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Preface
Drug interaction, in particular drug-drug interaction (DDI), is one of the contributors of 

medication errors and adverse drug event incidence. DDI, although a preventable cause 

of medication error, were found to cause at least 30% of ADE in Pennsylvania, USA 

(Grissinger 2016). In Indonesia. DDI incident was also found to reached above 50% in 

one of the teaching hospital in Java (Rahmawati et al. 2006).

Preventing medication error and adverse drug event caused by drug interaction can be 

done by utilizing information technology and information system in healthcare practice. 

Many organizations have come out with a website or application for drug interaction 

checkers, such as IBM Micromedex®, Drugs.com, DrugBank, and Medscape. Unfortunate-

ly, some application or website is a paid service if healthcare practice wants to incorpo-

rate it to their electronic prescribing system with high subscription cost. In addition, 

those application and website not catered to drugs available in Indonesia, posing anoth-

HU�GLƞFXOW\�HVSHFLDOO\�IRU�WKH�KRVSLWDO�SKDUPDF\�GHSDUWPHQW�DQG�KRVSLWDO�SKDUPDFLVW��

This book was made to document the steps that we have taken to come up with innova-

tive idea to tackle the DDI problems found in the hospital utilizing the experts in aca-

demia and the local hospital. This book contains step by step explanations on how to 

make innovation from drug-drug interaction problems in clinical practice in Indonesia. 

We hope that this book can inspire students to identify problems in healthcare and think 

of innovation to solve the problems. We also hoped through this book, students will be 

familiar with the strategies and steps that needs to be taken to implement the innova-

tion idea that students have come up with. Lastly, we would like to express our apprecia-

tion to Lira Medika Hospital and Indonesia International Institute for life sciences for 

their continuous support in the implementation of the program. We also would like to 

thank the Ministry of Education, Culture, Research, and Technology of Indonesia for the 

funding of the program as a part of the Matching Fund scheme: 3717/E3/SPM-

K.08/KL/2021.

Jakarta, November 2021
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MEDICATION ERROR, ADVERSE DRUG EVENT, AND DRUG 

INTERACTION 

 
Medication error is one of the most important issues the clinical setting. Although data 

on medication error incident in primary care setting is difficult to obtain, approximately, 

13% of adult patients and 31% of children patients were at risk of harm from 

medication error in the United States (Sears, Ross-White, & Godfrey, 2012). 

Moreover, in Indonesia, it was found that medication error was the most reported 

patient safety incident (Handayani, 2017).  

 

The National Coordinating Council for Medication Error Reporting and Prevention 

define medication error as “any preventable event that may cause or lead to 

inappropriate medication use or patient harm while the medication is in the control of 

the health care professional, patient, or consumer. Such events may be related to 

professional practice, health care products, procedures, and systems, including 

prescribing, order communication, product labelling, packaging, and nomenclature, 

compounding, dispensing, distribution, administration, education, monitoring, and use” 

(National Coordinating Council for Medication Error Reporting and Prevention, 2015). 

 
This definition suggest that medication error might be due, but not limited, to 

prescribing error, compounding and dispensing error, distribution of the medication, 

as well as administration and use of the medication. Prescribing error, in particular, is 

one of the major causes of medication error. A systematic review of the international 

literatures found that prevalence of prescribing error ranging from 2-94% (Assiri et al., 

2018). It was found that in the United Kingdom 12% of primary care patients were 

affected with a prescribing or monitoring error and the incident was as high as 38% in 

elderly patients. In addition it was also found that 5% of all prescriptions had 

prescribing error (Avery et al., 2012). In Mexico, it was found that 58% of prescriptions 

contain error (Zavaleta-Bustos, Castro-Pastrana, Reyes-Hernández, López-Luna, & 

Bermúdez-Camps, 2008). These findings showed that medication errors are a global 

issues with high incidence both in developed as well as developing countries (World 

Health Organization, 2016). 
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Medication error as well as prescribing error could result in undesirable outcome 

including adverse drug event (ADE) and drug interactions (World Health Organization, 

2016). Drug interactions in particular is one of the most common prescribing error. 

ADE is defined as “an injury resulting from medical intervention related to a drug” 

(Bates et al., 1995) which is more of a measure of harm to the patient as a result drug 

intervention. Meanwhile, drug interaction is a change in action or side effect of the 

drugs to concomitant administration with other drugs, food, beverages, as well as 

herbal supplement. 

 

One of the most common causes of drug interactions in the clinical setting is the 

interaction between drugs, or also termed as drug-drug interaction (DDI). DDI is also 

one of the most common error found in prescribing and dispensing (Nurfitria, Adillah 

Effendi, & Iskandar, 2019). DDI can results in increased or decreased pharmacological 

effect as well as an adverse reaction from a drug. DDIs are also deemed to be one of 

the most common cause of ADE (Palleria et al., 2013). This phenomenon was 

estimated to comprise of at least 30% of all adverse drug events (ADE) in 

Pennsylvania, USA (Grissinger 2016). It was also reported in Canada that prevalence 

of DDI reached as high as 18.7% in patients who received at least 2 infusion drugs 

(Grissinger 2016). In Indonesia, drug interaction prevalence in one of the teaching 

hospitals in Yogyakarta was found to be as high as 59% and 69% in inpatients and 

outpatients, respectively. Among the findings, DDI comprised of 38.4% and 36.7% 

from total drug interaction found in inpatients and outpatients, respectively (Rahmawati 

et al. 2006).  

 

DDI has been linked to ADE that cause prolonged hospitalization or new hospital 

admission (Dechanont et al. 2014). In group of patients who received multiple drugs, 

the risk of ADE caused by DDI is substantially increased (Cascorbi, 2012). 

Consequences of DDI also include additional cost of treatment to manage the ADE or 

decreased of drug pharmacological effect. Unfortunately, DDI data in Indonesia is still 

lacking most likely due to the lack of national reporting system on DDI as well as lack 

of resources and technology to identify DDI in most healthcare system in Indonesia. 

 

Considering the possible harm caused by DDI, it is essential to prevent DDI that is a 

part of medication error to ensure patient safety. Studies found that using automated 
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information system managed to reduce incident of medication error (World Health 

Organization, 2016). Computerized provider order entry (CPOE) with decision support 

might be effective to reduce the number of medication error, especially that is caused 

by DDI. To tackle this problem, in addition to educate healthcare providers and 

patients as well as implement medication review and reconciliation, The WHO 

recommend healthcare practice to implement and strengthened electronic prescribing 

and alert system (World Health Organization, 2016) which can be in a form of CPOE 

with DDI alert system focusing on clinically-relevant warnings. 
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INNOVATION PIPELINE: DRUG-DRUG INTERACTION 

DATABASE 

 
Knowing that DDI is one of a major problem in medication error and patient safety 

issue, it is important to try to find a solution for such problem in Indonesia. To propose 

the solution, steps can be taken as displayed in figure 1 below. 

 
Figure 1. DDI Database Innovation Pipeline 

 

 

Step 1: Clinical Immersion and Problem Identification 

 

Following the pipeline, to propose solution problem identification is the necessary first 

step. From the literature, we identified that DDI is a major problem in ensuring patient 

safety. Furthermore, it was pretty clear that utilizing automatic information system 

would be ideal to tackle the problem. We conducted a research of the commercially 

available drug interactions databases and programs, and some free and paid services 

were found as follow: 

- IBMâ Micromedexâ 

- Lexicompã 

- Medscape (https://www.medscape.org) 

Clinical	
Immersion	and	

Problem	
Identification

Ideation Building	the	
Team

Proposal	
Making	&	Grant	
Application
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Implementation
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- Drugs.com (https://www.drugs.com) 

- DrugBank (https://go.drugbank.com) 

  

From the databases listed above, one problem is that the databases are not freely 

available (IBMâ Micromedexâ and Lexicompã) and requires paid subscription. 

Another problem for the web-based freely available databases such as Medscape, 

Drugs.com, and DrugBank, are the limitation of such databases to be incorporated to 

local CPOE system in the hospital to allow for alert system. Free databases are also 

often used in the hospital pharmacy department as a tool for drug interaction checker 

and one major problem with using the system separately with the CPOE is that the 

databases are mostly based on FDA approved list of drugs and the searches are using 

the generic name of the drugs. This can pose a problem in efficiency of drug preparing 

and dispensing process by the pharmacy department in the hospital as most 

physicians prescribed drugs using its brand name. In addition, difficulty in making data 

comparison with locally available drug products in Indonesia can cause another error 

while checking for DDIs. 

 

Having this information on hand, we conducted a clinical immersion with our partner 

Lira Medika Hospital to study more about the hospital needs in regard to DDIs 

identification to prevent medication error. During the clinical immersion, a lot of 

meetings were conducted with the information technology (IT) and pharmacy team 

from Lira 

 Medika Hospital. It was found that although the utilization of paid subscription from 

IBMâ Micromedexâ or Lexicompã by incorporating the database to local CPOE 

system is one of the options to increase the efficiency in checking DDIs from 

physician’s order and prevent medication error, the price was very high. In addition, at 

the time of clinical immersion, the hospital used Medscape to check possible DDIs 

from physicians’ medication order and this significantly affect the order response time 

of the pharmacy department. The response time was longer due to the additional steps 

of inputting all the prescribed items from each prescription to Medscape to check for 

possible interaction. Not to mention, when possible DDI came up, the pharmacist 

would need to contact the prescriber and alert the physician of the possible DDI as 

well as confirm the prescription. This inefficiency further posed a problem when the 
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prescription load was high which lead to errors in the DDI checking step as well as 

longer time needed to dispensed medicine which can also lead to medication error 

due to late administration of drug. 

 

Following the clinical immersion process, the team identified that the lack of freely 

available DDIs databases which catered to Indonesia’s approved list of drugs to be 

incorporated to local CPOE system is the problem that we are facing in the hospital. 

From here we move one to the ideation step on how we can tackle this problem. 

 

 

Step 2: Ideation 

 

In the ideation step, it was pretty apparent that we will need to create a database of 

our own that can be linked to the hospital CPOE system. For this database and system 

to be fully integrated, we found that creating a web-based application can work as the 

intermediary. This website will be used to manage both the system and database, as 

it will be able to manage the users who will be using the system and it will also manage 

the drug and DDI datasets contained inside the database.  

 

The database created will need to cater specifically to Indonesian drug products, so 

our initial dataset will come from drug product inventory provided by Lira Medika 

Hospital. DDI information to complement the initial dataset will come from DrugBank 

as they have a freely available DDI dataset that can be downloaded by anyone. To 

finalize our database, both Lira Medika and DrugBank datasets will be cross-

referenced with each other, and the final dataset will form the main content of our drug 

database. It is important to note that this database that will be created will differ from 

other databases available that have been mentioned previously, because it will provide 

information for both drug product name (brand name) and drug contents (generic 

name), instead of being limited by one type of information. Our database will also have 

DDI information of drug contents that can be used by healthcare professionals during 

prescription ordering step and also during the preparing and dispensing process in the 

hospital pharmacy.  
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We also decide to add a DDI checker to the integrated website application to provide 

users with an immediate tool during prescription ordering as well as drug preparing 

and dispensing process. This DDI checker will work similarly like a simple search tool 

(e.g. Google), where the user simply inputs the drugs they wish to look into in the 

search boxes, whether using the generic or brand name of the drug, then the system 

will look into the DDI of the queried drugs inside the database and immediately show 

the DDI as the output to the user. This DDI checker will be able to increase efficiency 

during the drug preparing and dispensing process since healthcare professionals will 

not have to use other tools or databases with our integrated drug system & database. 

 

 

Step 3: Building the Team 

 

To be able to execute the idea, it is essential to have a team with various expertise. 

Because the problem itself is about DDIs and the hospital pharmacy operations, we 

included expert from pharmacy specifically in clinical pharmacy and pharmacology as 

well as expert in hospital pharmacy from our hospital partner. These two members 

would allow the team to validate data in the database as well as implement the new 

system in the hospital. 

 

The backbone of this innovation is information system and information technology. To 

enable us to create the database as such that the database allows effective and 

efficient usage whether it is by the public or incorporated to the hospital CPOE with 

alert system in place, the team needs experts in bioinformatics, programming, and 

information system. Those experts should also be joined by IT expert from the hospital 

that will help with incorporation of the databases to the local system. 

  

 

Step 4: Proposal Making & Grant Application 

 

As with every innovation, this project also needs funding to run. When the team have 

been formed, proposal making and submission to grant application is the essential 

next step. This step started with identifying potential grants to apply this project to. 
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Several grants that could be a potential fund sources for this type of project are listed 

in Table 1 below. 

 

Table 1. Funding Sources for DDI Innovation Project 
No. Funding Body Funding Scheme 
1 Ministry of 

Education, Culture, 

Research, and 

Technology 

(Kementerian 

Pendidikan, 

Kebudayaan, Riset, 

dan Teknologi) 

Matching Fund 

(https://kedaireka.id) 

2 Australia Awards in 

Indonesia 

Alumni Grant Scheme  

3 Ministry of 

Education, Culture, 

Research, and 

Technology 

(Kementerian 

Pendidikan, 

Kebudayaan, Riset, 

dan Teknologi) 

Riset Keilmuan 

(https://beasiswadosen.kemdikbud.go.id/risetkeilmuan) 

4 Internal funding 

from i3L 

LPPM Scheme for Internal Funding (CSR and/or 

Innovation Scheme) 

 

Identification of which funding scheme is suitable for the project will also dictates on 

how the proposal is made. In making the proposal, every funding body and funding 

scheme might have different format and different requirements that should be met. 

However, in general, each proposal should cover: 

1. Background and rationale of the project 
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This section should explain the background and rationale of the project which 

include problem identification. This section should be able to explain the 

importance of the project or program proposed. 

2. Objective 

This section should include the objective and aim of the proposed program. 

3. Impact and Possible Outputs 

This section should explain the quantitative and qualitative impact of the 

program as well as all the possible outputs of the program (i.e. patent, 

publication, copyright, etc.). 

4. Program Design and Roadmap 

This section should include the design of the program that is proposed in the 

proposal and the roadmap for future development from the program. If there is 

any prior program directly related to the proposed program, it also should be 

included in the roadmap. 

5. Methods of Program Implementation 

Step by step explanation on how the proposed program will be implemented. 

6. Budget 

Budget needed to run the program, which include consumables, equipment, 

and cost for human resources. The budget should also factor in any cost related 

to program output. Budget should strictly adhere to the funding scheme 

requirement and specification. 

7. Timeline 

Timeline needed for program implementation which usually are divided into 

terms or months. The timeline should be able to specifically show working 

period for each step in the program implementation. 

 

Step 5: Proposal Implementation 

 

After the funding is granted, now it is time for proposal implementation. This step is 

where the program design and methods included in the proposal are executed. In this 

step, it is important to keep in mind the timeline and outputs being promised in the 

proposal as the outputs should be fulfilled by the end of the funding period. 
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Following the 5 steps explained above, the authors, as a team, managed to secure 

funding from Matching Fund to implement our innovation program on creating DDI 

database which catered to Indonesia’s approved list of drugs and can be incorporated 

to local hospital CPOE system. The making of the system will be explained in the next 

section of this book. 
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Drug Interaction Database and Its Application in Clinical 

Setting 

 
This section will discuss the process in creating the drug interaction system and the 

explanation on all the pages created in the system.  

 

 

Creating a Database for The System 

The database was created using MariaDB 15 software where the documentation can 

be found in this link https://mariadb.com/kb/en/documentation/. Below are the list of 

the tables with their entities that created for the drug-drug interaction system. 
 

1. Table Users 
This table is used to store the user information, both for i3L’user and Lira 

Medika Hospital’s user. 

 

Name Type Length Descriptions 

idusers bigInt 10  

idhospitals int 10  

name varchar 75  

email varchar 255  

password varchar 255  

avatar varchar 100  

login_count int 10  

created_by int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

deleted_by int 10  

deleted_at timestamp 0  
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2. Table Roles 
This table is used to store role permission information which will be joined to 

the “role_users”. 

 

Name Type Length Descriptions 

idroles bigInt 20  

name varchar 255  

slug varchar 255  

permissions longtext 0  

created_by int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

 

3. Table Role Users 
This table is used to store the relation between users and roles. 

 

Name Type Length Descriptions 

idroleusers bigInt 20  

idusers bigInt 20  

idroles bigInt 20  

created_by int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

 

4. Table Hospitals 
This table is used to store Lira Medika hospital’s information. 

  

Name Type Length Descriptions 

idhospitals bigInt 20  
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name varchar 50  

address varchar 150  

type varchar 100 

- Publicly owned 

hospitals 

- Nonprofit hospitals 

- For-profit hospitals 

logo varchar 250  

created_by int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

deleted_by int 10  

deleted_at timestamp 0  

 

5. Table Products 
This table will be used to store product dataset owned by i3L which will be 

used by RS Lira Medika. 

 

Name Type Length Descriptions 

idproducts bigInt 20  

products_code varchar 255  

name varchar 250  

created_by int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

deleted_by int 10  

deleted_at timestamp 0  

 

6. Table Contents Products 
This table will store the composition of the product where the ID drug is 

referred to the other table. 
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Nama Type Length Descriptions 

id bigInt 20  

idproducts bigInt 20  

iddrugs varchar 255  

nama varchar 255  

description text 0  

created_by int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

deleted_by int 10  

deleted_at timestamp 0  

 

7. Table Request Products 
This table will be used to store the product dataset which is requested by Lira 

Medika hospital, when the product is not found in the table products.  

Nama Type Length Descriptions 

idrequest bigInt 20  

name varchar 255  

description text 0  

image varchar 255  

status varchar 255 

- New 

- Approve 

- Reject 

created_by Int 10  

updated_by int 10  

created_at timestamp 0  

updated_at timestamp 0  

deleted_by int 10  

deleted_at timestamp 0  
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System Flow 

        

This section will discuss about the system flow of the system. Figure 2 shows about 

the cloud hospital’s server. It is shown that all the drug datasets will be linked 

between i3L and Lira Medika Hospital’s dataset where the drug-drug interaction 

dataset will be stored in i3L’s database. First, when the administrator/user check 

the drug-drug interaction (DDI) in the prescription, he/she will open the website 

(front-end website) from Lira Medika Hospital and input the list of the drugs, then 

the system will check the DDI data through API to the i3L website and database. 

Then, it will return the DDI information to the administrator/user. 

 

 
Figure 2. Drug-drug interaction flow. 
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Flow system for the user can be seen in figure 3. It is shown that the user needs to 

input the drug names from the prescription to the system. Then, it yields the 

information if there is and there is no drug interaction occur.   

 
Figure 3. Flow system for the user. 

 

 

Use case of the system can be seen in the figure 4 where there are administrator and 

operator. Administrator will contribute to manage the back-end part of the website 

system where the administrator will manage the information of drug-drug interaction 

from the drug bank, update the data of the drug-drug interaction and then manage the 

users. Moreover, the operator will be able to check the DDI from the front-end website. 
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Figure 4. Use Case of the system. 

 

The application flow is shown in the figure 5. The user needs to login in order to input 

the drugs, then the hospital website will process the dungs and refer it to the i3L 

website, then as the result it will return the information weather there is drug interaction 

or not. 
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Figure 5. The application flowchart. 
 
 

Framework 

In this section, we will discuss about how to create and integrate the system API. We 

used a framework Laravel to create a website that store drug-drug interaction 

datasets. So, the framework is the website that will be connected to all the dataset in 

the database from the previous section. It can become the interface of the database. 

Below are step by step to create the website. 
 

1. Install Framework 

This system used Laravel to create the website. All the information related to 

laravel software can be accessed at: https://laravel.com/docs/8.x/. 
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2. Setup Configuration  

After laravel is installed on your computer, then we need to do the configuration. 

Below are the list of activities that need to be completed.   

a. Create a migration file 

File migration is used to create a table and interaction between the tables. 

The process and the output are shown in figure 6 and figure 7, respectively. 

The detail explanation can be accessed at: 

https://laravel.com/docs/8.x/database. 

 

 
 Figure 6. Example of code to create a migration file. 

 

 



20 
 

 
 Figure 7. Migration file in the folder. 

 

 

 

b. Setup .env file 

This setting is used to manage the connection to the database. The 

configuration or setting can be seen in the highlighted red color of figure 8.  
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 Figure 8. The configuration to connect the system to the database. 

 
 

c. Create Models file https://laravel.com/docs/8.x/eloquent 

Laravel use model file to access all the tables from database. The process, 

the output and part of the coding is shown in figure 9, figure 10 and figure 

11, respectively. 

 

 
Figure 9. The process to create a Models 
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Figure 10. The list of models created for the system. 
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Figure 11. The example code of a Model. 

 

d. Create a controllers file https://laravel.com/docs/8.x/controllers 

File Controller is used by Laravel to processes the Logic and bridging 

between Views and Database. The process and the output can be seen in 

the figure 12 and figure 13, respectively. 

 

 
Figure 12. The process to create controllers. 
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Figure 13. The list of controllers created for the system 
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e. Register the “Gate” file  

The figure 14 shows the code to register the Gate Authorized, it is used to 

limited permissions to the users. The detail explanation can be studied at: 

https://laravel.com/docs/8.x/authorization 

 

 
Figure 14. The code to register the gate file 
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f. Register the “Routes” file https://laravel.com/docs/8.x/routing 

The figure below shows the code to arrange Url, Controller, and Middleware 

(Gate). 

 

 
Figure 15. The code to register the routes file 
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g. Create Views file  

View is the place to design the interface. The figure 16 shows the folder of 

the view that manage the interface that will be shown to the users. For the 

detail information can be accessed at: https://laravel.com/docs/8.x/views 

 

 
Figure 16. The list of created view 
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3. API Integration 

 

After the system is created in the previous section, based on figure 2, we need 

to connect system API between i3L and Lira Medika hospital system. Therefore, 

once Lira Medika hospital send the request to obtain drug-drug interaction 

information that stored in i3L’s system, then through the API connection the 

i3L’s system will be automatically send the response of the request. Line code 

number 46 in the figure 17 shows the API integration code. The detail 

information can be further reviewed at: https://laravel.com/docs/8.x/http-client. 

 

 
Figure 17. The code to integrate the API. 
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