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Selection of 
Opportunities

For Improvement



No Problems Verification Domain Involved

1.
High percentage of inappropriate use 

of IVIG in neurological disorders.

61.2% of inappropriate use of IVIG in 

neurological disorders.

Safety

Effectiveness

2.

High percentage of expired 

medications returned by patients in 

wards.

20% of expired medications returned 

by patients in wards.
Safety

3.
Delayed in discharge prescriptions 

sent to in-patient pharmacy.

20% of discharge prescriptions sent 

to pharmacy after 4pm.
Timeliness

4.
Adherence to completion of ARF form 

when controlled antibiotic was initiated.

31% of ARF forms received at 

pharmacy are incomplete.
Safety

ARF = Antibiotic Request Form

Problem Identification
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No Problems S M A R T Total

1.

High percentage of inappropriate 

use of IVIG in neurological 

disorders.

24 23 24 23 22 116

2.

High percentage of expired 

medications returned by patients 

in wards.

22 21 21 20 21 105

3.
Delayed in discharge prescriptions 

sent to inpatient pharmacy.
17 21 19 21 21 99

4.

Adherence to completion of ARF 

form when controlled antibiotic 

was initiated.

19 22 20 21 22 104

Score 1 2 3

Indication Low Fair High
Group Members: 8

Problem Prioritization
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• Fractionated blood products derived

from pooled human plasma

• Given via intravenous (IV) infusion

• Act as immunomodulators in 

neurological disorders

1. Lee JL, Mohd Saffian S, Makmor-Bakry M, Islahudin F, Alias H, Ali A, Mohamed Shah N. Prescribing Practices of Intravenous Immunoglobulin in Tertiary Care Hospitals in Malaysia: A Need for a National Guideline for Immunoglobulin Use. Front Pharmacol. 2022 Jun 9;13:879287.

Guillain-Barré

syndrome 

(GBS)

Chronic 
Inflammatory 

Demyelinating 
Polyneuropathy 

(CIDP)

Multifocal 
Motor 

Neuropathy 
(MMN)

Autoimmune 
Encephalitis 

(AE)

Acute 
disseminated 
encephalo-

myelitis 
(ADEM)

Myasthenic 
crisis

Intravenous Immunoglobulin (IVIG)1
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S
Seriousness : Inappropriate use of IVIG

• Worsening of symptoms or exacerbation of
underlying conditions2

• Increased morbidity and mortality2

IVIG used for low 
evidence indication

• 5–15% risk of adverse effects such as 
headache, fever/chills and anaphylaxis (1%)3

Unnecessary prolonged 
duration and 
inappropriate 

dose/frequency

• Reactions occurred with fast infusion rates due 
to different strengths and brands of IVIG4 

Improper 
administration of IVIG

2. Dalakas MC. Update on Intravenous Immunoglobulin in Neurology: Modulating Neuro-autoimmunity, Evolving Factors on Efficacy and Dosing and Challenges on Stopping Chronic IVIg Therapy. Neurotherapeutics. 2021 Oct;18(4):2397-2418.

3. E.E. Perez et al. Update on the use of immunoglobulin in human disease: a review of evidence J Allergy Clin Immun (2017)

4. Palabrica FR, Kwong SL, Padua FR. Adverse events of intravenous immunoglobulin infusions: a ten-year retrospective study. Asia Pac Allergy. 2013 Oct;3(4):249-56. doi: 10.5415/apallergy.2013.3.4.249. Epub 2013 Oct 31.

Reason for Selection
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Reasons For Selection

Percentage of appropriate use of IVIG in neurological

disorders.

A
Improving appropriate use of IVIG in neurological

disorders to ensure better clinical outcome and reduce

treatment cost.

Remediable by appropriate strategies of change and

multidisciplinary approach.

Can be completed in a timely manner.

R

T

M

Reason for Selection
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Training Impact On

.

• The demand and 

consumption for IVIG 

are growing, leading to 

difficulties in obtaining supplies

• So, a rational plan with

evidence-based is 

needed.

Solís-Díez, G et al 20225

• A national guideline
(in Malaysia) on the 

prescription of IVIG for 

patients is instantly needed 

to help clinicians in 

prescribing IVIG 

appropriately.

Zahari, NH et al 20226

5. Solís-Díez G, Turu-Pedrola M, Roig-Izquierdo M, Zara C, Vallano A, Pontes C. Dealing With Immunoglobulin Shortages: A Rationalization Plan From Evidence-Based and Data Collection. Front Public Health. 2022 May 19;10:893770.

6. Zahari NH, Abd Hamid IJ, Tuan Din SA, Hashim IF, Zainudeen ZT, Mohd Shariff N, Ahmad NH, Tay CY. Practise of Immunoglobulin Replacement Therapy in Primary and Secondary Immunodeficiencies: A Single Centre Experience from Malaysia. Malays J Med Sci. 2023 Jun;30(3):112-121.

Literature Review
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Appropriate Use of IVIG
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Correct Indication • Guillain-Barré syndrome (GBS)

• Chronic inflammatory demyelinating polyneuropathy (CIDP) 

• Multifocal motor neuropathy (MMN)

• Myasthenic crisis

• Autoimmune encephalitis (AE)

• Acute disseminated encephalomyelitis (ADEM)

Correct Dose
• BMI ≤ 30 kg/m2 – use actual body weight for dose calculation

• BMI > 30 kg/m2 – use adjusted body weight for dose calculation

Correct Frequency Once daily dosing

Correct Duration
a) Acute: One off and for 5 days

b) Chronic: Cyclical every 3 weeks for 6 cycles then slowly titrate 

according to patients’ response

Correct 

Administration

a) Correct IVIG infusion rate

b) Monitoring & documentation of vital signs during infusion of IVIG

c) Monitoring & documentation of any adverse reactions

✓

✓
✓
✓
✓



Indication 

of IVIG 
Listed

in MOH Drug 

Formulary 

Chronic Relapsing Inflammatory 

optic Neuritis (CRION)

*Chronic Inflammatory 

Demyelinating

Polyneuropathy (CIDP)

Myelin Oligodendrocyte Glycoprotein Antibody-associated Disease (MOGAD)

Acute Disseminated 

Encephalomyelitis 

(ADEM)

*Multifocal Motor

Neuropathy 

(MMN) 

Neuromyelitis Optica Spectrum Disorder (NMOSD)

Stiff Person 

Syndrome

Myasthenia gravis

New Onset Refractory Status 

Epilepticus (NORSE)

Multiple Sclerosis

Autoimmune Encephalitis

Inflammatory MyopathyCNS Vasculitis

Myasthenic Crisis

Not Listed 

in MOH Drug 

Formulary 

Guillain-Barré

Syndrome (GBS)

* = Indication approved by Drug Control Authority (DCA)

Terms & Definitions
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Hospital Kuala Lumpur (HKL) is the largest hospital 

under the Ministry of Health (MOH).

Serves as critical national referral center for stroke, 

epilepsy, neuroimmunology and 

movement disorders.

HKL Neurology Department is a part of Institut Kajisaraf

Tunku Abdul Rahman (IKTAR) which is the first and 

the largest neuroscience center in the 

country. 

IKTAR

CLINIC

Introduction

12

Neurology 

Services

Neurology 
Ward

(in-patient)

N5A
N5B

Neurology 
Clinic 

(out-patient)

Total of 

52 beds



Highest IVIG 

User

Cost of IVIG usage for 

neurological disorders was 

RM8,335,249.80 in 2021

Off-label 

Indication

97% (n=67) of total IVIG is being 

used as off-label indication 
in 2021

IVIG is the SECOND most 

procured item in HKL, with a total 

of RM 10,173,111.20 in 2021

Problem Statement

13

HKL IVIG 

Procurement

Shortage of plasma has disrupted 

the supply of IVIG. 

PDN has suggested to 

limit use of IVIG for 

off-label indication. 
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Effect

Inappropriate use of IVIG in neurological disorders will lead to 

poor clinical outcomes, higher treatment costs and adverse 

event from improper administration of IVIG.

Possible 

Cause

Multiple factors including the absence of standardized 

protocols, easy accessibility of IVIG, and a lack of 

interdisciplinary teams for referral may contribute to this 

problem.

Aim of Study 
Thus, this study aims to ensure the appropriate use of IVIG in 

neurological disorders.

Problem Statement



Problem Analysis 
Chart



Inappropriate 

use of IVIG 

in neurological 

disorders

Unnecessary 

prolong 

use of IVIG 

Improper 

dose of IVIG

No IVIG 

referral team

Unsure 

indication 

of IVIG

Unsure proper 

administration 

of IVIG

Easy 

accessibility

No 

standardized 

guideline

Lack of 

knowledge

No Malaysia 

CPG/

protocol

Use actual 

body weight for 

obese patient

Fear of 

relapse

No 

consensus

Lack of proper 

monitoring
No proper long 

term 

maintenance 

treatment plan

Patient 

preferences

Continuation of 

care by medical 

officer

Limited human 

resources
Lack of subject  

matter expert

No other 

alternatives 

available

Diagnosis not 

confirmed

Lack of 

knowledge

No IVIG 

monitoring form
No protocol 

to refer

Lack of 

training

No proper 

monitoring of 

adverse reaction

Wrong 

infusion rate

Lack of 

restriction of 

use

Stock 

supplied 

from PDN

Not 

controlled

Round 

up dose
No body weight 

recorded

Lack of 

knowledge
Lack of 

knowledge
Delay in lab 

investigation

Different 

brands

16



General Objective

▪ To increase the percentage of appropriate use of 

IVIG in neurological disorders. 

Specific Objectives

1. To identify the prevalence of inappropriate use of 

IVIG in neurological disorders. 

2. To identify the contributing factors which leads to 

inappropriateness use of IVIG in neurological 

disorders.

3. To formulate and implement the remedial measures.

4. To evaluate the effectiveness of the remedial 

measures taken.

Study Objectives

17



Key Measurement
For Improvement



Role & Responsibility

Nurse

Pharmacist

Doctor

Yes

Patient diagnosed with 

neurological disorders 

Patient indicated 

for IVIG treatment

Nurse administers IVIG

Pharmacist supplies IVIG

Other 

treatment

Nurse monitors any adverse 

reaction and record patient’s 

parameter

Treatment with 

IVIG completed

Doctor prescribes IVIG

Pharmacist screens 

prescription for any 

intervention

No

No

Yes

Process of Care

19



Model of Good Care (1)

20

No Critical Steps Criteria Standard

1.
Patient indicated for IVIG 

treatment

Doctor established a neurological diagnosis to be treated 

with IVIG.
100%

2. Doctor prescribes IVIG

a. Doctor prescribes correct dose of IVIG. 100%

b. Doctor prescribes correct frequency of IVIG. 100%

c. Doctor prescribes correct duration of IVIG. 100%

3.

Pharmacist screens 

prescription for any 

intervention

a. Pharmacist screens prescription for correct indication of 

IVIG.
100%

b. Pharmacist screens prescription for correct dose of 

IVIG.
100%

c. Pharmacist screens prescription for correct frequency 

of IVIG.
100%

d. Pharmacist screens prescription for correct duration of 

IVIG.
100%
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No Critical Steps Criteria Standard

4. Pharmacist supplies IVIG

a. Pharmacist supplies correct drug and strength. 100%

b. Pharmacist supplies correct dose of IVIG. 100%

c. Pharmacist supplies correct frequency of IVIG. 100%

d. Pharmacist supplies correct duration of IVIG. 100%

5. Nurse administers IVIG Nurse administers correct IVIG infusion rate. 100%

6.

Nurse monitors any 

adverse reaction and 

record patient’s parameter

a. Nurse monitors & documents vital signs during infusion 

of IVIG.
100%

b. Nurse monitors & documents  for any adverse 

reactions.
100%

Model of Good Care (2)



Indicator & Standard
Indicator

Percentage of appropriate use of IVIG in neurological disorders 

Formula

Total no. of patients with appropriate use of IVIG in neurological disorders 

Total no. of patients treated with IVIG

Standard 95%

X 100%

7. Foster et al. Use of intravenous immune globulin in the ICU: a retrospective review of prescribing practices and patient outcomes. Transfus Med. 2010 Dec. 

8. Zeinab et al. Predicting Factors for the Pattern of Intravenous Immunoglobulin Utilization in a Middle Eastern University Hospital. J Res Pharm Pract. 2018 

Oct-Dec; 7(4): 188–194. 22

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6298141/


Process of Gathering
Information



Cases of IVIG 

treatment from other 

wards/clinic

Exclusion 

Criteria

▪ Patients’ medical record

▪ IVIG usage record 

▪ Data collection form

▪ Questionnaire

Source of 

Data

Quasi experimental

Study 

Design

Universal sampling

Sampling 

Technique

Neurology Wards & 

Neurology Clinic 

in HKL

Study 

Location

All cases of IVIG 

treatment in 

neurological disorders

Inclusion 

Criteria

Methodology

24



.

Cycle 1 Cycle 3
Verification 

Study
Cycle 2

Oct – Dec

2021

Jan – Dec

2022

Jan – Dec

2023

Jan – July

2024

Study Timeline

25



. .

Data Collection Form

26



. .

Questionnaire

27



. .

Data Collection 

Tools
Aim Subject Sample size (n)

Questionnaire to 

healthcare 

professionals

To determine the 

factors contributing to 

inappropriate use of 

IVIG in neurological 

disorders. 

• Medical officers 

• Pharmacists

• Nurses

114

IVIG assessment 

form

To assess the process 

of IVIG prescribing, 

supplying and 

administration

All patients who are 

initiated with IVIG

Verification cycle : 67

Cycle 1 : 241

Cycle 2 : 223

Cycle 3 : 115

Data Collection

28



Data Analysis And
Interpretation

(Verification Study)



No. Critical Steps Criteria Standard
Verification 

Study (n=67)

1.
Patient indicated 

for IVIG treatment

Doctor established a neurological diagnosis to 

be treated with IVIG.
100% 46.3%

2.
Doctor prescribes 

IVIG

a. Doctor prescribes correct dose of IVIG. 100% 70.1%

b. Doctor prescribes correct frequency of IVIG. 100% 100%

c. Doctor prescribes correct duration of IVIG. 100% 56.7%

3.

Pharmacist 

screens 

prescription for any 

intervention

a. Pharmacist screens prescription for correct 

indication of IVIG.
100% 46.3%

b. Pharmacist screens prescription for correct 

dose of IVIG.
100% 70.1%

c. Pharmacist screens prescription for correct 

frequency of IVIG.
100% 100%

d. Pharmacist screens prescription for correct 

duration of IVIG.
100% 56.7%

30

Model of Good Care (1)



No. Critical Steps Criteria Standard
Verification 

Study (n=67)

4.
Pharmacist supplies 

IVIG

a. Pharmacist supplies correct drug and 

strength.
100% 100%

b. Pharmacist supplies correct dose of IVIG. 100% 100%

c. Pharmacist supplies correct frequency of 

IVIG.
100% 100%

d. Pharmacist supplies correct duration of 

IVIG.
100% 100%

5.
Nurse administers 

IVIG
Nurse administers correct IVIG infusion rate. 100% 81%

6.

Nurse monitors any 

adverse reaction and 

record patient’s 

parameter

a. Nurse monitors & documents vital signs 

during infusion of IVIG.
100% 68%

b. Nurse monitors & documents  for any 

adverse reactions.
100% 74%

31

Model of Good Care (2)



Training Impact On

.

Duration: Oct 2021 – Dec 2021

Total number of patients with 

appropriate use of IVIG in 

neurological disorders 

(A)

Total number of patients 

treated with IVIG in 

neurological disorders 

(B)

Percentage of appropriate use 

of IVIG in neurological 

disorders 

[ (A/B) X100% ]

26 67 38.8 %

Goal for 

Improvement

To increase the percentage of 

appropriate use of IVIG in neurological disorders 

38.8% to 95%.

Verification Study
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.

Percentage of appropriate use of IVIG in neurological disorders 

100
95

38.8

0

10

20

30

40

50

60

70

80

90

100

Ideal Standard Verification study

ABNA 

56.2% 

Achievable Benefit Not Achieved (ABNA)
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Unsure
indication of

IVIG

Unneccessary
prolong use of

IVIG

Easy
accessibility of

IVIG

Unsure proper
administration

of IVIG

Improper dose
of IVIG

No
standardized

guideline

No IVIG referral
team

C
u

m
u

la
ti
v
e

 %
 

F
re

q
u

e
n

c
y

Contributing factors to inappropriate use of IVIG in neurological disorders

80% line (80/20 Rule)

50%

27%

100%
96%

89%

80%

70%

N = 114 Frequency Cumulative percentage
34

Main Findings From Verification Study



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists
HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

35

Main Findings From Verification Study



Strategies For Change
Cycle 1



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

37

Main Findings From Verification Study



Training Impact On

.

Before

9. Mehta, K. (2016). Intravenous Immunoglobulin (IVIg) prescribing guidance. NHS England.

IVIG therapy can be 

initiated for all indication 

as long as approved by 

MOH, 

However, about 42%
of the neurological 

disorder cases are 

not specified in 

established guidelines9

1. Prioritization of IVIG Indication

38



Training Impact On

.

After

HOD 

Neurology

Neurologist

PharmacistStreamline IVIG indication : 

1) Peripheral nervous system disorders

2) Life-saving indications

39

1. Prioritization of IVIG Indication



Training Impact On

Chronic Relapsing Inflammatory 

Optic Neuritis (CRION)

Chronic Inflammatory 

Demyelinating

Polyneuropathy (CIDP)

Myelin Oligodendrocyte Glycoprotein Antibody-associated Disease (MOGAD)

Acute Disseminated 

Encephalomyelitis 

(ADEM)

Multifocal Motor

Neuropathy 

(MMN) 

Neuromyelitis Optica Spectrum Disorder (NMOSD)

Stiff Person 

Syndrome

Myasthenia Gravis

New Onset Refractory Status 

Epilepticus (NORSE)

Multiple Sclerosis

Autoimmune 

Encephalitis

Inflammatory MyopathyCNS Vasculitis

Myasthenic 

Crisis

Guillain-Barré Syndrome 

(GBS)

40

1. Prioritization of IVIG Indication

9. Mehta, K. (2016). Intravenous Immunoglobulin (IVIg) prescribing guidance. NHS England.



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

41
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Duration of 

IVIG treatment3

ONE OFF

Acute  Chronic 

CYCLICAL

European Federation of Neurological Societies/Peripheral Nerve Society  

(EFNS/PNS) CPG 201010

CIDP/MMN treatment – every 3 weeks for 6 cycles 

then slowly titrate according to patients’ response. 

• Guillain-Barré syndrome (GBS)

• Myasthenic crisis

• Autoimmune encephalitis (AE)

• Acute disseminated encephalomyelitis 

(ADEM)

• Chronic inflammatory demyelinating 

polyneuropathy (CIDP) 

• Multifocal motor neuropathy (MMN)

2. Prolong the Interval of Cyclical IVIG Treatment

42
10. Van Den Bergh, P., Hadden, R. D. M., Bouché, P., Cornblath, D. R., Hahn, A. F., Illa, I., Koski, C. L., Léger, J., Nobile‐Orazio, E., Pollard, J. D., Sommer, C., Van Doorn, P. A., & Van Schaik, I. N. (2010). European Federation of Neurological Societies/Peripheral Nerve Society Guideline on 

management of chronic inflammatory demyelinating polyradiculoneuropathy: Report of a joint task force of the European Federation of Neurological Societies and the Peripheral Nerve Society – First Revision. Journal of the Peripheral Nervous System, 15(1), 1–9.



▪ Patient symptoms and 

progress were closely 

monitored

▪ Nerve conduction 

study done for each 

patient for every IVIG 

cycle change 

39 out of 79 (49%) stable CIDP/MMN patients were 

REDUCED from

12
Cycles/year

6
Cycles/year

2. Prolong the Interval of Cyclical IVIG Treatment

Nerve 

conduction 

study (NCS) 

NCS result

43



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

44

Main Findings From Verification Study



Training Impact On

.

Step 2

*Jawatankuasa Ubat & Terapeutik

3. Sehubungan dengan itu, ingin dimaklumkan

bahawa IVIG akan disenaraikan dalam senarai

ubat-ubatan terkawal (JKUT*) HKL berkuat

kuasa 31 Januari 2022. 

3. List IVIG as Control Drug Item in HKL 

45



Any 

Specialist

can initiate 

treatment 

with IVIG

Before

Listed Consultants must 

review and approve IVIG 

cases.

JAB. NEUROLOGI
Dr. Shanthi Viswanathan
Dr. Suganthi Chinnasami
Dr. Mohd Sufian Adenan
Dr. Ahmad Shahir Mawardi
Dr. Dhayalen Krishnan
Dr. Neo Ray Jen

After
Doctor prescribes IVIG

Pharmacist supplies 

IVIG to nurse

Pharmacist screens 

prescription
46

3. List IVIG as Control Drug Item in HKL 



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

47

Main Findings From Verification Study



Uncertain about 

common adverse 

effects associated 

with IVIG infusion

Unsure with 

strengths, brands 

and infusion rates of 

IVIG available in HKL

Training Impact On

No IVIG administration 

guide available

Before

Strength & Brand 

Infusion Rate

Adverse Effect

4. Development of IVIG Administration Guide

48

After



Training Impact On

.

Hands on 

teaching session

with nurses on IVIG 

administration guide in 

neurology wards and 

clinic by neurology 

pharmacists

4. Development of IVIG Administration Guide

After

4. Development of IVIG Administration Guide4. Development of IVIG Administration Guide

49



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists
HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

50

Main Findings From Verification Study



Training Impact On

. .

5 April 2022: 2.30 - 3.30pm

6 April 2022: 2.30 - 3.30pm 

2 sessions

Specialists : 3

Doctors : 18

Pharmacists: 26

Audience

• Identify local 

champion

• Assess 

improvement in 

knowledge

Pre & Post CME 

tests with awards

All participants scored 

more than 90% in post test.

5. Continuous Medical Education (CME)

51



Training Impact On

No. participants

N5A – 20 nurses

N5B – 23 nurses

Neuro clinic – 6 nurses 

2 sessions

Nurses from neurology 

wards and clinic

• Identify local 

champion

• Assess 

improvement in 

knowledge

Pre & Post CNE tests 

with awards

Out of 49 participants, 90% 

improved on IVIG knowledge

5. Continuous Nurse Education (CNE)

52



Effects of Change
Cycle 1



Training Impact On

Cycle 1: Jan 2022 – Dec 2022

Stage

Total number of patients with 

appropriate use of IVIG in 

neurological disorders

(A)

Total number of patients 

treated with IVIG in 

neurological disorders

(B)

Percentage of 

appropriate use of IVIG 

in neurological disorders

[ (A/B) X100% ]

Verification 26 67 38.8 %

Cycle 1 126 241 52.3 %

Goal for Improvement

To increase the percentage of appropriate use of IVIG 

in neurological disorders from 52.3% to 95%.

Effect of Change

54



Training Impact On

Percentage of appropriate use of IVIG in neurological disorders

100
95

38.8

52.3

0

10

20

30

40

50

60

70

80

90

100

Ideal Standard Verification
study

Cycle 1

ABNA

56.2% 

ABNA

42.7% 

Achievable Benefit Not Achieved (ABNA)
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No. Critical Steps Criteria Standard
Verification 

Study (n=67)

Cycle 1

(n=241)

1.
Patient indicated 

for IVIG treatment

Doctor established a neurological diagnosis to 

be treated with IVIG.
100% 46.3% 63.1%

2.
Doctor prescribes 

IVIG

a. Doctor prescribes correct dose of IVIG. 100% 70.1% 73.4%

b. Doctor prescribes correct frequency of IVIG. 100% 100% 100%

c. Doctor prescribes correct duration of IVIG. 100% 56.7% 80.5%

3.

Pharmacist 

screens 

prescription for 

any intervention

a. Pharmacist screens prescription for correct 

indication of IVIG.
100% 46.3% 73.4%

b. Pharmacist screens prescription for correct 

dose of IVIG.
100% 70.1% 88%

c. Pharmacist screens prescription for correct 

frequency of IVIG.
100% 100% 100%

d. Pharmacist screens prescription for correct 

duration of IVIG.
100% 56.7% 85.1% 

56

Model of Good Care (1)



No. Critical Steps Criteria Standard
Verification 

Study (n=67)

Cycle 1

(n=241)

4.
Pharmacist supplies 

IVIG

a. Pharmacist supplies correct 

drug and strength.
100% 100% 100%

b. Pharmacist supplies correct 

dose of IVIG.
100% 100% 100%

c. Pharmacist supplies correct 

frequency of IVIG.
100% 100% 100%

d. Pharmacist supplies correct 

duration of IVIG.
100% 100% 100%

5. Nurse administers IVIG
Nurse administers correct IVIG 

infusion rate.
100% 81% 92.1%  

6.

Nurse monitors any 

adverse reaction and 

record patient’s 

parameter

a. Nurse monitors & documents vital 

signs during infusion of IVIG.
100% 68% 78%

b. Nurse monitors & documents  for 

any adverse reactions.
100% 74% 86%
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Strategies For Change
Cycle 2
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▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

60

Main Findings From Verification Study



Training Impact On

Chronic Relapsing 

Inflammatory Optic Neuritis 

(CRION)

Myelin Oligodendrocyte Glycoprotein Antibody-associated Disease (MOGAD)

Neuromyelitis Optica Spectrum Disorder (NMOSD)

Stiff Person 

Syndrome

Myasthenia Gravis

New Onset Refractory 

Status Epilepticus (NORSE)

Multiple SclerosisInflammatory MyopathyCNS Vasculitis

Chronic Inflammatory 

Demyelinating

Polyneuropathy (CIDP)

Acute Disseminated 

Encephalomyelitis (ADEM)

Multifocal Motor

Neuropathy 

(MMN) 

Autoimmune Encephalitis Myasthenic CrisisGuillain-Barré Syndrome (GBS)
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Before 1. Establishment of IVIG Indication Priority Table



1. Establishment of IVIG Indication Priority TableAfter
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Training Impact On

. .

Adapted and adopted from NHS Intravenous Immunoglobulin (IVIG) 
Prescribing Guidance 2016 and approved by Head of Neurology Department

To contact IVIG 

Neurology 

Panel to obtain 

approval for use

HIGH 

PRIORITY  
Automatic approval

LOW 

PRIORITY  

MEDIUM 

PRIORITY  

LITTLE 

EVIDENCE

To contact Neuroscience 

Pharmacist to obtain 

approval for use

Indication listed in any 

product insert, listed in any 

local/international guideline

Based on studies from 

uncontrolled trial

Based on case reports and 

case series

Colour coding priority table to reflect the prioritization and approval of 
IVIG use for different neurological disorders

Based on observational 

studies and expert 

consensus

After 1. Establishment of IVIG Indication Priority Table
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✓

✓

✓

✓



Training Impact On

Chronic Relapsing Inflammatory 

Optic Neuritis (CRION)

Chronic Inflammatory 

Demyelinating

Polyneuropathy (CIDP)

Myelin Oligodendrocyte Glycoprotein Antibody-associated Disease (MOGAD)

Acute Disseminated 

Encephalomyelitis 

(ADEM)

Multifocal Motor

Neuropathy 

(MMN) 

Neuromyelitis Optica Spectrum Disorder (NMOSD)

Stiff Person 

Syndrome

Myasthenia Gravis

New Onset Refractory Status 

Epilepticus (NORSE)

Multiple Sclerosis

Autoimmune Encephalitis

Inflammatory MyopathyCNS Vasculitis

Myasthenic CrisisGuillain-Barré Syndrome (GBS)

After 1. Establishment of IVIG Indication Priority Table

649. Mehta, K. (2016). Intravenous Immunoglobulin (IVIg) prescribing guidance. NHS England.



Red 

(High Priority)

Blue 

(Medium Priority)

Grey 

(Low Priority)

Black 

(Little Evidence) 

Guillain-Barré Syndrome 

(GBS)

Paraneoplastic Neurological 

Syndrome

Cerebral Infarction With 

Antiphospholipid Antibodies

Neuromyelitis Optica 

Spectrum Disorder (NMOSD)

Chronic Inflammatory 

Demyelinating 

Polyneuropathy (CIDP)

Inflammatory Myopathy

Chronic Relapsing 

Inflammatory Optic Neuritis 

(CRION)

New Onset Refractory Status 

Epilepticus (NORSE)

Multifocal Motor Neuropathy 

(MMN)
Myasthenia Gravis (MG) CNS Vasculitis Multiple Sclerosis (MS)

Myasthenic Crisis

Myelin Oligodendrocyte 

Glycoprotein Antibody-

associated Disease (MOGAD)

Fulminant Atypical 

Demyelinating Disease
Neuronopathy

Acute Disseminated 

Encephalomyelitis (ADEM)
Neuromyotonia Stiff Person Syndrome

Autoimmune Encephalitis 

(AE)

After 1. Establishment of IVIG Indication Priority Table
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▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team
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Main Findings From Verification Study



Training Impact On

. .

Before
Manually calculate 

dose of IVIG

No standardized 

calculator

Unsure use of 

actual or adjusted 

body weight for 

dose calculation

2. Invention of Smart IVIG Dose Calculator

67

2. Invention of Smart IVIG Dose Calculator



Linktree: 

https://linktr.ee/farmasi.neurosains

Validated by 44 

healthcare 

professionals:

Including Neurology

Consultants, MO and 

Pharmacists

Display at wards and clinic for easy access

68

2. Invention of Smart IVIG Dose Calculator
QR Code

After



.

Auto round down
to the nearest dose which 

can be administered using 
whole vials

Auto calculate BMI
by filling in height 

and weight.

For BMI > 30kg/m² 

- auto use ABW

Select strength of IVIG -

Auto calculate dose

69

2. Invention of Smart IVIG Dose CalculatorAfter



▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Main Findings From Verification Study

Doctors & 

Pharmacists Nurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

Hospital

70

Main Findings From Verification Study



1. Members :

▪ HOD Neurology HKL

▪ Consultant Neurologists

▪ Pharmacists 

▪ Neurology Registered Nurse

2. Platform for : 

▪ Approval for low priority indication IVIG cases.

▪ Update on latest evidence-based information on 

IVIG use.

▪ Update on IVIG products availability and usage.

3. Formation of IVIG Neurology Panel Group
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▪ Unsure indication of 

IVIG

▪ Easy accessibility of 

IVIG

▪ Unnecessary prolong 

use of IVIG 

▪ Improper dose of IVIG

Main Findings From Verification Study

Doctors & 

Pharmacists HospitalNurses

▪ Unsure proper 

administration of 

IVIG

▪ No standardized 

guideline

▪ No IVIG referral 

team

72

Main Findings From Verification Study



.
Monitor infusion rate, vital 

signs and any reactions 

during infusion

Identify allergies, brand 

and strength used 

73

4. Development of IVIG Administration Chart



. .

IVIG Administration Chart

is kept in patients’ medical record

74

5. Distribution of IVIG Administration Chart



Doctors & Pharmacists

40% (n= 73) did not attend

CME sessions during Cycle 1.

75

Survey Findings



. .

15 March 2023 

(2.30-3.30pm)

22 March 2023

(2.30-3.30pm) 

2 sessions

Specialists : 8

Doctors : 42

Pharmacists : 55

Nurses : 48

Total: 153

Audience

76

6. Conduct more CME



Effects of Change
Cycle 2



Stage

Total number of patients with 

appropriate use of IVIG in 

neurological disorders

(A)

Total number of patients 

treated with IVIG in 

neurological disorders

(B)

Percentage of appropriate 

use of IVIG in neurological 

disorders

[ (A/B) X100% ]

Verification 26 67 38.8 %

Cycle 1 126 241 52.3 %

Cycle 2 194 223 87%

Training Impact On

Cycle 2: Jan 2023 – Dec 2023

38.8 % 52.3 % 87 %

Effect of Change

78



100
95

38.8

52.3
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Ideal Standard Verification study Cycle 1 Cycle 2

Percentage of appropriate use of IVIG in neurological disorders

ABNA

56.2% 

ABNA

42.7% 

ABNA

8% 

Achievable Benefit Not Achieved (ABNA)
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No. Critical Steps Criteria Standard
Verification 

Study (n=67)

Cycle 1

(n=241)

Cycle 2

(n=223)

1.
Patient indicated 

for IVIG treatment

Doctor established a neurological diagnosis to 

be treated with IVIG.
100% 46.3% 63.1% 88.3%

2.
Doctor prescribes 

IVIG

a. Doctor prescribes correct dose of IVIG. 100% 70.1% 73.4% 100%

b. Doctor prescribes correct frequency of IVIG. 100% 100% 100% 100%

c. Doctor prescribes correct duration of IVIG. 100% 56.7% 80.5% 92.8%

3.

Pharmacist 

screens 

prescription for 

any intervention

a. Pharmacist screens prescription for correct 

indication of IVIG.
100% 46.3% 73.4 % 96.4%

b. Pharmacist screens prescription for correct 

dose of IVIG.
100% 70.1% 88% 100%

c. Pharmacist screens prescription for correct 

frequency of IVIG.
100% 100% 100% 100%

d. Pharmacist screens prescription for correct 

duration of IVIG.
100% 56.7% 85.1% 98.7%
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Model of Good Care (1)



No. Critical Steps Criteria Standard
Verification 

Study (n=67)

Cycle 1

(n=241)

Cycle 2

(n=223)

4.
Pharmacist supplies 

IVIG

a. Pharmacist supplies correct 

drug and strength.
100% 100% 100% 100%

b. Pharmacist supplies correct 

dose of IVIG.
100% 100% 100% 100%

c. Pharmacist supplies correct 

frequency of IVIG.
100% 100% 100% 100%

d. Pharmacist supplies correct 

duration of IVIG.
100% 100% 100% 100%

5.
Nurse administers 

IVIG

Nurse administers correct IVIG 

infusion rate.
100% 81% 92.1% 100%

6.

Nurse monitors any 

adverse reaction and 

record patient’s 

parameter

a. Nurse monitors & documents 

vital signs during infusion of 

IVIG.

100% 68% 78% 100%

b. Nurse monitors & documents  

for any adverse reactions.
100% 74% 86% 100%

81

Model of Good Care (2)



Strategies For Change
Cycle 3



Training Impact On

The IVIG Neurology Panel Group reviewed and 

established the following additional criteria 
for other indications not specified in priority 

table to be deemed as appropriate use of 

IVIG:

1. Patient failed / unable to tolerate first and 

second line treatment (plasma exchange / 

steroid / immunosuppressant)

2. Treatment duration – a fixed number  of 

cycles must be decided upon initiation of 

treatment.

1. Additional Criteria for Other Indications of IVIG

83



.

Guideline on

Prescribing, 

Supplying and Administration of  

ImmunoGlobulin

for Neurological Disorders 

in Hospital Kuala Lumpur

GPS-IG

Navigate your way towards 

Appropriate IVIG use 

2. Publication of IVIG Guideline

84

QR Code for 

GPS-IG



. .

GPS-IG was introduced in Neurology Workshop as a 

structured guideline of IVIG 

3. Promotion of GPS-IG
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Effects of Change
Cycle 3



Stage

Total number of patients with 

appropriate use of IVIG in 

neurological disorders

(A)

Total number of patients 

treated with IVIG in 

neurological disorders

(B)

Percentage of appropriate 

use of IVIG in neurological 

disorders

[ (A/B) X100% ]

Verification 26 67 38.8 %

Cycle 1 126 241 52.3 %

Cycle 2 194 223 87 %

Cycle 3 111 115 96.5 %

Training Impact On
Cycle 3: Jan 2024 – July 2024

38.8 % 52.3 % 96.5 %87 %

Effect of Change
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No. Critical Steps Criteria Standard
Verification 

Study (n=67)

Cycle 1

(n=241)

Cycle 2

(n=223)

Cycle 3

(n=115)

1.

Patient 

indicated for 

IVIG treatment

Doctor established a neurological 

diagnosis to be treated with IVIG.
100% 46.3% 63.1% 88.3% 96.5%

2.
Doctor 

prescribes IVIG

a. Doctor prescribes correct dose of IVIG. 100% 70.1% 73.4% 100% 100%

b. Doctor prescribes correct frequency of 

IVIG.
100% 100% 100% 100% 100%

c. Doctor prescribes correct duration of 

IVIG.
100% 56.7% 80.5% 92.8% 100%

3.

Pharmacist 

screens 

prescription for 

any intervention

a. Pharmacist screens prescription for 

correct indication of IVIG.
100% 46.3% 73.4% 96.4% 96.5%

b. Pharmacist screens prescription for 

correct dose of IVIG.
100% 70.1% 88% 100% 100%

c. Pharmacist screens prescription for 

correct frequency of IVIG.
100% 100% 100% 100% 100%

d. Pharmacist screens prescription for 

correct duration of IVIG.
100% 56.7% 85.1% 98.7% 100%

Model of Good Care (1)
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No. Critical Steps Criteria Standard
Verification 

Study (n=67)

Cycle 1

(n=241)

Cycle 2

(n=223)

Cycle 3

(n=115)

4.
Pharmacist 

supplies IVIG

a. Pharmacist supplies correct 

drug and strength.
100% 100% 100% 100% 100%

b. Pharmacist supplies correct 

dose of IVIG.
100% 100% 100% 100% 100%

c. Pharmacist supplies correct 

frequency of IVIG.
100% 100% 100% 100% 100%

d. Pharmacist supplies correct 

duration of IVIG.
100% 100% 100% 100% 100%

5.
Nurse administers 

IVIG

Nurse administers correct IVIG 

infusion rate.
100% 81% 92.1% 100% 100%

6.

Nurse monitors any 

adverse reaction 

and record 

patient’s parameter

a. Nurse monitors & documents 

vital signs during infusion of 

IVIG.

100% 68% 78% 100% 100%

b. Nurse monitors & documents  

for any adverse reactions.
100% 74% 86% 100% 100%

90

Model of Good Care (2)
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Impact on Patients



Training Impact On

. .

Early Detection

48 infusion-related 

reactions detected

(2022 – 2023)

Prompt ManagementClose monitoring

All reactions resolved
Vital signs and adverse 

effects monitored

Improvement in Patient’s Safety
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Training Impact On

Number of IVIG vials used

14,066

12,272

11,000

11,500

12,000

12,500

13,000

13,500

14,000

14,500

Year 2022 Year 2023

Year 2022 Year 2023

Reduction of 

1794 vials 
used 

Treat 38
GBS / Myasthenic 

crisis patients

SAVE 

COST

Total cost saving 

RM 1.39 million

Total Cost Saving
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Training Impact On

. .

For stable CIDP/MMN 

patients

Length of Stay in Ward

SAVE 

TIME
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Patient’s length of stay in ward

Before intervention After intervention

↓50%

Reduction in Patient’s Length Of Stay
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Admission cost: RM 3/day x 60

Travel cost: RM 20/trip* x 24

= RM 25,740.00

Training Impact On

Before
n = 39

After

Admission cost: RM 3/day x 30

Travel cost: RM 20/trip* x 12

= RM 12,870.00

SAVE 

COST

Total saving: 

RM 12,870.00*Klang Valley
96

Reduction in Patient’s Out-of-Pocket Expense 



Importance of a 

multidisciplinary 

approach

❑ Collaboration and 

proactive participation 

of doctors, nurses and 

pharmacist towards 

shared goals

Reduce health 

care cost

❏Save cost for 

patients and also 

for institution

Importance of a 

standardized IVIG 

guidelines

❏Advocate appropriate 

use of IVIG among all 

healthcare personnel 

Lesson Learnt 
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Next step Expand GPS-IG to other 
departments in HKL

- Medical and Nephrology 
Department

98

2024



Dr Sapiah Sapuan

Ketua Subkepakaran

Neurologi KebangsaanExpand GPS-IG to other 
MOH & MOE facilities that 
treat neurological disorders 

Next step 2024
Kedah Pulau Pinang

Selangor 

Program 

Perkhidmatan

Farmasi KKM

Kelantan PPUM (MOE)

HUKM (MOE)

NPRA

Private Hosp
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GPS-IG

Thank you

“Teamwork 
makes the dream 

work.”

John C. Maxwell   

A collaboration between Neurology and Pharmacy Department, HKL
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