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FOREWORD 

 

Blood transfusion is not without risks. Despite better viral detection methods like 

nucleic acid testing, there are other organisms which are not tested for, and non-

infectious risks remain a big challenge.1,2. Often, blood products are transfused to 

correct a number, e.g. low haemoglobin levels, low platelet counts or prolonged 

clotting times.  

Patient Blood Management (PBM) is an international initiative that provides evidence-

based strategies to improve patient outcomes through proper and optimal 

management of the patient, hence reducing the need of allogeneic blood transfusions 

unless absolutely necessary.   

The clinical faculty in Malaysia must take on this initiative, as PBM not only improves 

patient outcomes but reduce the costs to health care by reducing unnecessary 

transfusions. The Ministry of Health must develop a National PBM implementation 

program and guideline strategy and ensure that all hospitals (public, universities and 

private) practice it.  

Workshops to educate clinicians on Patient Blood Management have been ongoing 

since 2012 when it was first started in Ampang Hospital. It is my greatest wish that 

clinicians from all disciplines, make Patient Blood Management an integral part of 

patient care.  

 

Dr Jameela Sathar MD, MRCP, FRCPath 

National Head of Haematology Services and 

Head of Department of Haematology 

Ampang hospital 

 

16 Jan 2019 
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GLOSSARY & TERMINOLOGY 

 

ABT: Allogeneic blood transfusion  

ANH: Acute Normovolemic Haemodilution 

AUD: Australian Dollars 

ESA: Erythropoiesis Stimulating Agent 

HCT: Haematocrit 

KPI: Key Performance Index 

MOH: Ministry of Health 

MSBOS: Maximum Surgical Blood Ordering Schedule 

MTP: Massive Transfusion Protocol 

PBM: Patient Blood Management 

RM: Ringgit Malaysia 

TEG: Thromboelastogram 

TMS: Transfusion Medicine Specialist 

USD: US Dollars 
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EXECUTIVE SUMMARY 

 

Although blood transfusions can be life-saving, a significant proportion are 

unnecessary or can be avoided. Most of these avoidable transfusions are carried out 

to correct anaemia, a condition which is highly prevalent throughout the world (32.9% 

in 2010) and largely due to iron deficiency. 3 

 

In hospitalized patients, the incidence of anaemia increases within the processes of 

care, such as procedural blood loss and frequent phlebotomies; and allogeneic blood 

transfusions are usually used as a primary solution to correct it.  

 

Allogeneic blood transfusions are associated with adverse outcomes such as 

increased risk of infections, increased risk of venous thromboembolism and prolonged 

hospitalisation which result in morbidity and mortality. 

 

Introduction of Patient Blood Management (PBM) can minimise these risks. Patient 

Blood Management is a term that has emerged in recent years to describe a range of 

medical and surgical strategies that aim to conserve and optimise the patient’s own 

blood which in turn helps to avoid or reduce the need for allogeneic blood transfusion.  

 

There is a large amount of evidence that the successful implementation of PBM 

reduces perioperative blood loss and transfusion needs, perioperative morbidity, 

mortality, length of hospital-stay and costs. In this respect, the World Health 

Organization has officially been urging member states to implement PBM since 2010 

(WHA63.12). 

 

Adoption of PBM presents the opportunity to reduce the prevalence of iron deficiency 

and anaemia, reduce the need for transfusion, standardise transfusion practice and 

improve patient outcomes while achieving substantial budgetary savings. It is 

estimated that a 5% reduction in red cell usage translates to a saving of AUD$14.6 

million. 
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BLOOD TRANSFUSION OVERUSE – a major health and economic 

burden 

 

Blood transfusion is one of the most common procedures performed in hospitals. 

Every year in the US, approximately 14 million units of packed red blood cells are 

used.4 One in ten hospitalized patients who undergoes an invasive procedure is 

transfused.5 In Malaysia, 2,000 units of packed red cells are transfused per day i.e. 

about 700,000 units transfused per year.6 

 

Published studies show that between 40% to 60% of transfusions are inappropriate, 

suggesting no benefit or worse – harm to patients. A recent study evaluated 494 

publications using an expert panel to systematically assess transfusion 

appropriateness, defined as the likelihood of improving health outcomes. The panel 

concluded that only 12% of transfusions were considered to be appropriate to improve 

outcomes; 88% either resulted in harm or showed no benefit.7 

 

The modifiable known risks that contribute to transfusion overuse are 8:  

• Presence of correctable anaemia 

• Excessive surgical blood loss 

• Excessive blood loss due to unnecessary testing 

• Uninformed and poor transfusion practice 

 

In the United States, hospitals purchase blood from a variety of profit and non-profit 

blood centers. 

• Acquisition cost for 1 unit of red cells is estimated at USD 200 -USD 300 

• Transfusion cost is actually 3 ½ to 4 ½ times the cost of purchasing blood, 

excluding the cost of complications 

• The cost of transfusing one unit of red cells is almost USD1200 9 

• Each additional unit is associated with USD1480 in increased hospital cost 10 
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In Malaysia, the estimated cost of 1 unit of packed cells is RM 200 6, which only 

accounts for the cost of the blood bag and serological testing for viruses.  This is a 

gross underestimation because the costs of acquisition, nucleic acid testing for viral 

hepatitis and HIV, processing and storage, as well as the costs of transfusion itself 

and managing its complications are not taken into account. 

 

If we assign the cost of 1 unit of packed red cells to be RM 500 (still an 

underestimation), then in one day we are spending RM 1 million just in transfusion 

alone! 
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THE NEGATIVE OUTCOMES OF BLOOD TRANSFUSION 

 

Many studies have shown that transfusions are associated with negative outcomes11: 

• Increased mortality 

• Increased complications 

• Increased length of hospital-stay  

• Increased infection rates  

• Increased rates of thrombosis 

 

Errors in transfusion such as wrong blood transfused can also result in morbidity and 

mortality leading to litigation at a very high cost to the government, institutions and 

private hospitals. Below is the state of Selangor data for errors in transfusion for the 

years 2015 – 2017 (Figure 1): 

 

Fig.1: Errors in Transfusion for the State of Selangor from 2015-2017 
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There are also costs to managing the complications of blood transfusion. Below is the 

data for transfusion reactions in the state of Selangor for the years 2015 and 2016 

combined (n = 1,190) (Figure 2): 

 
 
Fig. 2: Transfusion reactions in the State of Selangor for 2015 and 2016 
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WHAT IS PATIENT BLOOD MANAGEMENT? 12 

 

Patient blood management (PBM) is the timely application of evidence-based medical 

and surgical concepts designed to maintain haemoglobin concentration, optimise 

haemostasis and minimise blood loss in an effort to improve patient outcome. 11 

 

This concept basically focusses on the patient rather than the product, making the 

patient himself a rich and valuable resource that needs to be optimised and conserved 

in every way. In fact, the best blood is one that remains in the patient’s own body.  

 

The four prong principles of PBM, as depicted (Figure 3) are:  

• Managing anaemia 

• Interdisciplinary blood conservation modalities 

• Optimising coagulation 

• Patient- centred decision making 

 

Fig.3: Principles of PBM 

 

The PBM matrix puts the patient and patient outcome at the forefront, thus everything 

else takes second place. It is a comprehensive approach to patient care and each 

element has multifaceted strategies.  
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A brief description of each element would be deemed necessary to demonstrate that 

PBM is not exclusive to a certain discipline in medicine or surgery, but involves all 

areas of medicine. In fact, the principles embodied in this concept itself comprise good 

medicine. 

 

1. Managing anaemia  

• Create methods for early and ongoing detection of anaemia  

• Determine causes and contributing factors of anaemia  

• Provide timely, evidence-based pharmaceutical and nutritional intervention to 

support erythropoiesis 

• Enhance physiological tolerance of anaemia needs by minimising oxygen 

consumption 

• Apply evidence-based rationale for use of red blood cells, thus limiting the use of 

these blood products ONLY to instances when it is absolutely necessary, and 

after all alternative measures have been taken 

 

2. Interdisciplinary blood conservation modalities 

• Employ precise and meticulous surgical techniques using all available methods 

of haemostasis 

• Rapidly and promptly diagnose and arrest blood loss in all situations 

• Delineate methods to measure and assess haemoglobin loss 

• Facilitate intra and post-operative autologous blood conservation modalities  

• Minimise and control diagnostic blood loss 

 

3. Optimising coagulation 

• Evaluate both quantitative and qualitative measures to assess coagulation 

• Accurately assess true cause of bleeding dysfunction 

• Employ goal directed therapy to correct coagulation abnormalities 

• Apply evidence-based rationale for the use of plasma when all measures are 

taken 
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4. Patient-centred decision making 

• Provide correct and current information about all PBM interventions, including 

risks, benefits and alternatives of treatment choices 

• Integrate patient values and autonomy in decision making 

• Decide together on a course of action, tailoring a plan of care incorporating 

patient choice 

• Value, document and communicate patient’s preference  

 

When approaching PBM in the true sense, everyone will have a role to play and all 

quarters will stand to reap benefits from this. 
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BENEFITS OF IMPLEMENTING PATIENT BLOOD MANAGEMENT 

 
 
Just as the approach of PBM is multifaceted, the benefits are far reaching and extends 

to all quarters of the system.  

1. PBM affords a comprehensive and sustained management of anaemia (affecting 

32.9% of world population in 2010 and resulting in 68.36 million years lived with 

disability)3, thus reducing the prevalence of iron deficiency/ iron deficiency 

anaemia (IDA) in the community. This translates to improved productivity, hence 

a reduction in the loss of income or loss of gross domestic product (GDP) of up to 

4.05%.13 

2. Valuable lessons can be gained from the excellent example of a state-wide health 

system that had the foresight and made the move forward to implement PBM state-

wide, being the first of such programs in the world. This was reported in the Leahy 

paper published in the journal Transfusion, the leading journal of Transfusion 

medicine. The authors describe the results of a comprehensive state-wide six-year 

PBM program in Western Australia. The authors examined the data from 605,046 

patients admitted to four major adult tertiary-care hospitals and a major paediatric 

hospital. The benefits reaped were multi-prong, namely: 14 

• 28% reduction in hospital mortality 

• 15% reduction in average hospital length of stay (LOS) 

• 21% decrease in hospital-acquired infections (transfused patients are more 

susceptible to infection) 

• 31% decrease in the incidence of heart attack or stroke 

• 41% reduction in the use of blood products  

• Substantial cost saving to the health care system:  

• product-acquisition cost savings of AUD18.5M (USD18.1M).  

• gross savings which include activity-based costs of transfusion- 

estimated in this 6-year study at between AUD 80M and AUD 100M 
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It is clearly evident by this example and numerous others from around the world, that 

the benefits of PBM implementation reaches all aspects of the medical world. It is a 

win-win situation, both for the healthcare system and the patient.  

Let’s make a simple calculation based on our Malaysian data: 

• Number of packed red cells transfused per day = 2,000 units  

• Total number of packed red cells transfused per year (rounded off) = 700,000 

units 

• 1 unit of packed red cell = RM 500 

If we reduce our transfusion rates by just 5% through a PBM program, we can save 

RM 50,000 a day or RM 18 million per year! 
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IMPLEMENTING PATIENT BLOOD MANAGEMENT PROGRAMMES 

IN HOSPITALS 

 

The implementation of a successful PBM programme requires the commitment from 

all stakeholders in healthcare – the government, ministry of health, hospital directors, 

clinicians, transfusion specialists, pharmacists, patients, quality managers and 

insurance companies.  

a. Working towards a common goal 

It is so very important to work together, build trust and allay anxieties in order to 

push forward this beneficial programme that not only reduces harm to patients but 

saves costs as well. We need to communicate with one another between 

disciplines to see how we can provide the best of care to our patients.  

b. Strategies to address the 3 pillars of Patient Blood Management 

In hospitals, clinicians should work together and apply strategies to address the 3 

pillars of Patient Blood Management: 

1) Optimising haemopoesis 

• All anaemias should be detected, investigated and treated.  

• No patients undergoing elective surgery should have a Hb <10 g/dL 

(ABT is not the solution for this). Perioperative pharmacological 

optimisation of anemia should be incorporated into anaesthetic/ pre-

operative clinics. (There is no current protocol for this under MOH)  

• The most common cause of anaemia is iron deficiency. This can be 

treated with intravenous iron (iron sucrose, low molecular weight iron 

dextran or iron isomaltose)  

• The other common cause of anaemia is anaemia of chronic 

disease/inflammation which may result in functional iron deficiency e.g. 

chronic kidney disease, heart failure and inflammatory bowel disease.  
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This should be treated with erythropoiesis stimulating agents (ESA) or 

erythropoietin with/ without intravenous iron.  

2) Minimising blood loss 

• Pre-intervention bleeding risk assessment and management, namely 

taking a competent bleeding history, appropriate cessation of all 

antiplatelets, anticoagulants and traditional medications as well as 

targeted pharmaceutical therapy to correct coagulation/ platelet 

abnormalities (routine use of 4 units FFP to improve INR/ platelet 

transfusion to increase platelet numbers is not the solution)  

• Meticulous surgical techniques and prompt arrest of bleeding should be 

emphasised and employed, and such training propagated via surgical 

haemostasis workshops  

• Use of autologous blood salvage and other blood-preserving anaesthetic 

measures as acute normovolemic hemodilution (ANH), or ancillary 

methods. 

• Minimise laboratory blood taking volumes and frequency, thus reducing 

hospital acquired anemia 

3) Harnessing tolerance to anaemia 

• Optimising oxygenation and decreasing oxygen consumption 

• Ensuring normovolemia and normothermia  

• Adopting an individualised restrictive transfusion threshold, and using a 

single unit transfusion policy when deemed necessary  

 

c. Reduction of blood usage and cost savings with Patient Blood Management 

Serdang hospital is a good example of how a dedicated PBM team is able to 

reduce the number of unnecessary transfusions with big cost savings. 
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i. Serdang hospital data 15 

Serdang hospital serves a population of 600,000 people. It has 694 beds, 20 

operating theatres and 112 intensive care beds. It is the national referral centre 

for cardiology and cardiothoracic surgery serving 5 states (Selangor, Pahang, 

Perak, Negeri Sembilan and Melaka).  

The number of patients admitted to Serdang hospital for year 2015 – 2017 are 

as below (Figure 4): 

 

Fig. 4: Number of hospital admissions to Serdang Hospital for 2015 - 2017 

 

In 2015, 10,775 surgeries were performed; in 2016 - 11,383 and in 2017 - 

12,972 surgeries. The total units of packed red cells transfused in 2015 were 

14,054. Of these, 18% were used for cardiothoracic surgeries as shown in the 

pie chart below (Figure 5): 
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Fig. 5: Breakdown in percentage of packed red cells used in each clinical unit in 

Serdang Hospital for the year 2015 

 

 

 

In 2015, 55% of patients who underwent Coronary Artery Bypass Graft (CABG) 

had a pre-op Hb ≤ 12.9g/dl and a 93% transfusion rate with 61% of them being 

transfused with 3 or more units of packed red cells. 

With this high transfusion rates in mind, the PBM team in Serdang hospital 

headed by Dr Intan Iliana, the transfusion specialist, set up the following 

strategies within the cardiothoracic unit: 

• Optimise red cell mass before surgery with IV iron 

• Reduce the Maximum Surgical Blood Ordering Schedule (MSBOS) from 

6 units to 2 units 

• Apply Acute Normovolemic Hemodilution (ANH) during surgery 

• Use cell salvage for selected cases 

• Optimise surgical techniques 

• Reduce transfusion trigger to haematocrit (HCT) <22 once patient on 

cardiopulmonary bypass machine 
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• Transfusion can only be ordered by specialists or consultants 

• Early haematinics initiation post-op 

• Close observation post-op by specialists and consultants 

Within 2 years, the transfusion rates for elective CABG was reduced from 

92.5% in 2015 to 75.0% in 2017. The pre-op anaemia (Hb <12.9g/dL) rate of 

55% in 2015 was reduced to 42% in 2017. 

Below is the number of packed red cells transfused in the cardiothoracic 

department from the years 2014 – 2017 (Figure 6). There was a reduction of 

864 units of packed red cells transfused comparing 2017 and 2015 with a cost 

savings of RM 432,000 (1 unit of packed red cell = RM 500). 

 

Fig. 6: Number of packed red cells transfused in the cardiothoracic unit of Serdang 

Hospital from 2014 - 2017 

  

 

 

 

 

 

Overall, total number of packed red cells transfused in Serdang hospital was 

reduced by 930 units as shown in the graph below, with a cost savings of RM 

465,000 (Figure 7): 
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Fig.7: Total number of packed red cells transfused in Serdang Hospital from 2015 - 

2017  

 

 

 

 

 

 

 

 

The usage of intravenous iron had increased at a cost of only RM 49,650 (RM 

15 per 100mg/vial) in 2017 (Figure 8). This is one-tenth of the savings made 

from the reduction of transfusion rates. 

 

 

 Figure 8: Intravenous iron therapy 
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CURRENT BARRIERS TO IMPLEMENTING PBM 

 

There are many challenges to implementing PBM in hospitals. Among them are: 

1) Lack of knowledge among clinicians about the benefits and strategies of 

PBM 

2) As PBM is low in the list of priorities, most levels of healthcare 

practitioners e.g Hospital directors, TMS or clinicians do not see the need 

to put in effort to implement or practise PBM in their respective centers.  

3) Lack of communication among clinicians from different disciplines with 

haematologists to address and manage anaemia 

4) Pharmacological strategies of PBM namely intravenous iron/ ESA/ 

hemostatic agents are considered expensive / limited in supply for clinical 

use, whereas funds are channelled in favour of more expensive / 

ineffective therapy 

5) Inappropriate use and abuse of massive transfusion protocol (MTP) 

6) The misconception that PBM is out of the norm and hence is not good 

clinical practice (Clinicians and all levels of medical care are taught that 

blood product transfusion is THE answer to anemia/ coagulation disorder, 

making the clinician who does otherwise appear as a risky practitioner) 

7) Due to the  nature of our healthcare practice, namely that we look to the 

MOH for official guidance, the absence of an order or standard on PBM 

makes it a challenge for the vast majority to be practising / propagating 

PBM 

8) Lack of knowledge among patients that ABT has its risks, and that 

delaying surgery to optimise anaemia by other means like IV iron and ESA 

is to the best interest for the patients 

9) The false perception that blood is free as it comes from voluntary donors, 

not taking into account the acquisition, processing and transfusion costs 
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CALL TO ACTION FOR MINISTRY OF HEALTH 

 

a. Establish Patient Blood Management as a standard and requirement for all 

hospitals (a decree by MOH)  

b. Establishing Transfusion Medicine Specialists’ (TMS) role as pivotal in 

pioneering, coordinating and sustaining PBM programs - TMS to take an active 

role in working with clinicians and hospital management to ensure that the PBM 

implementation is in place.  

c. Setting up hospital Patient Blood Management committees, of which TMS are 

a part, along with clinicians, paramedics, pharmacists, laboratory team and 

hospital management (transformation from Transfusion Committee to PBM 

Committee) - the committee functions to monitor prevalence and treatment of 

anemia, transfusion rates and its appropriateness and to identify units/ 

practitioners in hospital who do well or fall short of the standards.  

d. Developing PBM guidelines, for example:  Perioperative management of 

anaemia/ adding pre-operative optimisation of anemia in Anaesthetic / 

Presurgical clinics 

e. Addition of appropriate and guiding checklist for ordering blood products, and 

upgrading blood product orders to specialist levels (as blood is a liquid organ 

and so a blood product transfusion should be considered as serious as an 

organ transplant) 

f. Setting standards and KPIs for prevalence and management of anaemia, 

transfusion rates and audit the practice of Patient Blood Management in 

hospitals 

g. Upgrade of blood product consent to blood product informed choice (to include 

all risks associated with transfusions and alternatives available), whereby a 

patient’s choice is recorded and respected. And a patient’s choice / consent to 

be required for each additional transfusion process (unless in emergencies) 
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h. Re-directing funds/ allocation to quality and more cost-effective 

pharmacological agents of PBM namely Intravenous Iron, ESA, hemostatic 

agents 

i. Allocation of funds to enable each state hospitals/ national referral centers to 

have effective and crucial equipments for PBM, namely Thromboelastogram 

(TEG) machines, Cell salvage, non-invasive monitoring 

j. Emphasize on the importance of PBM to new house officers 

k. Organise PBM education workshops for all clinicians and paramedics 

l. Include PBM module in medical and paramedics schools 

m. Developing PBM education pamphlets for patients  
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NEXT STEPS 

 

Establish a national PBM standards board that delineates and oversees the 

implementation of a PBM programme throughout all hospitals in Malaysia. 

 

The National PBM Standards Board, to be headed by the Minister of Health will 

comprise of: 

1) Clinician from each department – 

a. Anaesthesiology 

b. Cardiothoracic surgery 

c. Emergency medicine 

d. Family medicine specialist 

e. General Medicine 

f. General Paediatrics 

g. General Surgery 

h. Haematology 

i. Interventional Radiology 

j. Obstetrics and Gynaecology 

k. Oncology 

l. Orthopedics  

m. Rehabilitation medicine 

2) Director of National Blood Centre 

3) Director General of Health  

4) Health economist 

5) Laboratory Pathologist 

6) Nursing Sister and Matron 

7) Pharmacist 

8) Representative from Hospital Liaison Committee 

9) Representative from Medical Development  

10) Transfusion Medicine Specialist 
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