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ABSTRACT  
  
Introduction:  Reports of baclofen toxicity in patients with severe renal impairment have raised 
concerns regarding prescribing practice of the drug in the outpatient department. The aim of this 
study is to determine the incidence of inappropriate prescribing of baclofen and its prescribing 
pattern. Method: This was a retrospective, observational study of prescriptions from July to 
December 2014 in an outpatient clinic of a public hospital in Malaysia. All prescriptions containing 
baclofen were selected and records of these patients were retrieved and reviewed. Where available, 
results of serum creatinine were also collected. Appropriateness of baclofen use was determined by 
3 independent doctors based on labelled indication of baclofen. Result: Out of 65,922 prescriptions 
screened, 691 (1.1%) prescriptions which contained baclofen and whose records could be retrieved 
were included in the analysis. Most of the prescriptions were for pain (78.2%) and contained at least 
one pain medication. Baclofen was prescribed concomitantly with NSAIDs, antihypertensives and 
oral hyperglycaemic agents in 535 (77.4%), 49 (7.1%) and 25 (3.6%) cases respectively. Two patients 
had kidney failure. The overall proportion of inappropriate use of baclofen was high (n = 641, 92.7%). 
Although the trend of baclofen use reduced drastically after September 2014, possibly due to stricter 
prescribing practices that was enforced in the department, the proportion of its inappropriate use 
remained high. Conclusion: Inappropriate use of baclofen is prevalent. Rigorous interventions such 
as trainings should be carried out to avoid future preventable overdoses or toxicities. 
 

 
INTRODUCTION  
  
In 2014, 5 cases of baclofen toxicity had been reported in 
patients with severe renal impairment in a public hospital in 
Malaysia. In the aforementioned report, all five patients 
presented with an acute onset of altered sensorium within 24 - 
48 hours of ingesting baclofen with total doses ranging from 20 
- 40 mg. They had been prescribed baclofen for muscle ache 
and backache from the outpatient department (OPD).  
 
Baclofen is an antispasmodic medication which a structural 
analogue of γ-aminobutyric acid (GABA) that acts at the spinal 
cord level by inhibiting both monosynaptic and polysynaptic 
reflexes [1], resulting the relief of muscle spasticity. It has been 
shown to be effective in the treatment of muscle spasticity due 
to multiple sclerosis and spinal lesions of traumatic, infectious, 

degenerative, neoplastic and unknown origin that show 
symptoms of skeletal hypertonus, and spastic and dyssynergic 
bladder dysfunction [2]. However, it is not recommended for 
patients with Parkinson's disease or spasticity caused by 
strokes, cerebral palsy or rheumatoid disorders. Its lipophilicity 
and penetration into the cerebrospinal fluid are responsible for 
its CNS side effects such as sedation, fatigue, dizziness, 
lowering of the seizure threshold and cognitive dysfunction. 
Interactions and adverse reactions may occur when baclofen is 
taken concomitantly with other drugs such as tricyclic 
antidepressants, MOA inhibitors and levodopa. 
 
Because baclofen is predominantly excreted unchanged by the 
kidney, its clearance is significantly decreased, in patients with 
severely impaired renal function, thus prolonging its half-life. 
In fact, previous studies have reported altered consciousness, 
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seizures, hallucinations, hypothermia, bradycardia, 
hypertension, abdominal pain [3], progressive confusion, 
generalized decrease in muscle tone [4], encephalopathy, ataxia 
and dystonia [5] in renal failure patients with baclofen 
intoxication. It is therefore suggested that baclofen should be 
prescribed only when it is clinically indicated whereby when 
the expected benefit outweighs the potential risks, it is to be 
prescribed at a lower dose and with caution [2].  
 
The appropriateness of drug use is crucial in ensuring and 
ascertaining the reduction of patient morbidity and mortality, 
improving quality of life and in containing drug and healthcare 
expenditure. Unfortunately, despite its importance, the 
irrational use of drugs is still a global problem and few 
countries have taken sufficient actions to correct the situation 
[6]. The aim of this study is to determine the incidence 
proportion of baclofen prescribing and its appropriateness in a 
tertiary hospital in Malaysia and to describe its prescribing 
pattern. 
 
METHOD  
 
Study Design 
 
This report involves a retrospective, observational study to 
determine the pattern and appropriateness of baclofen 
prescribing in an outpatient clinic of a tertiary public hospital 
in Malaysia. Prescriptions from the clinic from July to 
December 2014 were screened, from which, all prescriptions 
containing baclofen were selected. Consecutively, records of 
these patients were retrieved and reviewed. Patient 
demographics, symptoms, diagnosis, baclofen dose and 
duration, concomitant medications, comorbidities, medical 
history and prescriber category were recorded. Additionally, 
results of serum creatinine were also retrieved if available. 
Prescriptions with missing patient records were excluded. The 
appropriateness of baclofen use was determined as per labelled 
indication and in situations when the diagnosis was not 
indicated, or where there is doubt, the appropriateness of its use 
based on the medical records, was decided by three specialists. 
This study was approved by the Medical Research and Ethics 
Committee in Malaysia (KKM / NIHSEC / P15 - 589). There 
were no potential competing interests involving any 
investigators in this study. 
 
Statistical analysis 
 
Continuous variables were summarised as means and standard 
deviations if they were normally distributed, or as medians and 
interquartile ranges if they were non-normally distributed. 
Categorical variables were summarised as frequencies and 
percentages. The incidence proportion of baclofen prescribing 
was estimated from the total prescriptions issued from the 
clinic throughout the six months of the study, while the 

incidence proportion of inappropriate use of baclofen was 
estimated from the total prescriptions with baclofen over the 
same period of time. All statistical analyses were performed 
with STATA 11 (StataCorp, College Station, TX). 
 
RESULT  
 
We screened 65,922 prescriptions from the outpatient 
department from July to December of 2014. From these 
prescriptions, 846 prescriptions contained baclofen, thereby 
resulting in an incidence proportion of baclofen prescribing of 
1.3% over the period of six months. Of these prescriptions, 691 
(81.7%) clinical records were retrieved and included in the 
analysis. All prescriptions were ordered by medical doctors, 
and none were prescribed by medical assistants. 
 
The main demographic profile of the patients with the relevant 
prescriptions is shown in Table I. There were 104 (15.1%) 
prescriptions for elderly patients aged 65 years and above and 
22 (3.2%) prescriptions for children less than 18 years old. The 
most frequent comorbidities recorded were hypertension 
(12.2%), diabetes mellitus (8.3%), dyslipidaemia (4.6%), 
osteoarthritis (3.8%) and gastritis (2.7%). 

Based on demographic profile matching, 123 (17.8%) 
prescriptions were from return patients who collected their 
prescriptions more than once within the study period. Another 
27 prescriptions had missing birthdates, and thus could not be 
matched. The repeat prescriptions consist of 50 patients who 
returned once, 6 patients who returned twice and one patient 
who returned 4 times. 
 
Table II illustrates the dose, frequency and duration of baclofen 
prescribed. The dose of baclofen ranged from 10 mg to 60 mg 

Table I. Demographic profile of prescriptions, n = 691 
 

Characteristics  N (%) 
Mean age, years (SD)  45.5 

(16.50) 
Gendera  Male 409 (59.3) 
 Female 281 (40.7) 
Race Malay 221 (32.0) 
 Chinese 256 (37.1) 
 Indian 158 (22.9) 
 Others b 51 (7.3) 
 Unknown 5 (0.7) 
Glomerular filtration 
rate,c mls / min / 1.73m2 

≥ 90 (Stage 1) 94 (57) 

 60 to < 90 (Stage 2) 64 (38.8) 
 30 to < 60 (Stage 3) 3 (3.0) 
 15 to < 30 (Stage 4) 2 (1.2) 

Note: 
aOne prescription had missing gender and the information could not be 
inferred from the records 
bCategory ‘Others’ include non-Malaysians and 1 Malaysian Iban case 
cCategorization of eGFR was based on the Kidney Disease Outcomes 
Quality Initiative (KDOQI) staging for kidney disease (n = 165) 
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per day, with a mean daily dose of baclofen of 25.9mg ranging 
from 10mg to 60mg per day. The number of medications per 
prescription ranged from 2 to 15 with a mean of 5.4 (1.77) 
medications per prescription. 
 

Table III shows the indications for the prescription of baclofen. 
It is suggested that baclofen had mostly been prescribed for 
pain (78.2%), whereby the majority of the pain symptoms were 
related to musculoskeletal pain (91.1%). Of these prescriptions 
for musculoskeletal pain, 92 prescriptions (18.7%) were related 
to traumatic or soft tissue injuries, while the remaining 400 
(81.3%) were related to non-traumatic events such as joint and 
tendon pain as well as back pain. 
 
The majority of the prescriptions contained at least one pain 
medication. We found 623 (90.2%) prescriptions with at least 
one oral pain medication, 531 (76.8%) with topical methyl 
salicylate ointment and 29 (4.2%) with intramuscular 
diclofenac sodium. One prescription contained two concurrent 
oral NSAIDs. In total, baclofen was prescribed concomitantly 
with NSAIDs in 535 (77.4%) prescriptions.  
 
Almost one-fourth (165; 23.9%) of the records had information 
on serum creatinine. Using the Modification of Diet in Renal 
Disease Study (MDRD) equation for estimated glomerular 
filtration rate (eGFR), we found 71 (43%) prescriptions 
whereby baclofen was prescribed for patients who had eGFR 
below 90 mL / min / 1.73m2, out of which two Stage 4 chronic 
kidney disease (CKD) (Table I) case were identified. Two other 
prescriptions were prescribed for patients with kidney failure 
although, no serum creatinine information was available in the 
records of these two patients. 
 

Baclofen was prescribed in the same prescription together with 
antihypertensives and/or diuretics 49 times and with oral 
hyperglycaemic agents (OHA) 25 times. The mean total daily 
dose of baclofen in prescriptions with concomitant 
antihypertensive and/or diuretic medications and concomitant 
OHAs were 24.0 (SD 8.35) mg and 22.4 (SD 10.52) mg, 
respectively. The minimum and maximum daily baclofen doses 
in both these groups were 10 mg and 60 mg respectively. 

Table IV shows the breakdown number of prescriptions 
containing baclofen by month and the appropriateness of its 
use. Aside from the month of August, where the number of 
prescribed baclofen was the highest, the general baclofen 
prescribing trend had been decreasing. The decrease was most 
prominent in the months of October, November, and December 
of 2014. 
 

Table II. Dose, frequency and duration of baclofen prescribed n = 691 
 

Prescription  
Mean dose (SD), mg 10.1 (2.73) 
Mean total daily dose per prescription (SD), mg 25.9 (9.85) 
Mean total prescribed dose per prescription 
(SD), mga 

217.5 (170.80) 

Dose frequency, n (%)  
OD 2 (0.3) 
BD 311 (45.0) 
TDS 377 (54.6) 
PRN 1 (0.1) 
Mean prescribed duration (SD), days 8.0 (4.03) 
Prescribed durationa, n (%)  
3 days 2 (0.3) 
5 days 31 (4.6) 
7 days 556 (81.5) 
14 days 91 (13.3) 
21 days 1 (0.2) 
90 days 1 (0.2) 

Note: 
an = 682. Nine prescriptions were incomplete with no duration of 
prescribed baclofen 
PRN: pro re nata (when necessary) 

Table III. Prescribed indications, n = 691 
 

Symptom/Diagnosis   n (%) 

Musculoskeletal pain, n = 492 (71.2%) 

Traumatic  Soft tissue injury 92 
(13.3) 

Non-traumatic  Spine/Back 99 
(14.3) 

  Joint and tendon 104 
(15.1) 

  Limb 51 (7.4) 
  Neck 26 (3.8) 
  Others 22 (3.2) 
  Unspecified 98 

(14.2) 
    
Non-musculoskeletal 
pain,  
n = 48 (7.0%) 

 Chest 21 (3.0) 
 Abdominal 7 (1.0) 
 Headache 17 (2.5) 
 Miscellaneous 3 (0.4) 

    
Not related to pain, n = 
106 (15.3%) 

 Spasm 36 (5.2) 
 Miscellaneous 45 (6.5) 
 Follow-up 25 (3.6) 

    
Missing symptoms & 
diagnosis, n = 45 (6.5%) 

  
45 (6.5) 

 

Table IV. Number of prescriptions by month, n = 65,922 
 

Month 
Total 

prescriptions 
from OPD, n 

Total 
prescriptions 

containing 
baclofen, 

n (%) 

Prescribing 
inappropriateness, 

n (%) 

July 10,112 175 (1.73) 166 (94.9) 
August 11,033 350 (3.17) 328 (93.7) 
September 11,038 99 (0.90) 92 (92.9) 
October 11,399 26 (0.23) 21 (80.8) 
November 10,952 22 (0.20) 20 (90.9) 
December 11,388 19 (0.17) 14 (73.7) 
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The inappropriate use of baclofen was high with an incidence 
proportion of inappropriate baclofen of 92.8% over the six 
months study. Prescriptions and records with neither symptom 
nor diagnosis were considered inappropriately prescribed. 
Some of the common symptoms and diagnoses for these 
inappropriately prescribed prescriptions were undefined back 
pain (9.8%), undefined muscle pain (5.9%), shoulder pain 
(4.7%), fall (3.2%) and headache (2.6%). Additionally, the 
proportion of inappropriate use did not change much 
throughout the six months. 
 

DISCUSSION 
 
Baclofen toxicity in severely impaired renal function patients 
is relatively rare despite being well-acknowledged for a long 
time. In fact, several cases of baclofen toxicity IN GENERAL 
have been reported, dating all the way back to 1976 have 
reported baclofen overdoses [7,8]. Elsewhere, Chen KS et al. 
reported nine cases of baclofen toxicity in such patients in a 
hospital in Taiwan from 1991 to 1995 [3]. More recently, there 
were another two reported cases of baclofen toxicity in End-
Stage Renal Disease (ESRD) in the United States [4,5], where 
one of the two patients was prescribed baclofen for muscle 
spasms while the other patient was prescribed the drug for back 
pain. For the case of both patients, however, baclofen use for 
muscle aches, backaches and general muscle spasms could 
have been potentially inappropriate. 
 
For the case of our study, we had found a sizable number of 
prescriptions for baclofen with no records of diagnoses or 
symptoms indicating the use of the drug. Furthermore, some of 
those prescriptions were only indicated for the refill of baclofen 
with no documentation of its indication. Such critically 
incomplete records are a cause for concern. Meanwhile, the 
remaining records with documented symptoms and diagnoses 
had little-to-no elaboration of the cause or origin of the 
complaint. 
 
In most cases in our study, baclofen was found to not be the 
first-line choice of drug for its corresponding indication, and 
further justification of its use can only be attained by further 
elucidating information gathered from the records. Evidence-
based guidelines would suggest that its use is considered 
possibly appropriate if it was prescribed for muscle stiffness or 
prolapsed intervertebral disc. Besides that, its use is also 
deemed possibly appropriate in prescriptions for muscle 
spasms in accordance with the NICE guideline on the treatment 
of spasticity for those aged under 19 years old [9], whereby the 
guidelines recommended baclofen for muscle spasms caused 
by spasticity. In addition to that, some studies have reported on 
the effectiveness of baclofen in treating hemifacial spasms 
[10,11]. In spite of those guidelines and reports, we could not 
preclude its appropriateness due to inadequate information on 

the diagnoses of muscle stiffness, spasms and hemispasm in our 
cohort. 
 
Despite how the diagnoses of several cases were left dubious, 
we were able to determine definitively that baclofen was 
inappropriately prescribed in more than 90% of the 
prescriptions. These prescriptions involved the dispensing of 
baclofen for gastritis and abdominal pain, headaches, pain or 
cramps in the limbs, upper respiratory tract infection as well as 
chest pain, all of which are indications for baclofen use that 
could not be justified.  
 
When baclofen is used together with drugs that could impact 
renal function such as NSAIDs, its excretion could be 
significantly reduced and may lead to baclofen toxicity. Of the 
691 prescriptions, 77.4% contained at least one concomitant 
NSAIDs prescribed but only 23.9% of these prescriptions had 
records of creatinine. In fact, creatinine tests are usually not 
indicated in the premise for patients in the OPD unless there is 
reason to suspect renal impairment. Of the cases with available 
serum creatinine information, it is found that 43% of patients 
had kidney function below the normal range based on the 
Kidney Disease Outcomes Quality Initiative (KDOQI) CKD 
staging (with eGFR below 90 mL / min / 1.73m2). It can be 
surmised that for such cases, doctors prescribing baclofen who 
had been uninformed of a patient’s comorbid kidney disease 
may cause potential baclofen accumulation, leading to toxicity. 
In support of this, it is found that most cases of baclofen 
toxicities in the literature were in patients with ESRD [3,4,5], 
which also include five locally reported toxicity cases. 
Therefore, it is important to prospectively ensure that renal 
function is not impaired before prescribing baclofen and to 
avoid using it in end-stage kidney disease. 
 
Furthermore, the implications of polypharmacy and drug-
disease interactions in baclofen use is also an important 
consideration.  Dhabali et al. reported that higher numbers of 
drug-drug interactions were seen in older patients and in those 
with multiple prescribed medications [12]. In our sample, most 
of the prescriptions contained between four to six drugs, 
increasing the risk of drug interactions. Besides that, we have 
also found several cases where baclofen was prescribed in 
patients with comorbid diabetes mellitus and hypertension. 
These cases deserve attention because baclofen can increase 
blood glucose concentrations and concomitant treatment with 
antihypertensives can enhance the reduction in blood pressure. 
Nevertheless, assessment and monitoring for side effects could, 
unfortunately, not be done as they were outpatients. To 
exacerbate the occurrence of drug-disease and drug-drug 
interactions, many of the hospitals in Malaysia have yet to 
incorporate an integrated electronic medical record system, and 
patients may have comorbid conditions with corresponding 
medications that are prescribed elsewhere unbeknownst to the 
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OPD. Thus, doctors will have to be more careful when 
prescribing to prevent such medication interactions and errors.  
 
Incorrect dosing for baclofen in renal failure patients, 
oftentimes leading to an overdose, is a serious issue that cannot 
be overlooked. A study carried out on medication errors 
reported to the National Medication Error Reporting System in 
Malaysia found that more than 75% of the errors were 
attributed to the prescribing stage. Incorrect drug dosage was 
reported to be the most common error [13]. A review paper on 
medication errors in Southeast Asia by Salmasi et al. also 
revealed incorrect dosing to be the most frequently reported 
type of prescribing error [14]. A survey conducted on senior 
practising hospital pharmacists in West Malaysia found that 
60% of the participants agreed that prescribing errors among 
doctors were common [15]. Another study carried out in the US 
also found most (70%) medication errors originated from the 
prescribing stage and incorrect dose and drug selection were 
the two most commonly reported errors [16]. 
 
Studies have shown that several factors may contribute to such 
inappropriate prescribing or prescribing errors. Shortage of 
staff, overworked staff, distractions, prescriber level of 
knowledge or lack of training, prescriber conflicts of interest, 
previous prescribing experience or practice as well as failure to 
comply with clinical guidelines and patient demand can all lead 
to errors [14,17,18]. On average, the OPD of this hospital sees 
close to 800 patients a day, which is an exorbitant amount that 
can be attributed to the fact that it is inexpensive to seek 
treatment from public hospitals in Malaysia. The number of 
staff is not commensurate with the high number of patients, 
leading to overworked and distracted staff, and possibly 
contributing to poor documentation practices in the department.  
 
Stricter prescribing practices for baclofen were enforced in the 
OPD in September 2014 after five cases of baclofen toxicity in 
chronic kidney patients were reported. Consequently, the effect 
of this newfound awareness was reflected in the drastically 
reduced number of prescribed baclofen beginning in September 
2014. Additionally, interventions to assuage this issue, 
including continuous professional education sessions and 
mandatory validation by the head of departments for every 
prescribed baclofen were implemented. This need for 
validation may deter junior doctors from prescribing the drug 
which could explain the reduction in its prescription. Despite 
these actions, however, the proportion of its inappropriate use 
did not change much, a fact that may be attributed to the passing 
down of misinformation, whereby previous malpractice 
involving baclofen is handed down from one generation of 
doctors to another.  
 
As of December 2014, we saw a larger drop in inappropriate 
use, suggesting that the education sessions were taking effect. 
To supplement these educational endeavours, guidelines and 

training on guidelines should be introduced and carried out 
more often to ascertain a more lasting impact. A review by le 
Grand et al. found that standard treatment guidelines in several 
countries such as Kenya, Fiji and Indonesia have had positive 
changes in prescribing practices [18]. Unfortunately, this was a 
short study, and we were not able to determine if the drop 
persisted in later months. Nevertheless, guidelines and training 
appear to be promising and can be explored further in future 
interventions. Proper and more detailed recording should also 
be enforced to prevent future medication errors due to a lack of 
medical information. 
 
CONCLUSION  
 
The proportion of inappropriate use of baclofen was very high. 
Although the number of baclofen prescribed was significantly 
reduced after the enforcement of stricter prescribing practices, 
the same could not be demonstrated in the proportion of its 
inappropriate use. Therefore, more frequent and rigorous 
interventions should be enforced to ensure lasting improved 
prescribing practices to avoid any risk of future preventable 
overdoses or toxicities. 
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ABSTRACT  
  
Introduction: Multi-disciplinary healthcare providers need to move beyond task-based 
responsibility towards a more collaborative approach. Chronic childhood diseases such as bronchial 
asthma demands effective multidisciplinary team collaboration to improve patient care. Objective: 
We aimed to examine the interprofessional collaboration between physicians and pharmacists in the 
management of paediatric bronchial asthm, to explore the views and experiences of both pharmacists 
and physicians on the important aspects of Paediatric Respiratory Medication Therapy Adherence 
Clinic (PRMTAC) and patient-centeredness, and to identify barriers against interprofessional shared 
decision-making in the management of paediatrics bronchial asthma. Method: The study involved a 
face-to-face interview involving paediatric medical officers and pharmacists involved with 
PRMTAC. The semi-structured interview included four pharmacists and three paediatric resident 
physicians from Hospital Tuanku Fauziah, Perlis, Malaysia. A full audio recording was used for 
detailed data retrieval and verbatim transcription. The session was deemed completed once all the 
probed questions had reached a thematic conclusion. Result and Discussion: Three main themes 
emerged: (I) The relevance and necessity of PRMTAC service to complement paediatric outpatient 
bronchial asthma management, (II) the lack of communication between pharmacist-physician in 
outpatient bronchial asthma management, and (III) recommendations for a combined clinic in the 
management of outpatient paediatric bronchial asthma. PRMTAC services were rated as highly 
relevant in the management of outpatient bronchial asthma among all study respondents, irrespective 
of profession. The detailed assessment of medication compliance and technical demonstration 
provided by PRMTAC services were deemed fundamental in holistic patient care. The current 
clinical scenario demonstrates that the pharmacist and paediatric medical team work independently 
and in parallel, rather than collaboratively. Such workflow challenges in-tandem decision-making 
with regards to patient-focused medication. The lack of interaction also impedes sharing of ideas and 
new knowledge that could benefit both parties in relation to the management of outpatient bronchial 
asthma. A combined clinic was unanimously suggested to remedy this.  Conclusion: Proper planning 
with regard to allocation of support systems and mobilisation of human resources needs to be 
instituted to realise the implementation of a nationwide combined clinic in the management of 
paediatric bronchial asthma.  
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INTRODUCTION  
 
Multi-disciplinary healthcare providers need to move beyond 
task-based responsibility towards a more collaborative 
approach [1]. In the hospital setting, pharmacists and 
physicians typically work in tandem with each other [2] and the 
efficiency of interprofessional collaboration at the ground level 
will translate into better patient care and management.   
 
Chronic childhood diseases such as bronchial asthma demand 
effective multidisciplinary team management to improve 
patient care [3,4]. The medical paediatric team is naturally 
expected to provide a holistic outpatient management for 
children with bronchial asthma, including detailed assessment 
of interval symptoms and revision of the asthma action plan 
whenever necessary. However, in view of the growing clinical 
burden and patient load, the quality of medical review and 
consultation is likely to be adversely affected to some degree 
[5]. 
 
Therefore, the Paediatric Respiratory Medication Therapy 
Adherence Clinic (PRMTAC) was established under the 
discretion of Pharmacy Department circa 2015 in Malaysia to 
complement the management of outpatient paediatric bronchial 
asthma patients. PRMTAC was primarily chartered to provide 
support in terms of clinical assessment of inhaler technique, 
review of medication, chamber care and providing clinical 
recommendation. Other key assessment points include the 
assessment of the peak expiratory flow rate for older children, 
assessment of medication adherence, and confirming the 
presence or absence of interval symptoms. 
 
Despite the fact that PRMTAC services essentially cover the 
core clinical assessment in the management of outpatient 
bronchial asthma, physicians remain as the prescriber and the 
decision-maker in clinical management. Thorough assessment 
from PRMTAC in turn provides insight [6] and assists the 
clinician in making a comprehensive decision with regards to 
medical care [2]. However, the PRMTAC service was provided 
separately, and communication with the prescriber was 
maintained only through a feedback document. Such a work 
process may open room for inadvertant interprofessional 
miscommunication. 
 
Therefore, our study aimed to examine the interprofessional 
collaboration between physicians and pharmacists in the 
management of paediatric bronchial asthma, to explore the 
views and experiences of both pharmacists and physicians on 
the important aspects of PRMTAC and patient-centeredness, 
and to identify barriers to shared decision-making in the 
management of paediatric bronchial asthma. 
 
 

METHOD  
 
The study involved one-to-one, face-to-face interviews 
involving the paediatric medical team, and the pharmacists who 
were directly involved with PRMTAC in Hospital Tuanku 
Fauziah, Perlis, Malaysia. Individual session (Figure I) was 
conducted to encourage sharing of personal ideas that may 
otherwise be deterred in a group interview. 
 

Potential participants were approached by the investigator and 
the purpose of the study as well as how it would be conducted 
were explained. Potential participants were given ample time 
to read through the participant information sheet and ask 
questions. Upon agreement to participate, a different date, time, 
and place for a meetup that was convenient for both the 
investigator and participant was scheduled. The consent form 
was signed in the presence of the investigator before 
proceeding with the interview session.  
 
The semi-structured interview was guided by a list of questions 
relevant to each profession with regards to the management of 
outpatient paediatric bronchial asthma. Probes included, but 
were not limited to the performance of standard assessment of 
bronchial asthma, including the assessment of inhaler 
technique, peak expiratory flow rate, asthma control and 
interval symptoms, and medical advice and recommendation. 
Participants were also encouraged to share personal reflections 
related to their experiences in managing paediatric bronchial 
asthma patients. The session was conducted in either English 
or Malay, according to the participant’s preference. Each 
session took an average of 45 minutes. A full audio recording  
 
 

 
 
Figure I. Individual face-to-face interview setting 
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was used during the entire session for detailed data retrieval and 
verbatim transcription. 
 
The session was deemed completed once all the probed 
questions had reached the thematic conclusion. The transcribed 
interview answer dialogues were then coded into specific 
themes and were analysed to reach the research objectives. 
 

RESULT  
 
Three main themes emerged from the study:- (I) The relevance 
and necessity of PRMTAC service to complement paediatric 
outpatient bronchial asthma management, (II) the lack of 
communication between pharmacist and physician in 
outpatient bronchial asthma management, and (III) the 
recommendation for a combined clinic in the management of 
outpatient paediatric bronchial asthma.  
 
Overall, this study included a total of seven participants, four 
of which were pharmacists who were actively involved in 
PRMTAC services, while the remaining three participants were 
senior paediatric residents who had served at least five years in 
the clinical department (Table I). 
 

Theme I: The relevance and necessity of PRMTAC service to 
complement paediatric outpatient bronchial asthma 
management 
 
PRMTAC service was deemed as necessary for a holistic 
patient management, with services such as counselling, 
assessment of prophylactic adherence, asthma control, and 
assessment of inhaler technique being examples of services 
offered. Furthermore, it is exclaimed by participants that prior 
assessments from PRMTAC service saved time for the 
paediatric team during follow-up assessments without 
compromising patient care. This is further illustrated in the 
following responses: 
 

“(PRMTAC service) is quite important. We assess the 
technique and explore compliance issues. Doctors may not 
have enough time to monitor and assess the uses and the 
techniques, overall causing patients to end up not receiving 
benefits from it..” [sic] (Subject 01, Pharmacist) 
 
“If patient are not using MDIs (Metered Dose Inhaler) with the 
correct techniques, the disease will not get any better, and the 
doctor may end up increasing the dose. I’ve experienced 
handling one patient who was prescribed seven puffs 
Salbutamol, but the techniques displayed were wrong. In 
reality, the patient merely needed four puffs.” [sic] (Subject 02, 
Pharmacist) 
 
“On a normal clinic day, I would see four to five patients per 
session, I would spend 20 to 30 minutes per patient. Even then, 
it was still not enough time to assess the patients thoroughly.” 
[sic] (Subject 06, Paediatric resident) 
 
It is also important to note that pharmacists are deemed better 
at probing and getting more information than doctors during 
consultation. Patients are believed to be more open towards 
pharmacists than doctors, as suggested by the following quotes:  
 
“PRMTAC is necessary. Sometimes, doctors would not have 
enough time to assess every patient. Sometimes when we assess 
patients in the clinic, we think that there is compliance issue, 
symptoms did not improve, so we want a second opinion from 
a pharmacist to re-assess the situation. Sometimes, patients do 
not openly discuss their problems with the doctors, but they 
disclosed them to pharmacists. There were times when 
pharmacists were able to get more history than doctors.” [sic] 
(Subject 05, Paediatric resident) 
 
There were also instances the pharmacists noted that the 
medical team not been teaching the right techniques to the 
patients. Such incidents were typically encountered during in-
ward rounds with the paediatric medical team. 
 
“Sometimes the coordination of breath is wrong. You should 
empty your lung first. But sometimes, the doctor just ask patient 
to blow only without realizing patient is inhaling.” [sic] 
(Subject 01, Pharmacist) 
 
“Most of the time, the housemen will be instructed to teach the 
MDI technique to the patient. It depends on the medical officer 
whether he/she will supervise the housemen. Normally, if the 
housemen were senior enough, and since we trust their 
capability, we would just freely let them do it. There had been 
no formal workshops or CMEs. We also learned from seniors, 
or during times when the in-ward pharmacists were teaching 
the patients who were newly diagnosed.” [sic] (Subject 07, 
Paediatric resident) 
 

Table I. Study respondents 
 

Subject Profession 
Age 

(years) 
Gender 

Total number 
years of service 

01 Pharmacist 35 M 11 

02 Pharmacist 28 F 4 
03 Pharmacist 32 F 7 

04 Pharmacist 30 F 5 

05 
Paediatric 
resident 

44 F 19 

06 
Paediatric 
resident 

31 F 5 

07 
Paediatric 
resident 

35 M 6 
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Theme II: The lack of communication between pharmacist-
physician in outpatient bronchial asthma management 
 
Both pharmacists and physicians unanimously agreed that the 
awareness of the availability of PRMTAC service could be 
improved: 
 
“There were times when the number of referrals to PRMTAC 
was very low, affecting our KPI.” [sic] (Subject 04, 
Pharmacist) 
 
“Only the same medical officers are referring patients to us.” 
[sic] (Subject 02, Pharmacist) 
 
“I would refer patients to PRMTAC when I suspect that the 
technique is wrong or compliance is an issue. On average I 
would refer around 2-3 patients per month. But I don’t think 
the junior MOs are aware of PRMTAC” [sic] (Subject 06, 
Paediatric resident) 
 
Pharmacists were also in doubt whether the feedback form 
returned to their paediatrics counterparts added any value to the 
paediatrics’ assessment. There had been an absence of direct, 
physical interactions between pharmacist and paediatric team 
in the management of patients with bronchial asthma, and 
everything was done sequentially rather than simultaneously. 
 
“We don’t know whether or not our written feedbacks and 
suggestion were read or even considered by the Paeds Team.” 
[sic] (Subject 02, Pharmacist) 
 
Additionally, there was one response from one of the 
pharmacist respondents in this study regarding an aspect of the 
paediatric medical team that could be improved upon:- 
 
“Sometimes patients’ diagnoses were written as 
‘hypersensitive airway’, I think they may need to be more 
specific… such as by including other underlying diseases” 
[sic] (Subject 01, Pharmacist) 
 
Theme 3: Recommendation for a combined clinic in the 
management of outpatient paediatric bronchial asthma 
 
Both pharmacists and paediatric teams on suggestions for a 
combined clinic towards a more comprehensive medical care 
for patients with bronchial asthma. Simultaneous assessment 
by both professionals will allow a more definitive approach and 
sharing of ideas between healthcare providers with a more 
efficient workflow. However, participants of this study pointed 
out how ensuring the feasibility of a combined clinic would 
require proper planning, especially in limited-resource 
facilities. 
 

“I would prefer a combined clinic. But the average number of 
patients would be more, so there would be a need to assign 
more dedicated MO (medical officers), and more pharmacists 
will need to be present also.” [sic] (Subject 01, Pharmacist) 
“If the pharmacists can be present during medical 
consultation, it would be better. We would also like to know 
about the information that had been counselled and assessed 
on. I think that the delivery of services would be more efficient 
that way. As of now, the patient would go there first to see 
pharmacist, before coming to us. So we can only refer to the 
pharmacy notes provided.” [sic] (Subject 05, Paediatric 
resident) 
 
“Since we are seeing patients separately from the Paeds, 
communication is difficult. The establishment of a combined 
clinic would ease this, we would be closer to the prescribers to 
discuss any relevant issues. But pharmacists needed in greater 
number, and they need to be allocated on specific days for such 
asthma patients. Now, our PRMTAC is run during the 
afternoon session, one day per week. It would be better for us 
to offer such services during the morning session. [sic] (Subject 
04, Pharmacist) 
 
“During the pandemic, a virtual counselling session may be 
considered. There is a recently published guideline from MOH 
since last January. However, we would still need to address the 
available resources and find ways to link up with the Paeds 
team.” [sic] (Subject 03, Pharmacist) 
 
Further recommendations with regards to outpatient 
assessment of paediatric bronchial asthma patients were 
suggested:  
 
“I agree that, most of the time, assessments by the Paeds were 
inadequate due to the sheer patient load at any given clinic 
session. But, it should be the responsibility of the doctors to at 
least assess the PEF and techniques during consultation. There 
should be a formal guideline, specifying ‘this is what you 
should do in clinic’, or ‘this is what should be written in 
report’. We can probably come up with a specific guideline, 
like a checklist to be used in the clinic, something simple to 
optimise the time efficiency.” [sic] (Subject 05, Paediatric 
resident) 
 
“PRMTAC review follow-up should be more stringent. We kept 
losing patients. There had also been no guidelines on which 
areas to comment or emphasize on when counselling. There 
had also been no credentialing and privileging program for 
PRMTAC officers.” [sic] (Subject 02, Pharmacist) 
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DISCUSSION 
 
PRMTAC services were rated as highly relevant in the 
management of outpatient bronchial asthma among all study 
respondents, irrespective of profession. The detailed 
assessment of medication compliance, which may be affected 
by complex regimens or inadequate instructions [2,3] and the 
technical demonstration provided by PRMTAC services were 
deemed fundamental in holistic patient care [7], particularly in 
cases of poorly controlled and partially controlled asthma.  
 
PRMTAC session typically oversees fewer patients as 
compared to the medical follow-up, hence were able to engage 
better with patients and establish better communication and 
rapport, which is fundamental in patient care [8]. PRMTAC 
service acts as an extra safety check in the system [7,9] as it 
also assesses inhaler technique and medication compliance, 
improves disease control, identifies triggering factors, and 
assesses peak expiratory flow rates in older children.  
 
Pharmacists in-charge of PRMTAC service should be 
credentialed and accredited. Certain sets of requirements and 
workshops need to be instituted to credential them as part of the 
PRMTAC team as it requires skills to perform PRMTAC 
services [10]. PRMTAC service should be considered as a 
specialized form of MTAC. The first reason is that the process 
of dealing with paediatric patients requires certain soft skills to 
enable mutual interaction. Secondly, besides assessing 
medication adherence and disease control through interval 
system scores and peak expiratory flow rates, pharmacists 
should also be well-versed with the use of different types of 
inhalers and choice of medications, as well as the proper 
technique and care of different chamber brands. Indeed, it has 
been suggested based on the literature that such specialized 
skills need to be acquired by pharmacists delivering PRMTAC 
services [3]. 
 
The current clinical scenario demonstrates that the pharmacist 
and paediatric medical team works independently and in 
parallel [2], rather than collaboratively. Such workflow 
challenges shared decision-making with regards to patient-
focused medication. The lack of physical interaction between 
pharmacist and physician also impedes sharing of ideas and 
new knowledge [2,6] that could benefit both parties in relation 
to the current and updated management of outpatient bronchial 
asthma. A combined clinic was unanimously suggested to 
remedy this. 
 
A combined clinic would suggest the simultaneous presence of 
multiple subspecialties or related professions providing 
informed and comprehensive medical decisions regarding 
patient care [1,4]. Indeed, a combined clinic is routine in the 
medical setting in patients with complex medical illness 
requiring multiple views from each managing team. Therefore, 

in the setting of the outpatient management of paediatric 
bronchial asthma, the establishment of a combined clinic may 
resolve certain issues related to interprofessional 
miscommunication, an issue that was highlighted in our study. 
However, allocation of resources whilst considering feasibility, 
manpower, and logistics, should be carefully considered to 
minimize inefficiency and instances of poor execution. 
 

CONCLUSION  
 
Proper planning regarding allocation of support system and 
mobilisation of human resources needs to be instituted to 
realise the implementation of a nationwide combined clinic in 
the management of paediatric bronchial asthma.  
 
Regular continuous medical education (CME) sessions are 
recommended for healthcare workers involved in the 
management of outpatient bronchial asthma to inform them of 
current updates with regards to any breakthroughs in clinical 
management. 
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ABSTRACT  

  

Introduction:  The Antimicrobial Stewardship (AMS) program had been advocated to promote the 

rational use of antibiotic prescribing. However, the outcome of AMS in promoting the judicious use 

of carbapenem, and thus, minimising resistance, has not been widely studied in Malaysia. Objective: 

To investigate the types of interventions made by the AMS team, their acceptance, and the impact of 

such interventions on carbapenem consumption as well as the resistance pattern of carbapenem-

resistant Enterobacterales (CRE). Method: This was a retrospective study conducted in adult medical 

wards of the Kuala Lumpur General Hospital (HKL), whereby data was extracted from the AMS 

forms of patients and subsequently reviewed by the AMS team from January to December 2016. 

Result and Discussion: The mean (SD) age of 169 patients included in this study was 59.2 (10.6) 

years. Ertapenem was the most prescribed carbapenem (44.4%), followed by meropenem (34.3%) 

and imipenem/cilastatin (21.3%). The study demonstrated that only 32% of carbapenem therapy had 

been empirically initiated, while, 68 cases (40.2%) were classified as unjustified use. Out of these 

cases, 39 cases (57%) were recommended to be discontinued, 25 cases (37%) were to be de-escalated 

and 4 cases (6%) were set for changing/escalation. The acceptance rate was reported to be around 

73.5% (50 out of 68 cases). After one year of AMS implementation, carbapenem consumption (as 

shown by the defined daily dose/1000 inpatient bed-days) reduced by 33.7%. Similarly, a notable 

decrease in CRE cases (33.3%) was observed following a year of AMS initiation. Conclusion: AMS-

guided interventions were able to demonstrate a reduction in carbapenem consumption as well as 

CRE rates in the medical wards. 

 

 

INTRODUCTION  

  

Antibiotic resistance is a major global health threat, which 

requires prompt attention [1]. The rapid emergence of 

antibiotic resistance is attributed both to the overuse or misuse 

of antibiotics as well as the lack of innovation in the 

development of new antibiotics in recent years. The intensity 

of antibiotic consumptions per year is worrying, as previous 

studies have shown the direct relationship between antibiotic 

consumption and the emergence of resistance [1]. Therefore, 

there is a need to monitor the appropriate use of antibiotics, as 

well as to reduce inappropriate antibiotic prescribing [2].  

 

In Malaysia, healthcare-associated infections caused by 

multidrug-resistant organisms (MDRO) particularly 

carbapenem-resistant Enterobacterales (CRE) is on the rise, 

with a two-fold increase in CRE isolates reported between the 

years 2013 and 2016 (0.02 to 0.05 / 100 hospital admission) 

[3]. A similar finding was shown in a report by the Kuala 

Lumpur General Hospital (HKL), the largest tertiary hospital 
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in the country; with an increasing trend in the number of CRE 

cases reported in 2015 [4]. The severity of the impact brought 

by these reports should be taken seriously, as infection due to 

these organisms are associated with significant morbidity, 

mortality, and increased healthcare cost [2]. 

 

In view of this, the World Health Organisation (WHO) reported 

in 2014 that there is an urgent need to address the global threat 

of antibiotic resistance through Antimicrobial Stewardship 

(AMS) program [1,2].  The first World Antibiotic Awareness 

Week in 2015 had been launched to increase the awareness of 

antibiotic resistance and encourage appropriate use through an 

AMS. As a result, AMS programs had been introduced 

worldwide as one of the key strategies to rationalise antibiotic 

prescribing, conserve remaining antibiotics, and most 

importantly, ensure optimal clinical outcomes for patients 

[1,2]. In line with global efforts, the Ministry of Health 

Malaysia (MOH) formulated a local AMS protocol to 

encourage stewardship activities in all healthcare facilities in 

the country. The protocol emphasised on ten core strategies for 

AMS activities, one of which is to formalize regular 

multidisciplinary stewardships rounds [5]. 

 

As a concerted effort with MOH’s AMS initiatives, a 

multidisciplinary AMS team was formed in 2014 with the 

intention of commencing stewardship activities in HKL. In 

2016, the team consolidated its AMS efforts through the 

initiation of stewardship rounds focusing on carbapenem cases. 

Carbapenem had been chosen as the antibiotics of concern 

since the increasing CRE rate was hypothesized to be attributed 

to the increased in the imprudent use of carbapenem. In 

Malaysia, there is limited evidence on AMS in terms of its 

acceptance and impact. Therefore, it is important to investigate 

the local acceptance of AMS recommendations as well as the 

impact of stewardship strategies. The results would prove to be 

of great significance as it not only provides a view on the 

effectiveness of the program but would also highlight areas 

requiring improvement for a more successful and effective 

stewardship program. Thus, the objectives of this study include 

the following; to investigate the types of interventions made by 

the multidisciplinary AMS team, the acceptance rate of 

interventions and the impact on carbapenem consumption and 

CRE rate. 

 

METHOD  

 

Study Design and Setting 

 

The study was a retrospective study performed in adult medical 

wards in HKL. A retrospective review of patient data from the 

medical records and recommendations made in the AMS 

tracking sheet was conducted in HKL from January 2016 to 

December 2016. The HKL AMS team consisted of infectious 

disease physicians, clinical pharmacists, microbiologists and 

infection control nurses who provide clinical expertise on a 

patient-by-patient basis for carbapenem therapy. Patients 

initiated on carbapenem were routinely reviewed by the AMS 

team and the use of carbapenem were classified as either 

“justified” or “non-justified”.  Appropriate recommendations 

were suggested for the cases reviewed, which were recorded 

into AMS tracking sheets.  

 

Inclusion and Exclusion Criteria 

 

During the one-year study period, the medical records of all 

hospitalised adult patients in the medical ward with a 

carbapenem prescription that had been initiated by a physician 

and reviewed by the AMS team were included in the study. 

Cases in which carbapenem was initiated by other wards or 

facilities were excluded. 

 

Data Collection 

 

Data collection was performed using a standardised data 

collection form. The baseline characteristics collected by the 

study investigators included demographic profile and details of 

infection, whereby demographic data collected include age, 

gender, and ethnicity, while clinical data collected include the 

type of carbapenem, indication for initiation, source of 

infection, types of culture and sensitivity sample as well as the 

microorganisms isolated. The types of recommendations 

reported in the AMS tracking sheet were also collected. The 

impact of AMS was determined by comparing the carbapenem 

consumption and number of CRE cases a year after the AMS 

was consolidated as compared to when it had first been 

initiated; 2015 versus 2016. Carbapenem consumption was 

recorded based on the antibiotic consumption surveillance 

report [6,7], and expressed as WHO defined daily doses 

(DDDs) per 1000 patient-day [8]. The number of CRE cases 

were obtained from the reports published by the pathology 

department of the hospital [4,9]. Justified use of carbapenem 

refers to use of carbapenem when it is indicated, whilst 

providing appropriate and adequate coverage (optimal dose and 

duration) for the diagnosis or suspected infection based on 

previous work, meanwhile non-justified use refers to the 

opposite [10].  

 

Sample Size and Data Analysis 

 

The minimum sample size to achieve 80% study power and 

95% confidence interval was 114. The universal sampling 

method was applied, whereby all cases that fulfilled the 

eligibility criteria were included in the study analysis. Data 

analysis was conducted using IBM® SPSS Statistics for 

Windows, version 24. For continuous variables, the differences 

in mean between two groups were compared using the 

independent sample t-test and reported as means (standard 

deviation, SD). For categorical variables, either the Chi-
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squared or the Fisher’s exact test was used, whereby result are 

reported as proportions (percentage, %). The CRE rates and 

carbapenem consumption were analysed using the Chi-squared 

test and t-test respectively. Statistical significance was denoted 

by p value < 0.05. 

 

Ethics Approval 

Ethical approval was obtained Medical Research and Ethic 

Committee, Ministry of Health Malaysia (NMRR:17-577-

34878). 

 

RESULT  

 

Demographic and Clinical Characteristics 

 

From January to December 2016, 172 AMS cases reviewed by 

the team. However, only 169 were included in this study based 

on the inclusion and exclusion criteria. The demographic 

profile and clinical characteristics of these patients are as 

described in Table I. The mean (SD) age of patients included 

in this study was 59.2 (10.6) years, where almost half of them 

were more than 60 years old. An equal proportion of male and 

female patients were included in the study. Ertapenem was the 

most prescribed carbapenem (44.4%), followed by meropenem 

(34.3%) and imipenem/cilastatin (21.3%).  Carbapenems were 

initiated empirically in 54 out of the 169 cases (32%), where 

80% of empirical prescriptions were for meropenem. About 

70% (n = 111) of the cultures obtained were sourced from 

either the blood (n=50), the urinary tract (n = 31), or the 

respiratory tract (n = 31). Of the 115 microbiologically 

confirmed cultures, extended-spectrum beta-lactamases 

(ESBL) producing microorganisms were isolated in 102 

(88.7%) of the cases. There were 54 cases (32%), where there 

were no positive cultures isolated.  

 

Types of AMS Recommendations and Acceptance Rate 

 

Upon review by the AMS team, it was found that only 101 

(59.8%) cases of carbapenem use were justified. Meropenem 

was the most common carbapenem that was used injudiciously 

(37 cases, 54.4 %). The types of recommendations given by the 

AMS team to rectify the non-justified use of antibiotics (68 

cases) include discontinuation of therapy (39 cases), de-

escalation of therapy (25 cases) and changing/escalation of 

therapy (4 cases), as shown in Table II. The acceptance rate by 

the primary team towards these recommendations was 73.5% 

(n = 50). There was a significant association between the types 

of recommendations given and its acceptance (p = 0.01). De-

escalation was the most accepted recommendation (23 out of 

25 cases, 92%), followed by discontinuation of therapy (25 out 

of 39 cases, 64.1%) and change/escalation of therapy (2 out of 

4 cases, 50%).  The two cases accepted for escalation of therapy 

involved skin and soft tissue infection caused by MDRO 

Acinetobacter baumanii and Enterococcus sp. bacteraemia, 

whereby colistin and vancomycin had been suggested 

respectively.  The reasons of non-acceptance (n = 18, 40.2%) 

identified from this study included (I) patients were responding 

clinically (n = 5, 27.8%), (II) severely ill patients (n = 6, 

33.3%), (III) immunocompromised patients (n = 3, 16.7%) and 

(IV) intention for short duration of carbapenem prescription 

(one week) (n = 4, 22.2%).  

 

Impact of AMS on Carbapenem Consumption and CRE 

Cases 

 

The impact on carbapenem consumption after a year of AMS 

implementation is as shown in Figure I, expressed as 

DDD/1000 inpatient bed-days for year 2015 and 2016 [6,7]. 

Overall, there was a 33.7% reduction in carbapenem 

consumption (p < 0.001) from 26.3 DDD / 1000 inpatient bed-

days in the year 2015 to 17.4 DDD / 1000 inpatient bed-days in 

the year 2016. There was a 55.7% decline in meropenem use 

from 2015 to 2016; 19.20 DDD / 1000 inpatient bed-days to 

8.51 DDD/1000 inpatient bed-days, respectively. However, the 

consumption for ertapenem and imipenem / cilastatin escalated  

Table II: Types of recommendations made for not-justified use of 

carbapenem 

 

Types of 

recommendations 
n (%) Accepted 

Not 

accepted 
p-value 

Discontinue current 

antibiotic 
39 25 14 0.010a* 

De-escalate to 
narrow spectrum 

antibiotic 

25 23 2  

Changing/escalation 
of antibiotic  

4 2 2  

Total 68 50 18  
aFisher exact test was done as 4 cells (50%) have expected count < 5.  

*p < 0.05 denotes statistical significance. FET value= 9.723. 

 
Figure I. Carbapenem DDD/1000 inpatient bed-days for the year 2015 

and 2016. 
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between 2015 and 2016 with a 2-fold increase for imipenem / 

cilastatin (1.20 to 2.43 DDD / 1000 inpatient bed-days, 

respectively) and a 10.2% increase for ertapenem (5.90 to 6.50 

DDD / 1000 inpatient bed-days, respectively). CRE cases were 

also noted to have significantly been reduced by 33.3% in the 

medical department post a year after AMS initiation (p < 

0.001); with 24 cases reported in 2015 and 16 cases in 2016 

[4,9]. 

DISCUSSION 

 

This study demonstrated that the most common carbapenem 

used were ertapenem, meropenem and imipenem/cilastatin. 

Ultimately, approximately of all instances of carbapenem use 

recorded were considered as non-justified use. Fortunately, 

however, the AMS-guided intervention performed in the 

hospital on use of carbapenem prescriptions were generally 

 

Table I: Patient demographic and clinical characteristics, N = 169 

 

Variables  n Justified Not justified p-value 

Age 

(years old) 

Mean (SD) 

< 60 years old 

 60 years old 

59.2(10.6) 

80 

89 

59.2(16.7) 

46 

55 

58.5(17.6) 

34 

34 

0.802a 

0.638 

Gender Male 

Female  

88 

81 

57 

44 

31 

37 

0.166 

Ethnicity Malay 

Chinese 

Indian 

Others 

85 

33 

47 

4 

45 

24 

18 

3 

40 

9 

18 

1 

0.216 

Types of carbapenem prescribed Ertapenem 

Meropenem 

Imipenem /cilastatin 

75 

58 

36 

54 

21 

26 

21 

37 

10 

< 0.0001* 

Indication for initiation by primary 

team 

Empirical  

Microbiologically 
confirmed  

54 

115 

7 

94 

47 

21 

< 0.0001* 

Source of infection suspected Blood stream 

Urinary tract 

Respiratory  

Skin and soft tissue 

Intra-abdominal 

Brain 

Bone  

Multiple foci 

Unknown source 

50 

31 

31 

26 

9 

1 

1 

4 

16 

42 

23 

12 

14 

4 

0 

0 

3 

3 

8 

8 

9 

12 

5 

1 

1 

1 

13 

< 0.0001* 

Type of samples sent for culture and 

sensitivity 

Blood 

Urine 

Tracheal aspirate / 

sputum 

Tissue 

Pus/Swab 

Not taken 

113 

24 

20 

7 

3 

2 

74 

15 

7 

5 

0 

0 

39 

9 

13 

2 

3 

2 

0.009* 

Types of organisms isolated No organism isolated 

  ESBL: 

     K. pneumoniae 

     E. coli  

     Proteus sp.  

     Enterobacter sp. 

     Citrobacter sp. 

  Sensitive strains: 

     K. pneumoniae 

  Others:  

     A.baumanii 

(MDRO) 

     Burkholderia sp.  

     S.aureus 

     Enterococcus sp. 

     Rhodococcus equi 

54 

 

42 

49 

7 

3 

1 

 

3 

 

3 

1 

1 

1 

4 

7 

 

35 

43 

6 

3 

1 

 

0 

 

2 

1 

0 

0 

4 

57 

 

7 

6 

1 

0 

0 

 

3 

 

1 

0 

1 

1 

0 

< 0.0001* 

Chi-square test was performed unless otherwise stated.  
aIndependent-samples T-test.  

*p < 0.05 denotes statistical significance. 
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encouraging, with the most common intervention involving the 

discontinuation of antibiotic. These findings are congruent to 

findings from a previous work in a local study conducted at a 

district hospital [11]. Our results were in contrast, however, to 

a study conducted in Singapore where the most common 

intervention involved de-escalation of the therapy towards the 

use of narrow spectrum antibiotics [12]. In terms of acceptance, 

the current work demonstrated that de-escalation of antibiotics 

was the more readily accepted recommendation by the primary 

team as compared to other recommendations, namely the 

discontinuation of therapy and changing/escalation of 

antibiotic. Overall acceptance of recommendations in this study 

was encouraging and comparable to other similar studies, 

which also reported an acceptance rate between 70-80% 

[13,14].  

 

The overall carbapenem consumption was significantly 

reduced after the introduction of carbapenem stewardship 

rounds in 2016. This can be attributed to the recommendations 

under the AMS to discontinue carbapenem or to switch to 

narrower spectrum antibiotics under appropriate conditionss. 

These findings were consistent with other similar facilities, 

where a reduction in broad spectrum antibiotic usage was 

observed after the initiation of stewardship programs [12,15]. 

The results of this research depict that in this setting, although 

there was overall reduction in carbapenem use, an increase in 

the use of imipenem / cilastatin and ertapenem respectively was 

observed. The rise in imipenem / cilastatin DDD / 1000 

inpatient bed-days in 2016 was mainly attributed to the shift in 

prescribing pattern by the infectious disease physician in order 

to either promote antibiotic cycling or balance between 

meropenem and imipenem / cilastatin use. Meanwhile, the 

increase in DDD per 1000 inpatient bed-days for ertapenem 

was also noted to increase in 2016, an occurrence which was 

attributed to streamlining of meropenem to ertapenem, a 

carbapenem of a narrower-spectrum, in order to assuage the 

likelihood of the emergence of MDRO Pseudomonas sp. 

 

In addition to the reduction in carbapenem use, the number of 

CRE cases was significantly reduced upon initiation of AMS.  

In support of this finding, a systemic review reported that 11 

out of 22 studies on the impact of AMS found significant 

reductions in antimicrobial resistance upon implementation of 

AMS [16]. Furthermore, previous work on AMS in a 

community hospital in United States of America (USA) 

resulted in a reduction in the use of broad-spectrum antibiotics 

and a subsequently improved antimicrobial susceptibilities of 

Pseudomonas sp [17]. However, evidences against these 

findings exist, another study conducted in a tertiary teaching 

hospital concluded that although AMS does reduce antibiotics 

consumption, it does not have any significant improvement on  

 

 

antimicrobial susceptibilities. Despite that, it is important to 

note that in the aforementioned study, antimicrobial resistance 

was found to have not increased either [18]. These conflicting 

outcomes may be influenced by the different AMS strategies 

used, type of healthcare facility and number of intensive care 

beds involved. Furthermore, it may be that the positive 

implications of the AMS services implemented on 

antimicrobial resistance may also take time to be presented 

more overtly [19], in which case, further work is required to 

monitor outcomes of AMS in the long term. 

 

Our findings have contributed to the data on the impact of AMS 

in a tertiary care centre. However, several aspects of our 

methodology may limit the generalisation of these findings. 

Firstly, the observational nature of this study renders it 

vulnerable to influences by confounding factors. In addition, 

the involvement of a small cohort that includes, only medical 

wards, would mean the possible existence of type II errors. 

Thirdly, recommendations on dosage adjustments were not 

recorded as part of data collection even though it is a routine 

recommendation during AMS rounds.  Finally, carbapenem 

consumption and CRE cases were analysed through a direct 

comparison between the data, presented in percentages, of pre-

and post-interventions, though it would perhaps be more 

suitable if an Interrupted Time Series analysis is to be 

conducted instead with the intention of confirming with greater 

clarity that the reduction was indeed due to the interventions 

made. We were unable to carry out this analysis considering the 

fact that we did not have access to a series of data, in addition 

to the fact that the intervention only took place during the study 

period. 

 

CONCLUSION  

 

AMS-guided interventions of carbapenems appeared to be a 

useful strategy to reduce non-judicious use of carbapenem in a 

tertiary hospital and was able to demonstrate a reduction in 

carbapenem consumption as well as CRE rates in the medical 

wards. Future long-term studies on the clinical outcomes are 

required to further investigate the overall impact of the AMS 

program. Development of a hospital-level AMS policy and 

promotion of AMS activities via seminars may improve 

acceptance of AMS interventions in local hospitals. 
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ABSTRACT  

  

Introduction:  Postpartum woman and child health is a public health concern as closely spaced 

pregnancies can lead to adverse maternal and infant outcomes. However, data regarding 

contraceptive intention among Malaysian postpartum women is lacking. Objective: This study aimed 

to determine the preferred contraceptive methods among postpartum women, the barriers to 

contraceptive use among non-users, and the willingness to seek contraceptive counselling provided 

by pharmacists, besides also aiming to explore factors associated with the intention to use 

contraceptives. Method: This research involved a cross-sectional study among postpartum women 

who delivered their babies in three main hospitals in Negeri Sembilan, Malaysia. A simple random 

sampling method was used to recruit study participants from September 2019 to January 2020. A 

face and content validated questionnaire was used for data collection. Descriptive data were presented 

as numbers and percentages. Pearson Chi-squared test and multiple logistic regression were used for 

inferential analysis. Result: The response rate was 98.8%. Of the 409 respondents, 84.8% were ≤ 35 

years of age, 99.5% were married, and 79.2% were of Malay descent. More than half (62.9%) 

preferred using modern and non-modern contraceptive methods. The main barriers to contraceptive 

use were not feeling like using any contraceptive method (52%) and concerns about side effects 

(26.7%). Spouse education level (adj OR 2.141, 95% CI 1.267 - 3.617) and experience on previous 

formal contraceptive counselling (adj OR 3.642, 95% CI 2.091 - 6.343) significantly influenced the 

intention. The majority of respondents (82.4%) were willing to get contraceptive counselling from a 

pharmacist. Conclusion: The majority of the Malaysian postpartum women express interest in using 

both modern and non-modern contraceptive methods. Pharmacists could expand their services by 

advising on the appropriate choice of contraceptive methods in the future. 
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INTRODUCTION  

 

Short interpregnancy interval is a public health concern. It is 

known that closely spaced pregnancies can lead to adverse 

maternal and infant outcomes, such as preterm birth [1,2,3], 

low birth weight [4,5,6], and small for gestational age [3]. In 

fact, the adverse pregnancy outcomes are higher for 

conceptions within the first-year postpartum [7], and can be 

further exacerbated if the pregnancy interval is less than six 

months [3,8]. The World Health Organization recommends a 

period of at least 24 months between a delivery and its 

pregnancy [9]. Indeed, by maintaining an interpregnancy 

interval of more than two years, greater than 30% of maternal 

deaths and 10% of child mortality could be prevented [10].  

 

Because of the known harms, an adequately spaced pregnancy 

is of paramount importance. Unintended pregnancies after 

child delivery could be averted through postpartum 

contraception, also known as family planning, by initiating 

contraceptive methods within the first 12 months of delivery 

[11,12]. Generally, contraceptive methods, or birth control 

methods, can be categorised as modern and non-modern [13]. 

The effectiveness of each method varies across the board 

[14,15]. Data from low-to-middle-income countries have 

reported an overall pooled modern contraceptive prevalence 

rate of 41.2% during the postpartum period [16]. Meanwhile, 

in Malaysia, approximately 52.2% of married women aged 

between 15 - 49 have had prior use of, or were using family 

planning methods whereby 34.3% and 17.9% of women used 

modern and non-modern methods, respectively [13]. To date, 

however data on contraception among Malaysian postpartum 

women is still considerably lacking. Furthermore, the potential 

barriers to contraceptive use among local postpartum women 

have yet to be determined. 

 

This study aimed to evaluate the intention of postpartum 

women to use contraception. The barriers faced by the 

participants against the use of contraceptives among non-users, 

and their willingness to obtain postpartum contraceptive 

counselling from a pharmacist were also assessed. The factors 

affecting contraceptive intention was also examined in the 

study. 

 

Ethics approval 

 

This study was registered with the National Medical Research 

Registry, Ministry of Health Malaysia (NMRR-19-363-45994). 

The questionnaire and methodology for this study were 

approved by The Medical Research and Ethics Committee, 

Ministry of Health Malaysia (KKM/NIHSEC/P19-1046). 

 

 

 

METHOD  

 

Study Design and Study Subjects 

 

This was a multi-centred, cross-sectional study conducted in 

seven Obstetrics and Gynaecology (O & G) wards of three 

leading hospitals in Negeri Sembilan, Malaysia: Hospital 

Tuanku Ja'afar Seremban, Hospital Tuanku Ampuan Najihah, 

and Hospital Port Dickson from 1 September 2019 to 31 

January 2020. 

 

The target population was postpartum women hospitalised for 

at least one day at four O & G wards of Hospital Tuanku Ja'afar 

Seremban, two O & G wards of Hospital Tuanku Ampuan 

Najihah and one O & G ward of Hospital Port Dickson. 

Postpartum women who were ≥ 18 years old and understood 

the Malay or English language were included in the study. 

Patients who did not wish to be interviewed, were mentally 

and/or physically unstable, or did not complete the 

questionnaire were excluded. 

 

There were 15 233 births in 2018, i.e., 10451 (~65%), 3588 

(~25%), and 1194 (~10%) in Hospital Tuanku Ja'afar 

Seremban, Hospital Tuanku Ampuan Najihah, and Hospital 

Port Dickson, respectively. Preliminary considerations suggest 

that a total of 375 study subjects were needed after taking into 

account the number of births, a margin of error 5%, a 

confidence interval of 95%, and a response distribution of 

52.2% [13]. Furthermore, it is suggested that approximately 

450 postpartum women were required, with the presumption of 

20% non-response rate. A total of 293 participants were 

patients from Hospital Tuanku Ja'afar Seremban, 113 from 

Hospital Tuanku Ampuan Najihah, and 45 from Hospital Port 

Dickson. Potential study subjects were recruited through a 

simple random sampling method by generating random 

numbers via Microsoft Office Excel. Written informed consent 

was obtained from study participants, and they had the right to 

withdraw from the study at any point during the study period. 

 

Study instrument 

 

A set of question for the questionnaire were written in the 

Malay and English languages and were used in this study. 

There were four main components in the questionnaire: 

sociodemographic background (Section A), the contraceptive 

intention (Section B), barriers to practice contraception 

(Section C), and willingness to get contraceptive counselling 

from the pharmacist (Section D). Section A included age, 

religion, participant’s highest education level, spouse’s highest  
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education level, employment status, household income, 

residence, duration of marriage, number of pregnancies, 

number of live births or children, experience of using 

contraceptive and formal contraceptive counselling. Section B 

encompassed contraceptive intention, methods preferred, 

reasons for using contraception and time to start contraception. 

The specific details related to modern and non-modern 

contraceptives were adapted from Mahmud, Jaffar, Hashim et 

al. (2014) [13] as well as Hubacher and Trussell (2015) [17]. 

The actual and potential barriers to practice contraception 

among non-users were documented in Section C [18], while 

Section D documented the willingness of postpartum women 

to receive contraceptive counselling from the pharmacist. The 

initial draft was reviewed by two senior pharmacy lecturers and 

five pharmacists with more than five years of working 

experience. The contents were revised accordingly and piloted 

among thirty postpartum women. Modifications were made for 

the second draft and piloted with another set of thirty 

postpartum women. Subsequently, the finalised questionnaire 

was distributed to the researchers for official data collection. 

The data obtained from the pilot tests were not included in the 

result. 

 

Data collection 

 

Before distributing the questionnaires to potential study 

subjects, the researchers would explain the study's objectives 

and obtain written consent from the participants for 

participation in the study. Each study subject would take 

approximately 15 minutes to complete the questionnaire. The 

researchers would assist them in answering the questionnaire, 

where it is required. 

 

Data analysis 

 

Statistical analyse were performed using IBM® SPSS Statistics 

version 23.0. Categorical data were presented as numbers and 

percentages. The association between sociodemographic 

variables and the intention to use contraceptive was analysed 

with the Pearson's Chi-squared test. Furthermore, all variables 

were included in the multiple logistic regression analysis to 

identify factors associated with contraceptive intention. A 

confidence interval of 95% was utilised in this study, and 

results were considered statistically significant if the two-tailed 

p-value was < 0.05. 

 

RESULT  

 

Socio-demography of respondents 

 

The response rate was 98.8% after excluding five incomplete 

questionnaires. Most of the respondents were ≤ 35 years old (n 

= 347, 84.8%), Malay (n = 324, 79.2%), of the religion of Islam 

(n = 329, 80.4%), married (n = 407, 99.5%), had received 

tertiary education (n = 229, 56%), employed (n = 207, 50.6%), 

from urban areas (n = 318, 77.8%), have had < 5 pregnancies 

(n = 362, 88.5%), and had < 5 live children (n = 380, 92.9%). 

Less than half of the respondents (n = 167, 40.8%) had some 

experience of using contraceptive prior to the current 

pregnancy. Approximately half of the respondents (n = 215, 

52.6%) had received formal contraceptive counselling before 

the present childbirth. The sociodemographic characteristics of 

the 409 respondents are shown in Table I. 

 

Contraceptive intention 

 

Most of the respondents (n = 334, 81.7%) had considered 

postpartum, of which 97 (29%), 27 (8.1%), and 210 (62.9%) 

considered modern methods, non-modern methods, and both 

methods respectively. Male condoms (n = 124, 37.1%), 

combined hormonal contraceptive pills (n = 110, 32.9%), 

progestin implants (n = 66, 19.8%) were among the modern 

contraceptive methods most favoured by the respondents. In 

contrast, combined hormonal contraceptive ring, vasectomy, 

diaphragm and sponge with spermicide, and diaphragm were 

among the less-preferred modern methods (for each of the four-

method specified, n = 4, 1.2%). For non-modern contraceptive 

methods, the respondents preferred to use rhythm method (n = 

158, 47.3%), followed by breastfeeding (n = 126, 37.7%), 

abstinence (n = 99, 29.6%), and the withdrawal method (n = 

31, 9.3%). The details are summed up in Table II.  

 

The reasons specified for the practices of postpartum 

contraception methods were also found to be as follow: to 

provide space (or a time gap) before attempting the next 

pregnancy (n = 245, 73.4%), to limit the number of children (n 

= 74, 22.2%), and others (n = 15, 4.5%). 

 

Additionally, most respondents who chose to use contraception 

were unsure about the point in time on which such methods 

were to be initiated (n = 101, 30.2%). A total of 24% (n = 80) 

of participants were interested in beginning contraception six 

week postpartum, while the other participants specified 

initiation peroids between six weeks and six months 

postpartum (n = 58, 17.4%), between six months and one year 

postpartum (n = 45, 13.5%), after one year postpartum (n = 28, 

8.4%), and before hospital discharge (n = 22, 6.6%). 

 

Barriers to practise contraception 

 

A total of 75 respondents who refused to use postpartum 

contraception for a number of reason, including the following:- 

not feeling like using contraception (n = 39, 52%), concerned 

about side effects  (n = 20, 26.7%), husband's disapproval (n = 

6, 8%), complication during current pregnancy (n = 6, 8%), not 

expecting to have intercourse (n = 5, 6.7%),  to have next child 

at short interval (n = 4, 5.3%), disturbance on sexual activities 

(n = 2, 2.7%),  previous miscarriage (n = 2, 2.7%), lack of 
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knowledge about contraceptive methods (n = 2, 2.7%), 

disturbance on social activities (n = 1, 1.3%), or other reasons 

(n = 1, 1.3%). 

 

Willingness to receive pharmacist counselling 

 

There were 337 (82.4%) study participants who were willing to 

seek out contraceptive counselling from a pharmacist in future. 

Only less than one fifth of the participants (n = 72, 17.6%) felt 

otherwise. 

Association between sociodemographic characteristics and 

contraceptive intention 

 

The association of respondents' sociodemographic 

characteristics and their contraceptive intention were analysed 

using the Pearson's Chi-squared test. The variables 

significantly associated with the intention were religion, 

respondent’s and spouse’s education level, household income, 

and experience of receiving formal contraceptive counselling 

(p < 0.05). There was no significant association between age, 

employment status, residence, duration of the marriage, 

number of pregnancies, number of live children, the experience 

of using contraception and the contraceptive intention. The 

details are shown in Table III. 

 

Multiple logistic regression suggested the spouse's highest 

education level and experience of receiving formal 

contraceptive counselling before the current delivery 

significantly influenced a woman's intention to use 

contraception. Postpartum women whose spouses had tertiary 

education were two times more likely to use contraception than 

those whose spouses had secondary or lower education (adj OR  

 

Table II. The preference for contraceptive methods among the 

respondents 

 

Variables (N = 409) n (%) a 

Modern methods  

   Male condom 124 (37.1) 
   Combined hormonal contraceptive pill 110 (32.9) 

   Progestin implant 66 (19.8) 

   Progestin-only injection 57 (17.1) 
   Hormonal intrauterine device 49 (14.7) 

   Progestin-only pill 41 (12.3) 

   Emergency contraceptive pill 37 (11.1) 
   Copper intrauterine device 28 (8.4) 

   Contraceptive patch 25 (7.5) 

   Female condom 23 (6.9) 
   Tubal ligation 9 (2.7) 

   Combined hormonal contraceptive ring 4 (1.2) 

   Vasectomy 4 (1.2) 
   Diaphragm and sponge with spermicide 4 (1.2) 

   Diaphragm 4 (1.2) 

Non-modern methods   
   Rhythm method 158 (47.3) 

   Breastfeeding 126 (37.7) 

   Abstinence 99 (29.6) 
   Withdrawal method 31 (9.3) 

 

a Note that the total number of responses, in both numbers and in percentages, 

do not add up to 409 or 100% respectively because each respondent could 

select more than one method. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Table I. Sociodemographic characteristics of respondents 

 

Variables (N = 409) n (%) 

Age 

   ≤ 35 years old 347 (84.8) 

   > 35 years old 62 (15.2) 

Race 

   Malay 324 (79.2) 

   Chinese 32 (7.8) 

   Indian 40 (9.8) 

   Others 13 (3.1) 

Religion 

   Islam 329 (80.4) 

   Buddhism 31 (7.6) 

   Hindu 38 (9.3) 

   Christian 9 (2.2) 

   Others 2 (0.5) 

Marital status 

   Married 407 (99.5) 

   Single 1 (0.2) 

   Divorcee 1 (0.2) 

Highest education level  

   Primary school and lower 4 (1.0) 

   Secondary school 169 (41.3) 

   Tertiary education 236 (57.7) 

Spouse highest education level 

   Primary school and lower 11 (2.7) 

   Secondary school 169 (41.3) 

   Tertiary education 229 (56.0) 

Employment status 

   Student 4 (1.0) 

   Housewife 134 (32.8) 

   Unemployed 27 (6.6) 

   Employed 207 (50.6) 

   Self-employed 37 (9.0) 

Household income (Monthly) 

   < RM1000 32 (7.8) 

   RM1000 - RM1999 79 (19.3) 

   RM2000 - RM2999  95 (23.2) 

   RM3000 - RM3999 94 (23.0) 

   RM4000 - RM4999 74 (18.1) 

   ≥ RM5000  35 (8.6) 

Residence 

   Urban 318 (77.8) 

   Rural 91 (22.2) 

Duration of marriage 

   < 5 years 208 (50.9) 

   ≥ 5 years 201 (49.1) 

Number of pregnancies  

   < 5 362 (88.5) 

   ≥ 5 47 (11.5) 

Number of live children 

   < 5 380 (92.9) 

   ≥ 5 29 (7.1) 
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2.141, 95% CI 1.267 - 3.617). Those who received formal 

contraceptive counselling were three times more likely to use 

contraception than their counterparts (adj OR 3.642, 95% CI 

2.091 - 6.343). The details are presented in Table IV. 

 

DISCUSSION 

 

There are various contraceptive methods available with 

different effectiveness and safety profiles. Irrespective of 

modern or non-modern methods, the first-year unintended 

pregnancy rate is low if used consistently and correctly [14]. 

 

In this study, preferred modern contraceptive methods include 

the use of male condom, followed by combined hormonal 

contraceptive pill and progestin implants. Meanwhile, the 

preferred non-modern method is the rhythm method, while 

other methods such as breastfeeding and abstinence follow suit, 

though they are relatively less used. These results are similar to 

a study conducted by Dev, Kohler, Feder, et al [16], whereby it 

is reported that injectables, oral contraceptive pills, condoms, 

breastfeeding, and rhythm methods are commonly used by 

postpartum women in low- and middle-income countries. 

Although similarity in preference can be observed, each 

contraceptive method's uptake varies by country or region. For 

example, the uptake of injectables was only 2.7% in Nigeria 

[19] but could be as high as 68.5% in Ethiopia [20]. 

 

Breastfeeding is relatively common practice across different 

geographical borders. In fact, breastfeeding and rhythm 

methods are commonly used in West Africa [16], despite how 

breastfeeding was not found to be the first option of non-

modern contraception in our study. The World Health 

Organization recommends mothers to exclusively breastfeed 

children for optimal growth, development, and health for the 

first six months [21]. Alongside these benefits are faster 

maternal weight loss after delivery and delayed return of 

menstrual periods postpartum [21]. However, as a 

contraceptive technique, it is noteworthy that breastfeeding is 

only effective for the first six months after childbirth and even 

if it used correctly, its effectiveness is known to be lower than 

other modern contraceptive options [14]. 

 

Furthermore, non-lactating women are potentially fertile 

because ovulation could occur as early as three to four weeks 

post-delivery [22], which can prove to be problematic as far as 

preventing pregnancies is concern, as sexual intercourse is 

believed to typically occur within the first six weeks 

postpartum [23,24]. This, therefore, further emphasises the 

importance of commencing contraception as early as possible 

during the postpartum period, in-line with the suggestion set by  

 

 

Table III. Association between respondent's sociodemographic 

characteristics and contraceptive intention 

 

Variables 

(N = 409) 

Intention to use 

contraceptive χ2 
p-

valuea 
Yes (%) No (%) 

Age 

  ≤ 35 years old 283 (81.6) 64 (18.4) 0.017 (1) 0.895 

  > 35 years old 51 (82.3) 11 (17.7)   

Religion 

  Islam 275 (83.8) 53 (16.2) 5.251 (1) 0.022 

  Non-Islam 59 (72.8) 22 (27.2)   

Highest education level 

Secondary  

school and lower 
133 (76.9) 40 (23.1) 4.582 (1) 0.032 

  Tertiary 

education 
201 (85.2) 35 (14.8) 

  

Spouse's highest education level 

  Secondary 

school and lower 
136 (75.6) 44 (24.4) 8.007 (1) 0.005 

  Tertiary 

education 
198 (86.5) 31 (13.5)   

Employment status 

  Employedb 202 (82.8) 42 (17.2) 0.511 (1) 0.475 

  Unemployedc 132 (80.0) 33 (20.0)   

Household income 

  Low incomed 155 (75.2) 51 (24.8) 11.423 (1) 0.001 

  High incomee 179 (88.2) 24 (11.8)   

Residence 

  Urban 254 (79.9) 64 (20.1) 3.053 (1) 0.081 

  Rural 80 (87.9) 11 (12.1)   

Duration of marriage 

  < 5 years 165 (79.3) 43 (20.7) 1.542 (1) 0.214 

  ≥ 5 years 169 (84.1) 32 (15.9)   

Number of pregnancies 

  < 5 292 (80.7) 70 (19.3) 2.102 (1) 0.147 

  ≥ 5 42 (89.4) 5 (10.6)   

Number of live children 

  < 5 308 (81.1) 72 (18.9) 1.332 (1) 0.249 

  ≥ 5 26 (89.7) 3 (10.3)   

Experience of using contraceptive 

  Yes 142 (85.0) 25 (15.0) 2.137 (1) 0.144 

  No 192 (79.3) 50 (20.7)   

Received formal contraceptive counselling 

  Yes 194 (90.2) 21 (9.8) 22.231 (1) <0.001 

  No 140 (72.2) 54 (27.8)   
 

a p<0.05 is considered as statistically significant (Pearson's Chi-squared test); 
b includes employed and self-employed; c includes students, housewives, the 

unemployed; d household income ≤RM2999 monthly; e household income 

≥3000 monthly 

Table IV. Factors affecting postpartum women’s contraceptive intention 

 

Variables 
Adj 

OR 

(95% 

CI) 

χ2 stat 

(df) 

p-

valuea 

Spouse highest education level 

Tertiary education 

2.141 
1.267 - 
3.617 

8.092 
(1) 

0.004 Secondary school and 

lower (Reference) 

Received formal contraceptive counselling 

Yes 
3.642 

2.091 - 
6.343 

20.839 
(1) 

<0.001 
No (Reference) 

 
a p < 0.05 is considered as statistically significant (Multiple Logistic 

Regression, Forward LR Method) 
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the World Health Organization to begin contraceptive methods 

within the first 12 months following delivery [12]. Therefore to 

address this issue, timely counselling on contraceptive methods 

is essential to prevent unintended pregnancy. 

 

Antenatal care services provide an opportunity to promote 

modern postpartum contraception due to their excellent 

utilisation [25,26]. Indeed, postnatal care services can further 

improved upon in order to match the extent of utilisation of 

antenatal care services, since the utilisation rates are 

comparatively lower than antenatal care service [26,27]. In 

support of this, Zapata, Murtaza, Whiteman, et al [28] reported 

on how the prevalence of postpartum contraceptive use was the 

highest when counselling was provided during both prenatal 

and postpartum periods. It is therefore crucial that the minimum 

interpregnancy interval and contraceptive choice should be 

emphasised during both antenatal and postnatal encounters to 

ensure that postpartum women understand the importance of 

contraception. 

 

Emphasis should be placed on potential patient factors that may 

contribute to the use of contraceptives at each antenatal and 

postnatal encounter to ascertain an effective contraceptive 

counselling. Dev, Kohler, Feder, et al [16] reported that 

differences in the sociodemographic background could 

influence contraceptive practice among postpartum women. 

Specifically, women who were young, married, more educated, 

of higher socioeconomic status, and from urban residences, 

were more likely to use contraception [16]. Besides that, 

support from their male partners seems to be associated with 

contraceptive use during the postpartum period [16]. Findings 

from our study suggest that postpartum women whose spouses 

had tertiary education and those who received formal 

contraceptive counselling before the current delivery are more 

likely to practice contraception during the postpartum period. 

This supports the importance of proper counselling for both 

women and their spouses during antenatal care services to 

encourage postpartum contraceptive acceptance. 

 

The reluctance of women to practice contraception or family 

planning can be attributed to a myriad of factors. Fear of 

adverse effects is a common cause for poor acceptance and high 

rates of contraception discontinuation among postpartum 

women [16], indicating that well-planned and intensified 

counselling sessions should be an integral part of antenatal and 

postnatal visits to encourage postpartum family planning. The 

adverse effects of contraceptive methods should be explained 

and appropriately addressed during these encounters to 

mitigate their worries, to allow them to understand options 

available to them, and receive advice on contraception methods  

that suits their needs. While doctors and nurses have been  

 

 

 

delivering antenatal and postnatal care services at present,  

pharmacists could expand their role in this service which 

requires multidisciplinary engagement. Unfortunately, 

literature findings on the impact of postpartum contraceptive 

counselling by pharmacists are scarce. Schatz, Chapman, and 

Chang [29] reported more than two-thirds of postpartum 

women would like to receive contraceptive counselling by a 

pharmacist, especially on hormonal and implantable forms of 

contraception. In this context, inpatient and clinical 

pharmacists are in a strategic position to provide contraceptive 

counselling for postpartum women. In addition to explaining 

contraceptive methods, a pharmacist can advise on patient-

specific alternatives by examining their co-morbidities, 

potential drug-drug or drug-disease interactions, financial 

affordability, personal preferences, and others. 

 

There are several limitations in this study. Although most of the 

study participants expressed desire to use contraception after 

childbirth, the prevalence of its practice among postpartum 

women is not confirmed during the postnatal care service. We 

also acknowledge the possibility of acquiescence bias, since 

study participants answered the questionnaire in the presence 

of researchers. Furthermore, the fact that this study was 

conducted in government-funded hospitals may implicate that 

the results may not be representative of patients in private 

healthcare facilities. Future research could be designed to 

check on the contraceptive prevalence rates among postpartum 

women, and to establish a causal relationship between factors 

affecting contraceptive use among women in this population. 

 

CONCLUSION  

 

The majority of postpartum women in this study expressed 

interest in using both modern and non-modern contraceptive 

methods. It was found that the main barriers to contraceptive 

use were inherent hesitancy to use any method and concerns 

about side effects. Fortunately, the majority of postpartum 

women were interested into receiving contraceptive 

counselling from a pharmacist. This study reports that the 

education level of spouses and prior formal counselling before 

child delivery of postpartum women significantly affect their 

contraceptive intention. Healthcare professionals, including 

pharmacists, could improve maternal and foetal health 

outcomes by providing contraceptive counselling, and by 

addressing effectiveness and side effects of postpartum 

contraceptives. 
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ABSTRACT  

  

Introduction: Enteral feeding is a type of nutritional support for critically ill patients who are unable 

to tolerate oral feeding. It is vital to ensure that nurses practise proper administration techniques via 

enteral feeding tubes (EFT) to ensure that medications can be delivered safely and effectively.  

Objective: This study aims to assess the knowledge and practice of nurses on medication 

administration through EFT. The association between demographics and knowledge was also 

explored. Method: This study is a cross-sectional, self-administered, content-validated, pre-tested 

questionnaire survey involving all nurses who worked in the ward setting at Hospital Queen Elizabeth 

II from August to December 2020. Result: A total of 409 questionnaires were sent out with 252 

responses received. The majority of respondents were female (n = 240, 95.6%) with a median 

working experience of 84 months (interquartile range of 44 months). Most nurses knew that the 

immediate-release dosage forms (n = 237, 94.4%) may be crushed and administered through EFT. 

Similarly, most nurses were aware that sublingual nitroglycerin (GTN) tablets should not be crushed 

(n = 232, 92.8%) and that nystatin suspension should not be administered via EFT (n = 212, 85.1%). 

However, about half of the nurses responded incorrectly when questioned about the particulars of 

EFT involving the administration of sustained-release medications (n = 152, 60.6%), soft gelatin 

capsules (n = 111, 44.4%) and hard gelatin capsules (n = 102, 40.6%). Meanwhile, in terms of 

practice, a majority of the nurses would correctly routinely flush the EFT before (n = 226, 90.4%) 

and after (n = 245, 98.8%) the administration of medications. However, only a small proportion of 

nurses (n = 43, 17.3%) demonstrated the appropriate practice of administering all medications 

separately all the time. Furthermore, it was also worth noting that for some specific knowledge-based 

questions, nurses from the intensive care setting had more correct responses when compared to those 

from the general ward setting (p < 0.05). Conclusion: The knowledge gap and inconsistencies in 

practices amongst nurses related to the use of EFT may lead to suboptimal delivery of medications, 

whilst potentially compromising patient outcomes. Hence, continuous educational programs should 

be carried out to ensure safe and effective drug administration through EFT. 

 

 

INTRODUCTION  

  

In the hospital setting, enteral feeding is a type of nutritional 

support for critically ill patients who are unable to tolerate oral 

feeding as a result of certain diseases or treatment modes. 

Enteral feeding plays an important role in providing adequate 

nutrition and preserving the function of the gastric mucosa in 

such patients. However, many factors must be considered when 

serving medications through enteral feeding tubes (EFT). 

Incorrect administration techniques may lead to several 

complications, including the clogging of EFT, reduced drug 

effectiveness and increased risk of adverse effects. 

Additionally, certain precautions should also be taken for 

certain drug formulations when given through the EFT, 

particularly, extended-release formulations and enteric-coated 

pills. Indeed, several cases have been reported whereby  
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improper administration of medications through EFT 

contributed to patient fatality and ineffective therapy [1,2].     

 

Nurses are hugely responsible for the administration of 

medications for warded patients; hence they should be 

equipped with the knowledge and skills related to proper 

administration techniques with regards to EFT. Several studies 

have reported that nurses have insufficient knowledge related 

to this mode of administration, whilst also conducting 

numerous practices that diverge from standard guidelines [3,4]. 

including the administration of inappropriate dosage forms via 

EFT as well as the lack of tube flushing, where required. 

Inevitably, the lack of knowledge as well as the improper 

practices in administering medication through EFT may lead to 

complications, and eventually, compromised patient care. 

 

To date, studies conducted locally to address this issue are few 

in number, while also being limited to West Malaysia. Indeed, 

the findings from those studies seem to indicate that there were 

discrepancies between nurses’ practice and standard guidelines 

on medication administration via EFT [3]. This study aims to 

provide an overview of nurses’ knowledge and practice on drug 

administration through EFT in Hospital Queen Elizabeth II 

(HQE2). This study also explores the preferred way by which 

nurses improve on their knowledge and practice relating to 

EFT. It is believed that the results of this research would prove 

to be beneficial in providing information towards the designing 

of future educational programs to improve the knowledge and 

practices of medication administration through EFT, with 

hopes of ultimately ensuring safer and more effective patient 

care. 

 

METHOD 

 

Study methods 

 

This study was a cross-sectional study incorporating a self-

administered questionnaire that involved ward-based nurses 

sampled by convenience sampling, with the experiment being 

conducted across the span of a few months from August to 

December 2020. It was conducted in Hospital Queen Elizabeth 

II, a 300-bedded tertiary centre that is capable of catering to 

both intensive and general ward patients. There is no sample 

size calculated as all the eligible nurses were invited to 

participate in this study. All ward-based nurses working in 

HQE2 were approached to participate in this study via text 

messages. The questionnaires were then distributed to all ward 

nurses respectively. Prior to answering the questionnaires, all 

participants gave their consent by signing the consent form. 

Subsequently, each ward would receive phone call reminders 

on the submission of completed questionnaires prior to the 

deadline given. The study was approved by the Medical 

Research and Ethics Committee with the identification code 

NMRR-20-2416-56357. 

Instrument 

 

The questionnaire was developed by the authors based on 

previous studies [3,4] and recommendations by the guidelines 

[5,6] on medication administration via EFT. With 

consideration of the skills and practice relating to the use of 

EFT, the questionnaire concisely included: 

 

I. 6 questions on socio-demographic information (age, 

gender, ward, highest education level, duration of 

service, frequency of dealing with EFT) 

II. 10 knowledge-based questions on the medications 

that can be administered through EFT and their 

specific administration method. The participants 

were given three options to choose from: “Yes”, 

“No”, and “I don’t know”. 

III. 9 practice-based questions on each stage of the 

medication administration using EFT and tube 

flushing. A four-point Likert scale was used to 

measure the frequency of such practices, ranging 

from “All the time” to “Never”. 

IV. An open-ended question on the participants’ preferred 

way of improving their knowledge and practice 

relating to EFT 

 

The questionnaire was appraised and subsequently content-

validated by a team of pharmacists with expertise in survey 

design and clinical practice. Subsequently, a pre-test was 

conducted in July 2020 to undergo face-validation with five 

random ward nurses from different wards.  Each of the pre-

tested study participants was interviewed to obtain feedback on 

the comprehensibility, relevance and overall questionnaire. The 

feedback confirmed the face validity and user-friendliness of 

the questionnaire as no extra amendment was required. Since 

all the questions are being presented as individual responses, 

further validity and reliability tests were not carried out.  

 

Data analysis 

 

All the information collected was analysed using SPSS version 

22.0. Continuous variables were presented as means (with 

standard deviation, SD) or medians (with interquartile range, 

IQR) depending on the normality of data distribution. 

Categorical data were presented as frequency and percentage. 

Descriptive analysis, i.e., number and percentages, was 

employed to describe nurses’ knowledge and practice on 

medication administration through EFT based on their 

responses. There is no score calculated for knowledge. The 

association between the nurses’ frequency of dealing with EFT, 

ward setting and their knowledge of EFT medication 

administration were tested using the Chi-square test. The 

responses for frequency of dealing with EFT were merged into 

2 outputs: “All the time” and “Not all the time” (from “Often”,  
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“Sometimes” and “Never”) for ease of analysis. The 

association between the median duration of service and 

knowledge was also explored using the Mann-Whitney U test. 

A p-value of <0.05 was considered to be statistically 

significant.   

 

RESULTS 
 

Demographic 

 

A total of 252 ward nurses participated in this study, which 

accounted for an estimated response rate of 61%. The 

demographic data of all respondents are presented in Table I. 

The median age of participating ward nurses was 31 years (IQR 

= 6), whereas the median duration of service was 84 months 

(IQR = 44). The majority of the participants were female 

(95.6%) and positioned as staff nurses (93.1%). Most of the 

ward nurses (99.2%) had experience in conducting medication 

administration via EFT, of which 28% claimed that they dealt 

with it all the time.  

Knowledge on medication administration through EFT 

 

The proportion of nurses that answered correctly in the 

knowledge-based questions are shown in Table II. In terms of 

the administration through EFT, knowledge related to the 

proper administration of immediate-release dosage forms and 

GTN tablets were known best by the nurses, with 94.4% and 

92.8% correct responses respectively. In contrast, knowledge 

related to the proper administration of the following two types 

of medication; sustained-release formulations and cytotoxic 

medications, were found to be the lowest with 39.4% and 

49.8% of nurses answering with correct responses respectively. 

Practice of medications administration via EFT 

 

The data gathered pertaining to the practice of medication 

administration via EFT are shown in Table III. Most of the 

nurses claimed that they flush the EFT routinely before (90.4%) 

and after (98.8%) medication administration. The majority of 

nurses (92.8%) also claimed to prop up their patients all the 

time when administering medications to patients via EFT. 

However, only a small proportion of nurses (17.3%) responded 

that they, appropriately, administer different medications 

separately and flush between each administration all the time. 

Additionally, only half of the nurses (53.2%) would stop 

enteral feeding when it is time to administer medications via 

EFT. 

 

 

Table I. General characteristics of respondents (n = 252) 

 

Characteristics n % 
Median 

(IQR) 

Age of respondent in years   31 (6) 

Duration of service in months   84 (44) 
Gender of respondents    

   Male 11 4.4  

   Female 240 95.6  

Frequency of dealing with EFT    

   All the time 69 28.0  

   Often 70 28.5  

   Sometimes 105 42.7  

   Never 2 0.8  

Ward of practice    

   Cardiology 40 15.8  

   Cardiothoracic 24 9.6  

   Intensive Care Unit 29 11.5  

   Medical 39 15.5  

   Orthopaedic 44 17.4  

   Paediatrics Cardiology 25 10.0  

   Surgery 51 20.3  

Type of practice    

   General 159 63.1  

   Intensive  93 36.9  

Position of respondent    

   Staff nurse 229 93.1  

   Sister / Matron 17 6.9  

Highest education level    

   Diploma 239 96  

   Degree 10 4.0  

Post basic education    

   Yes 50 20.1  

   No 199 79.9  

 

Table II. The proportion of correct responses in the knowledge-based 

questions 

 

Code  Question  n (%) 

K1 Should immediate-release dosage forms be crushed and 

administered through EFT? 

237 

(94.4) 

K2 Should sustained-release dosage forms be crushed and 

administered through EFT? 

99 

(39.4) 

K3 Should enteric-coated dosage forms be crushed and 

administered through EFT? 

203 

(80.9) 

K4 Should teratogenic/carcinogenic medications be crushed 

and administered through EFT? 

139 

(55.4) 

K5 Should cytotoxic medications be crushed and 

administered through EFT?  

125 

(49.8) 

K6 Should tablet glyceryl trinitrate (GTN) be crushed and 

administered through EFT? 

232 

(92.8) 

K7 Should nystatin suspension, indicated for oropharyngeal 

candidiasis, be administered through EFT? 

212 

(85.1) 

K8 Should enteral feeding be stopped 1-2 hours prior to the 

administration of phenytoin capsule?  

128 

(51.2) 

K9 When administering hard gelatin capsules through EFT, 

should the capsules be opened and its content mixed 

with water? 

149 

(59.4) 

K10 When administering soft gelatin capsules through EFT, 

should the capsules be pierced and its content squeezed 

out? 

139 

(55.6) 
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Association of demographic and knowledge 

 

Our study revealed that nurses from the intensive care setting 

had more correct responses to particular knowledge-based 

questions as compared to those from the general ward setting 

(p < 0.05) as shown in Table IV. Such a finding may not be 

unexpected on account of the fact that a higher proportion of 

nurses in the intensive care setting reportedly deal with patients 

requiring EFT all the time (42.9%) as compared to those in the 

general setting (19.4%). Nevertheless, the duration of services 

and frequency of handling EFT did not seem to be significantly 

associated with their level of knowledge (refer Table IV). 

 

Preferred way of improving their knowledge and practice 

relating to EFT 

 

Most of the nurses stated that their most preferred way of 

improving EFT techniques was through online educational 

programs, followed by reading materials and bedside teaching. 

 

 

 

 

 

 

 

 

Table III. The proportion and percentage of nurses in terms of practice in medication administration through EFT 

 

Practice in medication administration through EFT 
All the time Often Sometimes Never 

n (%) n (%) n (%) n (%) 

Before administering the medications, do you routinely flush the enteral feeding tube?  226 (90.4)  6 (2.4)  4 (1.6)  14 (5.6)  
After administering the medications, do you routinely flush the enteral feeding tube?  245 (98.8)  3 (1.2)  0 (0)  0 (0)  
When medications need to be administered through the enteral feeding tube, do you stop 

the enteral feeding prior to administration?  
132 (53.2)  25 (10.1)  28 (11.3)  63 (25.4)  

When administering medications through enteral feeding tube, do you add the medications 

into the enteral feed?  
32 (12.8)  21 (8.4)  79 (31.6)  118 (47.2)  

When multiple drugs are due at the same time, do you administer the medications separately 

and flush between each administration?  
43 (17.3)  30 (12.1)  82 (33.1)  93 (37.5)  

For medications that should be administered empty stomach, do you stop the feeding 30 

minutes before and after dosing?  
158 (63.5)  53 (21.3)  21 (8.4)  17 (6.8)  

When administering medications through enteral feeding tube, do you prop up the patient 

at an angle of 30-45 degrees?  
231 (92.8)  2 (0.8)  10 (4.0)  6 (2.4)  

When the enteral feeding tube is clogged, do you flush it with 15-30mL of water using a 

50mL syringe?  
95 (38.0)  32 (12.8)  31 (12.4)  92 (36.8)  

When flushing of tube is required, do you flush the tube with enteral feed? 46 (18.5)  8 (3.2)  18 (7.2)  177 (71.1)  

 

 
Table IV. The proportion of nurses with correct responses according to ward setting (a) and frequency of dealing with EFT (b); (c) shows the median 

duration of service based on correct and wrong responses 

 

Code 

(a) Ward setting, 

n (%) p value* 

(b) Frequency of dealing with EFT, 

n (%) p value* 

(c) Duration of service in months, 

median (IQR) p value* 

General Intensive care All the time Not all the time Correct response Wrong response 

K1 146 91 0.069 64 (92.8) 169 (96.0) 0.286 84 (47) 100 (85) 0.071 

K2 53 (33.5) 46 (49.5) 0.013 35 (50.7) 71 (40.3) 0.062 84 (48) 85 (36) 0.675 

K3 131 (82.9) 72 (77.4) 0.285 53 (76.8) 144 (81.8) 0.374 85 (44) 77 (40) 0.054 

K4 82 (51.9) 57 (61.3) 0.148 35 (50.7) 98 (55.7) 0.484 88 (51) 84 (38) 0.130 

K5 68 (43.0) 57 (61.3) 0.005 36 (52.2) 85 (48.3) 0.585 85 (54) 84 (35) 0.968 

K6 145 (92.4) 87 (93.5) 0.725 63 (91.3) 163 (93.1) 0.612 84.5 (19) 84 (46) 0.986 

K7 125 (79.6) 87 (94.6) 0.001 56 (81.2) 150 (86.2) 0.323 85 (44) 84 (30) 0.378 

K8 76 (48.1) 52 (56.5) 0.199 39 (57.4) 85 (48.3) 0.204 84 (45) 85 (41) 0.157 

K9 104 (65.8) 45 (48.4) 0.007 35 (50.7) 110 (62.5) 0.092 84 (48) 84 (54) 0.387 

K10 84 (53.2) 55 (59.8) 0.310 36 (52.2) 100 (57.1) 0.482 84 (42) 87 (44) 0.061 

 

*p value for chi-square test; no cell have expected count less than 5 
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DISCUSSION 

 

Overall, the sample of nurses in this study demonstrated a good 

understanding of proper EFT administration of commonly 

encountered medications. However, our findings also 

identified instances of lack of compliance in their knowledge 

and practice compared to current guidelines. Notably, there was 

a lack of awareness in two facets; the fact that sustained-

release/modified-release formulations should not be crushed, 

and the unfamiliarity with the proper administration method of 

teratogenic/carcinogenic medications, and indeed, similar 

findings are reported in previous studies [3,4]. Incognizance of 

the former can be alarming because adverse events and fatality 

due to crushed sustained-release medications have previously 

been reported [1,2]. In theory, crushing such formulations may 

affect the pharmacokinetic profile of the drug, resulting in 

excessive peak plasma concentrations and side effects [5]. 

Meanwhile, the correct administration method of 

teratogenic/carcinogenic medications should be reinforced so 

as to avoid the exposure of nurses themselves to the teratogenic 

effects of the medications. [6]. It is highly encouraged for 

nurses to be familiar with the types of medications for which 

feeding needs to be stopped for 1-2 hours prior to 

administration to avoid potential drug-feeding interactions.  

[7].  

 

In terms of practice, most nurses in this study were also 

reported to have demonstrated good practice when it comes to 

the routine flushing of EFT before and after medication 

administration. Despite that, in situations where multiple 

different medications are to be administered, only a few nurses 

would flush between medications and administer them 

separately all the time. These findings are congruent with a 

previous study conducted in Malaysia [3], whereby more than 

half of the nurses reportedly add the medications into the 

enteral formula during administration, while unfortunately 

administering multiple drugs at the same time. A small number 

of nurses even claimed that they would flush the EFT with 

enteral formula. Such practices are highly discouraged by 

current guidelines due to the risks of drug-nutrient and drug-

drug interactions. [6]. Although adverse events were rarely 

reported due to administering multiple medications 

concurrently through EFT, it cannot be denied that drug-drug 

interactions and disruption in drug absorption may occur, 

leading to either adverse effects or poor treatment outcomes 

[8]. Meanwhile, drug-nutrient interactions could potentially 

contribute to tube clogging, hindering the delivery of 

medications and ultimately leading to suboptimal treatment 

[9,10]. Flushing of EFT with enteral formula also provides a 

favourable environment for bacterial growth that may increase 

the risk of infection [9,10]. Hence, good practice in EFT 

medication administration is crucial in maintaining the patency 

and hygiene of the EFT for its safe and effective use.  

 

Nurses in the intensive care practice have a higher tendency to 

know that sustained-release formulations, cytotoxic 

medications and Nystatin suspension should not be crushed or 

served through EFT. This is possibly due to a more frequent 

exposure to the handling of EFT in the intensive care setting; a 

higher number of nurses in the intensive care practice reported 

that they handle EFT all the time compared to those in general 

care. [3,4]. 

 

In our study, the most preferred way of improving EFT 

techniques by nurses would be through online educational 

programs, possibly due to the convenience it offers, which can 

especially be true during the pandemic period. On the other 

hand, previous studies have demonstrated that education 

programs given through evidence-based booklets and teaching 

sessions have been successful in improving nurses’ knowledge 

and practice [11-15]. Specifically, a study by Chen CJ et. al. 

reported that after an educational program was carried out, the 

ordinary drug delivery error rate fell significantly from 60.83% 

to 2.42% [11]. 

 

The main limitation of this research is that it was a single-centre 

study. Another limitation is that the assessment of nurses’ 

practice was solely based on a questionnaire, rather than by 

direct observation. Our suggestion for future studies would be 

to incorporate direct observation as part of the assessment, 

besides also including an intervention such as the education on 

EFT medication administration. 

 

CONCLUSION 

 

The knowledge gaps and inconsistencies in practices may 

affect the delivery of medications through enteral feeding, and 

may potentially compromise patient outcomes. Hence, 

continuous educational programs should be carried out to 

ensure that the practice of nurses related to enteral feeding is 

safe, effective and up to date. 
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ABSTRACT  

  

Introduction: Nilotinib is effective in patients with chronic myeloid leukemia (CML), but is also 

associated with hyperlipidemia, which can be a risk factor for atherosclerotic vascular events.  

Objective: To determine the completeness in monitoring the fasting lipid profile (FLP), changes in 

lipid levels before and after the initiation of nilotinib, and changes in lipid levels after statin therapy. 

Method: This was a retrospective cohort study that included all patients with CML in the chronic or 

accelerated phase, who were receiving follow up under the haematology clinic of a regional referral 

hospital in the state of Perak, Malaysia. Patients who had been prescribed nilotinib from the beginning 

of January 2010 to June 2020 were included in the study, including patients who were still on 

treatment as well as those who, despite having their treatment discontinued during the observation 

period, still followed up in the clinic. The monitoring of FLP was defined as either “complete” (with 

both pre-initiation and post-initiation FLP available); or “incomplete” (with either one of pre-

initiation or post-initiation FLP available); or “not ordered”. An LDL level of ≥ 2.6 mmol / L was 

considered suboptimal. Since the changes in FLP parameters were found to not be normally 

distributed, the data were evaluated using the Wilcoxon test, whereby a two-tailed p-value of P < 

0.05 was considered statistically significant. Result: 61 patients who met the inclusion criteria were 

included. The FLP test was not ordered in 16 patients, incomplete in 33 patients and complete in 11 

patients (18%). Patients who had completed the test displayed a significant increase in median HDL, 

LDL, and total cholesterol level from 1.27 to 1.46 mmol / L (p = 0.009), 2.10 to 3.30 mmol / L (p = 

0.003) and 3.90 to 5.33 mmol / L (p = 0.005) respectively after the initiation of nilotinib. Statin was 

prescribed to 6 patients with a baseline mean LDL of 4.77 mmol / L, whereby the mean LDL was 

significantly reduced by 1.82 mmol / L (p = 0.003) after treatment. Conclusion: Patients experienced 

a significant increase in total cholesterol and LDL levels with nilotinib. Treatment with statin has 

elicited a significant reduction in LDL. Only a small proportion of patients received complete FLP 

monitoring, which warrants attention from the health authority.   

 

 

INTRODUCTION  

  

Chronic myeloid leukemia (CML) is a clonal disease of 

haematopoietic stem cells secondary to the chromosomal 

translocation of chromosomes 9 and 22, which forms the 

Philadelphia (Ph) chromosome, further resulting in the 

formation of the hybrid BCR-ABL fusion gene and its 

oncogenic product, BCR-ABL kinase. Deregulated tyrosine 

kinase activity plays a central role in the pathogenesis of CML 

[1]. 

 

The approval of the first-generation tyrosine kinase inhibitor 

(TKI), imatinib, in 2001 revolutionized the treatment of CML 

patients [2]. Imatinib had demonstrated superior efficacy 

compared to the standard therapy consisting of cytarabine and 

interferon, which resulted in a median survival period of only 
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about 6 years [3]. Treatment with TKIs renders CML less 

severe, and into a similar state as to chronic disease, with a life 

expectancy comparable to that of the general population [4]. 

However, the use of imatinib was forced to be discontinued in 

some patients who developed intolerable adverse events (AE) 

or disease resistance [5]. Later, more potent second-generation 

TKIs such as nilotinib, dasatinib, bosutinib, and ponatinib were 

approved [6]. Nilotinib was shown to induce a better major 

molecular response (MMR) and a lower rate of disease 

progression compared to imatinib [7-8]. 

 

Considering how patients may require lifelong TKI treatment, 

its safety profile is important. Namely, myelosuppression, 

cardiac and arterial vascular occlusive events, QT 

prolongation, pancreatitis, hepatotoxicity, electrolyte 

abnormalities, haemorrhage, and fluid retention were some of 

the more serious AEs that are associated with nilotinib [9]. 

Furthermore, other AEs that were commonly reported in 

clinical trials included rash, pruritus, headache, nausea, fatigue, 

alopecia, myalgia, and upper abdominal pain [9]. 

 

Hyperlipidemia is a major risk factor for cardiovascular 

diseases [10] and was reported to be associated with the use of 

nilotinib [9]. Indeed, the ENESTnd study reported an increase 

in total cholesterol and low-density lipoprotein (LDL) within 

three months of treatment [11]. Meanwhile, a study conducted 

by Rea et al. also discovered a significant increase in both high-

density lipoprotein (HDL) and LDL within 3 months of 

nilotinib treatment [12]. In a separate study, an elevation of 

total cholesterol and triglycerides (TG) was found in 28% and 

12% of patients who were treated with nilotinib, compared to 

an increase of total cholesterol and TG in only 4% and 8% of 

patients respectively when treated with imatinib [9]. 

Furthermore, a study in Poland revealed that metabolic adverse 

effects related to glucose and lipid metabolism as well as 

vascular events such as myocardial infarction and ischemic 

stroke were significantly more frequent in the nilotinib group 

compared to the dasatinib group [13] 

 

Aim of the study 

 

In the local setting, the monitoring of lipid profile and 

treatment-related complications of second-generation TKIs 

have not been adequately investigated in real-life settings. 

Therefore, we aimed to evaluate the occurrence of 

hyperlipidemia associated with nilotinib use and the 

completeness of fasting lipid profile monitoring among CML 

patients who were receiving follow up in the haematology 

clinic of a regional referral hospital in the state of Perak, 

Malaysia. 

 

 

 

METHOD 

 

This was a retrospective cohort study that involved all patients 

who started with nilotinib. All such patients were proven to 

have the Philadelphia chromosome (Ph+) CML and were 

diagnosed with either chronic-phrase CML (< 10% blasts in 

peripheral blood and bone marrow) or accelerated-phase CML 

(10% – 19% blasts in peripheral blood and bone marrow) based 

on classifications set by the World Health Organization [14]. 

Patients with Ph + acute lymphoblastic leukaemia (ALL) and 

those transferred to other hospitals were excluded. 

 

A list of CML patients, who had been prescribed nilotinib from 

the beginning of January 2010 to June 2020, was retrieved from 

the pharmacy’s dispensing records. Patients who were 

prescribed nilotinib but had their nilotinib treatment withdrawn 

or discontinued during the observation period, whilst still 

attending follow up sessions in the clinic, were also included. 

All patients received proprietary nilotinib (Tasigna®).   

 

There were 152 CML outpatients who obtained TKI (imatinib, 

nilotinib, and ponatinib) at the study centre during the study 

period, up to 1st June 2019, of which, 65 CML patients were 

prescribed nilotinib according to the pharmacy dispensing 

record, and all such patients were included in the study. 

 

The medical records of the patients were then traced from the 

haematology clinic, and the samples were collected using 

consecutive sampling. A standard data collection form was 

used to collect demographic and clinical data from paper-based 

and electronic medical records. The progress of the patients 

was followed from the initiation of nilotinib up to June 2020. 

 

The molecular response of the patients was determined based 

on their BCR–ABL1 transcript levels, whereby a major 

molecular response (MMR) is defined as a BCR – ABL1 

transcript level of ≤ 0.1% [6]. The patient’s FLP prior to 

initiation of nilotinib and at least one month after initiation was 

traced. Dyslipidemia was defined as having total cholesterol 

greater than 5.2 mmol / L, LDL greater than 2.6 mmol / L, TG 

greater than 1.7 mmol / L, and HDL less than 1.45 mmol / L in 

men and less than 1.2 mmol / L in women.  

 

The monitoring of FLP was defined as either “complete” (with 

both pre-initiation and post-initiation FLP available), or 

“incomplete” (either one of pre-initiation or post-initiation FLP 

available) or “not ordered”. Furthermore, the use of statin and 

the subsequent changes in FLP after initiation of statin were 

evaluated. However, in situations whereby patients had been on  
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a lipid-lowering agent prior to the initiation of nilotinib, the 

lipid profile of such patients were excluded from the analysis 

of changes in lipid profile.   

 

Statistical analysis was performed using SPSS® (version 20.0). 

The demographic characteristics of the patients, co-

morbidities, MMR and TKI treatment history were 

descriptively reported. Categorical data were presented as 

frequencies and percentage values, while continuous data were 

reported in the form of mean ± standard deviation (SD) or 

median (interquartile range [IQR]) if they were not normally 

distributed. 

 

All patients with partially missing data as well as patients who 

became lost to follow-up were included if they had complete 

records for nilotinib initiation and FLP results. In this 

experiment, hyperlipidemia associated with nilotinib presents 

itself as changes in total cholesterol, HDL, LDL and TG before 

and after nilotinib. The changes in FLP were not normally 

distributed and were therefore evaluated using the Wilcoxon 

test. A two-tailed p-value of P < 0.05 was considered 

statistically significant. 

 

RESULTS 
 

Of the 65 patients who were treated with nilotinib, 4 patients 

were excluded; 1 patient had been transferred to other hospital 

for care and the remaining 3 patients were diagnosed with 

Philadelphia positive (Ph+) ALL.  Most of the patients were 

male (50.8%), with a mean age at diagnosis of 42 ±15.8 years. 

The mean age at the time of nilotinib initiation was 44 ±15.8 

years.  Most of the patients (88.5%) were diagnosed to be at the 

chronic phase of CML at the time of diagnosis (Table I). 

 

 Nilotinib was administered as a first-line TKI to only 9 patients 

(14.8%), 2 of which were diagnosed with CML in the 

accelerated phase. The majority of patients (n = 52, 85.2%) 

switched to nilotinib as the second-line therapy due to several 

reasons as illustrated in Figure I. A total of 33 patients (54.1%) 

achieved MMR with a median of 9 months (IQR 17.3 months). 

Nilotinib was withheld in 18 patients (29.5%), including two 

patients who were diagnosed with cerebrovascular accident 

(CVA) after 3 years of nilotinib. Of the two patients with CVA, 

one patient had normal FLP, while the other had been on statin 

therapy before the initiation of nilotinib. 

 

There were 16 patients (26.2%) who had not been tested for 

FLP, while an incomplete FLP was observed in 33 patients (6 

patients only had pre-initiation FLP levels, while 27 patients 

only had post-initiation FLP levels). A total of 12 (19.7%) 

patients underwent complete FLP monitoring, with their FLP  

 

 

recorded for both pre-initiation and post-initiation (Table II), of 

which 11 of the 12 patients had a significant increase in median 

HDL, LDL and total cholesterol levels from 1.27 to 1.46 mmol 

/ L (Z: -2.599, p = 0.009), 2.10 to 3.30 mmol / L (Z: -2.937, p 

= 0.003) and 3.90 to 5.33 mmol / L (Z: -2.805, p = 0.005) 

respectively. However, the triglyceride levels of patients were 

reported to have a non-significant reduction from 1.59 to 1.35 

mmol / L (Z: -0.459, p = 0.646). 

Statin was prescribed to 12 patients (19.7%), with a mean pre-

treatment LDL of 4.77 mmol/L. The use of statin with a median 

duration of 95 days significantly reduced the mean LDL by 

1.82 mmol / L, resulting in a mean of 2.95 mmol / L (t = 2.966, 

P = 0.003). However, the reduction in LDL did not meet the 

optimal cut-off level for high CV risk patients, which was ≤ 2.6 

mmol / L [15]. 

 

 

Table I. Patient Socio-demographic and Clinical Characteristics (n = 61) 

 

Characteristics  Number (%) 

Gender   

   Male  31 (50.8) 

   Female  30 (49.2) 

Age at diagnosis, years  

   Mean 42.0  

   Range 8 - 76  

Ethnicity   

   Malay  36 (59.0) 

   Chinese  16 (26.2) 

   Indian  9 (14.8) 
Co-morbidities   

   Diabetes mellitus  10 (16.4) 

   Hypertension  15 (24.6) 
   Chronic kidney diseases  2 (3.3) 

CML phase at diagnosis  

   Chronic  54 (88.5) 
   Accelerated  7 (11.5) 

Nilotinib as   

   1st line TKI  9 (14.8) 
   2nd line TKI  52 (85.2) 

Reasons of switching nilotinib as 2nd line (n = 52) 

   Suboptimal response 31 (59.6) 

   Intolerance with imatinib 11 (21.2) 

   Loss of MMR  6 (11.5) 
   Disease progression   3 (5.8) 

   Unknown  1 (1.9) 

MMR   

   Yes  33 (54.1) 

   No  28 (45.9) 

Reasons of stopping nilotinib  (n = 18) 
   Mutation that resistant to nilotinib 6(33.3) 

- T315i  4 (22.2) 

- E255K  1 (5.6) 
- Y253H  1 (5.6) 

   Defaulted follow up    5 (27.8) 

   Suboptimal response 3 (16.7) 
   Cerebrovascular accident 2 (11.1) 

   Death  2 (23.9) 

 

CML: Chronic myeloid leukemia; MMR: Major molecular response; TKI: 

Tyrosine kinase inhibitor 
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DISCUSSION 

 

In general, we found that nilotinib was associated with a 

significant increase in total cholesterol, LDL, and HDL, but a 

non-significant reduction in TG. Notably, the proportion of 

patients with suboptimal LDL level had increased from 23.5% 

(n = 8) to 77.8% (n = 28) after starting nilotinib. The results 

were very similar to an earlier study in which there was an 

increase in the proportion of patients with suboptimal LDL at 

12 months of treatment from 48.1% to 88.9% [12]. Another 

study revealed that the incidence of hyperlipidemia with 

nilotinib therapy was 74.6%, which was significantly higher 

than that with dasatinib (46.4%) [16].  Similarly, our study 

showed a high proportion of patients with newly-occurring 

hyperlipidemia or worsening lipid profile. These findings, 

however, are in contrast with some clinical trials that report an 

increase in patients with suboptimal LDL of about 26.7% and 

27.6% for nilotinib 300 mg twice daily and 400 mg twice daily 

[11]. 

 

Our study found that slightly more than a quarter of patients did 

not have their baseline FLP recorded prior to the initiation of 

nilotinib, indicating an inadequate FLP monitoring. In that 

regard, it is noteworthy that the current local clinical practice 

guideline does not require physicians to perform a baseline 

FLP. This fact prompts physicians to use clinical judgement 

and experience in deciding on whether or not to initiate a 

baseline FLP measurement [15]. Several common factors that 

influence the decision of physicians in such a scenario include 

patient age, comorbidity status, and risk of developing 

atherosclerotic cardiovascular diseases [17]. 

 

Consistent with the main cohort, we observed a significant 

increase in total cholesterol, LDL, HDL, and a non-significant 

reduction in TG among the subgroup of patients with pre-

initiation and post-FLP monitoring. This was in congruence 

with a Czech study, whereby the total cholesterol, LDL, HDL 

had increased significantly from 4.5 (2.8 - 6.9)  to 5.5 (3.9 - 6.8) 

mmol / L, 2.7 (1.4 - 5.4) to 3.0 (2.0 - 4.4) mmol / L, 1.0 (0.4 - 

1.8) to 1.5 (1.0 - 2.8) mmol / L, respectively, while TG was 

significantly reduced from 1.95 (0.8 - 4.8) to 1.32 (0.6 - 5.9) 

mmol/L during the first year of nilotinib treatment [18]. 

However, disparate evidence seems to suggest that both LDL 

and HDL elevation can be observed as early as 3 months of 

nilotinib initiation among those with CML in the chronic phase 

[12]. 

Therefore, in light of several findings mentioned earlier, FLP 

investigation should be recommended before initiation as well 

Table II. Monitoring of Fasting Lipid Profile 

 

 

 

Number 

(%) 

Baseline 

(mmol/L) 

After 

nilotinib 

(mmol/L) 

p-

value 

Pre-

treatment 

initiation 

only 

6 (9.8) 

LDL: 1.90 

(IQR 1.08) 

NA NA 

HDL: 1.14 

(IQR 0.73) 
TC: 3.78 

(IQR 1.78) 

TG: 1.37 
(IQR 1.82) 

     

Pre and 

post 

treatment 

initiation 

*11 
(19.7) 

LDL:  2.10 
(IQR 1.00) 

LDL: 3.30 
(IQR 1.77) 

0.003 

HDL: 1.27 

(IQR 0.66) 

HDL: 1.46 

(IQR 0.42) 
0.009 

TC: 3.90 

(IQR 1.30) 

TC: 5.33 

(IQR 1.63) 
0.005 

TG: 1.59 
(IQR 0.79) 

TG: 1.35 
(IQR 0.71) 

0.646 

     

Post-

treatment 

initiation 

only 

#25 
(44.3) 

NA 

LDL: 3.50 

(IQR 1.85) 

NA 

HDL: 1.46 

(IQR 0.75) 
TC: 5.30 

(IQR 1.70) 

TG: 1.27 
(IQR 0.96) 

     

No 

fasting 

lipid 

profile 

ordered 

16 
(26.2) 

NA  NA 

 
*Total patient with pre and post FLP was 12. One patient was excluded 

due to pre-existing statin use. 

 

#Total patient with post FLP was 27. One patient was excluded due to 

the LDL repeated less than 1 month after initiation of nilotinib; and one 

patient with pre-existing statin use. 

 

Note: Among the 16 patients (27.6%) with at least one FLP ordered 

before initiation of nilotinib, 23.5% of them had suboptimal LDL 

(median LDL: 2.05 mmol/L, IQR 0.93 mmol / L). Among the 36 patients 

(60.7%) with at least one FLP ordered after initiation of nilotinib, 77.8% 

had suboptimal LDL (median LDL: 3.30 mmol / L, IQR 1.67 mmol / L).  

Abbreviations: LDL: high-density lipoprotein; HDL: high-density 

lipoprotein; TC: total cholesterol; TG: triglycerides; NA: not applicable. 

 
 

Figure I. Reasons of Switching Nilotinib as Second Line TKI (n = 52) 
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as after three months and after six months of nilotinib initiation, 

followed subsequently by a yearly follow-up [19]. 

Cardiovascular risk stratification, supplemented with a baseline 

FLP, should be planned for all patients prior to the initiation of 

nilotinib [20]. The use of the Framingham general 

cardiovascular risk scores [21]can also be used to predict the 

risk of developing a cardiovascular event in such patients, 

among other steps such as setting an optimal level of LDL, 

which would allow the guiding of patient selection and 

intensity of monitoring. It is believed that these steps would 

minimize treatment-limiting complications and improve 

treatment outcomes [11] 

 

In addition, health education is important to empower patients 

towards actively participating in managing his or her treatment.  

An example of such an event can be seen in a local pharmacy 

care program with dedicated pharmacists was implemented to 

educate patients on the disease, treatment-related issues and 

adherence. It allowed physicians and pharmacists to counsel 

high-risk CML patients who started with nilotinib, 

incorporating educational modules on healthy lifestyle and diet, 

weight management, smoking cessation, and engagement in 

physical activities [10]. 

 

Among the 12 patients who started statin therapy, the LDL 

level was significantly reduced from 4.77 mmol / L to 2.95 

mmol / L (SD±1.49 mmol / L). Nevertheless, it is important to 

note that the initiated statin therapy had not been properly 

monitored for patient adherence or the appropriateness of the 

statin used. Furthermore, the degree of LDL lowering subjected 

to the dose of statin used. High density statin (atorvastatin 40-

80mg) or moderate density statin (atorvastatin 10-20mg) is 

associated with a 50% and above or 30 - 49% of LDL lowering 

effect [22].  The importance of statin therapy in nilotinib 

therapy is indubitable. In fact, a study by Rea et al. reported 

that the use of statin among patients with elevated LDL after 

initiation of nilotinib had significantly reduced the LDL level 

by 2.22 mmol / L [12]. It is evident that timely intervention with 

statin can effectively reduce cholesterol level [11], lowering the 

risk of atherosclerosis and cardiovascular diseases. However, it 

is necessary to exercise caution before statin initiation to avoid 

any potential drug-drug interactions with nilotinib [9]. 

Furthermore, the use of second-generation statins that is not 

metabolized by CYP3A4 such as rosuvastatin and pravastatin 

is preferred, as nilotinib may inhibit the metabolism of first-

generation statins such as simvastatin [23] 

 

A limitation of this study lies in the fact that this was merely a 

single-centre study with a small sample size. Furthermore, 

baseline characteristics such as body mass index (BMI), 

comorbidity status, diet, physical activities were not evaluated, 

and we were therefore unable to determine the predictors of 

hyperlipidemia. Prospective studies should investigate baseline 

FLP for patients have been started on nilotinib, while also 

ascertaining the presence of risk factors including age, smoking 

status, and medical history. Scheduled FLP monitoring should 

be established on conjunction to identifying risk factor in order 

to better understand the causality between the incidence of 

hyperlipidemia and nilotinib therapy. The long-term 

cardiovascular outcomes of nilotinib treatment, including the 

development of cardiovascular diseases, should also be 

evaluated. Finally, the current study also did not evaluate the 

type of statin used or its corresponding dose, and neither was it 

able to analyze temporal trends pertaining to the lipid-lowering 

effect or the patients’ adherence. Hence, the ability of statin 

therapy to improve the FLP outcomes of patients in the context 

of this experiment cannot be truly elucidated on account of the 

lack of information.  

 

CONCLUSION 

 

A significant increase in total cholesterol and LDL levels is 

observed in patients treated with nilotinib. Statin therapy is 

shown to elicit a significant reduction in LDL. However, only 

a small proportion of patients received complete FLP 

monitoring. The findings suggest that routine FLP monitoring 

at baseline and after initiation are crucial in minimizing 

treatment-limiting complications and optimising treatment 

outcomes. 
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ABSTRACT  

  

The term “triple whammy” refers to a drug interaction following the concurrent use of angiotensin-

converting enzyme inhibitors or angiotensin-II receptor blockers, diuretics and non-steroidal anti-

inflammatory drugs, the combination of which greatly increases the odds of acute kidney injury. 

Here, we report a case of a 66-year-old gentleman who was admitted into a tertiary care hospital for 

elective orthopaedic intervention. He had previously been prescribed sacubitril/valsartan and 

frusemide and had newly been started on celecoxib during hospitalisation. Upon the initiation of 

celecoxib, a mild increase in his serum creatinine was immediately observed, and this occurrence is 

believed to be due to the “triple whammy” combination. The combination of perindopril, frusemide 

and celecoxib continued to be overlooked throughout his hospitalisation. He was subsequently 

planned to be discharged with celecoxib on top of his existing chronic medications. However, upon 

discharge, the dispensing pharmacist took notice of the drug interaction and successfully intervened 

to withhold celecoxib. 

 

 

INTRODUCTION  

  

“Triple whammy” refers to a drug interaction following the 

concurrent use of angiotensin-converting enzyme inhibitors 

(ACEIs) or angiotensin-II receptor blockers (ARB), diuretics 

and non-steroidal anti-inflammatory drugs (NSAID). 

Individually, they pose a relatively small risk of acute kidney 

injury (AKI), but in combination, the risk increases 

substantially [1]. 

 

The combined use of NSAID, diuretics and ACEIs or ARBs 

can potentiate AKI due to their compounding effects on 

reduced renal blood flow and glomerular filtration rate. 

Individually, ACEIs and ARBs inhibit angiotensin II-mediated 

efferent arteriolar vasoconstriction, whilst NSAID inhibits 

prostaglandin-mediated afferent arteriolar vasodilation, both of 

which are capable of reducing blood flow to the kidney. 

Diuretics act by increasing the excretion of water and sodium 

from the body, decreasing the plasma volume. This plasma 

volume reduction, when occurring in tandem with a reduced 

blood flow through the use of both ACEIs or ARBs and 

NSAIDs in combination, could increase the risk of AKI [1,2]. 

 

In this paper, we report a case of an overlooked triple whammy 

in an inpatient setting. 

 

CASE DESCRIPTION  

 

A 66-year-old gentleman was referred for hospital admission 

from an orthopaedic clinic for wound debridement and ray 

amputation of the big toe and third toe of his left leg. Foot 

examination in the clinic revealed a non-infected wound of the 

left foot with dry gangrene at the big and third toes. 

 

The baseline laboratory investigations at the clinic were as 

follows: white blood cell count 7.1 x 109 / L, haemoglobin 14 

g / dL, platelet 342 x 109 / L, urea 7.4 mmol / L, sodium 138 

mmol / L, potassium 5.42 mmol / L, chloride 106 mmol / L and 

creatinine 105 𝝻mol / L. The patient’s coagulation profile was 

normal, and his body temperature reading was normal at 37℃. 

In terms of cardiovascular parameters, his systolic blood 

pressure was 107 mmHg, with a diastolic blood pressure of 65 

mmHg, and a pulse rate of 59 beats per minute. His respiratory 

rate was 20 breaths per minute, with SpO2 of 100% under room 

air. Furthermore, he had a pain score of 1 out of 10, a capillary 
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blood glucose level of 9.6 mmol / L and a mean arterial pressure 

of 79. 

 

He had a documented medical history of type 2 diabetes 

mellitus, hypertension, bronchial asthma, myocardial 

infarction, and bilateral peripheral vascular disease. 

Meanwhile, his medication history included dual anti-platelets, 

simvastatin, sacubitril/valsartan, trimetazidine, frusemide, 

bisoprolol, isosorbide mononitrate, empagliflozin, sublingual 

glyceryl trinitrate and insulins. However, the prescriber had 

been unaware of his medication history and only continued 

aspirin (100mg, once daily), frusemide (40mg, once daily), 

insulin (short-acting, 16IU, three times daily), insulin 

(intermediate-acting, 16IU, at night), perindopril (2mg, once 

daily) and atorvastatin (40mg, once daily) in the ward. 

Meanwhile, intravenous amoxicillin plus clavulanate (1200mg, 

three times daily), paracetamol (1000mg, four times daily) and 

celecoxib (200mg, when required) were also started as 

prophylactic antibiotic and analgesics. Wound debridement 

and ray amputation were performed on the second day of 

admission with no complications. 

 

On the first day of admission, he developed hyperkalaemia 

(potassium 6.31 mmol / L) along with a mild increase in serum 

creatinine from 105 to 121𝝻mol / L after just a single dose of 

celecoxib. A lytic cocktail was given, and consequently, his 

potassium was reduced to 4.43 mmol / L. 

 

The mild AKI had gone unnoticed until the third day of 

admission during a morning review by the specialist. The 

specialist reportedly ordered that an urgent renal profile be 

obtained, which came back with the following results: urea 8.4 

mmol / L, sodium 135 mmol / L, potassium 4.29 mmol / L, 

chloride 102 mmol / L and creatinine 108 𝝻mol / L. A total of 

three doses of celecoxib had been given throughout the 

hospitalisation. 

 

During his admission, he had also developed episodes of 

hypertension urgency, with recorded systolic blood pressure 

readings being in the range of 190 to 195 mmHg. To alleviate 

this issue, short-acting antihypertensives were given 

immediately. In the process, the inadvertent omission of the 

patient’s antihypertensives (bisoprolol, sacubitril / valsartan, 

isosorbide mononitrate) remained unnoticed. On the third day 

of admission, it was noted that the patient had one episode of 

hypoglycaemia due to a missed meal after the insulin injection 

at night. Insulin was then withheld in the morning that followed 

but restarted at a lower dose at midday since the patient’s 

glucose level rose to 12.8 mmol / L before lunch. 

 

The patient was discharged on the fourth day of admission in 

an afebrile state with the following oral medications: 

amoxicillin plus clavulanate, celecoxib and paracetamol. The 

dispensing pharmacist noticed the triple whammy combination 

and intervened. The intervention was agreed upon by the 

prescriber, and celecoxib was withheld. 

 

DISCUSSION 

 

The term “triple whammy” was first coined by Merlin C 

Thomas in 2000 following the observation that two patients 

demonstrated signs of kidney injury following the concurrent 

use of ACEIs or ARB, diuretics and NSAID. In a literal sense, 

“triple whammy” bears the meaning of three simultaneous, 

deleterious blows with a compounded effect [2]. Since the 

establishment of the term, similar reports of “triple whammy” 

had appeared worldwide involving a reduced creatinine 

clearance in patients taking the three medicines together 

[3,4,5,6], with fatality rates allegedly being as high as 10%, as 

reported by the Australian Adverse Drug Reactions Advisory 

Committee (ADRAC) [6]. Several risk factors for renal failure 

in “triple whammy” cases were identified, including old age, 

chronic kidney disease, dehydration, digoxin toxicity, acute 

illness and the recent addition of an NSAID to the existing 

ACEIs/ARB and diuretics regimen [7]. 

 

The prevalence of detected “triple whammy” occurrences in 

Malaysia is 0.5% [8], which is a figure that corresponds to 

findings from New Zealand (0.2%) [9]and Japan (0.3%) [10]. 

Despite the relatively low prevalence, “triple whammy” drugs 

(when used individually or in combination) are involved in 

over 50% of cases involving iatrogenic AKI reported to the 

ADRAC [6]. Moreover, a previous survey conducted at a 

government-funded district hospital located in the central part 

of Klang Valley, Malaysia found that 40.1% of outpatient 

prescriptions contained both ACEIs and diuretics [8]. This 

suggests the possibility that undetected “triple whammy” cases 

may be higher than anticipated, especially since the availability 

and widespread use of NSAIDs for pain or fever, particularly 

without appropriate screening, can potentially place patients 

who are on antihypertensives such as ACEi, ARB and diuretics 

at risk of AKI following its use. 

 

At the point of writing, available evidence does not suggest that 

a particular NSAID is more beneficial than another in terms of 

posing a lesser risk for AKI. All NSAIDs pose a risk to renal 

failure following both short-term (adjusted odds ratio, OR 1.82; 

95% CI 1.68 - 1.98) and long-term usage (adjusted OR 1.86; 

95% CI 1.72 - 2.01) [11]. Of all the NSAIDs, ibuprofen 

(adjusted OR 1.69; 95% CI 1.35 - 2.11), indomethacin 

(adjusted OR 2.15; 95% CI 1.66 - 2.78) and sulindac (adjusted 

OR 1.85; 95% CI 1.06 - 3.24) are found to be more likely to 

result in AKI as compared to celecoxib, a selective 

cyclooxygenase-2 (COX-2) inhibitor [12]. Although several 

observational studies had concluded that celecoxib 

outperformed non-selective NSAIDs [11,12,13,14] with 

regards to AKI risks, the risk difference across NSAIDs was 

not statistically significant, and with overlapping confidence 
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intervals. In fact, compared to non-NSAIDs users, a celecoxib-

user is associated with adjusted odds 1.54 (95% CI 1.14 - 2.09), 

meloxicam-user with adjusted odds 1.27 (95% CI 0.36 - 4.45), 

naproxen-user with adjusted odds 2.42 (95% CI 1.52 - 3.85), 

rofecoxib-user with adjusted odds 2.31 (95% CI 1.73 - 3.08) 

and users of other non-selective COX inhibitors with adjusted 

odds 2.3 (95% CI 1.6 - 3.32). [13]. In addition, care should also 

be exercised when interpreting the results as misclassification 

bias might follow with the use of prescription database analysis 

since the usage of over-the-counter medications cannot be 

identified. Therefore, there is no conclusive evidence pointing 

towards the superiority of one NSAID over the other class in 

terms of selectivity or duration of action. 

 

With regards to the case reported in this study, the patient 

showed an acute increase in creatinine level, but the increment 

did not fulfil the requisite level to be defined as an incident of 

AKI, with respect to definitions set by the Risk, Injury, Failure, 

Loss, End-Stage (RIFLE) criteria, the Acute Kidney Injury 

Network (AKIN) or the Kidney Disease Improving Global 

Outcomes (KDIGO). The 15.2% increase in serum creatinine 

was probably attributed to the ingestion of “triple whammy” 

combination, which may have been exacerbated by his 

underlying heart failure as another risk factor for AKI. 

Fortunately, however, his serum creatinine readings recovered 

to his baseline serum creatinine after two days, coinciding with 

the withdrawal of celecoxib from the regime. Despite this, it 

cannot be doubted that the combination of “triple whammy” 

drugs presents an independent risk factor for AKI [2,3,5,10]. 

Therefore, in more unfortunate situations as far as the currently 

reported case is concerned, such as if a slight change in 

haemodynamic parameters were to occur (such as in 

hypoperfusion), a full-blown lethal complication could have 

ensued. In fact, Lapi et al. demonstrated that a “triple whammy” 

could increase the risk of AKI by 31%, with the highest risk of 

AKI occurrence being within 30 days after the commencement 

of the combination therapy [15]. 

 

Patients above 65 years of age, such as in this case, are 

especially susceptible to this drug interaction. In fact, it has 

been found that, of all the outpatient prescriptions with a 

combination of ACEI and diuretics, 21.7% of them consist of 

elderly patients [8]. Moreover, common chronic medical 

illnesses such as chronic kidney disease, type 2 diabetes 

mellitus, hypertension, heart failure and arthritis are more 

prevalent with increasing age. Unsurprisingly, people with one 

or more of the above medical conditions are more likely to take 

one or all the “triple whammy” medicines. Elderly patients are 

also noted to have less-than-sufficient renal function, which 

could also predispose them to an increased risk of AKI [16]. 

 

In this case, the patient is treated with ACEIs or ARB for their 

renal and cardio-protective effects, likely on account of his 

diabetes and prior history of myocardial infarction. Steps 

should be taken to review the use of frusemide and celecoxib. 

Since the patient’s reported pain score at discharge was 1 to 2 

(from a scale of 10), which was by no means high, the use of 

celecoxib was brought into question for this case, prompting 

the pharmacist to suggest paracetamol as a maintenance 

therapy to replace celecoxib. Meanwhile, frusemide was left 

intact until his next visit to the cardiologist to reassess its 

necessity. 

 

A few other steps could have been taken to improve 

pharmaceutical care in this case. Firstly, the hypertensive 

episodes observed in this patient could have been avoided if his 

pre-admission antihypertensives were reinstated in a timely 

manner. Furthermore, pharmacists should record the 

medication history of patients within 24 hours of admission. 

The complete medication history should also be made available 

for all healthcare professionals to ensure a smooth transition of 

care. The “triple whammy” combination, as it occurs in this 

case, could have been avoided if more careful attention is given 

by pharmacists on the patient’s medical records. Finally, the 

patient’s insulin therapy should be given more emphasis, and 

his meals should be given more attention in order to avoid 

hypoglycaemia following a reduction in oral intake during 

hospitalisation. 

 

CONCLUSION  
 

In conclusion, pharmacists play a significant role in patient care 

as medication experts and the guardian of medication safety. 

Pharmacists should always pay attention to ensure that 

medications are screened on admission, during hospitalisation 

and on discharge to ascertain the appropriateness of 

medications in each stage. This could aid in reducing drug 

interactions and adverse reactions, while also allowing for the 

provision of appropriate advice to prescribers in order to reduce 

risk of potential pitfalls and prevent medication misadventure. 
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ABSTRACT  

  

The current study aims to explore the number of registered anticancer medicine in Pakistan and the 

price variation of these single-ingredient medicines. A data-based study was conducted between 

March 2021 and May 2021. Pharmaguide (Mobile Version 2020 – 2021), Druginfosys.com and 

Medicialstore.com.pk were used to derive the price of anticancer medications sold in Pakistan. The 

difference in minimum and maximum costs of each formulation was calculated, and the price 

variations in 81 anticancer medicines belonging to 14 different categories were analysed.  There were 

115 formulations registered for these 81 anticancer medications. Estimations in price difference 

revealed that topotecan (4mg / ml) had the highest price variation, while the lowest price variation of 

4.01% was observed for abiraterone acetate (250mg). Price variations among different anti-cancer 

brands marketed in Pakistan are noticeable and substantial, therefore necessitating action from the 

drug regulatory authority of Pakistan, not only to gain awareness on this issue, but also to set pricing 

thresholds to make the prices of anti-cancer medications more affordable. In addition, external 

reference pricing and reimbursement programs partially sponsored by the government or insurance 

companies can be a possible way to control the price variation of anti-cancer drugs. 

 

 

INTRODUCTION  

  

Cancer is the leading cause of mortality and morbidity. Overall, 

carcinoma of the breast (11.7%), lung (11.4%), prostate (7.3%), 

stomach (5.6%) and other types of cancer (53.9%) are observed 

among the majority of cancer patients in both developed and 

developing countries [1]. Meanwhile, haematological cancers 

(leukaemia, lymphoma, lymphoma and multiple myeloma) 

contributed 10% to the cancer burden [2] and according to 

recently published statistics, leukaemia was found to be the 

15th most commonly diagnosed cancer [3].  

 

In the year 2020, there had been about 38 million deaths 

worldwide attributed to non-communicable diseases (NCDs), 

of which, about 10.0 million deaths occurred due to cancer. It 

is estimated that by 2040, approximately 28.4 million new 

cases of cancer will be diagnosed, with an estimated 47.0% 

increase in cases as compared to 2020 [4].  Delayed diagnosis 

as well as impeded access and affordability to healthcare 

facilities substantially contribute to mortality among the cancer 

patients. Moreover, genetic factors and lifestyle habits could be 

potential contributing factors towards new cases of cancer [5].  

Furthermore, another important issue that cannot be ignored is 

the increasing treatment costs, leading to a consequent increase 
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in spending by the governments in order to acquire newly 

developed treatments for the affected population [6].  

 

In Pakistan, the 5th most populated nation globally [7], cancer 

has resulted in 10.0 million deaths in 2020 [4]. In addition, it 

has been reported by GLOBOCAN that in 2020, about 2million 

cases of cancer were diagnosed in Pakistan (90373females and 

88015males), with breast cancer (14.5%) being the most 

prevalent cancer in Pakistan followed by lip and oral cavity 

cancer (9.5%), lung cancer (5.9%), cancer of the oesophagus 

(5.7%), and colorectal cancer (4.8%), with other types of 

cancer making up about 59.6% of cancer cases [8]. However, 

the actual number of cases could be more than these as-reported 

figures due to early mortalities and negligence in diagnosis of 

patients by health care providers [9]. Moreover, there is also 

lack of a national registry to date in order to timely document 

and report newly diagnosed cancer cases as well as the 

mortalities associated with them. 

 

The recent development of new anticancer medicines, despite 

contributing to an increase in range of available medicines, 

causes an increase in the average cost of cancer medicines per 

month by approximately USD 100,000 from about USD 45,00 

in 2014    to as much as USD300,000in 2015 (whereby 1USD 

is equivalent to 152.50PKR as of 20th April 2021) [10,11]. In 

the context of the Pakistani healthcare setting, the availability 

of new drugs might put an additional burden on the health 

spending of the government, which could translate to an 

increase in expenses paid by patients. These issues, of drugs, 

would cause sufficient problems, not only by aggravating the 

disease condition of patients, but also by being detrimental to 

the affordability of these treatments among patients [12]. The 

price of anticancer medicines is a great cause of worry for 

Pakistani patients. In fact, it is believed that the income of an 

average family would not be able to afford treatment 

considering the fact that 45.5% of the population live below the 

poverty line [13], an issue that persists despite constant 

endeavours by the National Health Ministry Services. In 

addition, most of these newly developed anticancer 

medications would remain under patent protection for a 

specific duration, potentially limiting the availability of their 

prospective lower-costing generic counterparts which could 

mitigate cost issues. In public and private sectors, the 

availability of generic medicines is found to be as low as 15% 

and 31% respectively [14]. In fact, such figures depicting 

medication availability can be extrapolated even beyond 

Pakistan, as evident from a study conducted in 49 European 

countries [15].  

 

The current study aims to compare the prices of registered 

anticancer medicine brands in Pakistan and the price variation 

in their respective single-ingredient medicines. A large number 

of anticancer medicines, including those manufactured in 

Pakistan as well as those that are imported, are sold under 

different brand names by their respective national or 

multinational pharmaceutical firms [16]. Therefore, a 

comparison on the prices and price variations of various brands 

is necessary, particularly so for anticancer medicines. It is 

believed that data from this study would prove to be useful to 

prescribers, customers, and regulatory authorities in order to 

formulate and enforce more stringent policies aimed towards 

improving the availability and accessibility to anticancer 

medicines.   

 

METHODS  

 

A data-based study was conducted from 1st March 2021 to 31st 

May 2021. In situations where a comparison has to be made 

between two dosage forms (with the same active component) 

produced by two different manufacturers, comparisons are 

made on the basis of their active ingredients, specifically as 

they appear in their respective salt forms(whereby each salt of 

an active alkylating agents, anti-metabolites, vincaalkoids, 

taxanes, topoisomerase 1 inhibitor, miscellaneous agents, 

hormonal agents, biological agents, anti-cancer antibiotics, 

cytotoxic agents, aromatase inhibitor, anti-androgen, 5-α-

reductase and histone deacetylase inhibitor are considered 

separately) . 

 

Study Design 

 

Pharmaguide (Mobile Version 2020 – 2021), Druginfosys.com 

and Medicialstore.com.pk and other relevant sources of pricing 

notifications from the drug regulatory authority of Pakistan 

were used to derive the prices of anticancer medications sold 

locally in Pakistan. Pharmaguide is a reliable source of 

information related to the cost and availability of medications, 

serving as such for the past thirty years with consistent updates 

every three months. Costs in Pharmaguide are presented as 

actual retail (consumer) costs as it is depicted on packs.  Dosage 

forms containing a combination of active ingredients (either 

drug or drug salts) of different strengths, as they are 

manufactured by one or multiple different manufactures, were 

excluded from the study. 

 

Price Estimation 

 

Information concerning the quantity of registered brands, 

formulations, and manufacturer were collected, and 

information regarding the price of all enclosed medicine 

manufactured by completely different manufacturers, with 

respect to the varying strengths of medications, were identified 

and gathered into an MS excel sheet. In situations where 

comparisons are made between items of different pack sizes, 

the number of pills in each pack is used to compare their costs. 

The difference in minimum and maximum costs of each 

formulation was calculated, whereby the value does not take 

into account the manufacturer (that is, whether it was local or 
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multinational) of the more costly brands [17]. Furthermore, the 

cost of medicines with only a single brand is calculated by 

obtaining the difference between the maximum price of per unit 

tablet and the minimum cost of the per unit tablet, with 15% 

profit compared to the actual price [18]. To elaborate further on 

that point, the medicines had been sold by retail pharmacies 

with 15% profit to their customers. Therefore, the retail price 

was considered to be the maximum price and the trade price 

(which is 15% less than the retail price) is considered to be the 

minimum price. Medicines were classified based on their 

pharmacological categories; alkylating agents, anti-

metabolites, vincaalkolides, taxanes, topoisomerase 1 inhibitor, 

hormonal agents, targeted therapy/biological agents, anti-

cancer antibiotics, cytotoxic agents, aromatase inhibitor agents, 

anti-androgen agents, 5-α –reductase agents, miscellaneous 

agents, and histone deacetylase inhibitor agents. 

 

Data Analysis 

 

 All brands of the varying salts of anticancer medicines 

registered in the country were noted in conjunction with the 

retail value per unit pill. Then, the specific details pertaining to 

the type of drug (with specification of its salt species) are 

tabulated, while including a number of important factors such 

as the number of brands associated with the drug, the 

corresponding doses of the drug and their contribution, by 

percentage, within their drug class as well as with respect to 

their brands. The brands of each drug with the least and most 

value for their price were identified. Finally, with the 

consideration of all the prices of anticancer drugs (inclusive of 

all brands) that had been gathered in the datasheet, the 

difference between the highest and lowest value was 

calculated, from which, the value of price variation was 

calculated as follows [19]: 

RESULT 

 

A total of 81 drugs were registered with 115 different strengths 

(mg). In total 560 brands for 14 different classes of anticancer 

medications were identified. Of the many classes of anticancer 

medications studied in this research, the highest contribution is 

seen in hormonal agents with a total contribution of 20.53% 

(115 / 560), while anti-metabolites were found to be second, 

account for 15.35% (86 / 560). The details are described in 

Table I. 

 

The results show that the letrozole (2.5mg) tablets is ranked top 

among the retailed medications across 19 registered brands, 

making up 3.39% (19 / 560) of the total registered brands of 

anticancer drugs, followed by ibandronic acid (150mg) tablets 

at 2.85% (16 / 560) and p Prednisolone(5mg) tablets at 2.32% 

(13/560). Tamoxifen (10mg) tablets follow suit with a share of 

2.14% (12 / 560) among total registered brands of anticancer 

medication. The percentage contribution of all the anticancer 

medications within their classes, with respect to their registered 

anti-cancer brands, are presented in Table II. 

With relation to the price variations within the alkylating agents 

group, the maximum cost variation was 159.61%  (with price 

per tablet ranging from PKR 1363 to PKR 525), as seen in 

ifosfamide (1g), while the minimum cost variation was 8.0% 

(with a price per tablet of PKR 540 to PKR 500), as seen in 

decarbazine 200mg. However, among the anti-metabolites, 5-

fluurouracil (250mg / mL) injections demonstrated the highest 

price variation, that is, 1520% (with a price per tablet of PKR 

810 to PKR 50), and the minimum cost variation was 17.71% 

as seen in 6-mercaptopurine (50mg) tablets. Among Vinca 

alkaloids, the highest price variation was noted in vinblastine 

(10mg / ml) injections, that is, 48.75% (price per tablet of PKR 

595 to PKR 400), while vinorelbine 10mg/ml demonstrated the 

minimum price variation of the group at 17.64%.   

 

In the cytotoxic agents’ group, the maximum price variation is 

658.82%, as shown by etoposide (5mg) tablets, while the 

minimum price variation within in the group was 20%, as seen 

for etoposide (20mg) tablets. Finasteride was the only drug of 

the 5-α-reductase inhibitors that was available in three different 

strengths, the maximum and minimum price variation was 

47.61% and 37.71% for its 1mg and 5mg strengths 

respectively. Meanwhile, flutamide (250mg) and (calutamide) 

50mg, two drugs among the anti-androgen agents, the 

maximum and minimum price variations was noted to be 

40.84% and 547.69% respectively. Letrozole and anastrazole 

Price of most expensive brand- Price of least expensive brand) X 100 

                        (Price of least expensive brand) 

Table I. Contribution of anticancer in total registered brands 

 

Drug Class 

No. of 

Molecules in 

Each Class 

Total 

Brands of 

all Strength 

% Age in 

Total 

 

Alkylating Agents 
8 37 6.6 

Anti-metabolites 8 86 15.35 

Vincaalkolids 3 24 4.28 

Taxanes 2 52 9.28 

Topoisomerase1 

inhibitor 
2 15 2.67 

Miscellanous 2 45 8.03 

Hormonal Agents 13 115 20.53 

Biological agents/ 

Targeted therapy 
26 59 10.53 

Anti-cancer 

antibiotics 
8 64 11.6 

Cytotoxic 3 18 3.21 

Aromatase inhibitor 2 23 4.1 

Anti-androgen 2 9 1.6 

5-α-reductase 1 10 1.78 

Histone deacetylase 

inhibitor 
1 2 0.35 

TOTAL 81 559 99.91 
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were the two drugs of the aromatase inhibitor class, with 

maximum and minimum price variations of 700 % and 39.18% 

for the 2.5mg and 1mg strengths of different drugs respectively. 

Of the hormonal agents, the maximum price variation is 

1674.54% (price per tablet of PKR 6832 to PKR 385) as seen 

for ibandronic acid 150mg, while the minimum price variation 

is 4.01%, as shown by abiraterone acetate (250mg). As for 

taxanes, docetaxel 20mg / ml showed a maximum price 

variation of 386.66%, while the minimum price variation is 

4.66% as seen for paclitaxel (300mg / mL)

 

Class Num. of Brands Strength Contribution within class Contribution on in Total Brands (%) 

Alkylating agents 

  Cyclophosphamide 3 1000mg 8.10 0.53 

  Cyclophosphamide 2 500mg 5.40 0.35 

  Cyclophosphamide 1 200mg 2.70 0.17 

  Ifosfamide 2 2g 5.40 0.35 

  Ifosfamide 3 1000mg 8.10 0.53 

  Decarbazine 3 200mg 8.10 0.53 

  Oxaliplatin 8 100mg 21.6 1.42 

  Oxaliplatin 8 50mg 21.6 1.42 

  Oxaliplatin 1 150mg 2.70 0.17 

  Melphalan 1 2mg 2.70 0.17 

  Chlorambucil 1 2mg 2.70 0.17 

  Chlorambucil 1 5mg 2.70 0.17 

  Lomustine 1 40mg 2.70 0.17 

  Dibromodulcitol 1 250mg 2.70 0.17 

  Dibromodulcitol 1 50mg 2.70 0.17 

Anti-metabolites 

  Methotreaxte 10 2.5mg 11.62 1.78 

  Methotreaxte 7 10mg 8.13 1.25 

  Methotreaxte 4 50mg / vial 4.65 0.71 

  Methotreaxte 1 25mg / vial 1.16 0.17 

  Methotreaxte 2 5mg / vial 2.32 0.35 

  Methotreaxte 1 550mg / vial 1.16 0.17 

  Methotreaxte 1 1000mg / vial 1.16 0.17 

  Methotreaxte 1 1000mg / 10ml 1.16 0.17 

  Methotreaxte 1 50mg / 2ml 1.16 0.17 

  Methotreaxte 1 50mg / 10ml 1.16 0.17 

  Methotreaxte 1 500mg / 20ml 1.16 0.17 

  Methotreaxte 1 500mg / vial 1.16 0.17 

  5-fluurouracil 1 200mg 1.16 0.17 

  5-fluurouracil 4 50mg / ml 4.65 0.71 

  5-fluurouracil 3 50mg / 5ml 3.48 0.53 

  5-fluurouracil 1 50mg / 10ml 1.16 0.17 

  5-fluurouracil 3 500mg / ml 3.48 0.53 

  5-fluurouracil 2 250mg / ml 2.32 0.35 

  5-fluurouracil 1 25mg / 10ml 1.16 0.17 

  5-fluurouracil 1 25mg / 20ml 1.16 0.17 

  5-fluurouracil 1 100mg 1.16 0.17 

  5-fluurouracil 1 100mg / ml 1.16 0.17 

  Cytarabine 7 100mg / vial 8.13 1.25 

  Cytarabine 4 500mg / vial 4.65 0.71 

  Cytarabine 1 1000mg / vial 1.16 0.17 

  6-mercaptopurine 2 50mg 2.32 0.35 

  6-thioguanine 1 40mg 1.16 0.17 

  Pemetrexed injection 1 100mg / vial 1.16 0.17 

  Pemetrexed injection 1 500mg / vial 1.16 0.17 

Table II. Contribution of registered brands in different classes and individual anticancer 
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Class Num. of Brands Strength Contribution within class Contribution on in Total Brands (%) 

     

  Trifluridine/tipiricil 1 15mg 1.16 0.17 

  Trifluridine/tipiricil 1 20mg 1.16 0.17 

  Bendamustine Hydochloride 1 100mg / ml 1.16 0.17 

  Gemcitabine 8 1000mg / vial 9.3 1.42 

  Gemcitabine 1 1000mg / 50ml 1.16 0.17 

  Gemcitabine 8 200mg / vial 9.3 1.42 

  Gemcitabine 1 200mg / 10ml 1.16 0.17 

Vinca Alkakoids 

  Vincristine 10 1mg / ml 41.66 1.78 

  Vincristine 3 2mg / ml 12.5 0.53 

  Vinblastine 2 10mg / vial 8.33 0.35 

  Vinorelbine 4 10mg / ml 16.66 0.71 

  Vinorelbine 5 50mg / ml 20.83 0.89 

Histone Deacetylase Inhibitor 

  Farydak 1 20mg 50 0.17 

  Farydak 1 15mg 50 0.17 

5-α-reductase 

  Finasteride 3 1mg 30 0.53 

  Finasteride 6 5mg 60 1.07 

  Finasteride 1 300mcg / vial 10 0.17 

Anti-androgen 

  Flutamide 4 250mg 44.44 0.71 

  Calutamide 5 50mg 55.55 0.89 

Aromatase inhibitor 

  Letrozole 19 2.5mg 82.60 3.39 

  Anastrazole 1 1mg / vial 4.34 0.17 

  Anastrazole 3 1mg 13.04 0.53 

Cytotoxic Agents 

  Capecitabine 3 500mg 16.66 0.53 

  Pixantrone Dimaleate 1 29mg / ml 5.55 0.17 

  Etoposide 2 50mg 11.11 0.35 

  Etoposide 6 20mg / 5ml 33.33 1.07 

  Etoposide 4 20mg / ml 22.22 0.71 

  Etoposide 1 100mg / 5ml 5.55 0.17 

  Etoposide 1 100mg / ml 5.55 0.17 

Taxanes 

  Paclitaxel 5 6mg / ml 9.61 0.89 

  Paclitaxel 8 30mg / ml 15.38 1.42 

  Paclitaxel 5 150mg / ml 9.61 0.89 

  Paclitaxel 1 100mg / 16.7ml 1.92 0.17 

  Paclitaxel 3 100mg / ml 5.76 0.53 

  Paclitaxel 2 260mg / ml 3.84 0.35 

  Paclitaxel 4 300mg / ml 7.69 0.71 

  Paclitaxel 1 210mg / ml 1.92 0.17 

  Paclitaxel 3 6mg / 5ml 5.76 0.53 

  Paclitaxel 1 6mg / 16.7ml 1.92 0.17 

  Docetaxel 9 20mg / ml 17.30 1.60 

  Docetaxel 4 80mg / ml 7.69 0.71 

  Docetaxel 3 20mg / 0.5ml 5.76 0.53 

  Docetaxel 3 80mg / 0.5ml 5.76 0.53 

Topoisomerase 1 inhibitor     

  Irinotecan 2 40mg / vial 14.28 0.35 

  Irinotecan 5 100mg / vial 35.71 0.89 

  Irinotecan 2 100mg / 5ml 14.28 0.35 

  Irinotecan 2 40mg / 2ml 14.28 0.35 
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Class Num. of Brands Strength Contribution within class Contribution on in Total Brands (%) 

     

  Irinotecan 1 40mg / 5ml 7.14 0.17 

  Topotecan 3 4mg / ml 21.42 0.53 

Miscellaneous Agents 

  Cisplatin 7 50mg / ml 15.55 1.25 

  Cisplatin 5 10mg / ml 11.11 0.89 

  Cisplatin 4 10mg / 20mg 8.88 0.71 

  Cisplatin 1 50mg / 50ml 2.22 0.17 

  Cisplatin 1 1mg / 100ml 2.22 0.17 

  Cisplatin 4 50mg / 100ml 8.88 0.71 

  Cisplatin 2 25mg / ml 4.44 0.35 

  Cisplatin 1 100mg / ml 2.22 0.17 

  Carboplatin 2 200mg / 20ml 4.44 0.35 

  Carboplatin 6 150mg / 15ml 13.33 1.07 

  Carboplatin 6 450mg / 45ml 13.33 1.07 

  Carboplatin 4 50mg / 5ml 8.88 0.71 

  Carboplatin 1 150mg / vial 2.22 0.17 

  Carboplatin 1 450mg / vial 2.22 0.17 

Anti-cancer antibiotics 

  Doxorubicin 10 10mg / vial 15.38 1.78 

  Doxorubicin 9 50mg / vial 13.84 1.60 

  Doxorubicin 3 10mg / 5ml 4.61 0.53 

  Doxorubicin 3 50mg / 25ml 4.61 0.53 

  Doxorubicin 2 20mg / vial 3.07 0.35 

  Doxorubicin 1 10mg / 10ml 1.53 0.17 

  Doxorubicin 1 50mg / 50ml 1.53 0.17 

  Daunorubicin 5 20mg / vial 7.69 0.89 

  Bleomycin 4 15mg 6.15 0.71 

  Mitomycin C 3 10mg / vial 4.61 0.53 

  Mitomycin C 2 2mg / vial 3.07 0.35 

  Epirubicin HCL 3 10mg / 5ml 4.61 0.53 

  Epirubicin HCL 3 50mg / 25ml 4.61 0.53 

  Epirubicin HCL 1 10mg / vial 1.53 0.17 

  Epirubicin HCL 2 50mg / vial 3.07 0.35 

  Epirubicin HCL 1 2mg / ml 1.53 0.17 

  Idarubicin Hydrochloride 1 5mg / vial 1.53 0.17 

  Idarubicin Hydrochloride 2 10mg / vial 3.07 0.35 

  Idarubicin Hydrochloride 1 20mg / 20ml 1.51 0.17 

  Dactinomycin. 2 0.5mg / 3ml 3.07 0.35 

  Trastuzumab 1 160mg / vial 1.51 0.17 

  Trastuzumab 1 100mg / vial 1.51 0.17 

  Trastuzumab 1 600mg / 5ml 1.51 0.17 

  Trastuzumab 1 440mg / 20ml 1.51 0.17 

  Trastuzumab 1 150mg / vial 1.51 0.17 

Biological Agents/Targated therapy 

  Bevacizumab 1 100mg / 4ml 1.69 0.17 

  Bevacizumab 1 400mg / 16ml 1.69 0.17 

  Erlotinib 2 150mg 3.38 0.35 

  Erlotinib 1 25mg 1.69 0.17 

  Erlotinib 2 100mg 3.38 0.35 

  Everolimus 1 0.5mg 1.69 0.17 

  Everolimus 1 5mg 1.69 0.17 

  Everolimus 1 10mg 1.69 0.17 

  Everolimus 1 0.5mg 1.69 0.17 

  Everolimus 1 0.75mg 1.69 0.17 

  Everolimus 1 0.25mg 1.69 0.17 
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Class Num. of Brands Strength Contribution within class Contribution on in Total Brands (%) 

     

  Gefitnib 1 250mg 1.69 0.17 

  Imatinib 2 400mg 3.38 0.35 

  Imatinib 2 100mg 3.38 0.35 

  Lapatinib 1 250mg 1.69 0.17 

  Nilotinib 1 150mg 1.69 0.17 

  Nilotinib 1 200mg 1.69 0.17 

  Pazopanib 1 200mg 1.69 0.17 

  Pazopanib 1 400mg 1.69 0.17 

  Ruxolitinib 1 5mg 1.69 0.17 

  Ruxolitinib 1 15mg 1.69 0.17 

  Ruxolitinib 1 20mg 1.69 0.17 

  Sorafenib 3 200mg 5.08 0.53 

  Sunitinib 1 12.5mg 1.69 0.17 

  Sunitinib 1 25mg 1.69 0.17 

  Sunitinib 1 50mg 1.69 0.17 

  Ocrelizumab 1 300mg / 10ml 1.69 0.17 

  Ramucirumab 1 10mg / ml 1.69 0.17 

  Olaratumab 1 500mg / 50ml 1.69 0.17 

  Halaven 1 0.88mg / 2ml 1.69 0.17 

  Atezolizumab 1 1200mg / 20ml 1.69 0.17 

  Palbociclib 1 75mg 1.69 0.17 

  Palbociclib 1 100mg 1.69 0.17 

  Palbociclib 1 125mg 1.69 0.17 

  Ceritinib 1 150mg 1.69 0.17 

  Lenalidomide 1 5mg 1.69 0.17 

  Lenalidomide 2 10mg 3.38 0.35 

  Lenalidomide 1 15mg 1.69 0.17 

  Lenalidomide 1 25mg 1.69 0.17 

  Bortezomib 1 2mg / vial 1.69 0.17 

  Bortezomib 1 3.5mg / vial 1.69 0.17 

  Trametinib 1 0.5mg 1.69 0.17 

  Trametinib 1 2mg 1.69 0.17 

  Dabrafenib 1 50mg 1.69 0.17 

  Dabrafenib 1 75mg 1.69 0.17 

  Ribociclib 1 200mg 1.69 0.17 

  Ribociclib 1 600mg 1.69 0.17 

  Cetuximab 1 5mg / ml 1.69 0.17 

  Rituximab 1 100mg / 10ml 1.69 0.17 

  Rituximab 1 500mg / 50ml 1.69 0.17 

  Rituximab 1 10mg / 10ml 1.69 0.17 

  Rituximab 1 10mg / 50ml 1.69 0.17 

Hormonal Agents 

  Estradiol (Valerate) 2 5mg / ml 1.73 0.35 

  Estradiol (Valerate) 1 10mg / 3ml 0.86 0.17 

  Estradiol (Valerate) 3 2mg 2.60 0.53 

  Ethinylestradiol 2 5mg / ml 1.73 0.35 

  Ethinylestradiol 7 0.02mg 6.08 1.25 

  Ethinylestradiol 1 0.05mg 0.86 0.17 

  Ethinylestradiol 1 2mg 0.86 0.17 

  Ethinylestradiol 1 35mcg 0.86 0.17 

  Ethinylestradiol 10 0.03mg 8.69 1.78 

  Ethinylestradiol 1 0.035mg 0.86 0.17 

  Ethinylestradiol 1 0.035mcg 0.86 0.17 

  Ethinylestradiol 1 35mg 0.86 0.17 

  Ethinylestradiol 1 0.02mg / ml 0.86 0.17 
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Class Num. of Brands Strength Contribution within class Contribution on in Total Brands (%) 

     

  Prednisilone 13 5mg 11.3 2.32 

  Methylprednisilone 2 1000mg / vial 1.73 0.35 

  Methylprednisilone 4 40mg / ml 3.47 0.71 

  Methylprednisilone 2 40mg / 2ml 1.73 0.35 

  Methylprednisilone 1 80mg / 2ml 0.86 0.17 

  Methylprednisilone 1 125mg / 2ml 0.86 0.17 

  Methylprednisilone 2 500mg / vial 1.73 0.35 

  Tamoxifen 12 10mg 10.43 2.14 

  Tamoxifen 8 20mg 6.95 1.42 

  Exemestane 1 25mg 0.86 0.17 

  Megestrol 3 40mg 2.60 0.53 

  Megestrol 3 160mg 2.60 0.53 

  Abiraterone acetate 1 250mg 0.86 0.17 

  Ibandronic acid 16 150mg 13.91 2.85 

  Ibandronic acid 3 3mg / 3ml 2.60 0.53 

  Ibandronic acid 1 6mg / 6ml 0.86 0.17 

  Ibandronic acid 1 2mg / 2ml 0.86 0.17 

  Ibandronic acid 1 168.75mg 0.86 0.17 

  Ibandronic acid 1 2.5mg 0.86 0.17 

  Ibandronic acid 1 1mg / ml 0.86 0.17 

  Stilboesterol 1 0.5mg 0.86 0.17 

  Stilboesterol 1 120mg 0.86 0.17 

  Fulvestrant 1 50mg / ml 0.86 0.17 

  Lenvatinib (As Mesilate) 1 4mg 0.86 0.17 

  Lenvatinib (As Mesilate) 1 10mg 0.86 0.17 

  L-asparaginase 1 1000IU 0.86 0.17 

     

 

Among miscellaneous agents, different doses of cisplatin 

consisted of the most expensive and cheap brands, specifically, 

the 50mg / ml and 10mg / 20ml variations demonstrated price 

difference of 646.7% and 8 % price respectively. Among anti-

cancer antibiotics, highest price difference was found in 

doxorubicin (20mg / vial) injections (7092.98%), while the 

smallest price difference was 5.36% as seen in epirubicin HCl 

50mg/vials. In the group of biological agents, erlotinib 150mg 

showed the maximum price variation of 13418.29%, while the 

minimum price variation was 5.32% as seen in imatinib 100mg. 

Among topoisomerase 1 inhibitors, the highest price variation 

of 19912.25% was found in Topotecan 4mg / ml, while the 

smallest variation was 5.26% as seen in irinotecan 100mg / 

5m.l Panobinostat was the only histone deacetylase inhibitor 

drug available in two different strengths (20mg and 15mg). The 

data on the percentage of price variation among different 

brands is summarized in Table III. 

 

DRUG 
Dosage 

form 
DOSE (mg) 

No. of Manuf. 

Companies 

Maximum price per 

tablet (PKR) 

Minimum price per 

tablet (PKR) 

Percentage 

variation (%) 

Alkylating agents 

Cyclophosphamide Injection 1000mg 3 358 220 62.72 

  500mg 2 120 110 9.09 

Ifosfamide Injection 2000mg 2 2272 2000 13.6 

  1000mg 3 1363 525 159.61 

Decarbazine Injection 200mg 3 540 500 8 

Oxaliplatin Injection 100mg 8 21554 16000 34.17 

  50mg 8 10777.36 8900 21.09 

Anti-metabolites 

Methotreaxte Tablet 2.5mg 10 8 3.82 109.42 

  10mg 7 29.2 14.66 99.18 

 Injection 50mg / vial 4 237.6 194.5 22.15 

  5mg / vial 2 180 84 114.2 

5-fluurouracil Injection 50mg / ml 4 130 61.7 110.69 

  50mg / 5ml 3 84 40 110 

Table III. Percentage Variations among different brands 
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DRUG 
Dosage 

form 
DOSE (mg) 

No. of Manuf. 

Companies 

Maximum price per 

tablet (PKR) 

Minimum price per 

tablet (PKR) 

Percentage 

variation (%) 

       

  500mg / ml 3 162 80 102.5 

  250mg / ml 2 810 50 1520 

Cytarabine Injection 100mg / ml 7 180   

  500mg / vial 4 867 500 73.4 

6-mercaptopurine Tablet 50mg 2 8.24 7 17.71 

Gemcitabine  Injection 1000mg / vial 8 10100 8330 21.24 

  200mg / vial 8 2050 1675 22.38 

Vinca Alkakoids       

Vincristine Injection 1mg / ml 10 450 142 216.9 

  2mg / ml 3 319 231 38.09 

Vinblastine Injection 10mg / vial 2 595 400 48.75 

Vinorelbine   Injection 50mg / ml 5 9856 8370 17.75 

  10mg / ml 4 2200 1870 17.64 

5-α-reductase       

Finasteride Tablet 1mg 3 9.3 6.3 47.61 

  5mg 5 48.2 35 37.71 

Anti-androgen Agents      

Flutamide Tablet 250mg 4 50 35.5 40.84 

Calutamide Tablet 50mg 5 421 65 547.69 

Aromatase inhibitor      

Letrozole Tablet 2.5mg 19 600 75 700 

Anastrazole Tablet 1mg 3 238 171 39.18 
Cytotoxic Agents      

Capecitabine Tablet 500mg 3 208.33 140 48.8 

Etoposide Capsule 50mg 2 258 34 658.82 

 Injection 20mg / 5ml 6 846 376 125 

  20mg / ml 4 660 550 20 

Hormonal Agents      

Estradiol (Valerate) Injection 5mg / ml 2 21.6 15 44 

 Tablet 2mg 3 9 6.5 38.46 

Prednisilone Tablet 5mg 13 2.78 0.34 717.64 

Methylprednisilone  Injection 40mg / ml 4 140 103 35.92 

  40mg / 2ml 2 235 160 46.87 

  500mg / vial 2 1205 889 35.54 

  1000mg / vial 2 2285 1680 36.01 

Ethinylestradiol Injection 5mg / ml 2 21 7 200 

 Tablet 0.02mg 7 15.23 5 204.6 

  0.03mg 10 2 0.23 769.56 

Ibandronic acid  Tablet 150mg 16 6832 385 1674.54 

 Injection 3mg / 3ml 3 7138 1540 363.5 

Tamoxifen Tablet 10mg 12 22.75 8.6 164.53 

  20mg 8 29.7 8 271.25 

Megestrol Tablet 40mg 3 50 11 354.54 

  160mg 3 53.4 43.33 23.24 

Abiraterone acetate Tablet 250mg 2 1167 1122 4.01 

Taxanes       

Paclitaxel Injection 6mg / ml 5 5936 2500 137.44 

  30mg / ml 8 6000 3500 71.42 

  150mg / ml 5 22500 12200 84.42 

  100mg / ml 3 9000 7650 17.64 

  260mg / ml 2 17300 14705 17.64 

  300mg / ml 4 20325 19420 4.66 

Docetaxel Injection 20mg / ml 9 36500 7500 386.66 

  80mg / ml 4 24000 20000 20 

  20mg / 0.5ml 3 8000 7200 11.11 

  80mg / 0.5ml 3 20000 17000 17.64 

Miscellaneous Agents       

Cisplatin Injection 50mg / ml 7 1247 167 646.7 

  10mg / ml 5 200 122 63.93 

  10mg / 20ml 4 216 200 8 

  50mg / 100ml 4 778 523 48.75 
  25mg / ml 2 494 289 70.93 

Carboplatin Injection 200mg / 20ml 2 3888 958 305.84 

  150mg / 15ml 6 4102 1300 215.53 

  450mg / 45ml 6 4450 1463 204.16 

  50mg / 5ml 4 1131 700 61.57 
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DRUG 
Dosage 

form 
DOSE (mg) 

No. of Manuf. 
Companies 

Maximum price per 
tablet (PKR) 

Minimum price per 
tablet (PKR) 

Percentage 
variation (%) 

       

Anti-cancer antibiotics      

Doxorubicin Injection 10mg / vial 10 701 257 172.76 

  50mg / vial 9 2394 1000 139.4 

  10mg / 5ml 3 470 430 9.3 

  50mg / 25ml 3 2090 1000 109 

  20mg / vial 2 41000 570 7092.98 

Daunorubicin Injection 20mg / vial 5 728 570 27.71 

Bleomycin Tablet 15mg 4 1100 1000 10 

Mitomycin C Injection 10mg / vial 3 627 62.7 900 

  2mg / vial 2 180 18 900 

Epirubicin HCL  Injection 10mg / 5ml 3 788 670 17.61 

  50mg / 25ml 3 3635 2500 45.4 

  50mg / vial 2 3635 3450 5.36 

Idarubicin 

hydrochloride 

Injection 10mg / vial 2 9355 6400 46.17 

Dactinomycin. Injection 0.5mg / vial 2 292 240  

Biological Agents / Targated therapy                    

Erlotinib Tablet 150mg 2 6866.67 847 13418.29 

  100mg 2 5571.06 677  

Imatinib Tablet 400mg 2 4666.67 1666.7 179.99 

  100mg 2 1167 1108 5.32 

Sorafenib Tablet 200mg 3 3880 350 1008.57 

Lenalidomide Tablet 10mg 2 950 150.53 87.37 

Topoisomerase 1 inhibitor      

Irinotecan Injection 40mg / vial 2 5562 3000 85.4 

  100mg / vial 5 13349 7125 87.35 

  100mg / 5ml 2 7500 7125 5.26 

  40mg / 2ml 2 3000 2550 17.64 

Topotecan Injection 4mg / ml 3 23427 10000 134.27 

 

 

Since panobinostatwas available in single brand, the price 

variation was calculated using the retail price as the maximum 

price per tablet and the trade price (which was 15% less than 

the actual retail price) as the minimum price per tablet. This 

gives a price variation of 17.64%. Similarly, all the drugs of 

different classes of anti-cancer which were available in single 

brands had the same price difference of 17.64% [10]. The data 

on the percentage price variation among different brands with 

15% profit is summarized in Table IV.

 

DRUG 
Dosage 

form 
DOSE (mg) 

No. of Manuf. 

Companies 

Maximum price per 

tablet (PKR) 

Minimum price per 

tablet (PKR)with 

15% profit 

Percentage 

variation with 

15% profit 

Alkylating agents       

Cyclophosphamide Injection 200mg 1 55 46.75 17.64 

Oxaliplatin Injection 150mg 1 28500 24255 17.64 

Melphalan Tablet 2mg 1 36 30.6 17.64 

Chlorambucil Tablet 2mg 1 160 136 17.64 

  5mg 1 326 277.1 17.64 

Lomustine Capsule 40mg 1 74 62.9 17.64 

Dibromodulcitol Tablet 250mg 1 59 50.15 17.64 

  50mg 1 17 14.45 17.64 

Anti-metabolites       

Methotreaxte Injection 25mg / vial 1 166 141.1 17.64 

  550mg / vial 1 1260 1071 17.64 

  1000mg / vial 1 2558.52 2174.75 17.64 

  1000mg / 10ml 1 2754 2340.9 17.64 

  50mg / 2ml 1 90 76.5 17.64 

  50mg / 10ml 1 220 187 17.64 

  500mg / 20ml 1 145.8 123.93 17.64 

  500mg / vial 1 1830 1555.5 17.64 

5-fluurouracil Capsule 200mg 1 63 53.55 17.64 

 Injection 50mg / 10ml 1 162 137.7 17.64 

Table IV. Percentage Variations among different brands with 15% Profit 
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DRUG 
Dosage 

form 
DOSE (mg) 

No. of Manuf. 

Companies 

Maximum price per 

tablet (PKR) 

Minimum price per 

tablet (PKR)with 

15% profit 

Percentage 

variation with 

15% profit 

       

  25mg / 10ml 1 42 35.7 17.64 

  25mg / 20ml 1 79 67.15 17.64 

  100mg / ml 1 172 146.2 17.64 

  100mg 1 6 5.1 17.64 

Cytarabine Injection 1000mg / vial 1 1000 850 17.64 

6-thioguanine Tablet 40mg 1 54 45.9 17.64 

Pemetrexed 

injection 

Injection 100mg / vial 1 18900 16065 17.64 

  500mg / vial 1 70000 59500 17.64 

Trifluridine/tipiricil Tablet 15mg 1 5422 4608.7 17.64 

  20mg 1 6773 5757.05 17.64 

Bendamustine 

Hydochloride 

Injection 100mg / ml 1 7890 6706.5 17.64 

Gemcitabine  Injection 1000mg / 50ml 1 12804 10883.4 17.64 

Histone Deacetylase Inhibitor     

Farydak Tablet 20mg 1 760090 646076.5 17.64 

  15mg 1 760090 646076.5 17.64 

Cytotoxic Agents      

Etoposide Injection 100mg / ml 1 550 467.5 17.64 

  100mg / 5ml 1 550 467.5 17.64 

Hormonal Agents      

Estradiol (Valerate) Injection 10mg / 3ml 1 62 52.7 17.64 

L-asparaginase Injection 10000IU 1 2066 1756.1 17.64 

Methylprednisilone  Injection 80mg / 2ml 1 235 199.75 17.64 

  125mg / 2ml 1 297 252.45 17.64 

Ethinylestradiol  Capsule 0.05mg 1 31 26.35 17.64 

 Tablet 35mg 1 9.5 8.075 17.64 

  35mcg 1 14.76 12.54 17.64 

  2mg 1 10.23 8.69 17.64 

  0.035mg 1 9.52 8.09 17.64 

  0.035mcg 1 9.52 8.09 17.64 

  0.02mg / ml 1 14 11.9 17.64 

Ibandronic acid  Injection 6mg / 6ml 1 25464 21644.4 17.64 

  2mg / 2ml 1 10200 8670 17.64 

  168.75mg 1 385 327.25 17.64 

  2.5mg 1 18 15.3 17.64 

  1mg / ml 1 1500 1275 17.64 

Exemestane Tablet 25mg 1 190 161.5 17.64 

Stilboesterol Tablet 0.5mg 1 45 38.25 17.64 

  120mg 1 636 540.6 17.64 

Fulvestrant Injection 50mg / ml 1 30000 25500 17.64 

Lenvatinib (As 
Mesilate) 

Tablet 4mg 1 1973 1677.05 1764 

  10mg 1 4932 4192.2 17.64 

Taxanes       

Paclitaxel Injection 100mg / 16.7ml 1 9000 7650 17.64 

  210mg / ml 1 2032 1727.2 17.64 

Miscellanous Agents      

Cisplatin Injection 50mg / 50ml 1 648 550.8 17.64 

  1mg / 100ml 1 885 752.25 17.64 

  100mg / ml 1 1400 1190 17.64 

Carboplatin Injection 150mg / vial 1 1500 1275 17.64 

  450mg / vial 1 3000 2550 17.64 

Anti-cancer antibiotics      

Doxorubicin Injection 10mg / 10ml 1 440 374 17.64 

  50mg / 50ml 1 1950 1657.5 17.64 

Epirubicin HCL  Injection 10mg / vial 1 788 669.8 17.64 

  2mg / ml 1 8908 7571.8 17.64 

Idarubicin 

hydrochloride 

Injection 5mg / vial 1 5034 4278.9 17.64 

  20mg / 20ml 1 14166 12041.1 17.64 

Trastuzumab  Injection 160mg / vial 1 354535 301354.75 17.64 

  100mg / vial 1 221583 188345.55 17.64 

 

 

 600mg / 5ml 1 130000 110500 17.64 
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DRUG 
Dosage 

form 
DOSE (mg) 

No. of Manuf. 

Companies 

Maximum price per 

tablet (PKR) 

Minimum price per 

tablet (PKR)with 

15% profit 

Percentage 

variation with 

15% profit 

       

  440mg / 20ml 1 130000 110500 17.64 

  150mg / vial 1 32349 27496.65 17.64 

Biological Agents/Targated therapy                    

Bevacizumab Injection 100mg / 4ml 1 28800 24480 17.64 

  400mg / 16ml 1 114500 97325 17.64 

Erlotinib Tablet 25mg 1 1900 1615 17.64 

Everolimus Tablet 0.5mg 1 193.45 164.43 17.64 

  5mg 1 10500 8925 17.64 

  10mg 1 15000 12750 17.64 

  0.75mg 1 399.33 339.43 17.64 

  0.25mg 1 143.75 122.15 17.64 

Gefitnib Tablet 250mg 1 544.23 462.59 17.64 

Lapatinib Tablet 250mg 1 1344.33 1142.68 17.64 

Nilotinib Tablet 150mg 1 10640 9044 17.64 

  200mg 1 3800 3230 17.64 

Pazopanib Tablet 200mg 1 1766.67 1501.66 17.64 

  400mg 1 2944.43 2502.76 17.64 

Ruxolitinib Tablet 5mg 1 2637.66 2242.01 17.64 

  15mg 1 7912.96 6726.01 17.64 

  20mg 1 10380 8823 17.64 

Sunitinib Tablet 12.5mg 1 3377 2870.45 17.64 

  25mg 1 6685 5682.25 17.64 

  50mg 1 13088 11125 17.64 

Ocrelizumab Injection 300mg / 10ml 1 750018 637515.3 17.64 

Ramucirumab Injection 10mg / ml 1 78107 66390.95 17.64 

Olaratumab Injection 500mg / 50ml 1 142820 121397 17.64 

Halaven Injection 0.88mg / 2ml 1 50685 43082.25 17.64 

Atezolizumab Injection 1200mg / 20ml 1 561951 477658.35 17.64 

Palbociclib Injection 75mg 1 2254.4 1916.24 17.64 

 Tablet 100mg 1 2254.4 1916.24 17.64 

  125mg 1 22784.3 19366.65 17.64 

Ceritinib  Tablet 150mg 1 3757 3193.45 17.64 

Lenalidomide Tablet 5mg 1 288 244.8 17.64 

  15mg 1 760 646 17.64 

  25mg 1 1116 948.6 17.64 

Bortezomib Injection 2mg / vial 1 8000 6800 17.64 

  3.5mg / vial 1 28175 23948.75 17.64 

Trametinib Tablet 0.5mg 1 7645 6498.25 17.64 

  2mg 1 23555 20021.75 17.64 

Dabrafenib Tablet 50mg 1 4865 4135.25 17.64 

  75mg 1 7271 6180.35 17.64 

Ribociclib Tablet 200mg 1 7540 6409 17.64 

  600mg 1 24201.4 20571.19 17.64 

Rituximab   100mg / 10ml 1 34500 29325 17.64 

 Injection 500mg / 50ml 1 85500 72675 17.64 

  10mg / 10ml 1 23000 19550 17.64 

  10mg / 50ml 1 114000 16550 17.64 

Cetuximab Injection 5mg / ml 1 28500 96900 17.64 

Topoisomerase 1 inhibitor      

Irinotecan Injection 40mg / 5ml 1 3000 2550 17.64 

Aromatase inhibitor      

Anastrazole Injection 1mg / vial 1 5600 4760 17.64 

       

 

DISCUSSION 

 

To date, this is perhaps the first study aimed towards evaluating 

the price variation of anticancer drugs in Pakistan. The present 

study aims to compare the cost of different brands of anticancer 

drugs registered in Pakistan. Our findings have shown that 

there is large variation in the cost of different brands; price 

variations of 4.01% to 19,912.25% have been observed across 

115 different formulations of anticancer drugs. In fact, nine 

formulations demonstrated prices that varied from 4.01% to 

20%, while seven formulations showed price variations that 

exceed 30%. Furthermore, the price of nine formulations varied 

from 500% to as high as 10,000%. Topotecan 4mg / ml had the 

highest price variation 19,912.25% and the lowest price 

variation 4.01% was observed for abiraterone acetate (250mg).  
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The result of this research seems to strongly suggest that, in 

Pakistan, drugs are registered in different brands and 

formulations with a huge variations in price. The pricing of 

drugs in Pakistan is regulated under the Drug Regulatory 

Authority of Pakistan (DRAP) which works under the Federal 

Government. As of yet, there exists no clear price calculation 

formula in the Drug Act, 1976 [20].   

 

The price of cancer drugs and care can be improved through the 

establishment of policies and intervention aimed towards 

lowering the prices of the drugs [11]. It should be noted that 

availability and affordability are considered to be key 

requirements for the ubiquitous access of medicines, even more 

so as far as the availability and affordability of anticancer drugs 

are concerned, which are drugs essential for saving lives. 

 

One of the most important, yet difficult, challenges faced 

towards equity in healthcare is the price of medicine. The health 

budget of smaller developing countries such as Pakistan is 

greatly affected by their buying power for such medications. 

Numerically, it is expected that drug and drug-related 

expenditures can be anywhere between 50 - 90% of the total, 

non-personnel costs. Due to lack of knowledge on the cost of 

drug as well as drug quality and non-availability, it is difficult 

for physicians to decide on and to prescribe the most 

economical treatment [21]. Manufacturing companies instate a 

high cost of anti-cancer medications which are presented by 

sales representatives [22].  

 

A study conducted by Volger S et al. showed that the costs of 

the anti-cancer drugs in higher income countries (namely, 16 

European countries as well as Australia and New Zealand) vary 

widely from 28 to 388%. Meanwhile, the cost of the different 

anti-cancer medicines was found to be low in Greece and high 

in Sweden, Switzerland and Germany [23].  In a separate study 

by S. Salmasi., whereby the price of cancer drugs in high-, 

middle- and low-income countries are surveyed (including 10 

Asian countries, South-East Asian countries, as well as 

countries in Western Pacific and Eastern Mediterranean 

regions), it is found that the costs of the anti-cancer medicines 

were low in Taiwan, while highest prices was found in Oman 

[6]. Furthermore, a study by Tadesse and Fang found that in the 

public and private sectors of Ethiopia, the lowest price of 

generic anti-cancer drugs were sold at prices between 1.29 and 

2.62 times the international reference price [24]. As for our 

current study, a large price variation in between different 

anticancer drugs can be attributed to many factors, such as 

differences in the cost of production, prescribing of patented 

brands instead of generic brands, and the lack of subsidy 

schemes.  

  

In the developed countries like Australia, the cost of the anti- 

cancer treatment is funded through different Health  

Technology Assessment (HTA) reimbursement programmes 

such as the Pharmaceutical Benefit Scheme (PBS), the National 

Immunization Program (NIP) and the Medicare Benefit 

Schedule (MBS), as well as through several other means 

involving the public and private sectors [25]. The aim of these 

programmes is to improve the health care interventions through 

use of money from taxpayers, thus and lowering the cost of, 

and increase the quality and efficacy of, treatment with 

anticancer drugs [26]. In addition to all the government is 

spendings is an extra 6.7 million dollars to assist all Australian 

cancer patients to support and improve the results of cancer 

treatments [27]. In contrast, the government of Pakistan 

provides a limited amount free medications exclusively for the 

public health sector. Furthermore, limited funding for serious 

health issues like cardiac surgery, dialysis, renal transplant, and 

cancer is a prominent issue. The Punjab CML Project, for 

example, used to provided PKR 13 billion (approximately 

$85,274,371) for the free cancer treatment until 2017, before it 

was forced to close down due to lack of funding from the 

government, subsequently causing pharmaceutical companies 

to discontinue the provision of free medicines. Although the 

project had been re-initiated on June 2020, the provision of free 

medicines were again halted as of the 28th of February,2021 

due to the delay in the signing process of the memorandum of 

understanding (MOU) [28].  

 

To ascertain the availability and affordability of medicines, 

proper policies, external reference pricing, promotion of 

generics and reimbursement programmes must be developed 

for medicine pricing [29]. The first step in pursuit of that goal 

would involve quantitatively measuring and properly 

understanding the cost of medicines and the rationale behind 

their use. Therefore, considering the direness of the situation, 

the government, health care providers, and the general public 

should make strenuous efforts towards convincing the 

pharmaceutical manufacturing companies to ensure that 

medications are affordable to the general public. 

 

CONCLUSION 

 

Our study shows that there is a huge price variation among 

different brands of anticancer drugs marketed in Pakistan.  The 

highest price variation was observed for topotecan (4mg / ml). 

In light of such issues, there is deemed necessary for the 

government to set appropriate pricing systems in order to 

mitigate cancer-related mortality. External reference pricing, 

reimbursement programmes, effective strategies to implement 

policies, and creating monopoly rules for the exemption of tax 

would stabilise the price variations of anticancer drugs, whilst 

providing low budget medicines and treatment options for the 

relief of patients. 
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