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Category Minimum treatment Full treatment

Costs other than iron chelation

Day transfusion: hotel 
and nursing

375 375

12 transfusions/year 1,088 (600  1,575) 2,250 (1,390  3,150)

Investigations 135 (135  435) 278 (278  870)

Occasional costs 
(such as operations)

150 645

Staff salaries 300 620

Total if no 
desferrioxamine 
therapy

2,048 (1,560  2,835) n.a. n.a.

Desferrioxamine 
therapy (iron 
chelation)

3,080 (1,440  4,725) 6,165 (2,880  9,450)

Total with 
desferrioxamine 
therapy

5,128 (3,000  7,560) 10,333 (6,190  15,110)

Source: Alwan and Modell 1997.
Note: n.a. = not applicable. The figures in parentheses show the range of costs for a two-year-old and an adult; where no 

range is shown, the cost is independent of age. Both minimum and full treatment include transfusion and chelation. Full 

treatment means more frequent transfusion and consultations, more laboratory work, and more surgery.



G U I D E L I N E S FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH 

FREQUENCY

Probabilities of cure through genetic engineering are still 
minimal,  while cure by bone marrow transplantation is 
feasible but not applicable at large for various reasons. 

The miserable and difficult life of the patients and their 
families along with the ever increasing cost make prevention 
of the disease absolutely necessary.  Through this, 

families at risk may have the possibility to give birth to non-
thalassemic children,  while 

the Public Health System can face more effectively the ever 
increasing number ot new patients along with the cost of 
therapy, which, under present conditions, cannot be less than 
optimal.

Prevention can be offered:     Retrospectively

Prospectively 



G U I D E L I N E S FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH 

FREQUENCY

A program of prevention becomes a national priority when 
other causes of infant mortality are succefully controlled, 
and when the continuously improving care of the patients 
allows their long survival, i.e., increases the cost !

Then, the National Health Authorities must be convinced to 
provide the necessary conditions and funds in order to cover 
not a few fortunate families but the entire population at 
risk. 

This step is of primary importance because, once such a 
large scale program of prevention is launched, this must 
proceed smoothly at all levels; gaps in the procedure are 
not allowed; restarting will be extremely more difficult.  
There are no excuses for inadequacies or errors. 



GUIDELINES FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

CONVINCING THE AUTHORITIES.  I

Assessment of the quality of life of the patients  
and  of the available resources

ο Census of patients
ο Assessment of available and functioning hospitals and attached 

day care Units
ο Assessment of the quality of life of the patients

Patients cannot be fully effective; often absent from school
or work.

ο Families are equally involved and waste lots of time 
(hence, lose day-pays) in order to take care or tranfer
the sick children to hospital etc.



GUIDELINES FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

CONVINCING THE AUTHORITIES.  II
Financial aspects
o Assessment of the frequency of heterozygotes; evaluation of 

expected yearly births of thalassemic patients
o Evaluation of present cost and Projection of cost in the years 

to come
o Analysis of the cost of a large scale prevention scheme and

projection of the benefit vs. cost in the years to come if a
prevention program were implemented

The contribution of high level Health Authorities 
(WHO, Unesco, ONU etc)

o Has been instrumental for the start in countries where 
such programs were initiated. It is of utmost value for
countries where such programs must be initiated. Publications,
Decisions, recommendations, pressure to local governments

The WHO committee for inherited hemoglobin disorders.
Drs. Anver Kuliev, Bernadette Modell, Antonio Cao and others  



THALASSEMIA AND THE SICKLE CELL SYNDROMES IN GREECE

Population (approximately) 10.000.000

Mean frequency of carriers
β-thalassemia       7.0%
Ηemoglobin S     1.0%

Distribution of both traits extremely heterogeneous

Annual Number of births (approximately) 100,000

Expected number of new cases       
β-thalassemia 110-120
sickle cell syndromes       20

Patients surviving to-date       approximately 4.000



G U I D E L I N E S FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

SENSITIZATION, INFORMATION AND EDUCATION OF THE  
POPULATION AT RISK 

The role of the Authorities 

The role of the Associations of parents and patients

The role of Mass Media
The role of the Church
The role of the School
In immigrant groups of ethnic minorities : The role of 

social workers talking the national language

Sensitization was broader in the past because patients with marked bone 
deformities were difficult to miss in public life and their problems were 
more known to the Society. AT THIS TIME,  sensitization is weak because 
if improved treatment and decrease   of the number of new patients.

Therefore, more efforts are neccessary



GUIDELINES FOR THE CONTROL OF THALASSEMIA AND 
SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

SENSITIZATION, INFORMATION AND EDUCATION OF 
THE POPULATION AT RISK

The Associations of parents and patients

May also exert a significant influence on the policy makers
the main supporting argument being that effective 
prevention of the birth of new patients, will allow use of 
the available resources towards  improving management of
their own surviving children







FORMAL POSITION OF THE CHURCH AND THE LAW  
TOWARDS PREVENTION OF INHERITABLE DISEASE

An important but delicate matter.  
The information below is not a recommendation.

Religion/Authorities Attitude towards
Prevention           Prenatal Diagnosis

Christian Orthodox.  
The Church favorable*             negative, but does not interfere

in the sense that this may
avoid children or change partner 

The Law favorable;*           allowed before 24th week              
cannot impose it

Christian Catholic
The Church favorable*             negative, but does not interfere

The Law favorable*            allowed before 24th week             
cannot impose it

Islam 
The Church and the Law   favorable*             fully negative in past years

The Law now accepted in some countries,
ignored or prohibited in others

* then, birth control?



G U I D E L I N E S FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

CARRIER IDENTIFICATION

Select optimal methodology; 
Consider cost; in areas with relatively low incidence (2-3%) consider
initial screening by simple methods locally  and  sending “suspect”samples
to centralized laboratories for confirmation.  

MCH and MCV have an acceptable diagnostic power
the one tube osmotic fragility testing (an pre-prepared ampule
containing a 0.45% NaCl solution can identify suspect carriers
in large areas with low frequency of heterozygotes. 
Sickling or solubility tests for HbS detection.  
Complete blood counts plus Fe/ferritin determinations may offer
additional useful information.
Confirmation with hemoglobin electrophoresis or high pressure 
liquid chromatography. 

Avoid purchasing sophisticated apparatuses; when they break down or
lack some basic reagents, it will be difficult to bring back the people 
reported during the inactive days.  Besides, the various additional
parameters they offer are meaningless for carrier identification.







HPLC Chromatograms



G U I D E L I N E S FOR THE CONTROL OF THALASSEMIA 
AND SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

CARRIER IDENTIFICATION

Establish local (national) normal values

Offer carrier identification on free hours and free of charge

Reply consistently to persons reporting for the tests. 
Explain thoroughly and patiently !  

GENETIC  COUNCELLING

Invite and advise in person carriers whose partner is also a carrier

Avoid forcing couples at risk to decide. Instead, provide ample
information. 

Explain thoroughly the possibilities and limitations of prenatal
diagnosis 





GUIDELINES FOR THE CONTROL OF THALASSEMIA AND SICKLE 
CELL DISEASE IN AREAS WITH HIGH FREQUENCY

PRENATAL DIAGNOSIS

Legal and Ethical Aspects

Financial aspects; what can/must the insurance of patients cover 
who pays for the test? 
who pays if the test is not carried out ? 
who pays if a misdiagnosis occurs? 

Follow-up and Psychologic support of mothers, especially in case 
of bad results

Fear
Feelings of being guilty,taking too much responsibility
Influence of family
Feelings of being guilty towards surviving affected child

Technical aspects.  
Competence of the obstetricians; safety.   
Competence of the laboratory; identify “reference”laboratories  



GUIDELINES FOR THE CONTROL OF THALASSEMIA AND 
SICKLE CELL DISEASE IN AREAS WITH HIGH FREQUENCY

MONITORING; QUALITY CONTROL

Mandatory reporting of all new cases reporting to
hospitals for vasoocclusive crises or in need for
transfusion

Internal control of techniques

“External” quality control;  private laboratories;
academic laboratories

Frequent re-evaluation of cost; staff 
automation
novel techniques

NO MISTAKES  ALLOWED !



The importance of monitoring
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Reported Births of newborns with thalassemia 
over the years 1990-2010

Approximately 200 new patients 

Personal reasons
Lack of information; Immigrant workers. Gypsies. Greeks
Negligeance

Errors in in vitro fertilization; missed diagnosis of donor or  
recipient !!! 

Error in pre-implantation technology

Missed diagnosis of mother
Missed diagnosis (private laboratory)



Conclusion : 

● Prevention of thalassemia and HbS now running on a
regular basis in almost all  Mediterranean countries, in most cases

coupled with prenatal diagnosis.  Over the years these programs 

have allowed birth of several thousands of non-thalassemic children

to many couples at risk. 

● For the time being, the only realistic solution to face the

problem of thalassemia and sickle cell  disease in countries with
high incidence. 

● The future : Pre-implantation diagnosis is a possibility and  

can give excellent results; however, it is not yet applicable at

large because of prohibitive  complexity  and cost


