Genetics lecture 10
Genetic screening
In todays lecture we will talk about the application of genetics and what we use for the diagnosis and prevention of genetic diseases , the genetic screening.
Generally speaking genetic screening is done for different criteria of patients for the prevention of genetic disorders and the main cases that are targeted in certain population are :
1 -  premarital screening
Before marriage ; in order to plan for marriage and know what are the risk factors if existed, but it can’t prevent it.
2- prenatal screening 
During the first trimester of pregnancy.
3- newborn screening
After birth of neonate.

What we are interested in when talking about genetic screening are the following :
· Carrier screening 
Who are the carriers for that disease in a certain population.
· Molecular Methods
What methods we can upply (molecular, conventional) . depending on the disease we are looking for.
· Neonatal Screening
· Premarital Screening
· Post Human Genome Screening
wide type of screening , and since we know most of the human genome nowadays , it is now easily applicable and cheap in certain areas. 
· Most carrier tests are for autosomal recessive conditions (some for X-linked),In general, carriers of autosomal recessive conditions do not have symptoms and remain unaffected , and these carriers have the potential to give birth to a diseased child if they mate , here we can note the importance of genetic screening to this criteria of patients, as Both partners must be carriers to have a child with an autosomal recessive condition.
· Remember if both parents are carrier in autosomal recessive 25% of children are normal 25% are affected and 50% are carriers. 
Now if the disease isn't common there is no room for screening, but if it is common screening would be performed. 

Carrier Screening
· Population-based screening: screens every newborn or when screening for a certain metabolic disease, here the disease we are looking for is known.
· Particular genetic carrier tests offered to everyone in the general population 
· Should be cheap easily performed and in a short period of time besides being accurate and reliable.
· Targeted population-based screening: Carrier screening limited to particular groups of people determined to be at higher risk for specific genetic disorders, so here both the disease and the targeted patients.
· e.g. Ethnicity-based carrier screening ; for example we can screen all newborns for thalassemia , but if we have families or ethnic groups that might carry this disease or any other certain disease more that other people , then we can do this kind of screening and exclusively for them .
· as we said carrier testing is mainly performed for autosomal recessive potential carriers ( To determine an individual’s carrier status for a specific genetic disease) and usually not offered on a population basis , the targeted population screening is more common, So it is Available to clients with a family history of an autosomal recessive or X-linked genetic condition for which carrier testing available :
· e.g. Fragile X syndrome, Duchenne muscular dystrophy, Hemophilia A or B .
· e.g. PKU, Alpha-1-antitrypsin deficiency, Galactosemia .
Principles of Carrier Screening
·   Should be offered to patients: 
-  Seeking preconception counseling
Before getting pregnant , they can go to the counsler and get explanations of the genetic diseas comcept, what do we mean by carrier and what will be the outcome of this type of disease.
           - Seeking infertility care
- During the first or early second trimester of pregnancy
We can do screening  during the period, after that it will be difficult in case the partners might consider abortion which is not possible after the 2nd trimester.
· Appropriate carrier tests should be offered to each patient based on his/her ethnic background & family history
· Counseling before screening should include:
- Purpose of screening, voluntary nature of testing
- Range of symptoms and severity of each disease being screened for
- Risk of carrier status and affected offspring based on ethnicity
- Meaning of positive and negative results
- Factors to consider in deciding to have or not have testing
· 	
· Timing :
· Offering screening prior to pregnancy allows client more reproductive choices ; it cannot prevent marriage but at least infront of the law both are aware of the consequences.
· Screening during pregnancy:
· Depends on gestational age ; the earlier the better and usually after  9-10 weeks of gestation.
· If early in pregnancy, can do sequential screening
· Concurrent testing is an option if later gestational age , although it is too late for abortion but parents can at least think of something to do for the child , like if he will have anemia they might think of providing the blood needed in blood banks. 
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So genetic testing is useful in :
· Mutation Detection ; it is important to know what kind of mutations is prevalent in the population.
· Carrier Testing .
· Prenatal Testing ; Amniotic fluid , CSF samples are used in this case with invasive procedures that might be injurious to the mother and the fetus. 
· Preimplantation DNA-Diagnostic ; here IVF  ( in virto Fertilization) is used to do the screening, gametes from both parents are taken to the laboratory where fertilization is induced and then we wait until the production of the 16 cells zygote that will be screened. 
· Fetal Cells or DNA in Maternal Peripheral Blood ; the procedure is very expensive but much less invasive and injurious than the prenatal testing. 
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Types of Genetic testing :
1- Cytogeneic : number of chromosomes in the cell ; like looking for trisomy's in a female above the age of 35 and wants to have a child. 
2- DNA : screening for the genes and any mutations or abnormalities in them .
3- [bookmark: _GoBack]Metabolic : here we do screening for the end products of the gene rather than the gene it self ; like in galactosema wee screen for galactose levels rather than the gene.

Newborn Screening
Parameters to Consider:
· Assay Availability : should be specific . 
· Incidence : in the population the incidense should be high enough to justify the need for screening.
· Diagnostic Urgency : a condition that requiers immediate interfernce to prevent abnormalities .
· Treatment : should be considered before the screening , cause if you want to do screening and the abnormality exists then morally you have to provide treatment , so if the treatment  is not available or too expensive or out of reach dont perform the screening. 
· Cost Effectiveness : should be cheap and affordable. 
· Government Mandate : there should be laws that governs these tests and make the important ones of them mandatory.
· Ethnic Mix of Population : educate people about screening tests in order to find more acceptance and take care of ethnic groups known for carrying a certain disease more than the others. 

· Advanages for genetic screening:
· Informed choice
· Improved understanding
· Early treatment when available
· Reduction in births of affected homozygotes 

· Disadvantages and hazards:
· Pressure to participate causing mistrust and suspicion
· Stigmatization of carriers (social, insurance and employment) : zay lmma y7ko hay el 3eleh feeha marad mo3ayan ma tetzawajo mnha , and it’s found in Jordan a lot but with education this problem can be solved.
· Inappropriate anxiety in carriers
· Inappropriate reassurance if test is not 100% sensitive 
you have to know how to communicate with the population … lmma troo7 3nd nas b 8arye w t7kelhom bdna nshoof meen 3ndhom disabilities wala byeeji  7da bs lmma t7keelhom el sha3’le feeha m9ari kol el nas b9eer 3ndha disability :P

 what are the genetic disorders that we do screening for?
Screening pregnancies at risk:
· Neural tube defect :  if we find a defect like spina pefida we can correct it surgically or we can give the mother folic acid during pregnancy and prevent this disease.
· Down syndrome

Screening for carriers: (depend on which population we are talking about and the machines that are used in doing these tests)
· Thalassaemia
· Sickle cell disease
· Tay-sachs disease
· Cystic fibrosis

We have certain machines that can do about 70 tests on a drop of blood to look for these disorders, but how much it costs is what makes some of these tests not always done.


· Neonatal screening:
Very easy, all you need to do is taking 3-4 drops of blood from the newborn, put it on a filter paper with the information and send it.
But one of the main problems that we deal with is loss of the specimen because sometimes it’s not easy to get a new one, and the other problem is the follow up of treatment.
Sooooooo, you have to know the specific address of the patient to follow up the treatment and the government is also responsible for the follow up of the patient.


· Principles of carrier screening:
· Counseling before screening : again the problem here is that we don’t have a proper medical counseling.
·  voluntary nature of screening for adults and carriers but for neonates it might be obligatory.
· Range of symptoms and severity of each disease
· Risk of carrier status and affected offspring 
· Meaning of positive and negative results
· Factors to consider in decision-making:  you tell them the risk factors and the probabilities of having children with defects but they have the right to get married or not (non-directional type of counseling, you give them the decision).

· Common genetic disorders in Jordan:
· The most common is hemoglobin disorders like thalassemia, sickle cell anemia and G6PD.
>>> Note: G6PD is a X-linked disorder so it’s more important in males.
· Down syndrome.
· Neural tube defects : has been decreased because they added folic acid to bread.
· Congenital heart defects.
· Rare recessive disorders: they are very common in Jordan due to high fertility rate.
· Chromosomal disorders: there is no studies to tell us exactly how much chromosomal disorders we have in Jordan.
· G6PD.
· Sickle cell anemia : 4% carrier rate.
· Familial Mediterranean fever : around 23%, we don’t pay that much of attention for this disease because it’s not fatal.
· Cystic fibrosis.
· Deafmutism.
· Congenital adrenal hyperplasia.

· Beta-thalassemia in Jordan:
· The carrier rate is about 4%.
· The incidence of non-carrier beta thalassemia is about 1 in 2500 livebirths.
· The registered number in the ministry of health is 1200 cases.
· It’s estimated to have 80-90 new cases every year if there is no control program (premarital program), and if we applied this program and reduced the number to 40 or 6o this means that the program succeeded.
· Premarital screening of thalassemia:
· The gene of thalassemia is found on chromosome number 11.
· We have gamma, alpha and beta globins, and we look for mutations in their genes to detect thalassemia.
· In screening, we do CBC (complete blood count) in which we look for RBC’s number and MCV.
· If MCV number is less that 80 this indicates that this person might be a carrier for thalassemia.
· Next step is doing hemoglobin electrophoresis to look for the type of hemoglobin in the RBC’s, if we found for example that A2 globin is elevated, it means that the person might be a carrier for thalassemia.
· To confirm these tests we do molecular analysis to look for mutations in the patient.
· People who have thalassemia don’t live very long, but the situation is better now because the patients have been given a better care, but in general the mean age is between 30-40.
· Patients with thalassemia should be given blood transfusion every month and they also should be given iron chelators to prevent accumulation of iron in the body.

Premarital thalessmia screening program:
This is what we do:
· Education of the public (lectures to tell them all about thalassemia).
· Train the personnel (how to do the tests and what are the samples that should be taken)
· Educate the physician (how to do the counseling).
· Pre-screening counseling.
· Then, the screening test (take blood and do the test)

Now, based on this test, if neither or one of them is carrier ,we can tell them there is no problem and you  can get married.

But if both of them are carriers, you have to confirm your test for both of them and then they should be counseled by special counselor, but here in the screening there shouldn’t be a stigmatization, so both males and females should be screened at the same time. And again you shouldn’t prevent them from getting married, you give them the decision. 


Cystic fibrosis in Jordan:
· We have a problem in cystic fibrosis in the country, why??
There is a kit that contains 36 mutations (ma b3rf keef bs el dr. hek b7ki), we buy this kit and do the tests, we found that there is only 3 mutations from this 36 found in Jordan, so we the laboratory do the test, they tell the patient that there is nothing wrong but when the women gets pregnant, she will give birth to a child with cystic fibrosis.
· In Europe  there is a mutation in the gene delta405 and almost 60% of the population have this mutation, but here we have delta 548 mutation.

Chromosomal 
· We don’t have it in Jordan, but there is a lot of children born with a trisomy.
· The age of the mother is very important in causing the trisomy, but we may find mothers have children with trisomy even when they are young.
· We have many variations in chromosomal screening in relation to turner syndrome and klinfilter syndrome.

>> halla2 hon el dr. 7aka eshi 3n el genetic chip mawjood b 9af7a 37 w 38 bl slides bs ma 2deret 2sma3 walaaaaa kelme l2no dr. darweesh da5al 3la el 5a6!! So sorry bs e8ra2o hadool el slidteen feehom kol eshi.


Good luck everyone 
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