
Transfusion Medicine Research in Pakistan: Addressing Challenges and Solutions with Pragmatism  

 Ann Pak Inst Med Sci Oct-Dec 2024 Vol. 20 (Suppl. 2)         www.apims.net  873 

 

Transfusion Medicine Research in Pakistan: Addressing Challenges 

and Solutions with Pragmatism  

Usman Waheed 
Department of Allied Health Sciences, Islamabad Medical and Dental College, Islamabad, Pakistan  
 

A u t h o r ` s  

C o n t r i b u t i o n  
1Substantial contribution to the 
conception or design of the work, 
literature review, analysis, drafting 
and revising it critically for 
important intellectual content  

Funding Source: None 
Conflict of Interest: None 

Received: Jul 12, 2024 
Accepted: Nov 20, 2024 

Address of Correspondent 
Usman Waheed, Ph.D.  
Department of Allied Health 
Sciences, Islamabad Medical and 
Dental College, Islamabad, 
Pakistan.   
E: drusman.waheed1@gmail.com 
https://orcid.org/0000-0002-5760-5671 
 
 
 

A B S T R A C T  

Transfusion medicine is vital for Pakistan’s healthcare, addressing thalassaemia, 
anaemia, and trauma needs. However, research in this field faces significant 
challenges, including inadequate infrastructure, insufficient regulation, limited 
public sector funding, and public awareness. Regulatory frameworks improved 

post-2010 with the introduction of blood safety reforms and operationalization 
of blood transfusion authorities, but enforcement issues persist, allowing 
unlicensed practices that put blood safety at risk. Transfusion medicine also 

suffers from a shortage of trained professionals, aggravated by the ‘brain drain’ 
of talent to other countries. Cultural and religious beliefs contribute to low public 
participation in voluntary blood donation, impacting the blood supply and 
increasing the risk of transfusion-transmitted infections. Solutions include 

strengthening infrastructure, promoting public-private partnerships, enhancing 
regulatory enforcement, expanding specialized transfusion education, and 
encouraging public awareness campaigns. Establishing a centralized data 

repository and advancing collaborative research can assist in enhancing the 
research culture. These measures aim to create a self-sufficient, research-driven 
sector, enabling safe, effective transfusion services and positioning Pakistan as a 
contributor to global advancements in transfusion medicine. 
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In t r o d u ct io n  

As the world continues to progress, the quest for 

knowledge through research remains a fundamental 

approach for addressing challenges and unlocking 

opportunities for positive change.1 Transfusion medicine 

is an ever evolving and dynamic field within medical 

science. During the last two decades, groundbreaking, 

high-quality research has significantly influenced and 

redefined the core principles and practices that guide blood 

transfusion.2-5 These advancements have led to new 

paradigms in patient care, improved safety protocols, and 

enhanced clinical outcomes.6-9  The continuous flow of 

innovative studies and findings ensures that blood 

transfusion practices are more evidence-based, precise, 

and tailored to individual patient needs than ever before, 

contributing to better overall healthcare management.10-12 

Globally, blood transfusion is the second most used 

medical procedure in health care delivery systems.13 

Historically, the field of transfusion medicine has 

benefited greatly from the contributions of numerous 

medical researchers and practitioners. About 24 of them 

went on to receive the coveted Nobel Prize for pioneered 

advancements in medical research, significantly impacting 

the field of transfusion medicine. These include:  

▪ Emil von Behring (1901) - in recognition for his work on 

serum therapy, especially for diphtheria, which laid the 

groundwork for understanding immune response and 

blood-based treatments. 

▪ Ilya Ilyich Mechnikov and Paul Ehrlich (1908) - in 

recognition of their work on immunity with two lines of 

defense, innate immunity and adaptive immunity.  

▪ Alexis Carrel (1912) - in recognition of his work on 

vascular suturing techniques and the transplantation of 

blood vessels and organs, critical for the advancement of 

transfusion practices. 
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▪ Theodor Svedberg (1926) - for his work on disperse 

systems. His field was colloidal and physical chemistry. 

Svedberg’s lecture was titled “The Ultracentrifuge.” 

▪ Karl Landsteiner (1930) - discovered the major blood 

groups, which led to the development of the ABO blood 

group system. 

▪ Otto Warburg (1931) - discovered the nature and mode 

of action of the respiratory enzyme, which contributed to 

the understanding of cellular processes vital in blood and 

tissue physiology. 

▪ Albert Szent-Györgyi (1937) – did discoveries in the 

biological combustion process with particular reference 

to vitamin C and catalysis of fumaric acid, key in 

understanding cell function and health, including blood 

health. 

▪ Richard Kuhn (1938) - worked on carotenoids and 

vitamins, which indirectly supported the understanding 

of blood components and their health effects. 

▪ Arne Wilhelm Kaurin Tiselius (1948) - for his research 

on electrophoresis and adsorption analysis, especially for 

his discoveries concerning the complex nature of the 

serum proteins.  

▪ Selman Waksman (1952) - discovered streptomycin, 

which helped combat bacterial infections and was vital 

in preventing infections related to blood transfusions. 

▪ Rodney R. Porter and Gerald M. Edelman (1972) - for 

their work on the chemical structure of antibodies, 

advancing knowledge crucial to transfusion safety and 

blood compatibility. 

▪ Baruch S. Blumberg and D. Carleton Gajdusek (1976) - 

Recognized for their discoveries concerning new 

mechanisms for the origin and dissemination of 

infectious diseases, which had implications for blood 

screening and safe transfusion practices. 

▪ Jean Dausset, Baruj Benacerraf, and George D. Snell 

(1980) - Won for the discovery of the major 

histocompatibility complex (MHC) in humans, which 

plays a role in tissue compatibility and immune 

responses relevant to blood transfusion. 

▪ Niels K. Jerne, Georges J.F. Köhler, and César Milstein 

(1984) - for theories concerning the specificity in 

development and control of the immune system and the 

discovery of the principle for production of monoclonal 

antibodies.  

▪ Joseph E. Murray and E. Donnall Thomas (1990) - 

Awarded for their pioneering work in organ and cell 

transplantation, which laid the groundwork for bone 

marrow transplants. 

▪ Kary B. Mullis (1993) - for his invention of the 

polymerase chain reaction (PCR) method. 

▪ Peter C. Doherty and Rolf M. Zinkernagel (1996) - 

Honored for their discoveries concerning how the 

immune system recognizes virus-infected cells, 

improving understanding related to blood-borne diseases 

and transfusion compatibility. 

▪ Stanley B. Prusiner (1997) - for his discovery of prisons, 

a  new biological principle of infection.  

▪ Sir Martin J. Evans, Mario R. Capecchi, and Oliver 

Smithies (2007) - Awarded for their discoveries in 

genetic modification of mice using embryonic stem cells, 

facilitating better understanding of blood disorders and 

innovations in transfusion medicine. 

▪ Françoise Barré-Sinoussi and Luc Montagnier (2008) - 

for their discovery of human immunodeficiency virus.  

▪ Ralph M. Steinman (2011) - for his discovery of the 

dendritic cell and its role in adaptive immunity.  

▪ Sir John B. Gurdon and Shinya Yamanaka (2012) - for 

the discovery that mature, differentiated cells can be 

reprogrammed to a pluripotent stem cell state.  

▪ Tu Youyou (2015) - for her discoveries concerning a 

novel therapy against Malaria. Malaria is one of the 

transfusion transmitted infections (TTI) and is 

mandatory to screen on every blood donation.    

▪ Harvey J. Alter, Michael Houghton, and Charles Rice 

(2020) - for their discovery of the hepatitis C virus, 

unraveling the genomic structure and transmissibility 

through blood and blood components. 

These laureates contributed knowledge that collectively  

advanced transfusion medicine, from understanding blood 

groups and immune responses to the development of 

practices ensuring safe transfusions and managing blood-

related diseases. 

In Pakistan, transfusion medicine is a crucial component 

of the healthcare system, addressing the needs of a 

growing population affected by conditions like 

thalassaemia, anaemia, and a host of surgical and trauma-

related requirements. However, despite its importance, 

transfusion medicine research in Pakistan faces numerous 

challenges, including limited infrastructure, inadequate 

regulation, and insufficient public awareness. Addressing 

these issues demands a pragmatic approach that balances 

short-term needs with long-term solutions, promoting 

sustainable development within the sector.14  

According to estimates, Pakistan has one of the highest 

numbers of thalassaemia patients worldwide, with over 

100,000 individuals affected, requiring lifelong blood 

transfusions.15 Further, the demand for blood in trauma 

care, surgeries, and during childbirth further adds to the 

load on transfusion services.16,17 However, the provision of 

safe, timely, and effective blood transfusions depends not 

only on an adequate blood supply but also on the quality 

of research and development in transfusion medicine. 
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Transfusion medicine includes basic science research, 

which includes studies aimed at minimizing viral 

transmission through blood products, developing 

treatment methods utilizing blood-derived products, and 

finding optimal storage techniques for blood and its 

components.18 Additionally, it involves applied science 

research that includes managing blood donors, such as 

policies for enhancing donor enrollment and retention, as 

well as reducing adverse events linked with blood 

collection.19 

Research in transfusion medicine can lead to better 

screening techniques, improved blood storage methods, 

and enhanced compatibility testing, thereby reducing the 

risks associated with blood transfusions.20 It can also 

facilitate the development of alternative therapies, 

minimizing the reliance on blood transfusions for certain 

conditions.21 Unfortunately, transfusion medicine research 

in Pakistan is hindered by a series of challenges that must 

be addressed pragmatically to ensure better healthcare 

outcomes. 

Ch a llen ges  F a cin g T r a n s fu s io n  

Med icin e Res ea r ch  in  P a k is t a n  

The transfusion medicine research in Pakistan faces 

several challenges. Some of these include: 

Limited Infrastructure and Funding 

A significant hurdle for transfusion medicine research in  

Pakistan is the lack of infrastructure and resources (human 

and financial. Most research facilities are concentrated in 

urban centres, leaving rural areas underserved. The few 

existing transfusion research centres often lack modern 

equipment, well-trained personnel, and the necessary 

funds to conduct research on a large scale. Moreover, the 

reliance on public sector funds, which are often limited and 

inconsistent, has slowed the progress of research efforts. 

Private sector involvement in transfusion medicine 

research remains minimal due to the high costs and 

relatively low profitability. Consequently, transfusion 

medicine research is often overshadowed by other fields 

like pathology, molecular biology, surgery, cardiology and 

oncology, which attract more funding and attention. 

Insufficient Regulatory Framework 

Until 2010, the regulatory framework governing blood 

transfusions in Pakistan was inadequate, resulting in the 

proliferation of unregulated blood banks and transfusion 

services.22 Over the last 15 years, the federal and 

provincial governments have initiated reforms to enact the 

blood safety legislations for implementation of blood 

service regulation through blood transfusion authorities 

(BTAs).23 These authorities are designed to oversee and 

ensure compliance with established standards for safe 

blood handling and transfusions. However, despite these 

efforts, strict enforcement remains a challenge, 

particularly in regions where regulatory oversight is weak.  

This gap in enforcement has allowed numerous blood 

banks to continue operating without the necessary 

licenses, thereby undermining the quality of blood 

transfusion services.24 Such unregulated practices elevate 

the risk of transfusion-transmissible infections (TTIs), 

posing serious threats to patient safety and public health.25  

Furthermore, the regulatory framework lacks provisions 

specifically tailored to facilitate research in transfusion 

medicine.26 Ethical considerations, data privacy, and 

patient/donor consent are areas that require more stout 

regulations to support research while protecting 

patient/donor rights. 

Lack of Skilled Workforce 

Research in transfusion medicine demands highly skilled 

researchers and transfusion professionals from disciplines 

including haematology, immunology, microbiology, 

laboratory technology, and molecular biology. However, 

Pakistan faces a shortage of trained personnel in these 

areas due to limited educational programmes and resea rch 

opportunities in transfusion medicine.27 This shortage is 

further compounded by the "brain drain" phenomenon, 

where qualified professionals move abroad for better 

career prospects, leaving Pakistan with a dearth of 

experienced researchers in the field.28 

Public Awareness and Cultural Barriers 

Public awareness about the importance of safe blood 

transfusions and voluntary blood donation remains low in 

Pakistan.29 Cultural and religious beliefs often hinder 

voluntary blood donation, creating a dependence on family 

and replacement donors.30 This reliance not only limits the 

availability of blood but also increases the risk of TTIs. 

Public awareness is crucial for encouraging a culture of 

voluntary donation, which is essential for the sustainability 

of transfusion services and the reliability of research 

data.31 

Lack of Data and Research Collaboration 

Effective research in transfusion medicine requires access 

to accurate and comprehensive data on blood donation, 

usage patterns, and transfusion-related complications. 

Unfortunately, there is a lack of a centralized database or 

data-sharing platform in Pakistan, hindering the ability of 
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researchers to analyze trends and conduct large-scale 

studies.32 Additionally, research collaboration between 

institutions is limited, further restricting knowledge-

sharing and the development of standardized practices in 

transfusion medicine.  

P r a gma tic S o lu t io n s  t o  Imp r o v e 

T r a n s fu s io n  Med icin e Res ea r ch  

in  P a k is t a n  

Given the complex and multifaceted challenges, a  

pragmatic approach is required to address the gaps in 

transfusion medicine research in Pakistan. The following 

solutions provide a roadmap for overcoming these 

obstacles, prioritizing practical, achievable steps that can 

pave the way for long-term advancements in the field. 

Strengthening Infrastructure and Funding Mechanisms 

To bridge the infrastructure gap in the field of transfusion 

medicine, it is imperative for the government to prioritize 

the development of specialized blood transfusion research 

centres. These centres should be equipped with state-of-

the-art technology and resources to conduct high-quality 

research and support advancements in safe blood 

transfusion practices. A practical starting point for such an 

initiative could be leveraging the modern Regional Blood 

Centres that have already been established across Pakistan 

with support from the German Government.22,33  

These facilities provide a solid foundation and could be 

expanded or repurposed to serve as comprehensive hubs 

for research, training, and the development of best 

practices in transfusion medicine. Further, public-private 

partnerships can play a pivotal role in mobilizing the 

necessary resources, with private entities contributing 

funds and expertise. Additionally, incentivizing 

international organizations like the International Society 

of Blood Transfusion (ISBT) to invest in transfusion 

research in Pakistan could help bridge the funding gap. 

National grants (e.g. from the HEC, PSF, NIH), 

international grants (e.g. from WHO), subsidies, and tax 

incentives for research and development in this field could 

encourage more stakeholders to participate.  

Philanthropic initiatives could also be explored to generate 

funding for specific research projects, especially those 

NGO-sector establishments aimed at improving blood 

transfusion safety, thalassaemia care, and accessibility in 

underserved areas. 

Enhancing the Regulatory Framework 

Strengthening the regulatory framework for blood 

transfusion services is crucial for ensuring the quality and 

safety of blood supplies. The BTAs should implement 

stringent regulations to standardize blood bank operations, 

mandating licensing and regular inspections. Furthermore, 

specific provisions (like Statutory Regulatory Orders) in  

the existing legislations should be introduced to govern 

transfusion medicine research, addressing ethical issues, 

patient/donor consent, and data privacy. Enforcing 

regulations, however, requires a concerted effort from both 

the government, private sector, and healthcare institutions.  

Expanding Education and Training Programmes 

To address the shortage of skilled professionals, 

universities and medical colleges in Pakistan should be 

asked through the Pakistan Medical and Dental Council 

(PMDC), Higher Education Commission (HEC), College 

of Physicians & Surgeons Pakistan (CPSP), to introduce 

specialized programmes in transfusion medicine or add as 

a core component of the existing programmes. These 

programmes should cover areas such as donor 

management, immunohaematology, molecular biology, 

accreditation, and management as proposed in the national 

curricula developed by the Safe Blood Transfusion 

Programme of the National Health Ministry.34 

Scholarships and fellowship programmes could attract 

students to the field, while partnerships with international 

organizations and institutions would allow for knowledge 

exchange and skill development. Offering continuing 

education and certification programmes for existing blood 

bank professionals could also help improve expertise in 

transfusion medicine, particularly in remote and 

underserved areas. 

Promoting Public Awareness and Voluntary Blood 

Donations 

A nationwide campaign promoting the importance of safe 

blood transfusions and voluntary donation could 

significantly impact the availability of blood supplies. 

Collaborations with religious and community leaders 

could help address cultural and religious barriers to 

donation, emphasizing the altruistic and humanitarian 

aspects of blood donation.35 The use of social media, 

television, and print media can further enhance the reach 

of awareness campaigns, educating the public on the 

importance of regular, voluntary donations.36 Schools and 

universities should be involved in awareness initiatives, 

encouraging a culture of donation among the youth. 
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Establishing a Centralized Data Repository and 

Research Collaboration Network 

A centralized data repository would provide researchers 

with access to comprehensive data on blood donations, 

transfusion practices, and TTIs, facilitating large-scale 

research and trend analysis. This repository could be 

managed either nationally or provincially, with 

contributions from blood centres, hospital blood banks, 

and research institutions. Encouraging collaboration 

between research institutions, both nationally and 

internationally, could promote knowledge-sharing and 

standardization in transfusion medicine research. Joint 

research projects and conferences like the one BBMT 

(Bring Brilliant Minds of Transfusion) is regularly  

organizing since 2020 would help Pakistan align its 

practices with global standards, promoting a culture of 

collaboration tha t is vital for long-term growth in the field. 

Mo v in g F o r wa r d  

For Pakistan to achieve self-sufficiency in transfusion 

medicine, sustained efforts in research and development 

are essential. The successful implementation of the 

proposed solutions could lead to advancements in blood 

screening techniques, storage methods and alternative 

therapies, reducing the dependency on family replacement 

donations, and ultimately improving patient outcomes.37 

With a well-regulated, research-driven transfusion 

medicine sector, Pakistan could eventually contribute to 

global knowledge in the field, addressing challenges not 

only locally but also within the broader context of 

transfusion medicine. Moreover, the emergence of 

regenerative medicine and cellular therapies presents new 

opportunities for transfusion medicine research.38-40 By 

investing in cutting-edge technologies and promoting 

innovation, Pakistan can position itself as a regional leader 

in transfusion medicine, providing state-of-the-art care to 

its population while contributing to the global body of 

research in the field.  

Co n clu s io n  

The challenges facing transfusion medicine research in 

Pakistan are significant but not insurmountable. A 

pragmatic approach that combines improved 

infrastructure, strengthened regulations, enhanced 

training, public awareness, and research collaboration can 

pave the way for paradigm shift in the field. By addressing 

these challenges strategically, Pakistan can not only 

improve its healthcare outcomes but also build a 

foundation for transfusion medicine research, ensuring 

that safe, effective, and accessible transfusion services are 

available to all. 
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