief Medication Questionnaire (BMQ) to assess the effect of patient 

counselling in improving medication knowledge and adherence in patients on maintenance haemodialysis in a 

University hospital. 85 patients (57 males and 28 females; mean age 50.52±13.28 years) were included and 

79% were on twice weekly dialysis. Patient data were obtained by history interview and review of their 

medical records and patients were counseled regarding their disease, dialysis procedure, the drugs, diet and 

fluid restrictions on regular dialysis days. The average number of drugs prescribed for a patient was found to 

be 6.47±1.57 and antihypertensives were the most prescribed drugs (75.3%). Based on the mean MKAQ 

score, there was a significant increase in the medication knowledge from baseline of 14.30±6.97 to 

19.32±6.61 at the end of sixth week (p<0.001) and to 33.62±7.76 at the end of twelfth week of counseling 

(p=<0.001). The mean BMQ score was 4.26±0.95 at the baseline, 2.99±0.82 on the sixth week and 1.73±0.94 

on the twelfth week of counseling, indicating a significant improvement in medication adherence with patient 

counseling (p=0.000). The study emphasized that provision of constant patient education to hemodialysis 

patients would increase the medication knowledge of the patients and improve their adherence. 
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The objective of this study was to investigate the understanding and perception of community pharmacists 

towards generic medicines in relation to dispensing and substitution. A cross-sectional survey of 48 

conveniently selected community pharmacies was conducted by using a questionnaire. Majority of the 

pharmacists (66.7%) understand that generic medicines are copy of the brand name medicines. More than 

three-quarter of the community pharmacists (77.1%) understand that low-priced medicines are as effective as 

high-priced medicines. Three-quarter of the respondents (75%) disagreed that profit margin is the main factor 

in purchasing low-cost medicines. This showed statistical significance with respect to experience (p<0.05). A 

large majority of community pharmacists (95%) agreed that medical representative is a good source of 

information for them. Nearly all the community pharmacists (96%) believed that socioeconomic condition of 

the patient generally influence their dispensing behavior. More than three-quarter of the respondents (83%) 

expressed their comfort in changing the brand name medicine prescription to generic medicine prescription. 

More than half of the community pharmacists (52.1%) expressed their hesitancy in dispensing generic 

medicines in some specific therapeutic classes. More than three-quarter of the community pharmacists 

(79.2%) wish to dispense low-cost generic medicines to their customers. A very large majority of community 

pharmacists (85%) addressed the need of financial incentive to dispense generic medicines. Community 

pharmacists expressed good understanding and perception towards generic medicine dispensing and 

substitution. A generic drug policy with community pharmacists being well-informed and confident about 

generic medications, as well as incentivized in the presence of a well-positioned regulatory system is the need 

of hour. 
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Separation of medicines' dispensing role from doctor or more commonly known as dispensing separation is a 

hotly debated proposition in Malaysia but it was never openly or seriously pursued in research or policy. The 

purpose of this study is to assess the benefits of dispensing separation policy from a Malaysian societal 

perspective using cost-benefit analysis (CBA). This was evaluated using a decision tree model that compares 

the possible costs and benefits of the dispensing process of hypertensive medicines by a pharmacist, with 

dispensing by a doctor for six months in the base case analysis. The costs considered in the model included 

drug price, treatment of adverse drug effects, dispensing fees, transportation to the pharmacy and productivity 

losses. The model considered resources saved by the health sector, patients and patient families, society and 

willingness-to-pay for dispensing separation as a benefit of the policy. The net-monetary benefit (NMB) of 

medicines dispensed by a pharmacist was calculated by the difference between the costs from the benefit. 

Scenario and one-way sensitivity analysis was done to assess the robustness of the study. The NMB for base-

analysis of an uncomplicated hypertensive patient was found to be positive at MYR355.04. The NMB for 

diabetic patients and dyslipidemia patients are MYR345.97 and MYR437.44, respectively. Higher costs of 

adverse drug events, more expensive drug prices and older patients would result in higher monetary benefit 

with a dispensing separation policy. Society and patients will experience greater health and non-health related 

benefits if dispensing separation policy is implemented. 
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Patients on highly-active anti-retroviral therapy (HAART) are consistently expected to completely adhere to 

their medication. Because adherence is related to social, psychological, institutional and personal attributes, 

predicting non-adherence becomes critical for healthcare providers caring for HIV-infected individuals. This 

investigation intended to determine the attibutes associated with the risk of  non-adherence. A sample of 

HAART out-patients were enrolled from Hospital Sultanah Nur Zahirah, Kuala Terengganu. The Malay 

Modified Morisky Medication Adherence Scale (MMMAS; mean score = 0-1), Patient Satisfaction With 

Pharmaceutical Care Questionnaire (PSPCQ; mean score = 1-5) and HIV/AIDS-Targeted Quality of Life 

(HAT-QoL; mean score = 1-5) were administered (higher scores = favourable outcomes).  Data was analysed 

using SPSS 16, employing descriptive technique and multiple logistic regression. Demographic, clinical and 

psychosocial attributes acted as independent variables against adherence. Seventy respondents were recruited 

(age = 37.3 ± 7.1 years; male = 80.0%; unmarried = 48.6%; self-employed = 58.6%; diagnosed > 6 months = 

85.7%). Overall Patient Satisfaction, Financial Worry (FW) and HIV Mastery (HM) were significantly related 

to non-adherence (p < 0.05), whereby improved satisfaction would reduce the risk of being non-adherent by 

99.9% (OR = 0.001; 95% CI: 0.000-0.574). Enhanced HRQoL i.e. being less concerned about finances and 

better-able to control undesirable behaviour could also minimise such risk by approximately 6% each 

(ORFW=0.941; ORHM=0.943). Findings implicate the importance of psychosocial attibutes over demographic 

variables in ensuring maximum drug adherence among HAART recipients. In particular, the role of patient 

satisfaction towards pharmacy services is undeniably paramount and requires constant improved monitoring. 
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Coronary artery disease (CAD) is the leading cause for morbidity and mortality in developing countries. By 

2015, it is expected to account for 34% of male and 32% of female deaths in India. A study was done to 

evaluate whether Apo B, Apo A and Apo B/Apo A1 stands to be better markers for CAD in South Indians. 

The subjects comprised of angiographically proven CAD (n=125) as Group I and non CAD (n+125) as Group 

II. Detailed medical history was obtained; cardiac markers, lipid and sugar profile were estimated. Serum Apo 

A and Apo B levels were measured by immunoturbidimetry. Based on Pearson’s correlation, Apo A was 

lower in Group I (Mean ±SEM= 141.06) than in Group II (Mean ± SEM =162.8), while the level of Apo B 

was higher in Group I (Mean±SEM=125.70) than in Group II (Mean ± SEM =104.85). The same trend was 

observed while computing for the severity by angiography and lesion of CAD (p<0.05) using Gensini score. 

Apo A levels were lower in CAD patients with diabetes and Apo B levels higher in CAD patients with 

diabetes when compared with non-CAD subjects. By ROC analysis cut off values for Apo B and Apo A were 

determined as 109.3 and 150.2 mg/dL respectively. The odds ratio calculated using these cut off values to 

evaluate HDL-C, LDL-C, Apo A, Apo B and Apo B/Apo A1 as risk factors for CAD were found to be 0.508, 

1.184, 3.202, 10.509 and 13.610 respectively (p<0.05). Apo B, Apo A and Apo B/Apo A1 can serve as 

preferable cardiac markers than LDL and HDL cholesterols in the  diagnosis of CAD and substitute as 

primary targets for pharmacotherapy in the prevention of CAD. 
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The market entry and use of generic medicines have been shown to reduce drug expenditure and increase 

access to medicines. However, generics promotion is needed to create incentives for their production by the 

generic industry. This study assessed the views of Malaysian generic drug manufacturers on promotion of 

generic medicines in Malaysia. Data was gathered by using a mail survey approach. The questionnaire was 

mailed to members of the Malaysian Organization of Pharmaceutical Industries. From a total of 26 

questionnaires, an overall response rate of 61.5% was achieved. A majority of the respondents (61.5%) were 

satisfied with generic dispensing in Malaysia, while 69.2% were dissatisfied with the level of generic 

prescribing. With regards to the level of generic awareness and education, a majority of the respondents 

(53.8%) were dissatisfied with generic public awareness and 66.7% were dissatisfied with the level of generic 

medicines information to health professionals. Government policies were fairly perceived by 38.5% of the 

respondents to be effective in promoting generic medicines, while equal proportions (23.1%) viewed the 

policies either effective or not effective. Spearman’s rho correlation revealed a significant positive 

relationship between government policies and regulations (rho=0.561, p=0.046). Overall, Malaysian generic 

industry stakeholders perceived the level of generic dispensing in Malaysia to be satisfactory. However, the 

level of generic prescribing, public awareness and education on generics need to be enhanced in order to 

create an enabling market environment for generic medicines production. The generic industry expressed 

ambiguous perceptions on effectiveness of government policies and regulations in promoting generic 

medicines. 
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The unpredictability and chronic nature of systemic lupus erythematosus (SLE), its symptomology, and the 

side-effects of therapy can impact patient’s physical and psychological well-being. Satisfaction with medical 

care may be an imperative indicator of actual long-term medical care received, hence improving quality of 

health and life. This cross-sectional study determined SLE patient’s satisfaction with prevailing medical care 

system. Post ethics approval, the Patient Satisfaction Questionnaire-18 (PSQ-18) was randomly distributed 

among consented SLE patients (n = 42) that attending routine medical appointment at the Rheumatology 

Clinic of University Malaya Medical Centre (UMMC) between June and October 2010. Mean patient age was 

35.62 years with disease duration of 13.38 years; 97.62% were female, 45.24% Chinese, 52.38% married, 

47.62% completed secondary school, 28.57% students, 97.62% never smoke and drink, 4.76% with family 

history of SLE, 66.67% of affected joints, 90.48% on prednisolone, 61.90% received free medications, 

73.81% not taking complementary medicines, 64.29% aware of the drug’s side effects, 42.86% waited 3-4 

hours to meet doctor and 80.95% never missed appointment. The means (SD) of the seven subscales of the 

PSQ-18 were fairly similar with scoring of 3.26 (0.85) for financial aspect, 3.29 (0.52) accessibility and 

convenience, 3.36 (0.74) time spent with doctors, 3.58 (0.50) technical quality, 3.62 (0.52) interpersonal 

manner, 3.69 (0.62) communication and 3.85 (0.71) general satisfaction. This suggests that the average 

response was slightly towards agreement, indicating satisfaction with a variety of aspects of health care. 

However, since the highest score of the scale is 5, this indicates room for enhancement. 
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Systemic Lupus Erythematosus (SLE), a non-curable chronic multi-system autoimmune disease, requires 

ongoing assessment and treatment. This cross-sectional study assessed SLE patient’s cognitive and emotional 

representations of their illness. Post ethics approval, the Brief Illness Perception Questionnaire (Brief-IPQ) 

was randomly distributed among consented SLE patients (n = 42) that attending routine medical appointment 

at the Rheumatology Clinic of University Malaya Medical Centre (UMMC) between June and October 2010. 

Mean patient age was 35.6 years with disease duration of 13.4 years; 97.6% were female, 45.2% Chinese, 

52.4% married, 47.6% completed secondary school, 28.6% students, 97.6% never smoke and drink, 4.8% with 

family history of SLE, 66.7% of affected joints, 90.5% on prednisolone, 61.9% received free medications, 

73.8% not taking complementary medicines, 64.3% aware of the drug’s side effects, 42.9% waited 3-4 hours 

to meet doctor and 81.0% never missed appointment. The means (±SD) of the eight-item scales of the Brief-

IPQ were 5.7 (±2.8) for consequences, 8.3 (±2.7) timeline, 4.6 (±2.1) personal control, 2.9 (±2.4) treatment 

control, 5.3 (±2.5) identity, 5.8 (±2.7) concern, 3.8 (±2.4) understanding and 5.9 (±2.5) emotional response. 

The three most important factors that patients believe caused their illness were stress (7.1%), hereditary 

(4.8%) and environment (4.8%). Deprived patient’s illness perception correlates to patient’s destitute 

behaviours. These suggest that patients perceived SLE as a disease that affects their lives and continues 

forever, personal and treatment control provide low recovery due to incessantly experiencing severe 

symptoms, high concern but lack of understanding toward SLE thus affect them emotionally, subsequently 

may diminish their treatment outcomes. 
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Frequent monitoring is mandatory for all patients on warfarin due to its’ narrow therapeutic index profile. A 

prospective study to compare the accuracy as well as correlate the INR results was obtained using 

Coaguchek
®
XS and the standard laboratory assays and patient’s acceptance of this device was carried out. 50 

stabilized warfarin subjects from Warfarin Medication Therapy Adherence Clinic were randomly sampled. 

After obtaining informed consent, blood samples were drawn for testing by using standard laboratory assays 

and CoaguChek
®
 XS concurrently. A total of 48 patients were recruited and 96 INR readings were collected. 

There were 27 male (56.8%) with mean age of 53.7. The correlation of INRs obtained from CoaguChek
®
 XS 

and laboratory, r
2
 = 0.831. The Bland Altman plot shown a good magnitude of agreement between both 

methods and the disagreement was widened at INR>3.5. 81.25% of the measurements were within 0.5 INR 

units of each others. For laboratory INR values of <2.0, 2.0-3.5 and >3.5, 86.66%, 89.28% and 20% of the 

readings were within 0.5 INR units respectively. There were 48 responses to the patient preferences 

assessment. Of these, 93.80% of patients preferred the Coaguchek
®
 XS, 83.30% preferred the shorter waiting 

time and 27.80% said it was less painful. The results from this study were found to be consistent with findings 

from similar studies. In conclusion, INRs measured by CoaguChek
®
 XS and laboratory are closely correlated 

and agreeable at INR below 3.5 and patients preferred CoaguChek
®
 XS as compared to conventional 

laboratory monitoring. 
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Constraint in pharmacy staffing for cytotoxic drug reconstitution (CDR) could be due to lack of knowledge, 

positive attitude and behaviour among staff towards handling cytotoxic drugs.  This cross-sectional study 

explores level of their knowledge, attitude and behavior at Sarawak Government Health Institutions.  It also 

examines influence of knowledge on their attitude and behaviour.  A survey using self-administered 

questionnaire was conducted over 66 pharmacy departments in Sarawak.  The questionnaire was developed 

based on archived literature and tested for validity and reliability. 259 pharmacists and 286 pharmacist 

assistants participated in the survey (response rate 79.6%). Mean score (±S.D.) of knowledge was 68.2 (±0.6) 

with lacking in aspects of occupational exposure to cytotoxic drugs.  40.2% presumed that CDR is not 

necessarily the responsibility of pharmacy.  41.7% felt distressed if they were assigned for CDR.  About one-

third claimed no practice of handling cytotoxic drugs.  Only half (49.7%) reported use of gloves and mask 

during filling of cytotoxic drug prescriptions.  Significant association was found between the knowledge level 

and attitude on pharmacy’s responsibility for CDR and assignment to CDR unit respectively (Χ
2
 = 10.038, p = 

0.007; Χ
2
 = 7.423, p = 0.024).  No significant association between knowledge level and all practices 

investigated.  These preliminary findings revealed fairly satisfactory level of knowledge, lacking of positive 

attitude and behaviour among pharmacy staff in handling cytotoxic drugs.  More educational trainings and 

awareness programmes are warranted for cultivating positive working attitude.  However, further analysis of 

the study data and subsequent research are necessary to formulate effective strategies to promote safe practice 

of handling cytotoxic drugs. 
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The aim of this study is to provide a preliminary data on the prevalence, awareness, treatment and control of 

hypertension, particularly among the healthcare employees. To describe the prevalence, awareness, treatment, 

adherence and control of hypertension among healthcare employees in Kerian district, Perak. A cross-

sectional, descriptive population survey using a pretested standardized questionnaire form distributed by drop-

off method. Conveniently sampled subjects from the hospital, health clinics and dental clinics in the district 

that complied with the inclusion criteria were included. The total number of participants was 374. This survey 

achieved response rate of 84.2%. Mean age of respondents were 36.4 years with 54.5% were categorized in 

the younger age group. Prevalence of hypertension and prehypertension among employees were estimated to 

be 16% and 29.1% respectively. Men were more prevalent than women (24% and 14%, p-value <0.001). 

Awareness of hypertension was 72% while for prehypertensive 28.3%. Treatment with antihypertensive was 

received by 54% of hypertensive employees with blood pressure control rate of 70%. A considerable 

knowledge gap related to hypertension and its complications was found among the healthcare employees. 

Majority of treated respondents reported poor to medium adherence to antihypertensive medication. Although 

the prevalence of hypertension among the healthcare employees was low, the high prevalence of 

prehypertension, moderate awareness of hypertension status and low awareness of prehypertension status, 

medium level of adherence to antihypertensive treatment and inadequate control among the treated 

population, showed the continuing needs for improvements. 
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The pharmacy profession has taken strides from the traditional business of compounding and dispensing to 

patient-centred pharmaceutical care; ranging from therapeutic regimen management, adverse drug reaction 

monitoring and pharmacogenomics. In Pakistan, the profession of pharmacy is rapidly evolving with 

appreciable number of pharmacists shifting their paradigm from industry to community pharmacies. 

Additionally, health authorities in Pakistan urged to reinforce pharmaceutical care services to improve the 

quality of life of patients and drug use. In this context, this pilot study aimed to investigate the perception of 

patients about the roles of community pharmacists.  The study was conducted from December 2009 till March 

2010. Ten community pharmacies that had 24-hour presence of a professionally qualified community 

pharmacist were randomly selected.  A convenience sample of 300 exit patients outside the community 

pharmacies was recruited. Of the total respondents, 200 (66%) were males, 250 (83.3%) were below 60 years 

of age, and 275 (91.6%) approached the pharmacy for prescription medicines. A majority (n=285; 95%) 

expressed their comfort to have an interaction with a community pharmacist. Slightly more than half of the 

respondents (n= 175; 58.3%) cited counselling time as ‘adequate and sufficient’ and rated the quality of verbal 

information as ‘good’. Nearly three-quarter of the respondents (n= 215; 71.6%) stated that the information 

about the cost of prescription is appropriate. More than half of the respondents (n= 200; 66.6%) addressed the 

need of a separate counseling counter and more counseling time from the pharmacists. This study showed 

well-rounded opinions of patients about community pharmacists. 
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Irrational prescribing practices is one of the major contributing factors towards anti malarial drug resistance in 

treatment of malaria. To investigate current prescribing practices for treating malaria in health care system of 

Pakistan. The study population consisted of five public tertiary health care hospitals from federal capital city 

Islamabad, Pakistan. A sample of 150 malaria prescriptions; thirty from each health facility was collected for 

analysis. Malaria diagnosis was written on the prescription in (n=36, 24%) of the cases out of which in only 

(n=37, 24.7%) malaria parasite test was performed and in only (n=27, 18.1%) cases it was positive. In 141 

(94.1%) of the prescriptions, brand names of drugs were used. One hundred and eighteen (78.7%) 

prescriptions had the dose of antimalarials while only (28.7%) had the strength of anti malarials mentioned. 

Antibiotics were prescribed in 113 (75.3%) cases along with anti malarial drugs while injections were used in 

67 (44.7%) cases. There was a significant difference (p ≤ 0.05) in prescribing practices among different public 

health facilities. The findings suggest that over diagnosis, over use of antibiotics & injections and 

unawareness of practitioners regarding standard malaria treatment guidelines are the major aggravating factors 

for irrational drug use in treatment of malaria. 
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To analyze the utilization pattern of antibiotics among hospitalized patients in Sultan Abdul Halim Hospital, 

Kedah, Malaysia. The cross-sectional descriptive study was conducted for a period of three months. The study 

included hospitalized patients from various departments who received at least one antibiotic in their treatment. 

The data were collected utilizing a questionnaire data collection form that included patient demographics, 

diagnosis, antibiotics received, doses, frequency, previous treatment if any, concomitant drugs prescribed 

(generic/brand name), duration etc. A total of 201 prescriptions were randomly selected and documented 

where in 712 drugs were prescribed and all were prescribed by its generic name (100%). The treatment with 

antibiotics for the conditions strongly adhered to the National antibiotic guidelines. It was found that 95.15% 

of the drugs prescribed were from the National Formulary. Among the 712 drugs prescribed, 46.63% (n=332) 

were antibiotics, wherein the most prescribed were the beta-lactams (47.29%) as compared to the other classes 

of antibiotics. It was also found that the majority of antibiotics were prescribed in the form of injectables 

(56.33%) during the hospital stay of the patients.  The present study identified that the utilization of antibiotics 

among hospitalized patient strongly complies with the National Antibiotic Guidelines and the drugs prescribed 

strongly adheres to the National Formulary by the Ministry of Health at a higher rate as compared to the 

National Essential Drug List. The generic prescription was high, which can reduce the number of irrational 

combinations and therefore the drug use in this hospital set up is considered to be rational in these terms. 
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The main objective of this study was to explore the perception of Pakistani academic pharmacists towards 

their roles in Pakistan’s healthcare system. A qualitative approach was used to gain this understanding. The 

study was conducted in two cities of Pakistan, Islamabad and Lahore, from April to June 2007, using a semi-

structured interview guide, developed after extensive literature review. A total of 11 academic pharmacists 

were interviewed using this semi-structured interview guide. All the interviews were transcribed verbatim and 

thematically analyzed for its content. Thematic content analysis yields 5 major themes: 1) Perception 

concerning curriculum, 2) Job contentment approach, 3) Perception of Pharmaceutical care in Pakistan, 4) 

Collaboration with other healthcare professionals 5) Strategies to improve the status of pharmacists. Based on 

the findings of qualitative results, high demand is seen on the curriculum alignment, which is very important 

for the actual pharmacy practice activities, ultimately, this is important for a number of reasons including job 

satisfaction and to provide the best healthcare for patients, skills and more structured experiential training. It 

can be anticipated that with the support of the government, university academics, Pakistan Pharmacists 

Association and Pharmacy Council, the profession of pharmacy will develop rapidly by securing a more 

conventional role of pharmacists. 
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Human Immunodeficiency virus (HIV), a retrovirus, is accountable for Acquired Immunodeficiency 

Syndrome (AIDS). This cross-sectional study evaluated the level of knowledge and sources of information on 

HIV transmission among public secondary school students. Following ethics approval, 600 self-administered 

questionnaires were randomly disseminated to students in 6 different secondary schools and areas (i.e. 3 urban 

schools and 3 rural schools). Data were analyzed using Statistical Package of Social Sciences (SPSS) version 

16 including Pearson Chi-Square test and frequency analysis where applicable. About 275 students from 

urban (Kuala Lumpur, Shah Alam, and Kuantan) and 275 students from rural (Kemaman) completed and 

returned the questionnaires (response rate: 96.2%). Many respondents were female (72.9%) and within the age 

range of 15-16 years old (60.4%). Most respondents had heard about HIV. Only 4.7% rural respondents did 

not ever hear about HIV and were excluded. Most respondents in both areas knew that sharing needles can 

transmit HIV (93.5% urban; 97.1% rural). Out of fifteen items concerning transmission of HIV, eight items 

showed significant value (p < 0.05) of rural vs. urban: saliva, urine, tears, using same swimming pool, blood 

transfusion, mosquito bites, sharing foods and donating blood to HIV patients. About 90.2% and 96.7% of 

respondents in urban and rural areas used television as main source of knowledge on HIV, respectively. The 

implementation of incessant HIV and AIDS education programme could be useful in schools in Malaysia in 

order to enhance and sustain awareness concerning HIV and AIDS among students. 
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Oral contraceptive is an important birth control method for many women, but its success depends on many 

factors. Many unintended pregnancies are attributable to either misuse or discontinuation of oral  

contraceptives (OCs). This cross-sectional study was carried out to determine compliance to oral 

contraceptives in primary healthcare setting. A total of 92 participants were chosen based on convenience 

sampling and interviewed at the Family Planning Clinic, Health Clinic Telok Panglima Garang, Banting for 6 

months. The Morisky scale was used to determine patients' compliance. Dose, Frequency, Indication and 

Time (DFIT) form was used to determine patients' compliance and knowledge based on individual OC. 

Results were analysed using SPSS. The primary motivation for using oral contraceptives was to space birth 

(70%). 24% of the participants were compliant despite experiencing side-effects. Another 25% of the 

respondents did not comply due to side effects.There was a significant correlation between compliance and 

side-effects (p<0.05). Association between compliance and age (p<0.05) showed that 44% of the participants 

were non- compliance and 56% of these participants were from the age group of 35 years old and above. Most 

of the participants (90%) did not know the mechanism of action of oral contraceptives. In conclusion, 

compliance to oral contraceptives can be affected by various factors such as age, side-effects, knowledge, 

motivation and attitudes of the users. Pharmacists' can play a greater role in explaining the ways OCs work as 

well as allay the fear of side-effects in order to improve patient compliance. 
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Misconception on transmission of human immunodeficiency virus (HIV) resulted in poor attitute towards HIV 

infected patients. This cross-sectional study assessed the level of acceptance towards HIV patients among 

public secondary school students. After ethic approval, 600 adapted self-administered questionnaires were 

randomly disseminated to students in 6 different secondary schools and areas (i.e. 3 urban schools and 3 rural 

schools). Data were analyzed using Statistical Package of Social Sciences (SPSS) version 16 including 

Pearson Chi-Square test and frequency analysis where applicable. About 275 students from urban (Kuala 

Lumpur, Shah Alam, and Kuantan) and 275 students from rural (Kemaman) completed and returned the 

questionnaires (response rate: 96.2%). Many respondents were female (72.9%) and within the age range of 

15-16 years old (60.4%). Most respondents had heard about HIV. Only 4.7% rural respondents did not hear 

about HIV and were excluded. In comparison between urban and rural areas: about 60.0% and 59.6% 

respondents agreed to talk with HIV patients, 58.2% and 66.9% disagreed that HIV / AIDS infected patients 

should be quarantined in hospital for all their life, 64.7% and 73.5% agreed that HIV infected students should 

not be eliminated from schools (p = 0.011), 51.6% and 59.6% respondents would not ignore HIV positive 

friends, 44.7% and 51.6% respondents would sit near HIV patients, while 54.9% and 53.8% 

respondents would not share food with HIV patients; respectively. Overall, rural respondents showed more 

compassion toward HIV patients as compared to urban respondents. HIV stigma reduction intercession 

programs should be implemented in schools. 
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Self-medication can be defined as health activities to treat oneself with or without drugs using health 

information from various sources. Appropriate medical care and self-medication practices can reduce number 

of hospital stays especially among chronically ill adults in addition to boost confident and responsibility 

towards own health management. This cross-sectional study investigated the self-medication practices among 

Malaysian undergraduate pharmacy students. Self-administered questionnaires were randomly distributed to 

year one until year four students from 2 public and 2 private universities in Malaysia between July and 

October 2010. Both descriptive and inferential statistics were used for data analysis whereby p value < 0.05 

was considered as statistically significant. About 400 questionnaires were sent to the corresponding 

universities however 375 questionnaires were completed and returned (response rate: 93.8%). The mean 

(±SD) age of respondents was 20.7 (±1.6) years old and many were females (80.3%). About 70.1% of the 

respondents practiced self-medication and 40.8% reported having done so at least once in the past month. 

Main indications for self-medication were headache (74.1%) and cough and common cold (71.7%) that highly 

involved painkillers (86.7%) and vitamins and minerals (68.8%). Many respondents self-medicated (84.3%) 

because their ailments were too minor for physicians’ consultations. Nonetheless, 63.2 % respondents were 

against frequent self-medication practices because of the risk of using wrong drugs. The commonest self-

medication source was respondents’ own experiences (74.4%). In conclusion, gender and different years of 

study did not influence self-medication practices among Malaysian undergraduate pharmacy students. It is 

imperative to educate students and public about responsible self-medication. 
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In recent years, there has been an increasing trend in self-medication with non-prescription medicines 

available in pharmacies. Currently, there is no published study to show the current situation in Malaysia on 

how its general public utilized non-prescription medicines from community pharmacies. Therefore, the study 

was conducted to explore the pattern of non-prescription medicine purchased by consumers from community 

pharmacies in Malaysia.  A cross-sectional survey which comprised of 2729 community pharmacy consumers 

was conducted nation-wide. A pharmacy “exit survey” was developed and administered to pharmacy 

consumers of 59 randomly selected community pharmacies in order to collect information on the purchased 

non-prescription medicine(s). A total of 3462 non-prescription medicines were purchased by consumers 

interviewed in two weeks period. About 39.3% of item purchased are listed under group C Poison, 43.6% 

were over-the-counter medicines, and 5.4% were group B medicines. There were also 9.6% of traditional 

medicines and 2% of cosmetic items being purchased. Medicines for alimentary tract and metabolism, 

respiratory system and musculoskeletal system as categorized by Anatomical Therapeutic Coding were among 

the highest purchased medicines. Factors such as gender, ethnicity and types of occupation were found to be 

associated with types of medicine purchased. There was also correlation between age and medicine purchased 

(rs=0.053, p=0.006). In conclusion, Malaysian purchased non-prescription medicines from community 

pharmacies to treat minor ailments and practice self-medication. The socio-demographic factors that were 

associated with non-medicine purchased served as useful information for policy makers and pharmaceutical 

industries for future development of rational drug use education among consumers in the country. 
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A descriptive study was conducted to evaluate knowledge and awareness of hepatitis B in hepatitis B patients 

attending public hospitals in Quetta, Pakistan. By using a questionnaire-based cross sectional analysis. A pre-

tested questionnaire contain 20 questions (six questions for general information, four for symptoms, six for 

transmission and 4 for treatment) along with question regarding source of information for hepatitis B 

information. Registered Hepatitis B patients of age 18 years and above were approached. Descriptive statistics 

were used to describe demographic of the patients. Percentages and frequencies were used to categorize the 

categorical variables, while means and standard deviations were calculated for the continuous variables. Non 

parametric tests (Mann-Whitney and Kruskal Wallis Test) were used where appropriate. Knowledge scored 

was categorized into good, medium and poor knowledge. All analyses were performed using SPSS 16.0. 

About 390 hepatitis B patients from all registered patients in public hospitals were enrolled in the study and 

232 (59.5%) were males. Majority (n=126, 32.3%) were categorized in age group of 18-30 years 36.07±9.235. 

The mean knowledge score was calculated as 8.55±2.780 (out of 20) and categorized as having poor 

knowledge. All the demographic characteristics (i.e. age group, gender, education level, occupation, income 

level and locality) had significant relation with knowledge scores of the patients regarding hepatitis B. This 

study shows that there is poor level of knowledge and awareness of hepatitis B in patients. Patient centric 

educational and awareness interventional program is recommended. This will also help preventing further 

spread of infection. 
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The use of nonprescription medications is increasing worldwide as the practice of self-medication becomes 

more common. This is a cross-sectional study which was conducted to determine the extent and types of 

nonprescription medications used in the Klang Valley. Data was collected via interview using a structured 

questionnaire, at 10 shopping complexes and high streets in the Klang Valley. A total of 400 respondents were 

recruited with 61.5% female. The mean age of the respondents (standard deviation) was 33.4(11.8) years old. 

Of the 400 respondents, 298 (74.5%) have used a nonprescription medication before. Demographic data of the 

respondents was not associated with the use of nonprescription medications except for marital status. 

Respondents who were single were more likely to use nonprescription medications than married respondents 

(80.9 vs 70.6%, p = 0.021). Analgesics were the most commonly used nonprescription medications in the 

Klang Valley (35.5%), followed by cough (17.1%) and cold preparations (11.6%). Whereas, paracetamol was 

the active ingredient most commonly found in the nonprescription medications used (32.1%). Out of the 298 

respondents who have used nonprescription medications before, 234 (78.5%) obtained their medication(s) 

from pharmacies while 21.5% from non-pharmacy outlets such as doctors’ clinics, supermarkets, Chinese 

medical halls, 7-Eleven convenient stores, grocery shops and medical centres. The common sources of 

information on nonprescription medications were pharmacists (52.2%), doctors (16.4%) and family members 

(14.4%). Therefore, pharmacists have a significant role to play in the selection and safe use of nonprescription 

medications. 
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Medication reconciliation enables the pharmacists to trace the patients’ medications, and is commonly 

practiced among the local hospitals. This study aimed to quantify the amount and value of the medications 

saved through the implementation of medication reconciliation programme, and to identify the patients’ 

practice towards extra/unused medications. This is a descriptive and prospective study, which was conducted 

from April to June 2011. A total of 170 patients, whom consents were obtained, were identified from the 

cardiology and nephrology wards. The medication stock was recorded upon admission and was compared 

with the discharge medications. The total amount and cost saved were derived by using the supplier’s cost list. 

The questionnaires were distributed among the patients and all data was analyzed using the Statistical Package 

for Social Sciences (SPSS). A total cost of RM13077.05 was saved across all pharmacological groups with a 

total of 33070 pills saved. The cardiovascular medications comprised both the highest total cost saved (RM 

8703.74) and total pills saved (17532 pills). 112 (65.8%) patients agreed that frequent hospital re-admission 

makes up the unused/extra medications, and 86 (50.5%) patients would store the unused/extra medications for 

future use. Medication reconciliation is useful as a tool in order to save both amount and cost of medications, 

as the unused/extra medications can be traced, retrieved and reused for other indicated patients. 
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While a Malaysian guideline on epilepsy management was released in 2005 and was further updated in 2010, 

there has been no quality indicator of anti-epileptic drugs (AEDs) utilisation in the country. This study 

compared AEDs utilisation by Malaysian public and private sector in 2006 and 2007 using the DU90% 

methodology, which determines the number of drugs accounting for 90% of total utilisation. Data from 

National Medicine Use Survey (NMUS) database were used. Drugs were coded according to ATC/DDD 

system and its utilisation expressed as DDD/1000population/day. Drugs found within the DU90% segments 

were classified as either old- or new-generation AEDs. Overall AEDs utilisation was much higher in public 

sector. Old-generation AEDs occupied the bulk of the DU90% segments in 2006 (public 91%, private 74%), 

which coincided with the 2005 guideline recommendations. Despite being recommended as a second-choice 

drug, phenytoin was consistently the most used AED (≈30%) possibly due to its cheap price, except in private 

sector in 2007 where valproic acid was preferred. Proportion of old-generation AEDs utilisation declined in 

2007 (public 87%, private 59%), following the increase in use of new-generation AEDs. Lamotrigine (≈4%) 

was the only new-generation AED found within the DU90% segment of public sector in 2007. In the private 

sector, two-fold and five-fold increase was observed for gabapentin and levetiracetam utilisation, respectively. 

The DU90% methodology is a useful method in assessing the pattern and general quality of AED utilisation in 

Malaysia. 
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In 2006, almost one in three Malaysians above 18 years old were hypertensive and only a quarter of those 

under treatment had their blood pressure under control. This study aimed to address the dire need of a quality 

assessment of anti-hypertensive drug utilisation in the country, using data extracted from the National 

Medicine Use Survey (NMUS) database for years 2006 and 2007. The ATC/DDD coding was applied and 

drug utilisation was expressed as DDD/1000population/day. Anti-hypertensive utilisation data were presented 

as a range of drugs accounting for 90% of total drug utilisation (DU90%) for public and private sectors for 

both years. While anti-hypertensive drug utilisation was much higher in public sector, a larger range of drugs 

were observed within the DU90% segments of the private compared to public sector (23 vs 10 drugs), 

indicating a wide variation in private practice. Beta-blockers within the DU90% segment constituted 32% of 

total utilisation in public sector in 2006. However, this proportion reduced to 28% in 2007 along with a 

corresponding increase in use of ACE inhibitors and calcium-channel blockers, which was in line with clinical 

evidence. Interestingly, utilisation of ACE inhibitors in the private sector declined in 2007, with a concurrent 

growth of angiotensin-receptor blockers and fixed-dose combination drugs utilisation. The latter two drugs did 

not appear in the DU90% segment of public sector. The DU90% profiles were shown to be a simple quality 

indicator of anti-hypertensive drug utilisation in Malaysia. The study suggested the need of regular review of 

anti-hypertensive drug prescribing, particularly that in the private sector. 
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A Nutrition Support Team (NST) was established in October 2009 in Hospital Sungai Buloh but the 

effectiveness of the team in optimizing PN has not been evaluated since its establishment. This study 

evaluated the effects of NST in Hospital Sungai Buloh in terms of patient outcomes, treatment outcomes and 

the adherence to biochemical monitoring guidelines. A retrospective review was carried out on two groups of 

patients who received PN, i.e. group A (patients started on PN before the intervention of NST, n = 106) and 

group B (patients started on PN after the intervention of NST, n = 106). Statistically significant reduction in 

metabolic abnormalities was seen with the intervention of NST. Sodium abnormalities declined from 67% to 

44% (P<0.01); potassium abnormalities declined from 42% to 15% (P<0.01); magnesium abnormalities 

declined from 13% to 3% (P<0.05) and phosphate abnormalities declined from 21% to 9% (P= 0.01). The 

incidences of hypertriglyceridemia was also significantly reduced from 68% to 45% (P= 0.002) after NST 

intervention. There was significant improvement in the level of adherence to biochemical monitoring 

guidelines from 46% to 72% (P<0.01). However, the length of hospital stay, patient mortality and duration of 

PN were similar in both groups. Daily monitoring of laboratory values and routine NST rounds can identify 

and correct metabolic abnormalities in a timely fashion. Nevertheless, patients’ length of hospital stay and 

mortality are multifactorial and were seen to be beyond just nutrition support or merely the intervention of 

NST. Overall, the general effectiveness of NST has not been conclusively demonstrated in this study. There is 

evidence that patients managed by the NST have significant reduction in metabolic abnormalities and in their 

management there was improved adherence to biochemical monitoring guidelines. However, the effects of 

NST in improving patient mortality and the length of hospital stay were not seen. 
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Identification of contributing factors influencing patients medication adherence is important in developing 

strategies to improve patients’ adherence. This cross-sectional study is conducted to determine predicting 

factors for medication adherence among uncontrolled hypertensive patients. Hypertensive patients with 

uncontrolled blood pressure upon admission were screened to assess their cognitive function and health 

literacy status. Antihypertensive medication adherence was assessed by using the 8-item Morisky Medication 

Adherence Scale (MMAS-BM). Multivariable logistic regression was used to ascertain predictors of 

medication adherence as determined by the MMAS-BM.  A total of 74 patients admitted to medical wards in 

Universiti Kebangsaan Malaysia Medical Centre (UKMMC) were included in this study. Majority of the 

patients were unemployed (78%), with primary school level of education (71.6%) and could only read at the 

level of less than a high school level (52.3%) - based on REALM-SF. The mean age was 65.3 years, with 

diabetes (70.3%) and dyslipidemia (45.9%) identified as the common comorbid diseases. About 43.1% of the 

patients reported low medication adherence with MMAS-BM score of less than 6. Multivariate analyses 

showed that age was the only factor associated with low self reported medication adherence. Socio-

demographic factors, comorbidities and medication regime were not found to significantly affect patients’ 

adherence towards their antihypertensive medication. 
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Malnutrition and weight loss are common problems in cancer patients that adversely affect the quality of life 

and survival. The importance of early identification of the severity of malnutrition in cancer patients who are 

receiving active therapy is contemplated. The treatment goal for malnourished cancer patient is thus provision 

of nutrition support to reverse or decrease the cachectic state. Early intervention is important for effective 

management of nutrition issues in these patients. The study was to evaluate the nutrition status of patients 

undergoing chemotherapy and to determine an appropriate tool for nutritional assessment for these patients. 

This cross-sectional study was performed from January to May 2010, involving all cancer patients admitted 

for chemotherapy. Subjects were interviewed and evaluation of nutrition status was done using both Patient-

Generated Subjective Global Assessment (PG-SGA) and Malnutrition Screening Tool (MST). More than 75% 

of cancer patients receiving chemotherapy was malnourished. More than 50% complained of not eating well. 

Less than a third of subjects were referred to dietitian for review during hospitalization stay. MST is a 

relatively simple and accurate nutritional evaluation tool comparable to the well-developed PG-SGA (r = 

0.758, p = 0.01).  The nutritional aspect of cancer patients receiving chemotherapy requires urgent attention. 

MST, a relatively simple nutritional evaluation tool, can be used for early detection of nutrition status in these 

patients for the provision of appropriate nutrition intervention and better treatment prognosis. 
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A case report is presented to describe changes in Health Related Quality of Life (HRQoL) of a pulmonary 

tuberculosis (PTB) patient and to illustrate impact of malnutrition and type II diabetes mellitus (DM) on the 

relapse of PTB. A Chinese male patient with complaints of productive cough, loss of weight & appetite was 

registered as sputum smear confirmed patient of PTB. Diagnosis was also supported by routine investigations 

like Acid Fast Bacilli (AFB) smear, chest X-ray and ESR. Patient had past history of PTB and type II DM. He 

was on metformin 1g (tablet) and gliclazide 160mg (tablet) two times in a day for glycaemic control. For 

management of secondary tuberculosis, he was prescribed WHO recommended therapy. Elevated HbA1c 

levels (12.9%) and history of drop off serum albumin concentration (28 g/L) at the start of TB treatment 

demonstrated inappropriate glycaemic control and malnutrition over the past months. SF-36v2 health survey 

was used to estimate HRQoL scores at start, after two months and at the end of TB therapy. Although 

patient’s perception of mental and physical health improved with the progress of treatment but vitality (VT), 

social functioning (SF) and role emotion (RE) scores were still lower than Malaysian norms. Patient was 

declared ‘Cure’ but state of ‘Health’ as defined by WHO has not been achieved. Relapse of the PTB might be 

a consequence of inappropriate glycaemic control and malnutrition. This case report demonstrates the need for 

more comprehensive efforts of National Tuberculosis Programs to improve HRQoL of TB patients. 

 

 

PCP – 03 (000032) 

 

 

Study on assessment of migraine disability and side effects of migraine medications 

 

Sonal Sekhar M
1
, Shalini Sasidharan

2
, Anand Kumar

3
 

1
Lecturer, Department of Pharmacy Practice, Manipal College of Pharmaceutical Sciences, Manipal 

University,  Manipal, Karnataka, India. 
2
Department of Pharmacy Practice, Amrita School of Pharmacy, Amrita Vishwa Vidyapeetham University, 

AIMS Healthsciences     Camapus, Kochi, Kerala, India. 
3
Professor and Head, Department of Neurology, Amrita Institute of Medical Sciences, Amrita Vishwa 

Vidyapeetham University, AIMS    Healthsciences Camapus, Kochi, Kerala, India. 

 

Migraine is a major health problem due to its frequency and accompanying morbidities, which include 

disability and functional impairment. Various studies indicate that knowledge on disability is an important 

parameter to determine migraine severity and influences health professionals in their judgments of disease 

severity and treatment requirements. Purpose of the study is to assess the disability due to migraine and side 

effects of the drugs prescribed for them. A prospective, cross sectional study was conducted in the Department 

of Neurology, in a tertiary care teaching hospital over a period of one month and a total follow up period of 6 

months. Migraine headache related disability was assessed by using migraine disability assessment scale 

(MIDAS) in base line visit and in two follow up visits. During the follow up the side effects of the migraine 

drugs were also studied. Out of 26 patients, 5, 3, 7 and 11 were coming under Grade I, II, III and IV disability 

groups respectively. During the baseline visit and final follow up, the mean disability scores of grade I, grade 

II, grade III and Grade IV patients was found to be 4.4, 7.3,14 and 26.3; and 0.8, 1.3, 2.1 and 3.4 respectively. 

The common side effects noted were drowsiness, weight gain, increased appetite, constipation, gastritis etc. 

Migraine care could be improved by incorporating assessments of migraine related disability into management 
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strategies. Drug therapy can significantly improve migraine disability but side effects of the drugs are very 

common. 
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Postoperative infectious complications are an important cause of morbidity and mortality. Postoperative 

wound infections affect quality of life and have financial implications for the patient. The objective of the 

study was to evaluate the antibiotic usage pattern in patients undergoing appendicectomy and colorectal 

surgeries. A Cross-sectional, observational, prospective study was carried out for 6 months with the prior 

approval of Institutional ethics committee. The data were collected regarding demography and antibiotic use. 

A total of 78 cases were included in the study, which constitutes of 29 appendicectomy and 49 colo-rectal 

surgeries. There were 51 males and 27 females. The antibiotic usage pattern showed that ciprofloxacin-

tinidazole (88.23%) as i.v was commonly prescribed prophylactic antibiotic, followed by cefotaxime-

tinidazole and ciprofloxacin. In all cases antibiotics were continued for 2 to 23 days depending on the post-

operative complications. In majority of the cases i.v to oral shift was done between second day to fifth day of 

surgery. Out of 78 cases 4 got infected with an incidence rate of 5.13 %. Bacterial culture was obtained for all 

the cases. Of the 4 cases, 3 yielded monomicrobial pathogens and 1 yielded polymicrobial pathogens. Of the 4 

culture reports, 5 organisms were isolated. Most common pathogen was E.coli 1 (80%) followed by 

Enterococcus spp (20%). Ciprofloxacin-tinidazole combination was the most common anti-biotic used in this 

group with E-coli as the most common organism for infection. There is a need for constant surveillance of 

sensitivity pattern for these antibiotics against this organism. 
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Malnutrition is a serious issue that is often unrecognized and thus remains untreated although it has been 

reported for decades. It occurs worldwide and affects patients of all ages. As malnutrition is associated with 

numerous clinical complications. The general objective of this study is to evaluate  the degree of malnutrition 

in elective surgical and chemotherapy patients in tertiary hospital. The specific objectives are 1) to identify the 

degree of malnutrition in elective surgical and chemotherapy patients in tertiary hospital; 2) to compare the 

nutritional status pre- and post- surgery and chemotherapy; and 3) to investigate the need of nutritional 

support in malnutrition patients. A prospective, cohort, observational study in Hospital Putrajaya involving 50 

patients electively admitted for surgery and 30 chemotherapy patients. Collection of data was done 

by interviewing the patients- pre and post- operatively for surgical patients, and between chemotherapy cycles 

for chemotherapy patients- with the assistance PG-SGA nutritional screening tool. Collected data were then 

analyzed using Microsoft Excel 2010 and SPSS software. Results shown that 10- 90% of the studied 

population was malnourished and required nutrition interventions with 12% of the surgical patients in this 

group developed complications post-operatively. In conclusion, malnutrition is prevalent pre- and post-

operatively, and at each chemotherapy cycle with the most required nutrition intervention of patient education 

and counselling. 
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Despite the availability of the modern anti-emetics, chemotherapy-induced nausea and vomiting (CINV) 

remains a distressing symptom experienced by a large proportion of cancer patients. The study intended to 

describe CINV in relation to anti-emetic therapy and clinical conditions in breast cancer patients receiving 

chemotherapy. A cross sectional study using a convenient sample was conducted in two government hospitals 

located in the East Coast of Peninsular Malaysia.The following aspects were evaluated: CINV and oral anti-

emetic usage [using Morrow Assessment of Nausea and Emesis Follow-up (MANE-F)] and nutritional status 

[based on weight, Body Mass Index (BMI) and haemoglobin (Hb) level]. Descriptive statistics were employed 

using SPSS 16. Only 34 female patients met the inclusion criteria (age = 49 ± 9.5 years; Malay = 88.2%; 

housewife = 47.1%; no family history = 67.6%). Patients were predominantly in stage two (50.0%) and on 

second chemotherapy cycle (31.2%). Majority experienced nausea during or after chemotherapy (91.2%) and 

rated it as ‘severe’. A lower proportion of respondents reported very mild to moderate level of anticipatory 

nausea (14.7%). Mostly, patients had taken anti-emetic (88.2%) and considered it ‘somewhat useful’ in 

managing their symptoms. Overall, patients sustained modest nutritional status (as reflected by current weight 

= 60.9kg ± 11.4; BMI= 25.6kg/m2 ± 4.6), although their Hb level was slightly lower than normal (median = 

11.8g/dL, IqR = 1.5). In this community-based sample, CINV continues to be a substantial problem for the 

patients, entailing for a rational use of anti-emetics plus additional therapeutic management of Hb level. 
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The suboptimal use of certain key antimicrobial agents have been directly linked to the development of 

antibiotic resistance, which has an overwhelming impact on patients and society, increasing morbidity and 

mortality rates as well as healthcare costs. This study aims to evaluate vancomycin prescribing patterns in 

adult inpatients in Sarawak General Hospital (SGH) in three aspects: to evaluate the level of appropriateness 

of vancomycin usage; to assess the degree of monitoring of renal function and incidence of nephrotoxicity; 

and to determine whether clinical outcomes of patients were correlated with trough serum vancomycin 

levels. A prospective study of vancomycin prescribing patterns was performed between April and July 2010 

by linking therapeutic drug monitoring profiles of patients on vancomycin with hospitalization 

data. Vancomycin was found to be appropriately prescribed in 65% of 23 patients recruited for this study. 

Adequate renal function monitoring was carried out in 52% of the study patients. 7% of 14 excluding all end-

stage renal failure patients suffered nephrotoxicity after initiation of vancomycin therapy. A total of 18 

patients fulfilled the study’s inclusion and exclusion criteria for the study of clinical outcomes. No patients 

with trough serum vancomycin levels of 5-10mcg/ml achieved the initial clinical efficacy parameter of “days 

till afebrile = 3” whilst 44% achieved this with levels of 11-20mcg/ml. This study finds that in general 

vancomycin is appropriately prescribed in SGH but the monitoring of renal function needs to be more vigilant 

to prevent and detect vancomycin-induced nephrotoxicity. The results, although not statistically significant, 
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also suggest that higher trough serum vancomycin levels of 11-20mcg/ml may achieve better clinical 

outcomes. 
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The use of monoclonal antibody rituximab has been incorporated in treatment of diffuse large b-cell 

lymphoma (DLBCL) in view of its improved clinical outcome and favorable toxicity profile.  However, many 

patients are unable to afford the cost of standard regimen of 6 cycles.  This population-based retrospective 

study evaluates the response rate and overall survival of DLBCL patients in Sarawak General Hospital (SGH) 

given various doses of rituximab in combination with cyclophosphamide, doxorubicin, vincristine and 

prednisone (R-CHOP).  All DLBCL patients who were treated with R-CHOP were identified as historical 

cohort based on availability of medical records.  Patients’ records were followed until January 31, 2011.  27 

patients were included and evaluated.  12 received standard R-CHOP (6 or more doses of rituximab) (mean 

follow-up, 17 months) while 15 received 1 to 5 doses of rituximab in R-CHOP (mean follow-up, 16 months).  

Patients who received 1 to 5 doses of rituximab demonstrated higher rate of complete remission compared 

with those received standard R-CHOP (80% vs. 58%; chi-square p=0.50).  Compared to standard R-CHOP, 

those received 1 to 5 doses of rituximab were associated with higher rate of overall survival (93% vs. 75%; 

log-rank p=0.35).  A multivariate analysis using Cox Regression excluded the confounding effects of 

demographic characteristics and clinical prognostic factors.  This preliminary result suggested the possibility 

of instituting R-CHOP chemotherapy with lesser doses of rituximab in contrary to the current standard 

regimen.  
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Diabetes mellitus (DM) and osteoporosis (OP) are two global chronic medical diseases with a growing 

incidence in the aging populations, especially in Asia. Although the relation between DM and OP has been 

investigated widely but it remains controversial and complex, whether DM is a risk factor for developing OP 

or whether OP is one of the long-term complications of DM. The study was conducted to review the literature 

on the relation between OP and DM. Systematic reviews of full-length articles published in English from 

January 1950 to May 2011 were identified using PubMed and other available electronic databases at 

Universiti Sains Malaysia Library Database. Search strategy with keywords was used: DM, insulin, OP, bone 

mass, skeletal. Studies of more than 20 patients with type 1 DM (T1DM) were included, while studies with 

more than 50 patients with type 2 DM (T2DM) were considered relevant. Ninety studies were identified and, 

there were conflicting results concerning the influence of DM on bone mineral density (BMD). In general, 

most of the studies showed unambiguous evidence about decrease BMD in T1DM but there was still 

controversy about the effects of diabetes on bone mass in T2DM. In conclusion, screening, identification and 

prevention of potential risk factors for OP in DM is crucial. Calcium and vitamin D intake, and regular 

exercise are important to improve muscle strength and balance. In addition, adequate glycemic control and 

prevention of diabetic complications are the starting point of therapy in T1DM and T2DM. 
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Carbapenem resistance in Acinetobacter baumannii is on a worryingly increasing trend of late, contributing to 

major healthcare problems.  In order to identify potential risk factors, a retrospective case-control study, set in 

a 934-bedded tertiary hospital, of all patients who had A. baumannii isolated between January 1 and 

December 31, 2010 was conducted.  Of 180 adult cases considered, only 85 were included in the study after 

being subjected to pre-specified inclusion-exclusion criteria, most being excluded due to incomplete patient 

data.  Of eligible cases, the carbapenem-resistant A. baumannii (CRAB) arm consisted of 48 (56.5%) patients, 

whereas the carbapenem-sensitive A. baumannii (CSAB) arm consisted of 37 (43.5%) patients.  In univariable 

analysis, we found that intensive-care unit (ICU) stay (odds ratio [OR], 11.67; 95% confidence interval [CI], 

3.84–35.51), ventilator use (OR, 8.8; 95% CI, 3.24–23.93), β-lactam–β-lactamase inhibitor use (OR, 6.61; 

95% CI, 2.48–17.63), and aminoglycoside use (OR, 4.61; 95% CI, 0.94–22.50) were significant risk factors 

for CRAB (p<0.05).  In multivariable analysis, only ICU stay (OR, 4.28; 95% CI, 1.18–15.55), ventilator use 

(OR, 3.63; 95% CI, 1.12–11.73), and β-lactam–β-lactamase inhibitor use (OR, 3.29; 95% CI, 1.06–10.17) 

were independently associated with carbapenem resistance.  This study concluded that carbapenem resistance 

is strongly related to ICU stay, ventilator use, and may be increased by the selection pressure of certain 

antibiotics.  Further studies need to be conducted to confirm these risk factors and to investigate the effects of 

modifying such risk factors. 
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Peritonitis is a major complication of Continuous Ambulatory Peritoneal Dialysis (CAPD), accounting for 

considerable mortality and hospitalization among CAPD patients. This study aimed to identify the bacterial 

aetiology and to assess pattern of antibiotic usage of CAPD peritonitis in Sarawk General Hospital (SGH) as 

well as methicillin-resistance Staphylococcus aureus (MRSA) rate versus vancomycin usage. This study 

involved all CAPD patients who had been diagnosed with peritonitis in year 2010. All the data will be 

collected according to the audit form developed. In 2010, there were 32 patients with CAPD-related peritonitis 

who were followed up in SGH. A total of 45 episodes of peritonitis were recorded in this year. Among 36 

cases of culture-positive peritonitis episodes, most cases of peritonitis were caused by Staphylococcus aureus 

and Pseudomonas aeruginosa which involved 6 cases respectively, followed by 5 cases with Candida albicans. 

First line antibiotics treatments for peritonitis are intraperitoneal (IP) cloxacillin or cefazolin plus IP 

ceftazidime. There were 20 resolved cases with first line antibiotic treatments and 25 unresolved cases which 

were then treated with second and third line antibiotic treatments. However, the final outcome showed all 

peritonitis episodes were resolved except with 6 cases resolved only after catheter removal and a case resulted 

in death. Among 45 episodes of peritonitis, 3 episodes were caused by MRSA whereas vancomycin was used 
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in 13 episodes. Further data collection needs to be done to further evaluate the efficacy of antibiotic used in 

peritonitis. 
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Systemic lupus erythematosus (SLE), a chronic autoimmune disease that affects the body, regardless of age, 

race and gender, and women of child bearing age are more prone to this disease. SLE is associated with 

significant morbidity and mortality with unknown aetiology or a cure. Early intervention is the most important 

treatment as it can slow the progression of the disease. Diagnosing SLE is difficult as its symptoms imitate 

symptoms of other diseases. Currently, 11,000 people were diagnosed with this disease in Malaysia and public 

awareness of this disease is low. A study to screen the public for SLE and awareness using SLE screening 

questionnaire were administered to respondents in Selangor. In 279 respondents, (males=85 and females=194) 

the overall mean score was 1.59. Respondents who gave a positive respond to 3 or more items in the 

questionnaire would have a probability of having SLE and thus advised to go for further testing in hospitals to 

confirm the diagnosis. The number of respondents scoring 3 or more were 56 (20%) of the total respondents. 

No significance between mean score and gender, with mean score for males = 1.45 and females = 1.66. The 

age group above 30 years old had the highest mean score which was 2.19 and has a significance difference 

when compared to other age groups. The result shows a need for an increased awareness of SLE among the 

public for earlier intervention and reduce the morbidity and mortality associated with this disease. 
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Drug free period (DFP) is used in monitoring single-daily dosing of aminoglycosides.  Based on the duration 

of Post Antibiotic Effect (PAE) of aminoglycosides, the optimum range of DFP is within 2-8 hours.  The 

objectives of the study were to assess whether patients who were on SDD of amikacin achieve optimum DFP 

and to compare DFP calculated based on different assay sensitivity limits.  All adult patients with SDD of 

amikacin were included to measure drug levels at post 2- and -6 hours from Miri Hospital, Sibu Hospital and 

Sarawak General Hospital retrospectively from January to March 2011. The time taken for the concentration 

to reach the sensitivity limit of the analyzer was calculated using Ct = Co x e 
–kt

 . Ct is the sensitivity limit of 

machine TDxFLx (0.8 mg/L), Siemen ViVa E (2.5 mg/L) and Cobas Intergra 400 (0.3 mg/L). DFP is the 

dosing interval minus the time (t).  Thirteen out of 26 patients on SDD Amikacin were selected (age ranges 

18-57 years), mean creatinine clearance (Clcr) of 109.5±43.7ml/min and average dose 16mg/kg/day. Mean 

DFP for TDxFLx was 11.91±3.47h, 8.8 ±4.39h for Cobas Integra 400 and 15.52±2.76h for Siemen VivaE. 

DFP was 5.32±5.32 h if 0.1 mg/L was used as approximation to zero concentration. If used 0.3mg/L, 53.85% 

achieved DFP, and none achieved targeted DFP if 2.5mg/L was used. Moreover, only 38.46% achieved 

targeted DFP if used 0.1mg/L and 23.1% for 0.8mg/L. Variation of DFP from different assay sensitivity limits 

necessitates a need to establish an appropriate cut-off point for DFP estimation by using population data.  



Malaysian Journal of Pharmacy  Vol. 1 issue 9, 2011                           MPS Pharmacy Scientific Conference 2011 
 

427 
 

 

 

 

PCP – 14 (000117) 

 

 

Self-reported Treatment Adherence in Patients with Systemic Lupus Erythematosus Attending 

Rheumatology Clinic in a Tertiary Care Hospital at Klang Valley 

 

N E Ismail
1
, H M Abd Rahman

1
, S Sockalingam

2
 

1
Clinical Pharmaceutics Research Group (CPRG) & Inhalational Delivery Research Unit (IDRU), Faculty of 

Pharmacy, Universiti Teknologi MARA (UiTM), Selangor, Malaysia  
2
University Malaya Medical Centre (UMMC), Kuala Lumpur, Malaysia 

 

Treatment adherence is a crucial component of clinical effectiveness along with disease control management 

in patients with systemic lupus erythematosus (SLE), a chronic multi-system autoimmune disease. However, 

patients’ apprehension towards the side effects of their long-term medications is a recognised deterrent to 

treatment adherence. This cross-sectional study determined SLE patient’s adherence towards treatment 

regime. Post ethics approval, the new self-reported Morisky Medication Adherence Scale (MMAS) (8 items) 

was randomly distributed among consented SLE patients that attending routine medical appointment at the 

Rheumatology Clinic of University Malaya Medical Centre (UMMC) between June and October 2010. Mean 

patient age was 35.62 years with disease duration of 13.38 years (n = 42); 97.62% were female, 45.24% 

Chinese, 52.38% married, 47.62% completed secondary school, 28.57% students, 97.62% never smoke and 

drink, 4.76% with family history of SLE, 66.67% of affected joints, 90.48% on prednisolone, 61.90% received 

free medications, 73.81% not taking complementary medicines, 64.29% aware of the drug’s side effects, 

42.86% waited 3-4 hours to meet doctor and 80.95% never missed appointment. The mean (SD) score for the 

medication adherence scale was 7.93 (± 2.78), indicating borderline of high adherence toward treatment. As 

each item of MMAS measured a specific medication-taking behaviour therefore it is not a determinant of 

adherence behaviour. Nonetheless, no gold-standard medication adherence survey exists. Obedient in 

attending follow-up appointment with good physician-patient relationship and continuous voluntarily 

psychosocial support and education from Persatuan SLE Malaysia (PSLEM) may influence the treatment 

adherence. 
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Childhood arterial ischaemic stroke is increasingly being diagnosed and recognized. Across the globe, 

paediatric ischaemic stroke occurs at a rate of 2 to 3 per 100,000 children per year. Notably, interests on the 

effects of antithrombotic therapy on clinical outcomes in paediatric ischaemic stroke have increased in recent 

years. Our main objective is to assess clinical outcomes in paediatric ischaemic stroke with the use of 

antithrombotics.  We also aim to evaluate major bleeding episodes with the use of antithrombotics. The 

Pubmed, ScienceDirect and MEDLINE databases were searched from January 1980 through March 31, 2011. 

Studies were eligible for inclusion if they were case series; published in English; included search terms for 

paediatric ischaemic stroke, childhood stroke, and cerebral infarction. Reference list from these articles were 

hand-searched to identify additional articles. We excluded studies that reports on perinatal strokes and those 

that did not report diagnosis. Seven articles fulfilled the inclusion criteria. The results showed up to 50% of 

the children studied in these reports were found to have neurological deficits such as motor impairment, 

cognitive impairment, developmental delay, speech impairment and visual impairment. Children diagnosed 

with cerebral sinovenous thrombosis are reported to have higher mortality rate compared to others. Most of 

the subjects in these studies tolerated well to various antithrombotic treatment. Major bleeding episodes are 
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not commonly reported in children treated with antithrombotic agents. In conclusion, antithrombotic treatment 

is associated with better neurological outcomes with minimum risks of major bleeding. 
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Renal transplantation is a mainstay of therapeutic intervention in patients with End Stage Renal Disease. The 

major complications post transplantation are infection and diabetes mellitus due to immunosuppression. The 

objective of the study is to evaluate the pattern of complications among the post renal transplants. From Jan 

2008 to Dec 2010, patient details were collected from hospital inpatients and out patient records from a 

tertiary care teaching hospital in South India. Of the 24 renal transplants, majority (n=21; 79.2%) were males 

and the median age of the patients was found to be 31.5 years (IQR 25.5-40 years). The main 

immunosuppressive regimen prescribed was a combination of (Tacrolimus + Azathioprine + Prednisolone) in 

19 (79.2%) patients.  Complications associated with immunosuppression were infections {bacterial in 13 

(54.16%), Viral in 7 (29.16%) and fungal in 8 (33.33%)}, electrolyte imbalance in 10 (41.66%), skin reactions 

in 8 (33.33%) and Diabetes Mellitus in 12 (50%) patients respectively. Post allograft biopsy and Renal Artery 

Doppler studies suggested 3 (12.5%) of patients experienced acute graft rejection and 8(33.33%) had delayed 

graft rejection. The measured serum concentrations of Tacrolimus and Cyclosporine and related dose 

adjustments proved to have poor correlation with clinical outcome. Out of 24 cases observed 3 (12.5%) 

expired due to multiple organ failure, sepsis and cardiac arrest. To conclude, the study enlightens the need for 

controlled immunosuppression to reduce complications and the role of pharmacist in building indigenous PK-

PD models to achieve better clinical outcome. 

 

 

PCP – 17 (000156) 

 

 

PPUKM Experience of Caffeine Use in Apnoea of Prematurity   

 

Y K Lai
1
, R S Ramaiyah

1
, F W Ahmad Tajuddin

1
, F N Abdul Manap

1
, N Yusuf

1
, F C Cheah

2
 

1
Department of Pharmacy, Pusat Perubatan Universiti Kebangsaan Malaysia, Kuala Lumpur 

2
Department of Paediatric, Pusat Perubatan Universiti Kebangsaan Malaysia, Kuala Lumpur 

 

Apnoea of prematurity (AOP) affects approximately 85% of infants less than 34 weeks gestation. 

Methylxanthines have been the recommended pharmacological treatment with caffeine being the preferred 

agent. Caffeine has shown to be beneficial beyond symptomatic reduction, including the improvement of 

survival rate and reduction of bronchopulmonary dysplasia (BPD) rate. In Malaysia, caffeine is an 

unregistered drug and Pusat Perubatan Universiti Kebangsaan Malaysia begun using caffeine in place of 

theophylline since August 2009. This study looked into the caffeine treatment regimen used and the 

characteristics of patient population on caffeine treatment. Records of subjects were reviewed and analysed. 

Caffeine solution of 10mg/ml was prepared extemporaneously by dissolving caffeine anhydrous powder in 

water for injection. Loading dose was administered as infusion via nasogastric tube and maintenance dose as 

bolus. Between August 2009 and March 2010, 30 premature infants received  caffeine with a mean birth-

weight of 1.34±0.4 kg and gestational age of 29.6±2.2 weeks. The mean loading dose used was 19.81±2.18 

mg and maintenance dose 5.0±0 mg. More than half (n=17, 57%)  were initiated within the first 24 hours and 

27% before 48 hours. Majority (70%) had ceased treatment by 35 weeks gestation. Most infants receiving 

caffeine were on respiratory support: 21 were ventilated (3.7±4.5 days); 29 were on continuous positive 

airway pressure (12.4±13.5 days) and 11 were on oxygen >21% (3.6±3.9 days). Seven infants had patent 
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ductus arteriosus and two developed BPD. The use of caffeine compared to theophylline has reduced the need 

for regular therapeutic drug monitoring. 
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N-Acetylcysteine (NAC), an intravenous preparation, is the drug of choice in the treatment of paracetamol 

(PCM) poisoning. The study was conducted to assess the use of N-Acetylcysteine in the treatment of 

paracetamol poisoning based on the serum level of PCM and the total dose of PCM ingested. A retrospective 

review of Therapeutic Drug Monitoring (TDM) form as well as patient’s case note was performed for all 

patients that required blood monitoring for suspected toxicity of PCM from January 1, 2008, to December 31, 

2008. Data collected included details regarding PCM poisoning and sampling time, medication served in the 

ward and laboratory results such as liver profile, TDM and coagulation profile. Appropriateness of NAC given 

were further examined and compared with the toxic dose of PCM ingested (>150mg/kg), TDM results, and 

coagulation and liver profiles. There were 100 paracetamol overdose cases that met the inclusion criteria. Of 

these, based on the serum level of PCM, only 20 (20%) patients were recommended to be treated with NAC 

by the TDM pharmacist. However, NAC was prescribed in 39 (39%) patients and 34 of these patients 

completed the 20.25 hours course of NAC. Twenty patient were admitted with total dose of PCM ingested of 

more than 150mg/kg and 15 (15%) were prescribed with NAC. Six patients with PCM level indicative of 

toxicity developed raised Alanine Transferase (ALT) (p<0.05). Serum level of PCM should be the main 

indicator prior to the start of treatment with NAC in patients admitted to emergency department with PCM 

overdose. 
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Drug therapy problems (DTP) can cause significant morbidity, mortality, and unnecessary increase in overall 

healthcare costs. Therefore, there is a substantial clinical need to address this problem. The aim of this study 

was to determine the appearance rates and types of DTP among chronic kidney disease (CKD) patients, and to 

compare between end stage renal disease (ESRD) patients and other CKD patients. A prospective 

observational study was conducted among patients with CKD who were ≥18 years and admitted to the general 

medical ward of Penang Hospital (Malaysia). DTP were identified through review of patients’ medical charts 

and patients interviews. Statistical Package for Social Science (SPSS) version 12 was used for data analysis. 

Six hundred and seventy five DTP were identified in 147 ESRD patients, and 409 DTP in 149 non-ESRD 

patients. The mean number of DTP for patients in the ESRD group (3.5±1.1) was significantly higher than 

that of the non-ESRD group (2.7±1.6), (P<0.001). The most common DTP among the ESRD patients were: 

indication without drug (20.9%), improper drug selection (20.7%) and drug interactions (19.4%). Among the 

non-ESRD group, the most common DTP were: indication without drug (20.3%), drug interactions (19.0%), 
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and improper drug selection (18.0%). DTP occur at a high rate in CKD patients. ESRD patients are at 

increased risk for DTP. Healthcare providers should be aware of this problem and efforts to avoid or resolve 

DTP should be undertaken.  
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Chronic skin condition patients depend heavily on skin preparations to improve their skin condition and 

quality of life. Limited counselling with regards to the use of skin preparations were given by healthcare 

providers. Hence, we aim to study the effects of pharmacists’ counselling on the knowledge of skin 

preparations among patients with chronic skin conditions. A pre and post intervention study was conducted 

from December 2010 till May 2011 at Hospital Seri Manjung. Patients who fulfilled the inclusion criteria 

were given counselling on their skin preparations. Patients were given questionnaire to assess pre and post 

counselling knowledge and symptoms. Paired t and Mc Nemar test were performed to analyse data where 

appropriate. A total of 20 patients were involved in the study. The number of skin preparations prescribed, 

ranged from three to nine with five being the highest number. Pharmacists’ counselling did improve patients’ 

knowledge on the correct site, frequency and duration of application as well as the potency of topical 

corticosteroids (p<0.05). Patients’ symptoms improved after counselling. Pharmacists counselling did 

improve patient’s knowledge of skin preparations and disease symptoms.  
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Insulin and drug related problems of Type 2 diabetes patients left unaddressed would be a major hindrance to 

the achievement of target goals. The study was to document the incidence and types of insulin and drug 

related problems of Type 2 diabetes patients, to assess the outcome of pharmacist-run Medication Therapy 

Adherence Clinic (MTAC) on the insulin and drug related problems and to document the time taken to resolve 

the detected insulin and drug related problems. A prospective cohort study using convenience sampling was 

conducted from February 2008 to June 2011 at the MTAC of Pharmacy Department of Hospital Kuala 

Lumpur. Insulin and drug related problems of Type 2 diabetes patients who visited the MTAC on a monthly 

interval were detected, documented and given appropriate recommendations by pharmacists. The number of 

pharmacist visits taken for the problems to resolve was also documented. A total of 317 insulin and drug 

related problems were detected by the pharmacists in MTAC throughout the follow-up period of which 

compliance problems (43.9%) were the main problem, followed by insulin injection problems (27.4%) and 

hypoglycemia (17.0%). Pharmacists' recommendations managed to significantly resolve (p<0.05) a majority 

of 248 problems (78.2%) compared to 69 unresolved problems (21.8%). Most of the problems were resolved 

after more than three visits with the pharmacist (47.2%), followed by two visits (27.8%) and one visit 

(19.4%). In conclusion, pharmacists have managed to detect and reduce many persisting medication related 

problems of Type 2 diabetes patients thus helping them to better achieve their target goals. 

 

 

 


