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Figure 1. Process of development of ‘Warfarin Talk’
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Table 1. Seven categories of utterance

Name of category Main contents

e Indication
Dosage and indications * Omission of dosage

e Reason to take warfarin

_ _ * Ethical drug
Drug-drug interaction
e QOver the counter drug

* Food
Drug-ood interactions (diet) e Fruits
*  Drinks

) _ * Natural substances
Drug-food interactions (supplements)
e Herbal supplements

e PT test

Monitoring * Normal range of INR
e The meaning of INR
* Bleeding

Adverse events e Brachycardia
* Bruise

e Dental treatment
e Headache

* Pregnancy

Precautions

* Breast feeding
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Table 2. Entity retrieval method

Category Entity database collection methods
1. Search for english ingredient name at “Korea
Pharmaceutical Information Center”(www.health.kr)
2. Check domestic distribution status
3. Collect the name of the ingredient in Korean
4. Search for ‘korean ingredient name AND finished
product(s)” at “Ministry of Food and Drug Safety,
pharmaceutical integrated information system”

Drug (https://nedrug.mfds.go.kr/index)

5. If the product name consists of product name +
formulation + dosage (e.g. aspirin protect tablet 100mg),
register the entity in two ways:
- product name with removed formulation and dosage (e.g.
aspirin protect)
- product name with removed dosage (e.g. aspirin protect
tablet)
1. Search on the Ministry of Food and Drug Safety, food
safety korea” (https://www.foodsafetykorea.go.kr/main.do)
2. Search as follows: Supplements - information by

Supplements
ingredient - Kkorean name

and food

3. Collect the name of ingredient in Korean and English
4. Search for english name on wikipedia to collect scientific
name

Examinations
Refer to the dictionary of medical terms

term
Symptom  Refer to the WHO-ART092 korean terms file from Korea

and disease

Institute of Drug Safety & Risk Management
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Example of database of utterance
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Table 4. Example of database of diversified utterance
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Table 5. Example of database of diversified entity
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Table 6. Characteristics of pharmacists

Characteristics (N=30)

Median (IQR)

Age(year)

Duration of working at hospital or community

pharmacy (month)

31 (29-25.5)

100.5 (43.25-123.5)

Experience of counseling on warfarin ¥ N (%)
Dispensing warfarin 28 (93.3)
Warfarin counseling 28 (93.3)
Anticoagulants Management Service 23 (76.7)

t Respondents were allowed to give multiple answers.
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APPROPRIATENESS CONSISTENCY

; neural __ .
disagree — ____disagree

0,
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_agree
44%
strongly
agree
neural ’ agree N 23%
43% 57%
RECOMMENDATION
disagree
neural_— 8 _3%
47% !
__strongly
disagree
3%
~ strongly
agree___
agree
27%
20%

Figure 9. Results of reliability survey 1: appropriateness, consistency,
recommendation
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HELPFUL COMPREHENSION

6 6 -
54 + + T+ T T T 5 T T T T T T—* Max
44 4 X O 44 Y ¢ X [MO— Median
3 v 3
24 + L+ L 1 4 4 2- + 4+ 4 4L 1L L% Min
1 1
COMPLETION
6 Lo
® Dosage and indications
54 7+ T T T T T Drug drug interaction
Drug food interaction (diet)
4- * m . )
v Drug food interaction (supplement)
3 ¥ + Monitoring
9 X Adverse event
O Precautions
1
Figure 10. Results of reliability survey 2: helpful, comprehension,
completion
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HELPFUL'

m Drug food interaction (diet)

m Dosage and indication
» Durg durg interaction m Durg food interaction (supplement)
B Monitoring B Precautions

m Nothing m Adverse event

T Respondents were allowed to give multiple answers.

Figure 11. Results of satisfaction survey 1: helpful

_37_



SATISFACTION USEFUL

10

® strongly disagree
" disagree

B neural

B agree

® strongly agree

Figure 12. Results of satisfaction survey 2: satisfaction, useful
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Abstract

Research on Development of
Warfarin Talk: A Messenger
Chatbot for Patients Receilving

Warfarin

Lee, hansol

College of pharmacy, Clinical Pharmacy
The Graduate School

Seoul National University

Warfarin treatment requires periodic prothrombin time monitoring
and dose adjustment because of its large inter— and intraindividual
pharmacokinetic/pharmacodynamic deviations and frequent interactions
with drugs and foods. Thus, South Korean general hospitals have
been providing pharmacists—led anticoagulation management service

since the mid-1990s for patients receiving warfarin.
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Currently, the rate of using direct oral anticoagulants is increasing
because of several large-scale clinical trials. Irrespective, warfarin is
still recommended as the first-line therapy 1in patients with
mechanical valve or moderate or severe mitral stenosis. Therefore,
periodic warfarin monitoring and management services are needed.
For this, continuously maintaining the anticoagulation management
service 1s essential. However, it 1s practically difficult to provide
repeated training to patients or to immediately respond to patient
needs because the service can be provided only during working days
with human resources that are limited. Therefore, new, accessible
alternatives that are not affected by time or place in a
non-face-to—-face manner are required.

In this study, we aimed to develop a chatbot that provides
information to patients who are receiving warfarin using the “Kakao I
open builder” platform provided by Kakao Corp. The contents were
organized based on training materials, frequently asked questions, and
the “Guideline for Taking Anticoagulant(warfarin)” issued in February
2019 (by the anticoagulation management service team) and were
supplemented with extra literature. Thus, to provide information
effectively, ‘Warfarin Talk’, a chatbot for patients under warfarin
treatment in a mobile messenger ‘Kakao Talk’, was developed by
selecting detailed contents and building a database by classifying the
content into seven categories: 1) dosage and indications, 2) drug-drug
interactions, 3) drug-food interactions (diet), 4) drug—food interactions

(supplements), 5) monitoring, 6) adverse events, and 7) precautions.

_64_



Afterward, we conducted a pilot test to verify if the chatbot is
reliable and has satisfactory performance. For testing reliability and
internal validity of chatbot performance, 30 pharmacists with
experience In warfarin counseling were enrolled for a web—-based
survey. In the survey, 24 respondents (80%) said that the chatbot’s
answers were consistent. Regarding appropriateness of the answers,
13 respondents (4496) said that the answers were appropriate, and 14
respondents (47%) said that they were willing to recommend the
chatbot to patients. We also received feedback for improving chatbot
performance, which was used to update chatbot contents.

Overall, 10 patients receiving warfarin treatment were included in a
survey to verify performance satisfaction of the chatbot. Among the
aforementioned seven categories, information on drug-food interactions
(diet) was reported to be the most useful; 9 respondents (90%) said
that they were satisfied with the chatbot, and 10 respondents (100%)
said that they were willing to use this chatbot in case they could not
visit pharmacists.

This study showed that warfarin-related information could be
provided to patients through a messenger—application-based chatbot.
However, this pilot study did not have enough sample size;, in
addition, it was not verified if the representative population could
validate reliability and satisfactory performance of the chatbot.
Therefore, further studies are needed to get more clarity on its
clinical utility.

There are some limitations of this newly developed ‘Warfarin Talk’.
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First, it is not possible to monitor patients directly with this chatbot.
Therefore, the chatbot cannot replace pharmacists, who play an
essential role in monitoring patients. Second, it may not understand
some questions asked by patients because it 1s difficult to make
natural language processing nearly similar to human speech with the
current technology. Third, because it uses the platform provided by
Kakao, its data cannot be reprocessed or transferred to a platform
available in hospitals.

Nevertheless, this study is significant because ‘Warfarin Talk  is the
first warfarin—-information-providing chatbot in South Korea.

We expect that this chatbot can provide warfarin-related information
to patients in real time, beyond time and space constraints, and will
have a positive impact on the workload of pharmacists in charge of
the anticoagulation management service. Furthermore, this study
demonstrated that a messenger-based chatbot can be used as a way
to provide medical information, which is one of the principal roles of

pharmacists.

keywords : warfarin, chatbot, medication consultant, user

experience

Student Number . 2018-27674
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