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ABSTRACT
Diseases and disease processes are key components of life and living. The understanding and appreciation of this axiom will impact greatly on the quality and standard of human health and life. The human body is bedeviled by a myriad of diverse and large spectrum of pathologies. These vary from hereditary, infectious, inflammatory, metabolic, structural degradation, genetic alterations, neoplastic, toxicological injury, ageing and trauma. All these reduce the functionalities of the affected organ/ organ system. There are established first line management strategies for these pathologies, however more often than not, they may not suffice. At this stage, the replacement of such organ becomes the only option for optimal quality of life or continuity of life. This can only be achieved through tissue and organ donation and transplantation. Over the decades, steady advancements are being made in the medical field of human tissue and organ donation and transplantation. Thus it becomes pertinent for students of human medicine to be well and adequately educated on the issues that relate to the donations of human tissues and organs and their  transplantation. Such issues covered in this article include global statistics on organ donation and transplantation; historical antecedents of organ donation and transplantation; sources of organ transplants; tissue transplants; set guidelines and standards by The World Health Organization, The European Parliamentary Research Services and The Federal Ministry of Health and Social Welfare Nigeria.  
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1.INTRODUCTION
The smallest unit of the human body is a cell. The human body is a conglomerate of several millions of cells of diverse types and differing but specific functions. A collection of cells is known as tissue. Tissues are also diverse in varieties and functions. An aggregate of tissues is referred to as structure. Next in hierarchy to structure is an organ. When a physiologic function of the body requires inputs from more than one organ, the involved organs are collectively known as organ system. 
Major organs of the human body such as the brain, eyes, ears, thyroid gland, heart, lung, liver, kidneys, pancreas, testis, ovary and skin may have their functions compromised by injury, accident, diseases and the ageing process. At the onset of functional compromise of an organ, there is an initial coping response which may be an increase in the number of cells (hyperplasia) or increase in cell size (hypertrophy). However, depending on the cause of the functional compromise or its severity or persistence, the compensatory mechanism(s) soon become(s) overwhelmed and the functionality of involved organ eventually becomes abysmally low and such organ is said to be in a state of failure. At this junction, it becomes imperative to have it replaced by a functionally viable one through the process of transplantation. 
In a very simple way, Encyclopedia Britannica defines organ donation as the act of giving one or more organs (or parts thereof), devoid of compensation, for the purpose of transplantation into a living person with the essence of continuity of life [1]. While transplantation is defined as the act of removing a section of tissue or a complete organ from its original natural site and transferring it  to a new position in the same person or in a separate individual [2].

2.CURRENT STATISTICS ON ORGAN DONATION AND TRANSPLANTATION GLOBALLY.
With reference to the Global Observatory on Donation and Transplantation [3]; The most recent statistics regarding organ donation and transplantation as at 2023 are as stated below-:




Table 1- Status of organ donation and transplantation in 2023 
	Parameter
	Summary

	Actual donors from deceased persons 2023
	45, 861 Deceased Organ Donors in 2023.
75% were from Brain Death.
Deceased donation reported in 77 countries

	
	

	Organ transplantation from living donors 2023
	53,192 living transplants were reported.
Living transplants performed in 92/93 countries

	Global transplantation activities of solid organs 2023
	More than 172,400 Solid Organ Transplants
were reported
Information of 93 countries on organ transplantation activities (75% of global population)

	Small bowel transplantation in 2023
	177 procedures were reported in 2023.
4% increase vs 2022.

	Pancreas transplantation procedures in 2023
	2,054 Pancreatic Transplants performed in 2023.
41 countries reported pancreas transplant activities.
1.4 % of increase vs 2022.

	Heart transplantation procedures in2023
	10,121 Heart Transplants performed in 2023.
13% of increase vs 2022.

	Liver transplantation procedures in2023
	41,111 Liver Transplants performed in 2023.
25% were from living donors.
10% of increase vs 2022.
41 domino liver transplants reported

	Kidney transplantation procedures in2023
	111,135 Kidney Transplants performed in 2023.
39%from living donors.
9% of increase vs 2022

	Lung Transplantation procedures in 2023
	7, 811 Lung Transplants performed worldwide.
15% of increase vs 2022.
10 living lung transplants (0.1%) were reported


Source: Global Observatory on Donation and Transplantation Website

Regarding Nigeria ,only statistics  for Kidney transplant is available [4]. With the year 2023 population estimate of 253.80 million; 253 kidney (all living donors) transplants were reported and documented this translated to a rate of 1.13 per million inhabitants. The respective Africa and Global figures for the same period were -: 314 (0.77) and 44,477 (6.61) [4]. The population estimate for Nigeria for the year 2024 was 229.20 million. The number of organ (kidney) transplants was 227 which translated to 1.12 per million people while African and Global numbers are 544(1.14) and 110,190 (18.9) respectively [4]. The very low annual number of kidney transplants in Nigeria does not mean that the incidence and prevalence of end stage renal disease are low but rather due to certain reasons. Such reasons include very few number of health facilities that are adequately equipped for the procedure, limited number of transplant specialists, high cost of transplant procedure, issues with kidney donation, high financial burden of chronic kidney disease care, non-availability of subsidy for chronic kidney disease Medicare.

3.HISTORICAL ANTECEDENTS OF ORGAN/ TISSUE DONATION AND TRANSPLANTATION
The art of tissue/ organ donation and transplantation has been around for centuries.
The first evidence of skin grafting as a surgical procedure for management of burns was said to have been documented in Ebers Papyrus around 1550 BC [5]
In 1869, Jacques- Louis Reverdin used pinched epidermis to stimulate granulation tissue formation [5].
In 1948, Barker describe the technique of harvesting skin grafts from uneven areas of the body by subcutaneous infiltration with saline [6].
In 1933, Yurii Voronoy performed the first kidney transplant [5].
In 1962, the use of preoperative total body irradiation or immune suppressing drugs (6-mecaptopurine, Imuran or steroids) to reduce the incidence of transplant rejection in a cohort of patients over a four-year period was reported [7] and this being the first documentation of anti-transplant rejection therapy.

4.SOURCES OF TRANSPLANT ORGANS
A transplant organ may be harvested from a living donor. This is referred to as living donor. This is possible in anatomically paired organs especially the kidney. The living donor may be genetically related ie monozygotic twins or not genetically related such as dizygotic twins, siblings and non-siblings. Donation within the same person is known as autograft. This is the usual practice in skin, muscle and bone grafts. Donation within the same specie is known as homotransplantation or allograft while that between different species is referred to as heterotransplantation or xenograft. Prior to the advent of ventriculoperitoneal shunt as the gold standard for the management of infants with hydrocephalus; such infants were managed by ureteral diversion of the cerebrospinal fluid. They had one of the kidneys harvested as a transplant [6].  An isograft is a transplant between identical twins. If the site in the recipient is the normal place, the transplantation is referred to as orthotopic while a different site is known as heterotropic. An example of the latter is kidney transplant.
In countries that have well established whole body or organ donation programmes, there are protocols and procedures for individuals to have specific tissues /organs harvested for the purpose of transplantation following their death. This is known as deceased organ donation. 
Death sequel to complete cessation of brain function is referred to as brain death while that which is due to unrestorable heartbeat, blood circulation and respiration is known as cardiac death. Both types constitute deceased donors.


5.1TISSUE TRANSPLANTATION
Several human tissues are transplantable and mostly as autografts and only very few are allografts.
(1) Skin
     This is the most transplanted human tissue. The very common indications for skin graft are burn injuries (fire, chemicals, hot oil, hot water, electric) with considerable loss of skin; decubitus ulcers; vascular ulcers especially patients with sickle cell heamoglobinopathy. The depth of the injury will determine whether it will be Split-thickness skin graft or Full-thickness. The former is for loss of the epidermis only while the latter is for situations in which the injury extends and involves the dermis.
The survival of split thickness graft depends of diffusion from adjoining area as opposed to that of full thickness which requires neovascularization. Also, the donor site for split thickness heals faster and with fine scar as opposed to full thickness which takes longer period to heal and may leave behind a hypertrophic scar. If the skin loss is deep and the affected area has no muscle cover, then a flap would have to be raised. A flap consists of full thickness skin and adipose tissue and has vascular pedicle that ensures its survival at the new site.

(2) Heart valves
    The valves of the heart control blood flow through the cardiac chambers. Valvular stenosis or incompetency will affect blood flow with consequent increased strain on the heart muscle (myocardium) this will invariably lead to heart failure and the need to replace the diseased valve becomes pertinent. Pathologic valves can be replaced either with cadaveric or synthetic valve, however, the former is preferable.
(3) Vascular graft.
    Myocardial infarction is a leading cause of death world-wide and is the end result of progressive narrowing of the coronary arteries by atheroma. This is known as atherosclerosis. The stenosis may be relieved either by placement of stent or creation of s shunt using a superficial vein. The superficial vein can be harvested from the leg (saphenous) or upper limb(cephalic) thus it is an autograft.  



(4) Bone marrow
     Haematological disorders such as sickle cell hemoglobinopathy, leukemia and aplastic anaemia require bone marrow transplantation as definitive therapy. In this conditions, the primary problem lies in the bone marrow thus only an allograft will suffice. Bone marrow transplantation requires a high degree of expertise and very demanding.
(5) Cornea
      The cornea is the transparent covering of the anterior aspect of the eye and is the main refractive medium. If it becomes opaque either as a result of trauma or disease, blindness ensues. The cornea is avascular and depends on diffusion from adjoining tissues for nutrition. This makes the tendency of rejection extremely rare. Cornea transplants are allografts.
(6) Bone
     In certain non-cancerous conditions, such as bone trauma, chronic osteomyelitis; non-viable bone fragments are removed. They are usually replaced with bone chips these are not really transplants but serve as scaffold that stimulates osteogenesis.

5.2 ORGAN TRANSPLANTATION
Quite a number of internal organs can and are being transplanted. The kidney has the highest frequency of transplantation.
(1) Heart
     The initial experimentation with heart transplantation was with dog in the 1950s. However, human heart transplantation was achieved for the first time in 1967. With increasing knowledge and advancement in anti-rejection drugs, several successful heart transplant procedures are being carried out globally.

(2) Lung
     A subset of lung diseases collectively known as chronic obstructive pulmonary diseases have a progressive course and eventually lead to ventilatory failure. This is invariably fatal except the patient undergoes a successful lung transplant. Human lungs are lobulated (the right has three and the left has two). Each of these lobes has separate air passage (bronchus), artery, vein and nerve. Thus transplantation can be whole lung or lobe depending on the primary pathology and the extent of the irreversible collapse.
The cardiopulmonary bypass machine which is an extracorporeal device has made surgical manoeuvres of either the heart or lung bloodless and easier. 
(3) Liver
     The liver is the largest internal organ occupying a considerable portion of the upper part of the abdominal cavity. It is key to nutrient metabolism and detoxification. It has a large regenerative capability that suffices for non-malignant and fibrotic pathologies. The most common indication for transplantation is fulminant hepatitis and this is mostly sequel to acute drug (acetaminophen) poisoning. The liver is very sensitive to ischaemia thus it must be harvested and cooled to 40 C within 15 minutes of death. 
(4) Pancreas
      The pancreas is a glandular digestive organ with both exocrine and endocrine components. One of the endocrine secretions is insulin. This is the hormone responsible for glucose metabolism. Either a decrease in secretion or reduced receptor sensitivity will result in elevated blood glucose level (hyperglycaemia) and if this is sustained, it transforms to diabetes mellitus. This is a systemic metabolic disease with pan affectation of organs and tissues and also of varying degrees of morbidity and mortality. Although, there are various classes of oral hypoglycaemic drugs and injectable (insulin); achieving glycaemic control may become impossible and with increasing deterioration in health status, pancreas transplantation becomes inevitable. In order to prevent auto-digestion of the transplant by the exocrine secretions, the main pancreatic duct has to be connected to the stomach. 
(5) Kidney
     The human kidneys are paired retroperitoneal organs located in the loins (right and left lumbar regions). They are responsible for the maintenance of the constancy of the internal milieu ie homeostasis. The symptomatology of chronic renal insufficiency does not become obvious unless both kidneys are affected. Although, every human being has two kidneys, normal physiologic function requires that at least one must be viable. This is the rationale behind transplantation of only one kidney when chronic renal failure becomes irredeemable [8].
Chronic renal insufficiency may be arising de novo, however in many patients, it is extra-renal from systemic diseases such as hypertension, diabetes mellitus, chronic heart diseases, hypercholesterolemia and nutritional disorders. All these non-communicable systemic diseases have high prevalence rates with very significant morbidities and mortalities. 
 All these factors and many more make the kidney to be the organ with the highest transplant frequency globally. 

Subsequent sections of this paper will dwell on organ sourcing; ethical considerations and legislations; surgical procedure skills; graft rejection-prevention strategies and post-transplantation management as they relate to the kidney and other human organs. 

6.ORGAN SOURCING 
As stated earlier, organ donation could be from living (related and unrelated) donors or from deceased persons (cadaveric). A lot of sharp and unethical practices regarding kidney donation are being reported at a frightening frequency. Such include human trafficking; kidnapping; aggressive coercion; monetary inducements; cajoling; taking undue advantage of the tripartite relationship of poverty, illiteracy and ignorance. In view of these serious, inhuman and unethical acts of maleficence; legislations regulating organ donations and the practice of transplantation have been put in place. 

6.1. Ethical Considerations and Legislations
These legislations are at the levels of The World Health Organization, Regional (European Parliamentary Research Service) and National (Guidelines for Organ and Tissue Transplantation in Nigeria). The main points of each of these legislations are subsequently discussed.

6.1.1The World Health Organization
Human organ and tissue transplantation
The World Health Organization (WHO) Guiding Principles on Human Organ Transplantation was endorsed at the 44th World Health Assembly(WHA) in 1991via resolution WHA 44.25. Four years earlier ie 1987, WHA had expressed concern via resolution WHA40.13 about the commercialization of human organs. The WHA subsequently called on Member States to stem the tide of sale and purchase of human organs via resolution WHA 42.5. Since the past three decades, the Guiding Principles have influenced legislation in several Member States as well as professional codes and practices [9]. The essence of these principles is to  provide ethically acceptable and orderly framework for the acquisition and transplantation of human cells, tissues and organs specifically for clinical purposes..
6.1.1.1The Guiding Principles are as below-:
  1.The removal of cells, tissues and organs from the bodies of deceased persons for the purpose of 
        transplantation is permissible if: (a) the required legal consent is obtained, and 
         (b) non-existence of any reason that the deceased person objected to such removal. 

    2. Physicians that certified the potential donor dead should not be directly involved in cell, tissue or organ removal from the donor or subsequent transplantation procedures. Also they should not be involved in the care of the intended recipient.

    3 There is need to develop deceased organ donation to the maximum therapeutic potential, but adult living persons may donate organs as permitted by the available guidelines. In summary, living donors should be genetically, legally or emotionally related to their recipients.
Live donations are acceptable when the donor’s informed and voluntary consent is obtained, when professional care of donors is ensured and follow-up is well organized, and when selection criteria for donors are scrupulously applied and monitored. Live donors should be informed of the probable risks, benefits and consequences of donation in a complete and understandable fashion. They should have a clear understanding of the legal implication of organ donation and give due consideration to the pros and cons of the information being made available to them. They should be  willingly and without any evidence of  undue influence or coercion. 

4.Only the narrow exceptions permissible under national law can be removed from the body of a living minor for the purpose of transplantation. There should be well defined measures that protect the minor and, wherever possible the minor’s assent should be obtained before donation. This provision is also applicable to any legally incompetent person. 

5.  The donation of cells, tissues and organs should free devoid of monetary reward under any guise. It is illegal to purchase or offer to purchase, cells, tissues or organs for the purpose of transplantation, either by living persons or by the deceased next of kin.
This provision precludes reimbursement of reasonable and verifiable expenses incurred by the donor such as loss of income, costs of recovering by the donation and the  processing, preservation and supply of human cells, tissues or organs for transplantation.  

6.The promotion of altruistic donation of human cells, tissues or organs by means of advertisement or public appeal should be in alignment with extant regulations. 
Advertisements relating to either the need or availability of cells, tissues or organs, with a view to offering or seeking payment to individuals for such, or, to the next of kin should be prohibited. Also under prohibition is monetary brokerage to such individuals or to third parties.

7.Where donation has been secured through exploitation, coercion or payment to the donor or the deceased next of kin; Physicians and other health professionals should not engage in transplantation procedures. Also, health insurers and other payers should not under write such procedures

8.No health-care facilities and professionals involved in procurement and transplantation procedures should receive payment in excess of the institutional prescribed fees regime.

9. Laid down clinical rules and ethical norms should be the guiding principles behind allocation of organs, cells and tissues and not financial, sentimental or emotional considerations. Also the allocation as considered by the appropriate committees, should be equitable, externally justified, and transparent.

10. The procedures for both donors and recipients should be safe, efficacious and of premium quality. The long-term outcomes of the procedures ie donation and transplantation should be assessed for both the living donor and the recipient in order to document benefit and harm.
The level of safety, efficacy and quality of human cells, tissues and organs for transplantation, as health products of an exceptional nature, must be maintained and optimized on an ongoing basis. This requires implementation of quality systems including traceability and vigilance, with adverse events and reactions reported, both nationally and for exported human products.

11. The practice of donation and transplantation should be transparent and accessible to scrutiny. This provision does not invalidate protection and privacy of both the donors and the recipients.

6.1.1.2Progress Report by the WHO on the WHA Guiding Principles

 In 2018, an advisory group with members from all WHO regions was established by the secretariat. This body of experts was saddled with the responsibilities of offering pieces of advice pertaining to the development and implementation of WHO activities on human organ and tissue transplantation.
Two transplantation working groups (one for organ and the other for tissue) were consequently established by the WHO. They were expected to develop two global action frameworks from 2022 till 2030. These frameworks are expected to tackle global and region-specific problems and issues uncovered by the 2018 Task Force.

In august 2020, during the 17th session, the Regional Committee for Africa adopted a report on the status of human organ and tissue donation and transplantation in the Sub Region. That report provided proposals for the development of a regional strategy, plan of action and regulatory framework. It also made provision for support to Member States in strengthening their capacity, and the conduct of a large-scale ethnographic study that will address socioeconomic beliefs as regards organ and tissue donation and transplantation.

The WHO in collaboration with Non-State actors that include the Transplantation Society, the Worldwide Network for Blood and Marrow Transplantation and the International Council for Commonality in Blood Banking Automation Inc. are collaborating with the WHO. This collaboration have raised awareness of the issue among health care professionals and organized capacity-building and training activities and workshops. Other non-State actors yet to have official relations with WHO have had the cooperation extended to them in as much as they support the dissemination of the WHO Guiding Principles and the development of technical material. Such include the World Union of Tissue Banking Associations and the Global Alliance of Eye Bank Associations. 

6.1.1.3. Current Situations and Challenges

Irrespective of the differences in capabilities and priorities of health care systems, common national and regional barriers still exist as a result of: 
· The lack of national strategies for transplantation coupled with underfunding, paucity of human resources and infrastructure arose from low organizational and political commitments. 
· The need to escalate interventions for the prevention of end-stage organ failure rests upon the proper appreciation and understanding of the burden of disease.  
· Organ trafficking and commercialization are flourishing due to inadequate legislation, ethical frameworks, regulatory oversight and governance.  
· Low community awareness, poor knowledge, coupled with cultural resistance are major hindrances to the appreciation of organ donation transplantation.
· Deceased donor identification and donation management are deficient. Also awareness by the public and engagement between the health care professionals and the public need to be worked on. 
· Living donors are not adequately protected from coercion and exploitation. 
· Universal health coverage does not cover transplantation and there very limited alternatives in cases of emergencies or undersupply.
· Human tissue donation, banking and transplantation are at different phases of establishment or implementation across the WHO Regions.
· The trans-border transportation of human tissue is often without stress. This is often driven by pecuniary gain and is always in the direction of the undersupply from oversupply areas. If this scenario persists for long, it will expose the undersupply to dependency on importation this may affect the quality and quantity of the imported human tissues thus escalating the cost and invariably reducing access by prospective recipients. Also the populace of the exporting countries may become underserved in the long run 
·  Available information from the Global Observatory on Donation and Transplantation revealed that more than 100 000 kidney transplants are performed worldwide each year [10], as opposed to more than 5 million patients undergoing dialysis annually [11]. With a global prevalence of 9.1%, chronic kidney disease is estimated to cause 1.2 million deaths and result in 35.8 million disability-adjusted life years annually [12]. Cost and outcome studies indicate that kidney transplantation should be prioritized for renal failure. In all WHO regions, with the possible exception of the African Region, haemodialysis is costlier than maintaining a transplant.
· A functional deceased donor programme is operational predominantly in countries with a high Human Development Index, representing fewer than 40% of Member States [13]. This uneven global distribution reflects substantial disparities in health system capacity, infrastructure, governance, and public awareness relating to organ donation and transplantation.
· The persistent shortage of donors, coupled with the limited availability and accessibility of transplantation services in many settings, constitutes a principal driver of transplantation tourism. In such contexts, patients may seek transplantation through illicit and unethical channels, frequently involving the exploitation of socioeconomically disadvantaged and vulnerable populations who are trafficked as sources of organs. These practices raise profound ethical, legal, and human rights concerns, undermining principles of equity, justice, and respect for human dignity.
· Although numerous countries have enacted national legal and regulatory frameworks aimed at preventing organ trafficking and transplant commercialisation, significant challenges remain in implementation and enforcement. Deficiencies in oversight mechanisms, inadequate reporting systems, and limited cross-border investigative collaboration persist in both countries of origin and destination. Addressing these systemic weaknesses requires strengthened international cooperation, transparent governance structures, and sustained investment in ethical, self-sufficient organ donation systems.
· In conclusion, Improving access to transplantation is contingent upon a complex interplay of financial, governmental, and societal determinants. In many lower-income settings, fundamental prerequisites for effective transplantation programmes remain underdeveloped or absent. These include adequately equipped transplant facilities, structured waiting-list systems, a trained multidisciplinary workforce, sustained political commitment, and comprehensive publicly funded healthcare frameworks capable of supporting equitable service delivery—particularly with respect to deceased donor programmes. The absence of such structural components significantly constrains the expansion of transplantation services and limits the potential for self-sufficiency.
· Conversely, high-income countries, despite possessing advanced technical capacity and established infrastructures, may encounter system-specific challenges that impede optimal utilisation of transplantation services. These frequently include insufficient public awareness, limited education regarding organ donation, cultural or religious misconceptions, and variable levels of societal trust in healthcare institutions. Such factors may contribute to suboptimal donor registration and consent rates, thereby restricting the availability of transplantable organs.
· Consequently, across all World Health Organization (WHO) regions—and especially within low- and middle-income countries—millions of patients who could benefit from transplantation involving human tissues, organs, or cells remain without access to these life-saving and life-enhancing medical interventions [14]. Addressing these disparities necessitates coordinated policy development, investment in health system strengthening, public engagement strategies, and international collaboration aimed at promoting equitable and ethically governed transplantation systems worldwide.
[bookmark: _GoBack]

6.1.2. The European Parliamentary Research Service [15]

 Organ transplantation is an established worldwide practice and constitutes a major medical advancement of the 20th century. The demand for organ transplantation is on a steady rise while willing donors are declining thus a high number of patients are on the waiting list.
‘Medical, legal, religious, cultural and ethical considerations apply to organ donation and transplantation. In the EU, transplants must be carried out in a manner that shows respect for fundamental rights and for the human body, in conformity with the Council of Europe's binding laws, and compliant with relevant EU rules. World Health Organization principles also apply’.

There is a wide variation across EU member states as regards organ donation with different ways of seeking people's consent to donate their organs after death. In the 'opt-in' system, consent has to be given explicitly, while in the 'opt-out' system, silence is tantamount to consent. Some countries have donor and/or non-donor registries.
Each European Union (EU) member state is solely responsible for policy framework and delivery of transplant services. This does not preclude the fact that the EU has adequately addressed organ donation and transplantation through legislation, an action plan and co-funded projects. Also, the European Parliament has adopted own-initiative resolutions on aspects of organ donation and transplantation.
Successive Presidents of the EU have emphasized the need to foster cooperation among member states improving organ donation and transplantation services.

The European Parliament has adopted own-initiative resolutions on various aspects of organ donation and transplantation. 
In its 2008 resolution [16] on policy actions at EU level, Parliament considered that the main challenge facing EU Member States with regard to organ transplantation was to reduce the organ and donor shortage. The resolution stressed that one highly effective way to increase organ availability was to provide the public with more information. It proposed establishing a 24-hour transplant hotline with a single telephone number managed by a national transplantation organisation, to provide rapid, relevant and accurate information. It also called for the introduction of a European donor card, complementary to existing national systems, and recognised the need to reduce transplant risks.

‘In its 2012 resolution on voluntary and unpaid donation of tissues and cells [17], the EU Parliament stressed, among other things, the importance of non-remuneration, consent, and protection of living donors' health, underlining the need for anonymity, traceability and transparency. It called on Member States to step up their information and awareness-raising campaigns to promote the donation of tissue and cells, and to ensure the provision of clear, fair and scientifically based medical information enabling the public to make informed choices. It also asked for reinforced exchange of best practice and strengthened cooperation’.
In its 2013 resolution [18] on organ harvesting in China, Parliament expressed its concern at reports of systematic, state-sanctioned organ harvesting from non-consenting prisoners of conscience in the People's Republic, and called for the EU and its Member States to raise the issue in China.

6.1.2.1. DIRECTIVE 2010/45/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 7 July 2010 on standards of quality and safety of human organs intended for transplantation.

According to this Directive, the European Parliament and The Council of The European Union expressly state as follows-;
1-Over the past 50 years, organ transplantation has become an established worldwide practice, bringing immense benefits to hundreds of thousands of patients. The use of human organs (hereinafter ‘organs’) for transplantation has steadily increased during the last two decades. Organ transplantation is now the most cost-effective treatment for end-stage renal failure, while for end-stage failure of organs such as the liver, lung and heart it is the only available treatment.

2-Risks are, however, associated with the use of organs in transplantation. The extensive therapeutic use of organs for transplantation demands that their quality and safety should be such as to minimise any risks associated with the transmission of diseases. Well organised national and international transplantation systems and use of the best available expertise, technology and innovative medical treatment can significantly reduce the associated risks of transplanted organs for recipients.

3- The availability of organs for the purpose of transplantation depends on the willingness of the citizens of the Union to donate. Measures that will prevent transmission of diseases by the donated organs at sourcing, transportation and utilization should be put in place. 
4-. The exchange of organs that occurs yearly between Member States is an important measure that increases organ availability. This increases matching quality between donor and recipient and ultimately the success of the transplant. This is of particular importance for the optimum treatment of patients that require urgent treatment, hypersensitised patients or paediatrics. The trans-border exchange of organs should be devoid of unnecessary hitches and delays 
5- The professionals that carry out transplantation in Member States are of different jurisdictions. Also quality and safety requirements differ significantly amongst the Member States.
 
6-The for common quality and safety standards for the procurement, transport and use of organs at Union level is sacrosanct. This would facilitate exchanges of organs to the benefit of thousands of European patients that are in need of transplantation every year. Union legislation should ensure compliance of organs y with approved standards of quality and safety. This would further reassure the public that  imported organs from n another Member State are of  the same basic quality and safety like  those obtained in their own country.

7- Human trafficking, especially for the purpose of harvesting is a grievous violation of fundamental human rights and is unacceptable. This should be combatted by setting up competent authorities, approval and regulation of transplantation centres and clearly defined procurement conditions and traceability.  

8-Sequel to Article 168(7) of the Treaty on the Functioning of the European Union , the measures adopted pursuant to Article 168(4)(a) thereof shall not affect national provisions on the medical use of organs, nor therefore the surgical act of transplantation itself.  Notwithstanding the provisions of this Directive, provisions should be made to take care of any unintended or unexpected situation that may surface during transplantation that may impact negatively on the quality and safety of organs. 

9- There is need for Member States to operate an efficient framework for quality and safety as this will reduce the risks and elevate the benefits of transplantation. The implementation of this framework should cover the whole chain from donation to transplantation or disposal, and should cover the healthcare personnel and organization, premises, equipment, materials, documentation and record-keeping. Auditing should be included in the framework. Member States are urged to delegate the performance of activities for quality and safety to specific bodies deemed appropriate under national provisions, including European organ Exchange Organisations. 

10-Properly structured organizations with suitably qualified and competent persons should be established to supervise and monitor organ procurement as enshrined in the guidelines

11- In view of the fact the overall benefits of organ transplantation far outweigh the risks, the decision as to the suitability of an organ for transplantation lies majorly with the clinician and as such should be exercised discretionary.

12- The pre-transplant evaluation of potential donors must give sufficient information for the service centre to undertake a proper risk-benefit analysis. Identification and documentation of the risks and characteristics of the organ must be done as this will guide allocation to suitable recipient. Complete medical evaluation of a living donor is necessary for adequate characterization. In case of deceased donor, such information should be elicited from the appropriate relatives.

13-In situations where the information for donor characterization is unavailable and the risk of not transplanting is greater than doing so; notwithstanding the earlier provision that proper characterisation is required, the medical team should go ahead with the procedure.

14- In the course of transporting the organ, the ischaemic time should be optimized and the organ should be accompanied by relevant documentation.

15- It should be possible to track or trace the organ from donation to reception. Also it should be possible to detect and investigate adverse reactions and events of serious concern.

16- The quality and safety requirements for organs should complement and align with the existing Union system for tissues and cells as specified in Directive 2004/23/EC of the European Parliament and of the Council of 31 March 2004 on standards of quality and safety for the donation, procurement, testing, processing, preservation, storage and distribution of human tissues and cells.

17- There is need to ensure that the healthcare personnel involved in the donation, testing, characterisation, procurement, preservation, transport and transplantation of organs are adequately trained competent and suitably qualified. Council acknowledged the importance of hospital-based donor coordinators as they are key to the effectiveness of donation, quality and safety of the organs as well as the transplantation. 

18- The exchange of organs with third countries is permissible only if their standards are at par with those of the EU and should be supervised by the appropriate authority. There is need to take cognizance of the role currently being played by the existing European Organ Exchange Organisations in the exchange of organs between the Member States and third countries.

19-  The foundation of organ donation and transplantation services should be on voluntary and unpaid donation thus altruism is sacrosanct. This ensures the quality and safety of the organs thus improving the quality of life of the recipient. Not adhering to altruism may spell doom for the programme and the recipient.

20- The allocation of organs should be transparent, not discriminatory and premised on objective criteria.

21- The Union noted the existence of several models of consent to donation amongst Member States.  Efforts should be made to increase public awareness of organ donation across Europe.

22-Article 8 of Directive 95/46/EC of the European Parliament and of the Council of 24 October 1995 on the protection of individuals with regard to the processing of personal data and on the free movement of such data prohibits in principle the processing of data concerning health, while laying down limited exemptions. Strict confidentiality rules and security measures that protect the donors' and recipients' personal data must be in place. Moreover, the relevant authority may seek the seek the assistance of the National Data Protection Supervisory Authority in developing a framework for the transfer of data on organs to and from third countries. Both the donor and the recipient or their relatives must not know each other.

23. In order to minimise transmission of diseases to recipients, adequate evaluation of the living donors to determine suitability or otherwise should be done. In addition, living donors face risks linked both to testing to ascertain their suitability as a donor and to the procedure to obtain the organ. It should be noted that living donors may suffer complications that may be medical, surgical, social, financial or psychological.  The possibility of this should be very minimal and if any, should be promptly and adequately managed.

24-The relevant authorities of the Member States should ensure the quality and safety of organs during the entire chain from donation to transplantation and also at patients' recovery and during the subsequent follow-up. There is need for the collection of relevant post-transplantation data as this will ensure quality assurance. Sharing such information between Member States would improve donation and transplantation across the Union. It is advisable that each Member State should have a single National Transplant Organisation saddled with the overall responsibility for donation, allocation, traceability and accountability. However, when this is not feasible, a combination of local, regional, national and/or international bodies may work together to achieve the same goal.

25-Member States should have effective, proportionate and dissuasive sanctions applicable to infringements against the provisions of this Directive.

26-There is need to empower the Commission to adopt delegated acts in accordance with Article 290 TFEU in order to adapt the Annex. The minimum data set specified in Part A of the Annex should only be amended or supplemented in exceptional situations where it is justified by a serious risk to human health and likewise the complementary data set specified in Part B of the Annex in order to adapt it to scientific progress and international work carried out in the field of quality and safety of organs intended for transplantation. The Commission should endeavour to carry out appropriate consultations during its preparatory work, including at expert level.

27- There is need for uniformity of rules among Member States regarding the procedures for the transmission of information on organs and donor characterisation, as well as for ensuring the traceability of organs and for reporting serious adverse events and reactions This would ensure the highest standards of quality and safety of the organs exchanged. 

28-This Directive set to achieve quality and safety standards for organs intended for transplantation to the human body. However, Member States may not be able to sufficiently achieve this. This will be best achieved by upscaling to the level of the Union. The Union may adopt measures, in accordance with the principle of subsidiarity as set out in Article 5 of the Treaty on European Union. In accordance with the principle of proportionality, as set out in that Article, this Directive does not go beyond what is necessary in order to achieve those objectives [19].

6.1.3. The Nigerian Guidelines and Standards for Organ / Tissue Transplantation Service

In 2025, The Federal Ministry of Health and Social Welfare released a publication that sets out the ethical standards and guidelines for the establishment of and the actual act of organ and tissue transplantation services.
Excerpts from the document are-;
· The ethics guiding human organ donation and transplantation in Nigeria is derived from medical ethics, oaths, declarations, bioethics, sociology, philosophy, religion and acts.
· The organ in this guide covers all ethically transplantable or implantable parts: human, animal, and devices, especially human. This includes kidneys, liver, heart, lungs, eye tissues (cornea &, conjunctiva) amniotic membrane, dental parts, and haematopoietic stem cells (bone marrow, peripheral blood, and umbilical cord).
· Organ transplantation is worthwhile; improving quality of life, prolonging life, restoring hope/ambulation/sight and it is cost effective.
· The donated organ has diagnostic, therapeutic, training, research, and advancement purposes.
· The definition of death before a cadaveric organ harvesting is brain death.
· Except when it is extremely impossible, an organ for transplantation in Nigeria (jurisdiction) is sourced from Nigeria (jurisdiction).
· The organ for transplantation is altruistically donated as charity. Except where the donor expressly specified otherwise, the donated organ belongs to Nigeria which in turn determines its use.
· Except for processing charges to determine donor-recipient match/relevant tests and acceptable Nigeria treatment charges, there should be no profiteering on organ donation.
· The human organ is not manufactured but is replaceable by a donated compatible organ.
· The human organ is scarce; its supply is less than the demand. In about nine minutes, a recipient is added to the organ transplantation waiting list.
· Specific ethically determined criteria have been provided to determine the beneficiary (recipient) of a donated organ in situations where more than one prospective recipients meet most of the requirements. Strict adherence to these criteria is advised.
· Efforts should be made to ease off sociocultural and ethnoreligious barriers that stand in the way of organ donation amongst the Nigeria populace.
·  The relationship between the donor and recipient should not be characterized by dependence, excessive gratitude and guilt feeling.
· Ethical regulations on organ donation and transplantation are the safeguard for every organ donor and the recipient in Nigeria.
· Any hospital rendering transplantation services is advised to have a Transplantation team made up of professional experts for specific organs eg Kidney team, Cornea team, Bone marrow team. etc.
· Periodic assessment and evaluation of such hospitals by relevant government professional regulatory agencies such as Medical and Dental Council of Nigeria and Pharmacists Council of Nigeria.
· Existence of donor advocates who are Physicians that are not members of the transplantation team or related to recipients is encouraged.
· Beneficence, non-maleficence and justice should be the driving force behind organ donation and allocation.
· The post donation and post transplantation management is the absolute responsibility of the hospital and must be comprehensive and adequate.
· In bone marrow transplantation; minors, who are matched siblings of the recipient are permitted to donate only in the absence of suitable adults. However, the biological parents/ guardian must be clearly and adequately carried along.
· Use of xenografts in transplantation is not permitted.
· Provision of standard and guidelines for the establishment of kidney donation and transplantation services.
· Regulations for the donation, retrieval and transplantation of parts of the human eyes are well outlined.
· Guidelines for stem cells therapy.
· Draft policy for liver transplant
· Need to regulate Assisted Reproductive Technology services especially egg donation and harvesting.
· It is suggested that Government should consider processing this document into a Bill for the purpose of enactment into law by the Legislature (Parliament) [20]

7.Surgical Procedure Skills

 Both organ harvesting and transplantation require specialized and advanced skills beside those offered at undergraduate medical and dental training. Such skills include microsurgical techniques, vascular anastomosis techniques, transvascular endoscopic placement techniques, interventional radiology techniques and cardiopulmonary bypass techniques. Thus any graduate of medicine that desires to be involved in the art of transplantation just have to acquire the appropriate and requisite skill. The acquisition and competency of these skills presently, are largely outside the shores of Nigeria.

8.Transplant Failure/Rejection
Transplant failure implies that the transplanted tissue or organ never functions upon completion of the procedure. In transplant rejection, the index tissue or organ functions for a variable period of time post procedure. It is this variable time period that is used to classify rejection into hyperacute, acute and chronic. In the hyperacute type, the rejection occurs within twenty fours of the procedure ie the perioperative period. Any rejection that occurs from the first week up till three months is referred to as acute rejection. Chronic rejection is a slow process and may occur over years. The symptomatology of organ rejection include those that are specific to the organ and the nonspecific symptoms such fever, aches, pain, malaise, anorexia, nausea and vomiting. 
Causes of transplant failure include but not limited to the viability of the tissue or organ, ischaemia-reperfusion interval, vascular or duct anastomosis, unhealthy/poor vascularized bed (skin graft).

Transplant Rejection is the main and most dreadful complication of organ transplantation considering the fact that it carries a very high probability of death thus making the huge financial, expertise and time costs to go into the drain. Transplant rejection is usually caused by T- lymphocyte mediated responses. A peep into the immune system suffices at this junction. Lymphocytes are a subset of the white blood cells (leukocytes) responsible for immunity against and immune responses to infectious agents and diseases. The lymphocytes are of two types namely T and B. Both types have the capability to detect and distinguish extraneous (foreign) tissues, cell or microorganisms from the bona fide residents. For a substance to initiate an immune response it must have a molecule called antigen on its surface. The T lymphocytes get attached to the antigens thereby initiation a cascade of reactions that will ultimately lead to the destruction of the extraneous substance. Thus T lymphocyte is responsible for cell-mediated immunity.  The B lymphocytes produce certain proteins known as antibodies that initiate reactions which either weaken or destroy the invader. Hence it is referred to as humoral immunity. For B lymphocyte to cause transplant rejection, there must be preexisting specific antibodies in the recipient blood circulation as a result of previous antigen sensitization. This is usually of the hyperacute variety. 
Transplant rejection is triggered by factors known as transplantation or histocompatibility antigens these are present in all the cells of the body with the exception of the erythrocytes. The main human transplantation antigens known as major histocompatibility complex or the human leukocyte antigens system (HLA) are governed by genes on chromosome number six. The HLA are of two classes, class II being the initiators of transplant rejection while class I are the effectors of rejection.
One of the preliminary procedure when a patient is being planned for organ transplantation is tissue typing and matching with those of the prospective donor. This entails blood grouping and HLA compatibility. This is a very crucial step at eliminating or at least reduce to the barest minimum the chances of transplant rejection.



9.Post Transplantation Management
The main stay of managing a patient who has undergone successful transplant surgery especially that of the kidney is prevention of organ rejection. This is usually achieved by placing the patient on some drugs such as steroids, azathioprine, antithymocyte antibodies, monoclonal antibodies and non toxic analogues of cyclosporine. All these agents, collectively known as immunosuppressants have significant side effects hence they are usually administered under strict medical supervision. The aim of the drug therapy is to establish a synergy between the transplanted organ and the recipient immune system thereby either reducing the chances of organ rejection to the minimum or outright elimination.
Other post transplantation measures include periodic specific serological tests for continuous monitoring of the functional status of the organ. Such tests include renal function test, liver function test, pulmonary function test and visual acuity test. There may be need for organ biopsy depending on the results of the functional profile. Life style adjustment and psycho-social counselling with support are also part of the management. 
Just as organ transplantation management is multidisciplinary ie involves clinicians and non-clinicians so also is the post transplantation management.
Any person that has undergone organ transplant is followed up medically for life.

10. Conclusion
The various aspects of organ donation and transplantation have been addressed in this paper.
The importance, contribution and impact of organ donation and transplantation cannot be overemphasized. Thus it is pertinent for students of medicine to be well groomed in the subject.

11. Suggested further reading
· Lucy Diane Horvat, Salimah Z. Shariff and Amit X. Garg for the Donor Nephrectomy Outcomes Research (DONOR) Network. Global trends in the rates of living kidney donation. Kidney International (2009) 75, 1088–1098; doi:10.1038/ki.2009.20; published online 18 February 2009
· Dash SC, Nair R, Behera V. Kidney transplantation: The journey across a century. Med J Armed Forces India. 2023;79(6):631-637.
· F. Sh. Bakhritdinov, Z. T. Matkarimov, M. T. Azimova, Kidney Transplantation: Topical Issues and Current Trends (Review), American Journal of Medicine and Medical Sciences, Vol. 14 No. 4, 2024, pp. 1116-1121. 
· Zacharis A, Reimold P, Aksoy C, et al. Trends in kidney transplantation and living donor nephrectomy in Germany: a total population analysis from 2006 to 2021. World J Urol. 2024;42(1):24. 
· Ortiz F, Marson L, Thomas R, Kousios A, Rista E, Lefaucheur C, Cimen S, Cucchiari D, Zaza G, Furian L and Akin B (2025) Evaluating Risk in Kidney Living Donors. Transpl Int 38:14024.doi: 10.3389/ti.2025.14024
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