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Abstract: Ethiopia is attempting to reduce cancer-related morbidity and mortality through a strategic national cancer control plan but 
according to Globocan 2020, hematologic malignancies particularly leukemia and non-Hodgkin’s lymphoma rank among the top five 
leading causes of new cancer incidence and cause of death among all age groups in both sexes. Hematopoietic stem-cell transplanta-
tion (HSCT) is an advanced treatment modality that makes the only effective treatment for cancer and non-cancer-related hematologic 
diseases unresponsive to conventional therapy. Patients who need stem cell transplants must travel to abroad countries to get the 
treatment. Meanwhile, the Ethiopian National Specialty and Subspecialty Roadmap sets the goal of establishing HSCT centers in 
2020–2029 GC, yet leaders and planners must start taking steps to put the setup in place. Setting up an HSCT facility is challenging for 
developing countries due to the high costs, limited infrastructure, and need for intensive medical staff training; however, several 
nations have been able to start successful stem cell transplant programs. This review summarizes the basic steps and requirements of 
the program in light of guidelines recommendations and lessons learned from other developing countries. It also highlights possible 
cost-effective opportunities, bottlenecks, and areas that will require work and investment to make the objective reality in Ethiopia. 
Provides key information to assist administrators and policymakers to set priorities in planning and making informed decisions to 
establish and maintain the service. 
Keywords: Ethiopia, cancer, hematopoietic stem-cell transplantation, hematologic malignancy

Introduction
Hematopoietic stem cell transplant (HSCT) is the sole therapeutic option in various hematological malignant and 
nonmalignant illnesses nonresponsive to conventional treatment.1 To suppress the immune system and enable the 
engraftment of healthy stem cells, the patient goes through numerous cycles of high-dose chemotherapy or radiation 
treatment during the process. As a result, it requires a lot of resources because the patient may stay in the hospital for up 
to a month to receive urgent treatment if complications or adverse effects arise.2

Although Ethiopia is making progress in cancer treatment provision through expanding oncology centers and 
radiotherapy under the National Cancer Control Plan (2016–2020),3 hematologic malignancies particularly leukemia 
and non-Hodgkin lymphoma account for the third and fourth leading causes of new cancer incidence and mortality in the 
country according to Globocan 2020.4 In recent studies, leukemia is one of the top five reasons why people die from 
cancer,5 and an increased burden of hematologic malignancy predominantly affecting the productive age group has been 
reported in the northwest part of Ethiopia.6 This data highlights the demand for the HSCT center to improve cancer 
mortality and the patient’s quality of life. It also increases the credibility of the tertiary care level, circumvents the need 
for abroad referral, and becomes an asset for medical tourism.

In the meantime, setting up a stem cell transplant facility is among the prioritized subspecialty programs which are 
planned to be provided at certain tertiary institutions under the national specialty and subspecialty service roadmap of 
Ethiopia (2020–2029 GC).7 However, establishing HSCT service is a high-profile endeavor and continues to be difficult 
for developing countries due to the expensive investment needed in specialized infrastructure, substantial healthcare 
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professional training, and competing health priorities.8–10 Meanwhile, there are several works of literature from resource- 
constrained nations that detail how they launched prosperous, self-sustaining HSCT programs.8,11–13 To achieve the goal 
of launching the HSCT facility, it is essential to examine the experience of developing nations and guideline recom-
mendations of open-access journals.

This paper intends to provide crucial elements of the program, such as the infrastructure needs, the role of 
a cooperative partnership, the development of human resources, and financial considerations. It will also be a useful 
evidence-based tool for decision-making for the Ministry of Health’s goal to beat cancer in Ethiopia3 and its commitment 
to investing in advanced therapeutic services.7

The Burden of Hematological Disorders and Rationale of HSCT in Ethiopia
The prevalence of leukemia in patients with deranged hematological characteristics was reported to be 9.6% at Jimma 
university and 11.4% at Wollo university.14,15 Hematologic malignancy is the leading cause of pediatric cancer in the 
country.16,17 According to Globocan 2020 report in both sexes and across all age groups, leukemia is the third most 
common cause of new cancer incidence and mortality with 4364 new cases and 3182 fatalities, non-Hodgkin’s lymphoma 
is the fourth most common cancer with 3824 new cases and 2514 fatalities. There were 764 new cases and 345 deaths 
from Hodgkin lymphoma and 357 new cases and 304 deaths from multiple myeloma.4 The overall impact of hematologic 
malignancy calls for an evaluation of the current treatment modalities and possible future actions to reduce mortality in 
Ethiopia.

Most of the hematological malignancies in Ethiopia are treated in tertiary hospitals, among which Tikur Anbessa 
Specialized Hospital is the first to provide treatment for all kinds of hematological disorders and offers an adult 
hematology fellowship and postgraduate oncology nursing training programs. Another hospital that handles hematolo-
gical conditions other than acute leukemia is St. Paul’s Hospital Millennium Medical College. Recently, Mekelle 
University, Jimma University Hospital, and Gondar University Hospital started providing pediatric oncology care.18

Available treatment modalities are chemotherapy, immunotherapy, and radiotherapy. Data from Addis Ababa uni-
versity institutional repository showed that treatment response and survival are very low in patients diagnosed with acute 
leukemia and non-Hodgkin’s lymphoma and relapse is a common condition that is also independently associated with 
mortality.19–21 In a similar vein, the median survival rate for multiple myeloma is extremely low compared to other 
nations.22 Thus, stem cell transplantation is a valuable intervention to reduce hematological malignancy-related mortality 
in Ethiopia. Aplastic anemia, which is a non-hematologic malignant illness that usually requires HSCT, is also not 
infrequent, with an incidence of 10.5% observed in the northeastern part of Ethiopia.15

Currently, six African countries are offering stem cell transplant services.23 Ethiopia is the second largest populated 
country in Africa where the government envisioned establishing an HSCT facility7 So, it is important to comprehend the 
key requirements, as well as the opportunities, sociopolitical obstacles, and financial challenges of the service. Table 1 
presents the author’s perspectives on the internal and external factors (SWOT analysis) associated with setting up an 
HSCT center in Ethiopia.

The Role of Understanding the Types of Transplants for Establishing the HSCT Facility
Planning to establish HSCT facilities for the first time necessitates a substantial investment in human resource devel-
opment, inpatient and outpatient rooms, equipment, blood banks, and laboratories, depending on the kind of transplant— 
autologous vs allogeneic.24

In an autologous transplant, the patient’s stem cells are harvested and frozen for later use before radiation or 
chemotherapy. Following chemotherapy or radiation therapy, the collected stem cells are given back to the patient. In 
an allogeneic transplant, stem cells are obtained from a donor, ideally a sibling with a comparable genetic profile. In the 
absence of a sibling, an unrelated person with a similar genetic makeup is employed. It is also possible in some situations 
to employ a parent or child who is only partially matched and this operation is known as a haploidentical transplant. 
Under specific circumstances, it is also possible to use umbilical cord blood.1,25

Allogeneic stem cell transplant is a resource-intensive procedure, associated with several complications, which 
requires a multidisciplinary supportive system.26 This makes autologous transplant the better cost-effective move for 
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starting HSCT for the first time in adults;27 however, it is quite the reverse in pediatrics due to technical difficulties with 
autologous transplant processing and its less frequent indication.28 Although allogeneic transplantation is resource 
intensive, it has a curative potential thanks to its property of inducing graft versus leukemia effect while the role of 
autologous transplant is to facilitate the administration of high-dose chemotherapy and act as a lifeboat for recovering 
hematopoiesis but primary tumor relapses are the concern.25

Recently WBMT (worldwide network for blood and marrow transplantation) recommendations classified the require-
ments of autologous and allogeneic programs as a minimum to the preferable and ideal in a graded manner, which can 
assist the developing country to prioritize and use resources efficiently to start the program and reach the ideal (full 
accreditation) level subsequently (Annex 1).24

Infrastructure and Equipment
Hospitals place their HSCT rooms on the upper floors, away from wet areas, infectious wards, and construction zones.12 

A team made up of a hospital administrator, project manager, architect, engineer, information technology (IT), finance, 
nurse, and a doctor is necessary for efficient renovation or infrastructure design.27 Site visit by existing HSCT center 
experts to assess the planned hospital’s suitability and viability has been mentioned as an important initial step in the 

Table 1 SWOT Analysis for the Establishment of HSCT Service in Ethiopia

Strengths Weaknesses

Support from the ministry of health and the existence of a national plan for 
investing in stem cell transplant. 

Complementary tertiary care services are available. 

The construction of a state-of-The-art molecular laboratory in the Defense 
Referral Hospital found in Bishoftu town. 

Availability and experience with flow cytometer utilization in hematological 

malignancy. 
Presence of radiotherapy. 

Presence of hematology fellowship programs and research for continuous 

professional development. 
Most chemotherapy drugs used in HSCT are included in the essential 

medication list. 

Existence of a health information management system for patient data 
registration. 

Implementation of a population-based cancer registry in Addis Ababa.

Absence of expertise in stem cell transplant and partners 
engaged in the service. 

Poor infrastructure. 

Lack of stem cell processing and apheresis service. 
Lack of leukocyte depletion and blood irradiation service for 

blood transfusion. 

A poorly coordinated referral system can affect outcomes by 
delaying timely management. 

There is no standard price for the service. 

Insufficient chemotherapy handling and management system, 
coupled with unavailability and frequent stockouts. 

Poor infection prevention practices by healthcare professionals. 

Lack of code for specific hematological diseases and non- 
computerized patient data storing systems in public hospitals. 

Poor communication practice in cancer treatment provision.

Opportunities Threats

The disease affects epidemiologically young patients compared to western 

countries. 

Presence of a community engagement mechanism for fundraising. 
Charities and nongovernmental organization funding opportunities. 

Dedicated political support for building and growing healthcare infrastructure. 

Support for HSCT initiatives on a global basis. 
Possibility of working along with reputable international HSCT centers. 

Presence of health workers (Hematologists, oncologists, pathologists, nurses, 

laboratory technologists, and pharmacists) to be trained and lead the program. 
Presence of media and a social platform to teach the public about conditions 

that can be cured with HSCT. 

Medical tourism. 
Utilization of telemedicine.

The continuity of the program cannot be guaranteed. 

The treatment is costly. 

Presence of several medical conditions that require priority. 
The population’s low level of income and low level of health 

literacy. 

Delayed health care presentation seeking treatment. 
Treatment abandonment is common. 

Poor awareness regarding hematological disorders. 

The increasing price of pharmaceutical drugs. 
Compensation and retention strategies for transplant physicians. 

Insufficient blood donation practice.

Abbreviations: SWOT, Strengths, weakness, opportunities, and threats; HSCT, hematopoietic stem cell transplant.
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developing nation’s experience.11,12 Therefore, this must be considered when a potential tertiary hospital in Ethiopia 
seeks to adopt the HSCT program.

Planning the infrastructure must leave enough area for the following: outpatient, nurse corridor, nurses’ offices, 
doctors’ offices, apheresis rooms, waiting rooms, infusion rooms, pretransplant admission rooms, on-site pharmacy, and 
drug preparation rooms, and soiled and clean utility rooms.24 In a study from Tikur Anbessa Specialized Hospital, the 
lack of a designated area for the preparation of medications was linked to dose-related mistakes that can result in 
inappropriate treatment and toxicities.29 To deliver safe and effective treatments, proper infrastructure design must be 
a top priority.

According to the Indian guideline, the HSCT facility room should feature positive pressure ventilation as a standard.8 

However, the most recent WBMT recommendation and EBMT (European Society for Blood and Bone Marrow 
Transplantation) suggest the inpatient and outpatient rooms need to be at least clean and single bedded and HEPA (high- 
efficiency particulate air) filter is not strictly necessary for newly establishing centers. The HEPA filter must be 
considered through time or for high-risk transplants (allogeneic transplants).24,30

The HSCT center needs a stem cell processing laboratory, which can be built either in a new area or as an extension of 
the existing laboratory. A successful stem cell laboratory needs to be well designed, have the right tools, have a staff that 
is properly trained, and have standard operating procedures that cover every step of the facility’s stem cell processing. 
For the freezing of autologous stem cell products, controlled cryopreservation using liquid nitrogen is necessary. Flow 
cytometry must be available for counting CD34 cells.31 The availability and experience of using flow cytometry for 
hematological malignancies in Ethiopia32 will partially reduce the investment costs required to purchase equipment and 
train manpower.

For allogeneic transplants, advanced testing such as polymerase chain reaction (PCR), human leukocyte antigen 
(HLA) typing, donor-specific antibody screen, fluorescence in situ hybridization, chimerism, and medication levels are 
required in addition to conventional diagnostics.24,30 This requires an expensive investment in an advanced laboratory 
but, as Bangladesh did, these sophisticated tests can be sent to a foreign country.12 Fortunately, Ethiopia is building 
a cutting-edge molecular laboratory in the defense military hospital located at Bishoftu. This hospital has the advantage 
of becoming a cost-effective innovation area, or it will help other hospitals by lowering the time needed for shipping and 
receiving laboratory tests to other nations. This is a great opportunity for the establishment of HSCT by lowering 
redundant capital expenditure.8

Depending on the type of transplant, several support systems are required, including emergency access, a critical care 
unit, hemodialysis, endoscopy, bronchoscopy, and radiology services at the same facility. Consequently, the country’s 
tertiary healthcare facilities especially those who are offering oncology services, are potential areas for the expansion of 
HSCT services. In addition, a 24-hour blood bank with the necessary licenses for apheresis, stem cell collection, and 
storage, irradiation, leukocyte depletion of blood products, blood cross-matching, and transfusion is necessary.24,30 

Apheresis, leukocyte depletion, and blood irradiation services are not available in Ethiopia and need investment. 
Furthermore, blood products are in short supply due to inadequate blood donation practices, and raising public awareness 
is critical.33 In the course of providing the service, a registry of unrelated stem cell donors needs to be established. For 
details on the standards, see the World Marrow Donor Society Guidelines.34

Human Resource Development
A successful transplantation program’s foundation is built on the experience of medical, nursing, and laboratory staff, 
hospital support, and effective leadership.10,35 The biggest challenge to establishing the HSCT program in Ethiopia is the 
lack of transplant doctors, except for a few hematologists, and an abundant middle-level workforce; internists, lab 
technicians, nurses, and pharmacists.

Developing countries addressed poor human resources by establishing a collaborative partnership with an existing 
HSCT facility. The significance of twining or pairing with established HSCT centers overseas is mentioned in nearly all 
types of work investigating the opening of new HSCT services in poor nations. To give example, Bangladesh launched 
the HSCT center in Dhaka with assistance from the Massachusetts General Hospital.12 In Iraqi Kurdistan, the HSCT unit 
at the Hiwa Cancer Hospital was established with assistance from the Italian Agency for Development Cooperation.11 
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With assistance from the Italian nongovernmental organization (NGO) Cure 2 Children, several HSCT facilities have 
been built in South-East Asia, the Middle East, and Africa.13

Collaboration with an established institution helps to get the required expertise. This enables efficient on-site staff 
training and offers continuing support for administering the service, which is an innovative and cost-effective strategy as 
opposed to sending workers abroad for training.12 In addition, online tools like telemedicine can also allow case 
discussions with local physicians to fill the gap while regional medical professionals get the necessary proficiency and 
assurance.

A capacity-building partnership has made it possible to train four pediatric hematology-oncology subspecialists in 
Ethiopia through on-site training and rotating fellows overseas. Two of the trainees stayed at Tikur Anbessa Specialized 
Hospital, and one went to Jimma University.36 This experience serves as a model to train transplant hematologists, 
nurses, laboratory technicians, and pharmacy staff. In addition, the hematology fellowship and oncology nursing training 
program at Tikur Anbessa Specialized Hospital will ensure the propensity for continuous professional development, 
which is essential for the sustainability of HSCT services.

Financing HSCT
Although HSCT facilities are associated with government healthcare spending and GDP per capita, there is little 
information available on the HSCT center’s price.37 Renovating and outfitting the units for use within an existing 
healthcare facility will cost between $50,000 and $100,000.28,38 The median cost of HSCT varies by transplant type and 
ranges between $12,500 to $290,000 per patient worldwide (India, Mexico, and the United States).39–41 In Bangladesh, 
the government provided funds for the first transplants and the building of the transplant unit,12 But other countries used 
a combination of government and charitable funds.38

Ethiopia’s health sector transformation plan allocated high-cost budgeting for medicines and supply procurement, 
followed by infrastructure and manpower development.42 The recent GDP per capita is 925 dollars and the government 
covers around one-third of the cost of healthcare, with the remaining costs coming from individual out-of-pocket 
expenses, donations, and others.43 However, government expenditure on health care is extremely low, according to the 
Abuja Declaration, so possible ways to finance HSCT facilities may include reallocating additional cash from other 
budgets, improving the governance of donor funding, and efficient resource management. Medical tourism is another 
potential opportunity for financial support but for good quality control, the poor infection prevention practice by health 
care professionals in Ethiopia44 remains to be addressed.

In terms of the cost of the service consumables, supporting medications, and chemotherapy make up a sizable amount 
of beginning and maintenance costs in addition to the labor cost.9 The drugs Busulfan, Cyclophosphamide, Fludarabine, 
and Melphalan are frequently used in conditioning programs. Granulocyte colony-stimulating factor for stem cell 
mobilization, anti-thymocyte globulin (ATG) in aplastic anemia and for immunosuppressive in graft versus host disease 
(GVHD) prophylaxis in addition to Cyclosporine A, Methotrexate, and Tacrolimus are necessary for allogeneic 
transplantation. The accessibility of antiviral, antifungal, and broad-spectrum antibiotics is also crucial.

Although almost all of the medications mentioned above are authorized by the Ethiopian Essential Medication List,22 

crucial medications for HSCT such as busulfan, ATG, and intravenous cyclosporine are not on the list. Given its frequent 
use in conditioning regimens, busulfan must be prioritized and supplied,45,46 while ATG is an ideal requirement when the 
service evolves.24 Intravenous cyclosporine can be optional as an alternative calcineurin inhibitor (tacrolimus) is 
available for the prevention of GVHD.47 Unfortunately, access to chemotherapy drugs in the country is limited and 
unaffordable, some drugs are not available at all pharmacies,48 and drug stock-outs are common.49 To sustain the 
viability of HSCT service continuous medication supply and effective utilization are fundamental.

Recently, WBMT provided several technical strategies to help countries with limited resources to lower the cost of 
the service, including outsourcing inaccessible tests like HLA typing, choosing the intensity of conditioning regimens 
based on the patient and illness parameters, using peripheral blood stem cell sources in autologous HSCT, and employing 
biosimilar medications. Using non-cryopreserved stem cells in autologous transplantation and giving young patients 
priority for new HSCT facilities.9
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The patients’ demographics in Ethiopia can make the program cost-effective since they are often younger, which 
increases the curative and longer survival chance.6,14,15 However, patients frequently arrive late in health care facilities 
with advanced diseases,50 thus, it is necessary to raise community awareness through the media and social platforms to 
increase the cost-effectiveness of the service. Forgoing cancer treatment is also common,18 which may be exacerbated by 
a longer HSCT treatment period and costs, so financial support mechanisms and precise communication of the necessity 
to finish therapy are critical. Indeed, communication is substantially impeded in cancer treatment provision in Ethiopia 
due to several reasons51 and needs to be tackled.

In some circumstances, radiotherapy is necessary for conditioning regimens30,46 but for newly opening HSCT 
facilities, it is not required because non-radiation conditioning regimens are applicable for the majority of disorders.24 

Nevertheless, given that Ethiopia recently expanded and opened two oncology facilities with the capacity to provide 
radiotherapy services, which made the service already available in three tertiary hospitals, the cost and availability 
concerns will not be a barrier.52,53

Conclusion
The ability to forge connections with established transplant centers, devoted local staff, and capable leadership is 
essential for success. Achieving a collaborative partnership is the first step in the process; after that, experts will 
determine the project’s suitability in the proposed hospital and provide training for effective local human resource 
development and ongoing support. Charity may spur the partnership, but for it to endure there need to be mutual benefits 
like opportunities for joint research and training. For a twinning initiative to be successful, a dedicated local oncologist or 
hematologist who can foster the relationship is mandatory. It is more cost-effective, to begin with, autologous and expand 
to allogeneic transplants since the latter is associated with a major cost driver of the service. Establishing and maintaining 
an HSCT facility demands substantial investment so setting priorities, and recognizing the requirements and the 
challenges are critical. To secure funding, it is essential to explore assistance from international initiatives and to pursue 
innovative government budgetary mechanisms. Considering the therapy is unavailable in 89% of African countries and 
patients from developed countries are increasingly seeking treatment in developing countries at a reduced cost, can help 
to generate revenue through medical tourism, however, its effectiveness is uncertain.
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