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ABSTRACT
Objectives: To discover the pediatrics and neonates standardized concentration of 
chemotherapy intravenous infusion as new initiatives in the Kingdom of Saudi Arabia. 
Methods: It is a new initiative project drove by national standardized concentration 
of chemotherapy intravenous infusion services. The projects formulated from the 
international business model, pharmacy project guidelines and project management 
institution guidelines of a new project. The initiative project is written through project 
management professionals and consisted of several parts, including the initial phase, 
the planning phase, the execution phase, the monitoring and controlling phase. Results: 
The pediatrics and neonates standardized concentration of chemotherapy intravenous 
infusion services with a defined vision, mission and goals. The services had various 
paybacks including clinical and economic on patients as discovered in the review. The 
continuous of the project was assured by risk management model description and 
the monitoring and controlling of the services as declared. The transition to operation 
project though closing project stage demonstrated in the analysis. Conclusion: The 
pediatrics and neonates standardized concentration of chemotherapy intravenous 
infusion services is a new initiative as part of the intravenous admixture program. 
The pediatrics and neonates standardized concentration of chemotherapy intravenous 
infusion will lessen medication errors and recover patient safety at healthcare system; 
it is highly recommended to implement in the Kingdom of Saudi Arabia. 
Keywords: Pediatrics, Neonates, Standardized, Concentration chemotherapy, 
Intravenous, Saudi Arabia.
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Pediatrics Standardized Concentration of Chemotherapy 
Intravenous Infusion: A New Initiative in Saudi Arabia

INTRODUCTION
In 2012-2015, during the implementation of 
the medications safety program, the pediatrics 
pharmacy program was part of the plan at several 
hospitals in the Kingdom of Saudi Arabia.[1,2] 
The pediatrics or neonatal pharmacy services 
contained of several programs and projects. The 
pediatrics medications safety program was part 
of the plan. The pharmacist did an excellent 
job during this period and declared the clinical 
and economic outcome of medication safety in 
pediatrics healthcare services.[3,4] Furthermore, 
the pharmacist discovered the noteworthy role in 
total parenteral nutrition, intervention to reduce 
morbidity and avoid additional superfluous costs 
in the healthcare system.[5,6] The pharmacist 
started standardized total parenteral nutrition in 
the pediatrics, neonates to prevent TPN related 
problems, and reduce healthcare providers and 
pharmacy staff workload.[7,8] Several litterateurs’ 
showed mistakes with chemotherapy in 
pediatric patients, while local or the Middle East 
literature not existed.[9,10] On the other hand, the 
standardized concentration of chemotherapy 
medications is a new initiative project as 
expandable of the role of the intravenous 
pharmacist in the medications safety program 
with pediatrics and neonatal populations.[11-14] 
The aim of the project is to review pediatrics 
and neonatal standardized concentration of 

chemotherapy medications in the Kingdom of 
Saudi Arabia.

Method of the Project 
It is a new initiative project drove from the national 
IV admixture and chemotherapy program.[15] The 
task force team of standardized chemotherapeutic 
concentration formulated and involved of from 
author’s expert in the parenteral medications. 
The committee utilized and drove the pharmacy 
parenteral administration guidelines and 
from the textbook and international literature 
standardized concentration of chemotherapeutic 
written by utilizing the international business 
model, pharmacy project guidelines and project 
management institution guidelines of a new 
project.[16-19] The standardized concentration 
adjusted based on the acceptable concentration, 
daily dose and the volume of bag as possible. The 
project is written through project management 
professionals and entailed of several parts, 
including the initial phase, the planning phase, 
the execution phase, the monitoring and 
controlling phase.

Initiative Phase
Assessment Needs
Each intravenous admixture services prepare 
a daily basis for various medications with 
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different concentrations and multiple diluent 
solutions. Also, the nurses administer different 
medications with different concentrations 
and solution. A higher workload of parenteral 
admixture services had been done by pharmacy 
staff and received by patients through nursing 
care. The high workload of the various number 
of concentration and solution may lead to the 
preparation or administration mistakes. As 
a result, the standardized concentration and 
solution of demand to prevent medication 
errors and reduce the workload of healthcare 
providers. Moreover, it’s excellent opportunity 
to inspire pharmaceutical companies to 
manufacture the same and frequency fixed 
ready-made solutions.

Market Analysis
Several medications came as powers for 
reconstitution or ampoules for mixing with 
diluent solutions. Other medications came 
as ready-made solution or diluted with a 
solution ready for administration. The ready 
came as strength of medications regardless of 
the approbate concentration administration 
through a central venous or peripheral line. 
Also, the pharmacy services had a manual 
preparation of parenteral medications with 
various concentration and solution diluted in. 
Those multiple factors may progress to increase 
workload and medications mistake. As a result, 
the standardized concentration of intravenous 
medications might decrease the workload and 
advance medication safety in practice.

SWOT Analysis
The most popular method utilized in quality 
management called the SWOT Analysis, 
which stands for the strengths, weaknesses and 
opportunities elements. The project had several 
strong points; for instance, implemented 
medication safety prevention measures, the 
reductions of the pharmacy with healthcare 
workload reductions. On the other hand, the 
weak points, including a few medications 
concentration and a limited number of diluent 
solutions. Moreover, there are multiple points 
for the opportunity; for instant implementation 
of patient safety and accreditation standards 
processes, while the threat points are if 
the higher administration of the project or 
pharmacy plan changes in the future. 

Planning Phase

Scope of the Project
The project covers the pediatrics and neonatal 
standardized chemotherapy concentration 
based on drug dosing and frequency 
administration. Besides, the concentration 

used as a common and maximum one with one 
to two solution dilution of chemotherapy with 
excellent stability.

Vision, Missions, Goals
The vision of the project is best pediatrics 
and neonatal standardized intravenous 
chemotherapy concentration. The message of 
the project is to provide suitable standardized 
intravenous chemotherapy concentrations 
for pediatrics and neonates with high 
stability and diluent solution. The aim of the 
project is to standardize the concentration of 
intravenous chemotherapy for pediatrics and 
neonates to prevent any drug concentration-
related problems, diminution the workload of 
healthcare providers and pharmacy staff and 
prevent the economic burden of the healthcare 
system of medication wastage. 

Project Description
The following policies were put in place 
for every pharmacist and other health care 
individuals: 

 The pediatrics and neonatal standardized 
chemotherapy concentration committee 
should be formulated at healthcare 
organizations. 

 The pediatrics and neonatal standardized 
chemotherapy concentration committee 
should consist of pediatrics, neonate’s 
IV pharmacist, pharmacy technician, 
pediatric oncology nursing representative, 
pediatric oncology surgical or medical 
representative, pediatrics physician, nurse 
representative, neonatal physician and 
nurse representative.

 The committee revises the pediatrics and 
neonatal standardized chemotherapy 
concentration and informs at least 
annually. 

 The education and training sessions should 
be conducted by the committee to all 
healthcare providers, including oncology 
physicians and nurses, with pediatrics and 
neonate’s pharmacy staff.

 The pediatrics and neonatal standardized 
chemotherapy concentration distributed 
to healthcare sectors at the institutions 
(Table 1). 

 The physician transcribes the prescription 
based on the pediatrics and neonatal 
standardized chemotherapy concentration.

 If the physician wishes to prescribe outside 
the pediatrics and neonatal standardized 
chemotherapy concentration guidelines, 
he should document the justification. 

 The prescription should send to the 
pharmacy, pediatrics IV pharmacist and 
pharmacy technician will prepare it based 
on the pediatrics and neonatal standardized 
chemotherapy concentration.

 The pharmacy staff sends the medications 
to the nursing department, and the nurse 
administers the medications based on the 
standardized concentration of medication 
guidelines. 

 The pharmacy department should measure 
the clinical outcome of the pediatrics and 
neonatal standardized chemotherapy 
concentration. 

 The pharmacy department should measure 
the economic outcome of the pediatrics 
and neonatal standardized chemotherapy 
concentration. 

 The pharmacy department should 
document any prescription non-adherence 
to the pediatrics and neonatal standardized 
chemotherapy concentration.

Plan Cost Management 
The financial budget should be selected in every 
new project. Also, the budget comprehends 
several things included the cost of the 
administration team meeting, educational 
courses and updated references. However, the 
budget should be observed from time to time. 

Executing Phase

Management Team
Each project had to have a leading 
administrative team. The team comprised of 
several essential memberships’ specialties. 
For an instant, a pediatric oncology clinical 
pharmacist, oncology distributive pharmacist, 
pharmacy technician, pharmacy total 
quality pharmacist, pediatrics medications 
safety pharmacist and pediatric oncology 
physician. The team had responsibilities for the 
implementation and monitoring of the project. 
The team had to educate and train concern 
healthcare providers about the project. The 
team update all standardized concentration 
medications list periodically and resolve any 
project problem-related issues until the project 
become one of operation system in healthcare 
organizations. 

Education and Training
Any new project needs orientation for 
management team members, education, 
and training for pharmacy staff, including 
pharmacists, pharmacy technicians and the 
healthcare providers, including physicians 
and nurses. Regular orientation for the project 
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for any new healthcare or pharmacy staff 
joined the organization. 

Monitoring and Controlling 
Phase Project 
Total Quality Management 
The Balance Scored Card is one of 
the total quantity management tools 
used for new project pediatrics and 
neonatal standardized concentration of 
chemotherapy medications. 
BSC consisted of four types the customer, 
finance, internal process, education, and 
innovation.20 The declared example of 
internal processes was the assessment 
of healthcare services of patients and 
neonatal standardized concentration of 
chemotherapy medications. The type 
of education and innovation measured 
the clinical outcome of pediatrics and 
neonatal standardized concentration 
of chemotherapy medications and also 
explored the education and competency of 
pharmacy staff. Another example related 
to the financial type; the measurement 
of the economic impact of pediatrics and 
neonatal standardized concentration 
of chemotherapy medications, while 
the customer types may be measure 
the patients, pharmacy staff, healthcare 
professionals’ pediatrics and neonatal 
standardized concentration of 
chemotherapy medications gratification in 
Saudi Arabia. 

Risk Management
There are six types of risk management, 
for instance, the budget risks, scope risks, 
schedule risks, personal risks, technical 
risks and quality risks.[21,22] The project 
might have exposed to typical risks such 
as personnel, budget, technical and quality 
risks. The current project suffered from 
personal risks related to the shortage of 
pharmacists or pharmacy technicians or 
not trained pharmacy staff. The second risk 
might be exposed to a financial budget risk; 
for example, the budget is not adequately 
covered the education and training and also 
not applicable to updated references. Also, 
it does not implement the computerized 
system during prescribing or alerting as it is 
another type of technical risk of the current 
project. The pediatrics and neonatal 
standardized chemotherapy concentration 
may be exposed to quality risks including 
of not fully implemented medication safety 
or non-quality pharmacist in the total 
management specialty. 
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Closing of the Project
The pediatrics and neonatal standardized 
concentration of chemotherapy at all healthcare 
governmental and private organizations is 
highly suggested to prevent medication errors 
that might lead to mortality. Also, to avoid 
needless economic burden on hospitals and 
primary healthcare centers in the Kingdom of 
Saudi Arabia. The project should continue at 
chemotherapy IV admixture at each pharmacy 
services and related committees. The pediatrics 
and neonatal Education and training for 
standardized concentration should be done 
repeatedly, update drug concentration and 
expanded parental medications necessary 
in the future. The annual celebration of all 
pediatrics and neonatal pharmacist and 
pharmacy technician staff is highly optional in 
the Kingdom of Saudi Arabia.
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