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Pre-implantation genetic diagnosis (PGD) was introduced more 
than 20 years ago [1]. This technique was available to fertile couples 
to overcome genetic problems, chromosomal abnormalities and 
inherited single-gene disorders and to select gender for both medical 
and non-medical reasons. More recently, PGD has been extended to 
screening for late onset diseases, cancer predisposition [2,3] and HLA 
matching to disease-affected siblings to provide a source for stem 
cell transplantation [4-7]. The practice of PGD remains a worldwide 
subject of debate. In the last two decades, the influence of religion 
on bioethics has declined, and the subject has become dominated 
by secular philosophical, social, and legal concepts. However, in the 
Middle East, religion still significantly influences social behaviors, 
attitudes, practices and policy-making [8].

Islamic Law and Fatwa
Islamic Shari’a law is the set of instructions that regulate everyday 

life and that must be followed by observant Muslims. Shari’a is flexible 
enough to adapt to emerging situations in different times and places. 
It is regulated by the following authorities, in chronological and 
hierarchal order: 1) The Quran, which Muslims believe to be the very 
word of God; 2) The Sunna (traditions) and Hadith (statements), which 
are the authentic traditions and sayings of the Prophet Mohamed, as 
collected by specialists in Hadith; 3) Igmaah, which is the unanimous 
opinion of Islamic scholars; 4) Analogy (Kias), which is the intelligent 
reasoning used to rule on events not mentioned by the Quran and 
Sunna, based on precedents set by similar or equivalent events; and 5) 
Fatwa (consensus edict), a formal legal opinion or interpretation given 
by a jurisconsult (mufti) in response to a request from a judge (qadi) 
or an individual.

The fatwa is generally produced privately by a mufti or by an 
organization appointed by the government or state, such as The Saudi 
Council of Senior Scholars (CSS), the Islamic Fiqh Academy (IFA) in 
Jeddah, the Islamic Organization for Medical Sciences in Kuwait, Dar 
El-Iftaa (Al-Azhar) in Cairo, or the Islamic Fiqh Academy India (IFAI). 
These fatawa are not binding by law; they remain discretionary and 
may change with changes in evidence. In cases where there are different 
opinions or fatawa, the final decision is left to the legal authority. Every 
Islamic country has its own legislation.

Legal Authority in Saudi Arabia
The government in the Kingdom of Saudi Arabia is based on 

justice, Shoura (consultation) and equality, according to Islamic 
Shari’a [9]. The Consultative Assembly of Saudi Arabia, or the Shoura 
Council, is the country’s legislature. Since its establishment in 1926 by 
King Abdul-Aziz, the Shoura Council has debated and discussed issues 
related to the state and its citizens to fulfill the divine order by applying 
Shari’a (Islamic Jurisprudence) and Shoura. Currently in its 5th term, 
the council has achieved a place in the International Parliamentary 

Union. It has 150 male members, each appointed by royal decree. The 
Shoura council passes its recommendations to the council of Ministers, 
which is the cabinet of Saudi Arabia; this council is led by the King, 
who is also the Prime Minister. In September 2011, a new law was 
introduced by King Abdullah Bin Abdulaziz allowing women to run in 
municipal elections and to become members of the Shoura council for 
the first time. This new law will take effect by 2015.

The legal fatwa in Saudi Arabia are issued through the General 
Presidency of Scholarly Research and Fatwa (GPSRF). This 
organization was established by a royal decree on August 29, 1971 to 
prepare research papers for discussion among the CSS and to issue 
fatwa on individual issues by responding to the fatwa-seeking public 
in the areas of doctrine, worship and social issues through a permanent 
committee. The GPSRF has 17 members appointed by royal decree.

The IFA is a subsidiary of the Organization of the Islamic 
Conference (OIC), created by the third Islamic summit conference 
held in Makkah Al-Mukarama, Saudi Arabia in January 1981. It is 
based in Jeddah, Saudi Arabia. Its members and experts are selected 
from among the best scholars and thinkers in the Islamic world (57 
Islamic countries) and Muslims in non-Muslim countries in every 
field of knowledge (e.g., Islamic Fiqh, science, medicine, economics 
and culture). The consensus groups include a diverse representation of 
scholars. Specialists, such as clinicians and scientists, are called upon 
to provide the background information necessary to make appropriate 
decisions. In August 2010, a royal decree confirmed the role of the CSS 
as the main legal organization responsible for issuing fatwa in Saudi 
Arabia.

Legalization of reproductive technology in Saudi Arabia
In vitro fertilization (IVF) was introduced to Saudi Arabia in the 

1980s by private clinics. Currently, there are thirty IVF units in the 
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country. Nine are governmental, and twenty-one are private. The 
regulation of these centers is governed by the Ministry of Health 
(MOH), the health authority in Saudi, which establishes guidelines. 
However, the implementation of these guidelines is left to the discretion 
of the individual units [10].

In January 2006, the Saudi Minister of Health issued the first code 
of practice to regulate all ART through a ministerial decree based on 
royal decree and Shoura council recommendations. The regulatory 
code has six chapters (general provisions; oversight committee; license 
terms for the IVF units; committee to consider violations; sanctions; 
and final provisions). The code indicates that all IVF units in Saudi 
should follow the fatwa from the Saudi CSS and that all staff should 
be aware of and possess a copy of these fatwa [11]. Embryo freezing is 
allowed as long as precautions are taken to avoid any mixing-up of the 
embryos [12], although the IFA fatwa of 1990 prohibits any gamete or 
embryo freezing. Embryo or gamete research is also allowed with the 
agreement of the couple and the oversight committee [13]. An annual 
report of all treated cases is to be sent to the oversight committee, 
including the relevant patient identification numbers [14].

The oversight committee (not yet formed) was approved by 
resolution of the Minister of Health [15]. The Committee will be 
chaired by the undersecretary of the Minister of Health. Committee 
members will include highly experienced specialists in the fields of 
IVF and law who are appointed by the Ministers of Health, Justice, 
and High Education. All members have three-year tenures. The main 
duties of this committee will be to license all IVF units in Saudi Arabia 
and to ensure that they follow the IVF code of practice, to consider 
requests for IVF research and medical experiments, to form a technical 
committee to ensure that the license terms are satisfied, and to inspect 
and follow up all IVF units.

A committee to examine violations of the provisions of the rules 
will also be established [16]. This committee will be chaired by a 
level-A judge elected by the Minister of Justice. Members will include 
highly experienced specialists in obstetrics and gynecology, IVF, and 
neonatology as well as a legal adviser.

Islamic and Medical Bioethics
Islamic bioethics emphasizes prevention, particularly the obligation 

to preserve life and seek treatment. It teaches that patients must be 
treated with respect and compassion and that the physical, mental 
and spiritual dimensions of illness should be taken in to account [17]. 
Islamic bioethics is based on principles, duties, rights and obligations 
(to preserve life and seek treatment) with respect to patient autonomy 
[17] and, to a certain extent, a call to virtue (Ihsan). Bioethics decision 
making is conducted within the framework of values derived from 
revelation and tradition [17].

Five Shari’a principles govern medical bioethics: 1) the protection 
of human life (saving one life represents saving the lives of all mankind); 
2) physical well-being takes precedence over religious well-being; 3) 
necessities override prohibitions; 4) preventing harm is preferable to 
procuring benefits (the basic concept in harmful matters is prohibition, 
whereas the basic concept in useful matters is permissiveness); and 5) 
maslaha, or the public good, requires help and care for the ill and needy 
[18-20]. 

The western medical ethics of autonomy (respect for the freedom 
of choice of a competent individual and protection of incompetent 
persons), non-maleficence (do no harm), beneficence (promoting 
the well-being of others), and justice (promoting a fair allocation and 

distribution of health costs and benefits as well as fair compensation 
for errors or shortcomings by individuals or groups) are similar to the 
Islamic principles, with some differences in duties and obligations. For 
example, the principle of autonomy in Islamic bioethics emphasizes 
the value of man as a vicegerent of God on earth, the idea that human 
bodies belong to God and that each individual is fully responsible for 
ensuring that his body is not intentionally harmed, and the importance 
of public benefits (maslaha) and prioritizing, in which the collective 
interest takes precedence over the interests of the individual and the 
family as the decisive unit for any personal decision [21]. The Islamic 
concept of justice considers fairness rather than equality and seeks to 
consider the interests and needs of individuals appropriately. In this 
context, justice in medical ethics refers to treating persons and groups 
equitably and distributing the benefits and burdens of health care as 
fairly as possible in society [22,23].

Infertility Treatment in Islam
Because Islam encourages marriage, the formation of family 

units, and procreation, the treatment of infertility, including ART, is 
encouraged in cases of otherwise incurable infertility. A basic concept 
in Islam is that each child should be related to a known father and 
mother. Legal adoption is not allowed because it implies that children 
are deceived about their true genetic heritage, but Islam encourages 
the fostering of orphans. Surrogacy is not accepted in Islam [24,25] 
because the Quran states, “None can be their mothers except those who 
gave them birth”. 

Several fatawa and guidelines have approved ART as a treatment 
for infertility, provided that it is used within the framework of a 
marriage and does not involve a third party or the mixing of genes. 
These fatawa have been established by Dar El Iftaa, Cairo (1980); 
IFA, Jeddah (1984 and 1990) (IFA-Jeddah, 2000); the Organization 
for Medical Sciences in Kuwait (1983); Qatar University (1993); the 
Islamic Organization for Education, Science and Culture in Rabaat 
(2002); the United Arab Emirate (2002); and the International Islamic 
Center for Population Studies and Research (IICPSR) at al-Azhar 
University (1984,1997,2000).

Consanguinity and Islam
Consanguinity occurs in at least 20% of the human population 

worldwide, and 8.5% of all children have consanguineous parents [26]. 
Consanguinity is integral to many societies and has many social and 
economic benefits [20], such as the preservation of wealth (particularly 
land), psychosocial advantages, and benefits to geographical and tribal 
traditions [27]. Between 20-70% of all marriages in the Arab world 
were consanguineous before Islam was widely adopted [28-30].

Consanguinity is common in Saudi Arabia, occurring in 30-70% 
of all marriages, depending on the province [31-34], and in 67.3% 
of families of handicapped children (40.9% and 26.4% in first- and 
second-cousin marriages, respectively) [35]. These high percentages 
of consanguinity and the tribal nature of marriage have resulted in a 
high incidence of genetic disorders [36]. Although one community-
based cross-sectional study was conducted to evaluate the impact of 
consanguinity on the prevalence of genetic disease in Saudi Arabia, 
it did not show a significant correlation, with the exception of 
congenital heart disease [37,38]. Islamic teachings neither encourage 
nor discourage consanguinity; the matter is left to individual choice. 
However, Islam encourages the prevention of disease and the 
promotion of healthy families.

In some provinces of Saudi Arabia, intermarriage between carriers 
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of autosomal recessive disorders is high [39]. This phenomenon has led 
to a high prevalence of these diseases in some provinces, as much as 
20-25% in the Eastern [40,41], Madina and South provinces [40,42,43]. 
These diseases pose a challenge to the health authorities in the country.

Informed premarital screening for genetic blood disorders was 
advocated in 2004, after approval by the CSS [41], as a strategy to 
identify high-risk couples and provide counseling [44]. Preliminary 
data showed that the groups at the greatest risk for genetic disorders 
do not take advantage of the opportunity for premarital screening [45], 
even though termination is prohibited for this condition. Furthermore, 
98% of the counseled couples proceeded with the marriages, producing 
15 children with genetic diseases over 4 years [46]. These data support 
the need for PGD as the only realistic measure for the prevention of 
genetic diseases in Saudi Arabia.

The Moral Status of the Embryo in Islam
Islamic teachings from the Quran do not provide exact periods for 

the different stages of embryo development. The sayings of the Prophet 
Mohamed refer to three 40-day stages: the Nutfa, referring to mixed 
drops of male and female sexual discharge (sperm and egg), followed 
by the alagha, or clot, and the Mudgha, or fleshy lump. The embryo 
becomes “another creation” after ensoulment. Scholars conclude that 
fetal ensoulment occurs at the time of “another creation”, but they 
disagree as to whether ensoulment occurs after the first or third 40 
days (40 or 120 days), according to their understanding of the Hadith. 
Accordingly, some scholars believe that ensoulment occurs at 120 days 
from conception (classic jurists) and allow the termination of pregnancy 
(TOP) before 120 days for fetal indications, such as severe untreatable 
fetal congenital abnormalities that may cause subsequent pain to 
the baby or his family after birth [47-49]. In contrast, other scholars, 
especially in the Maliki and Hanbili Schools, believe that ensoulment 
follows the first 40 days; thus, they allow TOP for fetal indications only 
before 40 days [50,51]. Prior to 40 days, the embryo has sanctity, but 
is not comparable to that of a full human being; thus, embryo research 
is allowed before 40 days. The main differences between these two 
groups of scholars arise from differences in their understanding of 
the Prophet’s Hadith [52,53]. However, all scholars agree that TOP is 
allowed in Islam at any time following conception if the mother’s life 
is in danger because the life of the mother is valued more highly than 
that of the fetus [50,52,53]. The sanctity of the embryo/fetus considers 
the development of human life to begin at implantation. The fetus has a 
right to live and is accorded respect according to all schools of Islamic 
law.

Islamic Bioethics and PND/PGD
PND employs a variety of techniques that can be applied to a 

pregnant woman to determine the health and condition of an unborn 
fetus, and TOP can subsequently be performed if the couple chooses. 
PGD combines IVF and genetic diagnosis to allow the identification of 
abnormal embryos prior to implantation (pregnancy) [1,54]. Couples 
who are at risk of having children with serious genetic diseases can 
select only unaffected embryos for transfer to the uterus, eliminating 
the need for PND and TOP. PGD involves two stages: embryo biopsy 
followed by genetic testing through analysis of the DNA from a single 
cell using polymerase chain reaction (PCR) and/or fluorescence in situ 
hybridization (FISH). Recently, genetic testing with array technology 
has been used to screen for greater numbers of abnormalities in 
embryos [55].

Islam encourages the prevention of disease through PND or PGD 

because these methods fulfill the following principles of Islamic Shari’a: 
physical well-being has precedence over religious well-being; the 
basic concept in useful matters is permissibility; necessities override 
prohibitions; preventing harm is preferable to procuring benefits; and 
the basic concept in harmful matters is prohibition [20]. However, PGD 
is preferable to PND in Islam because the protection of human life is 
one of the main principles of Shari’a. All of these principles indicate 
that any procedure that helps to produce a healthy family should be 
encouraged, as long as it is conducted within the Islamic framework- 
between a husband and wife with a valid marriage contract.

A workshop organized by IICPSR in Al-Azhar in 2000 recognized 
the importance of PGD and noted that PGD is encouraged because 
it helps to prevent diseases. The workshop also concluded that sex 
selection for family balancing is allowed provided that the couple has 
three children of the same sex and no children of the desired sex [56,57]. 
At an international seminar held in Cairo in 2007 and organized by the 
Islamic Organization for Medical Sciences in collaboration with the 
East Mediterranean Regional Office of WHO (EMRO), UNESCO, the 
Islamic Science, Education and Culture organization (ISESCO) and the 
Islamic Fiqh Academy (IFA) Council in Jeddah, it was declared that 
any embryo that shows serious chromosomal or genetic anomalies, 
such as aneuploidy, cystic fibrosis, muscular dystrophy or hemophilia, 
should not be transferred [57].

Sex Selection and Islamic Law
Sex selection for non-medical indications through PGD continues 

to be illegal or highly controversial in most countries [58]. It is 
prohibited in many European countries [59]. Many professionals in the 
PGD field do not accept sex selection [60], because it raises complicated 
questions of sexism and gender stereotyping, the allocation of medical 
resources, respect for the earliest stages of human life [61], and the 
procreative autonomy and liberty of a couple [62]. There is a fear that 
the selection of “designer babies” may distort the sex ratio, usually in 
favor of boys [59].

Infanticide targeting girls was common in the Arab peninsula prior 
to the spread of Islam, but it is prohibited by the Quran. The Prophet 
Mohamed encourages the raising of female children in three Hadith: 
“Whoever takes care of two girls until they reach adulthood - he and 
I will be (together) on the Day of Resurrection - and he interlaced 
his fingers (meaning in Paradise)”; “Whoever has three daughters or 
sisters, or two daughters or two sisters, and lives along with them in a 
good manner, and has patience with them, and fears God with regard 
to them will enter Paradise”; and “They will be a shield for him from 
the Fire”.

Sex ratio balancing in Islam is acceptable to satisfy a sense of 
religious or family obligation and to save women from increasingly 
risky pregnancies [57,62,63]. In principle, sex selection is allowed 
in Islam through natural, non-medical methods, such as the use of 
chemicals (herbal remedies) or specific diets [64]. The use of PGD for 
non-medical reasons, such as to balance the sex ratio in the family, 
is allowed only in special circumstances by Al-Azhar fatwa [8,56]. 
The IFA recently prohibited social sexing by PGD, declaring that 
sex selection through PGD should be used only to prevent X-linked 
diseases and that its use should be approved on a case by-case basis by a 
specialized committee [64,65], mainly because IVF/PGD carries a risk 
to the mother. The Inter-Governmental Bioethical Committee (IGBC), 
held at UNESCO headquarters in Paris in 2003, also prohibited social 
sexing through PGD [66].
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PGD to Identify HLA savior siblings
PGD for HLA tissue typing involves the use of PGD to select 

embryos that are free from a familial genetic disease and are a tissue 
match for an existing sibling who carries a genetic disease and needs a 
hematopoietic stem cell transplant [4,7]. This extended PGD indication 
is controversial [67]. The ethical debate focuses on the welfare of the 
donor child and whether the parents will love and value the child in 
his own right or only as a transplant source [7,59,68]. However, this 
issue must be balanced against the interests of the affected sibling 
[67]. If a stem cell transplant were unsuccessful, would the parents 
unconsciously blame the donor child? What would life be like for a 
child conceived to produce stem cells? These issues remain unclear. 
However, there is no evidence that the parents in this situation would 
love or value the donor less than any other child [59], and there are 
significant benefits for the sibling and the parents.

There is no fatwa regarding the use of PGD to select savior siblings. 
However, from an Islamic perspective, this process may be allowed 
because it may be beneficial for the affected child and the entire family, 
provided that they are well counseled. The couple must also agree to 
undergo an embryo transfer with an unaffected embryo even if it is 
non-matched. In some cases, they may be allowed to freeze any no 
matched unaffected embryos for possible future use.

PGD for Late-onset Disorders and Cancer Predisposition
PGD for dominant, midlife-onset, untreatable disorders, such as 

Alzheimer’s and Huntington diseases, is morally justified [59]. The 
use of PGD to screen for hereditary breast/ovarian cancer (HBOC) 
was approved in the UK by the HFEA [69]. However, its use for such 
indications continues to be controversial [70].

The argument in favor of PGD is that although mutations in BRCA-
1 and BRCA-2 or ovarian cancer-linked genes are not 100% penetrant, 
the lifetime risk is still very high, between 50-80% for breast cancer and 
20-50% for ovarian cancer [59]. The results of the long-term follow up 
of bilateral mastectomy patients remain to be established [71], and this 
surgery may have major effects on a woman’s quality of life. However, 
PGD is costly and has a limited chance of success. Furthermore, the 
long-term outcomes are unknown, and there is a lack of clear guidance 
for embryo selection when there is a conflict between reproductive 
success and the genetic screening for disorders that do not profoundly 
affect the embryo or the resulting child [70].

Some believe that extending the indications for PGD is a “slippery 
slope”, through which progressively less serious defects will be 

prevented by PGD, leading to the eventual selection of “designer 
babies”. However, this argument can be addressed through adequate 
regulations.

History of PGD and PND in Saudi Arabia
The first private IVF practice in Saudi Arabia was founded in 

1985. Currently, there are thirty IVF units in Saudi Arabia, nine of 
which are governmental, and PGD is practiced in three centers (one 
governmental and two private).

PGD was first practiced in 2000 in the founding IVF unit in Jeddah 
using FISH for sex selection and the detection of seven aneuploidies 
(two probes followed by five probes) and eight chromosomal 
translocations. Within two years, the governmental center in Riyadh 
(the capital) initiated a similar PGD program. PGD for monogenic 
disorders was added in 2004 in Jeddah and in 2005 in Riyadh. The third 
center in Al-Khubar began to offer PGD using FISH and screening 
for monogenic disorders in 2005. Since 2008, Al-Khubar centre have 
established PGS using array CGH in clinical practice, with promising 
initial results [72]. The number of IVF cycles conducted annually 
ranges from 1200 to 1500 in the PGD centers, and the number of PGD/
PGS cycles conducted annually ranges from 100 to 250 (Table 1).

PND is practiced sporadically in Saudi Arabia. There is no national 
program to screen for fetal anomalies due to the potential need for 
TOP. There is not yet consensus on which fetal anomalies are acceptable 
indications for TOP prior to 120 days. However, some diseases, such as 
thalassemia, sickle cell disease or Down syndrome, are not indications 
for TOP and cannot be prevented through PND.

Conclusions
Shari’a law recognizes the benefits of PGD in preventing inherited 

diseases, and it is considered an ethically superior approach to PND 
with respect to patient autonomy. Because of the balance of risk to 
the mother, most scholars agree that social sexing is not a sufficient 
justification for PGD. Both IVF and PGD are currently legal in Saudi, 
and staff and consumer evaluations are needed at this stage. (Sultan et 
al., in preparation). 
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