Severe Combined Immunodeficiency (SCID)
This document is only valid for the day on which it is accessed. Please read our disclaimer.

When the diagnosis is suspected
Infants diagnosed with Severe Combined Immunodeficiency (SCID) have severe defects in lymphocyte
development and function. Infants with SCID may be recognised because there is a family history of previous
affected children, or they can present early in life with severe, recurrent or opportunistic infections. Other
manifestations include severe erythroderma with Omenns Syndrome or immune dysregulation in hypomorphic
variants, which may present in older infants.
SCID is a paediatric emergency as it is invariably fatal without definitive treatment. Diagnosis and initiation of
management is a priority.
Since 7/12/17 infants born in New Zealand have had screening for SCID on their Newborn Screening Test.
Newborn Screening will not detect all cases of SCID.
Patients may still present with clinical manifestations including:
• Infections
 Opportunistic infections eg PJP or CMV pneumonitis
 Recurrent, severe or prolonged infections with common pathogens eg RSV, parainfluenza, influenza,

adenovirus
 Persistent / extensive oral or nappy candidiasis
 Diarrhoea (including persisting GI infections eg rotavirus)
• Failure to thrive
• Persistent lymphopaenia
o A normal or high lymphocyte count does not exclude a diagnosis of SCID. Examples of this include

Omenn's syndrome, MHC class II deficiency and maternal engraftment.
• Other
o Skin rash: maternal engraftment or Omenn's Syndrome
o BCGosis: SCID patients who have been given BCG at birth are at risk of disseminated BCG infection
o Family history
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Investigations
Immunology
Initial investigations must include: (see sample requirements below)

Full blood count
Immunoglobulin - IgG, IgA, IgM
Lymphocyte phenotype, including naïve and memory T cells
Lymphocyte proliferation to PHA. If T cells are absent we do not expect any proliferation, but this needs
to be documented prior to referral for transplantation
CMV PCR on whole blood*
Tissue typing for Class 1 and Class 2
Further investigations (depending on lymphocyte phenotype and other results)

HLA DR
Blood Group
Microarray or FISH if clinically indicated (e.g. 22q11del)
Studies for maternal engraftment
V beta repertoire
Serum IgE
ADA/PNP (Pathology Queensland Central Laboratory, Royal Brisbane Womens Hospital), uric acid
Other proliferation assays
Investigation for possible radiosensitivity
Tetanus, diphtheria and HiB antibodies (if already vaccinated and has measurable IgG)
Genetic testing
• Blood to lab for extraction and saving of DNA
• Investigation for underlying cause of SCID should be initiated, informed by the lymphocyte phenotype (see

Figure 1 below).
If there is a clear candidate gene for which analysis is available locally then initiate testing. If not then use
Invitae® SCID panel, and consider add on testing of additional genes as clinically indicated (eg for ATM) as
needed.
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Figure 1 - from Gaspar 2013

Infectious screening
• For infants diagnosed on Newborn Screening, maternal CMV serology and infant CMV PCR on whole blood

may be the only initial infectious screening that is needed
• For infants diagnosed because of illness (rather than Newborn Screening) testing will depend on organ

involvement and may include:
• Stool MC&S and faecal viral panel
• Blood cultures
• Nasopharyngeal swab for respiratory panel and atypical panel
• Consider BAL
• MC&S, viral PCRs, fungal culture, AFB and PJP stains and / or PCR
• Serology is not useful and should not be ordered.
• Weekly monitoring of CMV for first 4 weeks after birth then monthly monitoring for CMV, EBV and

adenovirus by blood PCR

Other investigation
CXR
Renal and liver function, calcium
Hearing - may be abnormal in ADA SCID and useful as baseline for all patients
Ophthalmology review for infants with CMV or VZV disease
Other - as clinically indicated eg neurological in ADA or PNP deficiency, cardiac/endocrine/ENT in DGS
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Management
Protective isolation
See consideration of where to manage the patient for futher information.
•

If in hospital, management should include a positive pressure room (at Starship this will generally be 26B or
BMTU depending on availability)

•

Doors closed

•

Strict handwashing

•

Visitors must be limited to healthy adults

•

Staff with infections (including minor respiratory tract infections or cold sores) should not care for the child

•

If child needs investigations that cannot be undertaken in the room (eg radiology), the department must be
aware that the child must not be placed in a waiting area with other children. If a wait is unavoidable, a
separate room must be provided.

Mitigating CMV transmission risk
•

All newly diagnosed infants should have CMV whole blood PCR tested urgently as per initial investigations.

•

If a mother is breast feeding at time of diagnosis the mother should have CMV IgG and IgM tested. Even if
CMV serology has been negative on previous maternal testing, tests should be repeated in case there has
been more recent exposure and seroconversion.

•

Breast feeding should be stopped until mother and infant results available. The mother may continue to
express milk.
There is no data about the safety of pasteurisation of breast milk in the setting of profound immune
deficiency.

•

If the mother is seronegative, restarting breast feeding can be discussed. Newly acquired maternal CMV
would pose significant risk to the infant.

•

If the mother seropositive and infant CMV PCR negative there should be no further breast feeding.
o Midwifery advice may be needed to manage mother's milk production.
o Family will need appropriate advice about ensuring sterility of infant formula.

•

If mother seropositive and infant CMV PCR positive, breast feeding may be restarted.

•

Families should be advised that CMV can also be transmitted by saliva and other secretions so care should
be taken to avoid accidental transmission (eg if a pacifier is used the parents shouldn't put the pacifier in
their own mouth).
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Transfusion precautions
Blood products must be CMV negative, leucodepleted and irradiated. Ensure blood bank has been informed of
this alert

Immunoglobulin replacement
• For infants diagnosed on Newborn Screening, start IVIG at 4 weeks of age. Give 400mg/kg each 2-4 weeks to

keep trough IgG >8g/l.
• Infants who are older at diagnosis will generally have hypogammaglobulinaemia. Consider loading dose of

1g/kg over 1-2 days then 400mg/kg/2-4 weeks to keep trough IgG >8g/l.
• Subcutaneous immunoglobulin replacement can also be considered.

Prophylactic medications
Co-trimoxazole PJP prophylaxis (start at 4 weeks of age)
• Dose 2.5mg/kg trimethoprim component twice daily three days per week.
• If the patient is neutropenic (ANC<0.5) discuss options (eg use of pentamidine).
Fluconazole 6mg/kg once daily (start at 4 weeks of age).
Aciclovir not routine but consider if parent or other carer has a history of frequent cold sores.

Vaccination
• Vaccines must be withheld.
o The infant will get passive protection from immunoglobulin replacement and would not be expected to

mount an immune response to vaccination.
o Live vaccines risk vaccine infection (including rotavirus, BCG, MMR, VZV).
• Influenza vaccination should be recommended for family members.
• The need for pertussis booster for all family members should be reviewed.
• Administration of live vaccines (e.g. MMR, VZV) to other family members living with the patient (e.g. older

siblings) should be discussed with the immunologist or paediatrician

Other care
• Document height, weight and head circumference at diagnosis and monitor on a regular basis.
• Dietetic review and consider nutritional support if faltering growth.
• Establish central venous just before eventual HSCT - discuss with transplant team and surgeons.
• In some instances central access will be required prior to HSCT. Double or triple lumen Hickman if possible.
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Definitive treatment
•

Most infants with SCID will be managed with stem cell transplant (HSCT).

•

Gene therapy is available for some forms of SCID and may need to be considered for ADA SCID patients if
there is not a sibling match for HSCT.

•

Thymic transplant is available through centres in the USA and UK for patients with complete DiGeorge
Syndrome.

•

Refer to the paediatric bone marrow transplant service, who will assist with tissue typing of the patient,
parents, and siblings, and commence search for unrelated donor if needed.

Consideration of where to manage the patient
• There will be a lag between diagnosis of SCID by Newborn Screening and being ready to undertake HSCT.
• The optimal location for the patient during this time will depend on various factors and will need to be made

on a case by case basis. Factors to consider include:
o The number of children (in particular pre-schoolers) in the home environment
o The ability to isolate in the home environment.
o Access to hospital care in the event of illness.
• If managed at home families need clear understanding of when they should present for urgent care,

including onset of any new symptoms, any fever >38°C.
• During hospital visits SCID patients should not be placed in communal waiting areas or shared hospital

rooms.
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Approach to early management of a new infant with a lymphocyte
subset profile consistent with SCID or leaky SCID
Table 1

(from Dorsey 2017)

Early clinical and laboratory assessment for a new infant with
suspected SCID
Table 2 (from Dorsey 2017)
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Evaluation and management of non-SCID TCL (persistently <1500 CD3
T cells)
Figure 2. (from Dorsey 2017)
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Sample requirements for initial investigations
Sample type

Volume

Full blood count

250 uL

Serum IgG, IgA, IgM

0.5-1 mL

CMV PCR on whole blood

Tube

Special requirements

Micro-EDTA

Local laboratory

Micro-plain serum

Local laboratory

1.2 mL

Micro-EDTA

Local laboratory

Lymphocyte phenotype
(+/- naïve/memory T¶ )

500 uL

Micro-EDTA or
heparin

Local laboratory or LabPlus,
Auckland

Lymphocyte proliferation to PHA

1 mL

Micro-heparin

Local laboratory or LabPlus,
Auckland

Tissue typing for class 1 & class 2

1 mL

2 x micro-EDTA

Dedicated tubes & NZBS tissue
typing form¥

For all tests work with local laboratory to ensure minimum blood volumes are used.
¶ If not already performed or if repeat indicated.
¥ Liaise with bone marrow transplant team Starship Hospital.
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