Severe Combined Immunodeficiency

or gowns by the parents is necessary at home. Frequent hand-washing is
essential, however.

Although no special diets are helpful, nutrition is nevertheless very important.
In some instances, the child with SCID cannot absorb food normally, which
in turn can lead to poor nutrition. As a result, in some instances the child
may need continuous intravenous feedings to maintain normal nutrition. Sick
children generally have poor appetites, so maintaining good nutrition may not
be possible in the usual fashion.

Death from infection with Pneumocystis jiroveci, a widespread organism
which rarely causes infection in normal individuals, but causes pneumonia
in SCID patients, used to be a common occurrence in this syndrome.
Pneumonia from this organism can be prevented by prophylactic treatment
with trimethoprim-sulfamethoxazole. All infants with SCID should receive this
preventive treatment until their T cell defect has been corrected.

LIVE VIRUS VACCINES AND NON-IRRADIATED BLOOD OR
PLATELET TRANSFUSIONS ARE DANGEROUS.

If you or your doctor suspect that your child has a serious immunodeficiency,
you should not allow rotavirus, chickenpox, mumps, measles, live virus polio
or BCG vaccinations to be given to your child until their immune status has
been evaluated. As mentioned above, the patient’s siblings should not receive
live poliovirus vaccine or the new rotavirus vaccine. If viruses in the other
live virus vaccines are given to the patient’s siblings, they are not likely to
be shed or transmitted from the sibling to the patient. The exception to this
could be the chickenpox vaccine if the sibling develops a rash with blisters.

If your SCID infant needs to have a blood or platelet transfusion, your infant
should always get irradiated (CMV-negative, leukocyte-depleted) blood or
platelets. This precaution is necessary in order to prevent fatal GVHD from
T cells in blood products and to prevent your infant contracting an infection
with CMV.
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SPECIFIC THERAPY

Immunoglobulin (IVIG) replacement therapy should be given to SCID infants
who are more than 3 months of age and/or who have already had infections.
Although immunoglobulin therapy will not restore the function of the deficient
T-cells, it does replace the missing antibodies resulting from the B-cell defect
and is, therefore, of some benefit.

For patients with SCID due to ADA deficiency, replacement therapy with a
modified form of the enzyme (from a cow, called PEG-ADA) has been used
with some success. The immune reconstitution effected by PEG-ADA is not a
permanent cure and requires 2 subcutaneous injections weekly for the rest of
the child’s life. PEG-ADA treatment is not recommended if the patient has an
HLA-matched sibling available as a donor for a marrow transplant.

The most successful therapy for SCID is immune reconstitution by bone marrow
transplantation. Bone marrow transplantation for SCID is best performed at
medical centers that have had experience with SCID and its optimal treatment
and where there are pediatric immunologists overseeing the transplant. In a
bone marrow transplant, bone marrow cells from a normal donor are given
to the immunodeficient patient to replace the defective lymphocytes of the
patient’s immune system with the normal cells of the donor’s immune system.
The goal of transplantation in SCID is to correct the immune dysfunction.
This contrasts with transplantation in cancer patients, where the goal is to
eradicate the cancer cells and drugs suppressing the immune system are used
heavily in that type of transplant.

The ideal donor for a SCID infant is a perfectly HLA-type matched normal
brother or sister. Lacking that, techniques have been developed over the
past three decades that permit good success with half-matched related
donors (such as a mother or a father). Pre-transplant chemotherapy is usually
not necessary. Several hundred marrow transplants have been performed
in SCID infants over the past 30 years, with an overall survival rate of 60-
70%. However, the outcomes are better if the donor is a matched sibling
(>85% success rate)and if the transplant can be performed soon after birth or
less than 3.5 months of life (>96% survival even if only half-matched). HLA-
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matched bone marrow or cord blood transplantation from unrelated donors
has also be used successfully to treat SCID.

There does not appear to be any advantage to in utero marrow stem cell
transplantation over transplantaion performed immediately after birth.
Moreover, the mother would probably not be able to be used as the donor
since anesthesia would cause some risk to the fetus, the procedures carry risk
to both mother and fetus, and there would be no way to detect GVHD.
Finally, another type of treatment that has been explored over the past two
decades is gene therapy. There have been successful cases of gene therapy
in both X-linked and ADA-deficient SCID. However, research in this area is
still being conducted to make this treatment safer. One cannot perform gene
therapy unless the abnormal gene is known, hence the importance of making
a molecular diagnosis.

EXPECTATIONS

Severe combined immunodeficiency syndrome is generally considered to be
the most serious of the primary immunodeficiencies. Without a successful
bone marrow transplant or gene therapy, the patient is at constant risk for
a severe or fatal infection. With a successful bone marrow transplant, the
patient’s own defective immune system is replaced with a normal immune
system, and normal T-lymphocyte function is restored. The first bone marrow
transplantation for SCID was performed in 1968. That patient is alive and well
today!
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NOTES
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