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Contrasting nations…The Richest… 

Saudi Arabia : $54,100 1. Qatar    $129,700 13. UAE $67, 700   

https://www.cia.gov/library/publications/the-world-factbook/rankorder/2004rank.html 



…The Poorest… 

 
Per Capita: 
 
149. Yemen $ 3900 
 
160. Djibouti $ 3000 
 
197. Somali $ 197 
 



EMRO COUNTRIES BY WORLD BANK INCOME  
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World Bank Country Groups 

http://www.emro.who.int/noncommunicable-diseases/publications/ 
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Demographics of the EMRO region 

 



POPULATION STRUCTURE OF EUROPE/N.AMERICA VS “EMRO” 

http://populationpyramid.net/ 



SCIENCE, 29 July 2011 

Changing Demographics 
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• Issues related to donor availability/genetics 

•  Issues related to specific diseases 

• Pattern of infections 

• Socio-economic aspects  



 Alternative Donor Search algorithms: Non- Sibling Related Donors 

• Upto 30% consanguinity in some EMRO countries 
 
• 109 non sibling matches found in 523 (20%) searches in Iran  

 



• Issues related to donor availability/genetics 

•  Issues related to specific diseases 

• Pattern of infections 

• Socio-economic aspects  
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http://www.slideshare.net/Tareqchowdhury/thalassaemia-hemoglobinopathies-drneelafeb2012 

WHO REGION  Annual Affected Conceptions 
β- thalassaemia Major 

American Region 533 
European Region  1347 
African Region 1520 
Western Pacific 7601 
EM Region 9715 
South East Asian 
Region  

21693 

World Distribution of Thalassaemias 



Hemoglobinopathies 

• High prevalence of  hemoglobinopathies  

• Heavily pre-transfused patients with the consequences of 

     Iron overload  

     Viral hepatitis (both B and C) 
     Organ dysfunction 



Estimated reach of treatment for β thalassaemia in each WHO region 

Modell and Darlisnon 2008  



B-Thalassaemia Major in EMRO Region:  
  
Only 17% of patients who need transfusions  actually receive it 
  
>7000 deaths/year  due to lack of transfusion  
  
>28,000 patients have inadequate or no chelation 
 
>1400 deaths/year due to iron overload 

Modell and Darlisnon 2008  



Severe Aplastic Anemia / Bone Marrow Failure 
Syndromes  

• Frequently heavily pre-transfused (need for adequate 
Lympho/Immunoablation) to avoid graft rejection  

• Late presentation frequently with infection(s) 

• Elevated liver enzymes on admission including 
“Seronegative hepatitis aplasia syndrome” 

• Consanguinity – higher likelihood of being inherited form? 



• Issues related to donor availability/genetics 

• Issues related to specific diseases 

• Pattern of infections 

• Socio-economic aspects  
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Infection 

• CMV  

– High seropositivity in donors and recipients (greater than 90% in 

many counties) 

• Hepatitis B+C 

– Risk of toxicity 

– Donor selection 

• TB 



• Issues related to donor availability/genetics 

• Issues related to specific diseases 

• Pattern of infections 

• Socio-economic aspects  
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Economic Aspects of  
Hematopoietic Stem Cell Transplantation  

in Developing countries  

•  Centers per Km2 

– 1 team per 10,000km2 

•  Centers per population 

– 1 team per 2 million  

• Single center expansion / access to HSCT center  vs  too 
many small centers (additional issue in defining 
cost/effectiveness of HSCT  programs) 

 



TRANSPLANTATION IN THE EMRO REGION 
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TRANSPLANTS PROGRAMS IN THE EMRO REGION:  



Transplantation Activity in the EMRO Region 1984-2007 

Ahmed et al 2012, BBMT 



Overall Transplant Activity 1984-2010 
Country AUTO  ALLO  TOTAL 

Algeria 169 303 472 
Egypt 321 1434 1755 
Iran 1065 2453 3518 
Jordan 244 385 629 
KSA 818 2678 3496 
Lebanon 256 47 303 
Morocco 78 2 80 
Oman 17 171 188 
Pakistan 61 420 481 
Tunisia 458 462 920 
  3487 8355 11842 



Allo-SCT 
Overall Indications 1984-2007 
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Myeloma 

Hodgkins 

NHL 

AML     CR1 

Neuroblastoma 

    AML         >CR1 

ALL      CR1 Breast 

Others 

AUTOGRAFTS 1984-2010 
-Indications 

Myeloma Hodgkins

NHL AML     CR1

Neuroblastoma     AML         >CR1

ALL      CR1 Breast

Others

Indications 
• Myeloma     29% 

 
• Hodgkins       27% 

 
• NHL               21% 

 
• AML CR1       9% 

 
• Others          17% 



Transplantation Activity in the EMRO Region : HSCT Practices 



Transplantation Activity in the EMRO Region 2008-2009 



Transplantation Activity in the EMRO Region 2011-2012 



Participating Teams 

• No of countries with active 
program: 10 
 

• Active teams : 21 

Countries Teams 

(Algeria) 2 

Egypt 2 (4) 

Iran 3 (4) 

Jordan 2 

KSA 3 (6) 

Lebanon 2 

Morocco 1 (3) 

Oman 1 

Qatar (1) 

Pakistan 3 (4) 

Tunisia 2 

 



Indication 
AML     CR1 
             >CR1 
ALL      CR1 
             >CR1 
CML     CP1 
             >CP1 
MDS 
MPD 
Myeloma 
Other Plasma Cell Disorders 
NHL 
IHD 
CLL including PLL 
Breast 
Neuroblastoma 
Germ Cell Tumor 
Renal Cell Ca 
Other Solid Tumor 

Indication (contd)  

Aplastic Anemia 

PNH 

Other Acquired BM Failure 
Syndromes LAD 

Congenital BM Failure 
Syndromes WAS 

B. Thalassemia SCID 
Sickle Cell PAID 

Other Hemoglobin Disorder Osteopetrosis 

Aplastic Anemia Inherited Metabolic Disorders 
PNH   

Others 
Autoimmune 
Others 

Allogeneic  
Conditioning 

Conventional 
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Allogeneic Stem  
Cell Source 

Related BM 
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Cord Blood 
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Year: _______ 
Survey Form 



Transplant Numbers by country for 2012 

Algeria Saudi  
Arabia 

Pakistan Oman  Lebanon Jordan Iran Egypt Tunisia 

Aljurf et al, 2015 



Transplant Numbers And Rates/10 Million Population 

Aljurf et al, 2015 



Indications for Allogeneic 
Transplantation 2011 & 2012 

Indications for Autologous  
Transplantation 2011 & 2012 

Aljurf et al, 2015 



Overall Trends - Numbers 
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Allogeneic SCT:  
National trends  
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Regional Disparities in HSCT Activity1 

Aljurf et al, 2009   



Regional Disparities in HSCT Activity1 
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1 Adapted from Gratwohl et at . Bone Marrow Transplant. 2008. 42:S7-S10  



EMBMT  
Cumulative Popualtion 
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SCT Rates 

0

5

10

15

20

25

30

35

40

1990 1995 2000 2005 2010

Year 

SCT rates 
/10 million 

Popn. 



Are we keeping up? 
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How do tranplant practices differ in the EMRO region from 
Europe / N.America ? 



Gratwohl et al 2010 



AMERICAS EUROPE EMRO/AFRICA TOTAL 
ALLOGENEIC  7527 9128 803 21516 
FAMILY 4277  (57%) 4906  (48%) 797 (99.3%) 11928 
UNRELATED 3250   (43%) 4222   (46.3%) 6   (<1%) 

Nearly all allografts in EMRO and Africa are from family donors –  
• Vs 57% in the Americas 
• Vs 48% in Europe 
 
Negligible numbers of MUDs: 
- Unavailability  of MUD registries, or nascent 
- Higher chance of getting a matched related donor Gratwohl et al 2010 



AMERICAS ASIA EUROPE EMRO/AFRICA TOTAL 
NON-
MALIGNANT 
DISORDERS  

755 (10%) 418 (10.3%) 949  (10%) 277  (34.5%) 2396  

Program have greater relative experience and expertise in non-Malignant conditions 
vs Western counterparts   

Gratwohl et al, 2010 



Strategic Priorities for HSCT in the EMRO Region  



High Income Countries 
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High Income Countries : Transplant Activity    
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High Income Countries 

• Establishing Transplant Centers…vs sending patients 
abroad… 



High Income Countries 

12,000 patients  
$ 150,000 / patient 

http://gulfbusiness.com/kuwait-allocatess-1bn-cover-overseas-treatment-costs/ 



High Income Countries: 
Priorities in Countries  Without a Program  

• Develop transplant programs in existing facilities 
 
• Recruitment, training and retention of trained staff 

 
• Cost effective, better for patients, better for national 

healthcare independence 
 



High Income Countries: 
Countries  With a Program  

• Increasing Transplant rates: 
– Capacity Building 

• More Centers?  
• Or increase transplant capacity in large centers ? 

 

• Treating pateints in the context  of trials 
 

• Cellular therapies  
 

 
 

 
 



Economies of Scale in HSCT  



Middle Income Countries 

 



EMRO COUNTRIES BY WORLD BANK INCOME  
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Middle Income Countries 

• Access to Transplant Services  

– Public / Private / Benevolence fund - collaboration 

– Subsidized co-payment 

• Cost Effectiveness 

• Big Pharma Investment! 

– Drug price negtotiations (Emerging Markets $$) 

– Equal access to clinical trials   

• Regulation and Quality  

 

 

 



Low Medium/Low Income 
Countries 

Is establishment of a costly transplant 
program in a low income country a healthcare 
priority?  

 Is it possible/ feasible to establish a costly 
transplant program in a low income country ? 

 



A Model for Low Income Countries  



A Model for Low Income Countries  



A Model for Low Income Countries  

• Eg: cure2children  
– Italian Non-Governmental Organization,  

• Supported BMT network in Pakistan.  
• Matched-related BMT for thalassemia in young low-risk children 
• 100 matched-related BMTs :  > 90% disease-free survival   
• $10,000 USD  
• Outcome comparable to that obtained in affluent countries but with a 

fraction of the expenses. 
• Projects in: Malawi, Afghanistan, India, Sri Lanka  



Strategic Priorities for Region - I  

• Access to transplantation 

– Transplant rates are lower than in similar sized European 
countries 

• Tranplantation programs for region-specific diseases 

– Hemoglobinopathies 

– Bone Marrow failure  

– Acute leukemia  

– Autos vs allos?  

 



Strategic Priorities for Region  - II 

• Training and Infrastructure development: 

– Center ‘Mentoring’ 

– Exchange Programs 

• IT optimization 

– Social Media , teleconferencing 

 

 



Special opportunities for research 

I. Retrospective analyses: 
• HSCT for Beta Thalassemia 
• HSCT for Sickle Cell Anemia 
• Acute Myeloid Leukemia with t(8;21) 
• Acute Myeloid Leukemia with other CG abnormality (WHO) 
• Rare leukemias and diseases 
• Tuberculosis/HCV in HSCT 
• BCG immunodeficiency 
• Schistosomaisis in HSCT / VOD 
• Rare infections 
• Fanconi Anemia 
• Other rare congenital bone marrow failure syndromes 
• Acquired Severe Aplastic Anemia 
• HLA Phenotype Clustering 
• HSCT for severe immunodeficiency 

II. Registry based: 
• Trends 

• Practice Survey 

• Disease Specific 
• Regional survey 

• EMBMT Activity Survey 
• Current status 
• Comparison 
• Patterns 

• Regional donor follow up 

III. Prospective research opportunities: 
• Multicenter Studies 

• Pharmacogenomics 

• GVHD related research 

IV. Unique opportunities/Donor availability: 
• 65% HLA matched family donor availability 
• 35% no matched family donor 

• One antigen mismatch do as well as full match 

• Need for national registry &  Alternate Donor Program 

• Gene Polymorphism 

• Low likelihood of GVHD 

• High prevalence of non-neoplastic disorders as an indication 

• Hepatitis B & C virus infection 

• High seropositivity of CMV infection 
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