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Subcutaneous immunoglobulin infusion as
an alternative to intravenous
immunoglobulin

To the Editor:

Immunoglobulin replacement therapy is the standard
treatment for patients with primary B-cell immunodefi-
ciencies. Providing passive immunity by using intra-
venous immunoglobulin (IVIG) has decreased the sus-
ceptibility to life-threatening infections in these
patientst However, althoughthe intravenousroute for
IgG replacement is overwhelmingly preferred in the
United States, subcutaneous administration of IgG is the
route of choicein Scandimvia and England? Thereare
rare reports of subcutaneous replacement of 1gG in the
United State8; however, in someclinical immunology
practices, such as ours, subcutaneous immunoglobulin
(SCIG) replacement is a commonly offered option for
adolescents and adults with primary immunodeficiency
diseases. Despite the economic and quality-of-life bene-
fits provided by SCIG replacement, in the United States,
SCIG is rarely offered to B-cell-deficient patients who
could benefit by this replacement modality.

We present four patients currently receiving SCIG in
our clinical immunology practice who have been treated
successfully to further illustrate the benefits of this alter-
nate route of providing IgG antibody replacement.

These four patients with various humoral immune
deficiencies were given SCIG weekly after their last
IVIG treatment. All patients were started on SCIG
because of complications related to the IVIG infusion or
poor venous access. The starting dose of SCIG was based
on the prior IVIG dose and was divided equally into 4
doses (approximately 100 mg/kg per dose), given week-
ly. CADD-Prizm or CADD-Plus Infusion Pumps (Del-
tec; St Paul, Minn), provided by an infusion company
with instructions, were used with a subcutaneous or Soft-
set infusion set, typically inserted into the subcutaneous
tissue of the abdomen or thigh, depending on individual
patient preferences. Infusions were run over 4 to 6 hours
at 20 to 25 mL/h, usually no more than 25 mL per infu-
sion site, depending on the comfort of the patient. The
patients were provided with an EpiPen (Dey, Napa,
Calif) as a precaution for treatment of allergic reactions.
IgG levels were monitored before infusions and adjusted
where necessary to maintain 1gG levels above 650
mg/dL. Consent, approved by the Institutional Review
Board of the North Shore—Long Island Jewish Health
System, was obtained from each patient given SCIG.

Patient 1 is a 16-year-old girl diagnosed at the age of
2 years with Common Variable Immunodeficiency
(CVID). She received monthly IVIG for 9 years before
SCIG administration. Because of severe headaches,
myalgia, and prolonged fevers, despite Tylenol and
Benadryl premedication while on IVIG, she was started
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FIG 1. 1gG levels of patients receiving IVIG and SCIG.
TABLE |. Characteristics of patients receiving SCIG
I1gG level (mg/dL) Time on Indications for Trough IgG on Trough IgG on
Patient Age* at diagnosis SCIG SCIG IVIGT SCIGt
1 16y 545 nL (424-1051) 55y Severe myalgia, arthralgia, 926 mg/dL 1162 mg/dL
low-grade fever, hypertension,
decreased energy
2 26y 511 nL (639-1349) 18 mo Poor venous access 654 mg/dL 873 mg/dL
3 41y 241 nL (639-1349) 25y Poor venous access 663 mg/dL 751 mg/dL
4 42y 19G3 = 26 mg/dL nL 2y Extensive fatigue, myalgia, 1433 mg/dL 1493 mg/dL
(41-129) and deficient and arthralgia
antiprotein vaccine
responses

*Age on beginning SCIG.
TAverage trough levels.

on SCIG at 11 years of age. She has tolerated weeklhigher than those on IVIG. She still has occasional sinus
SCIG well and has maintained stable IgG levels abovenfections and stable, mild-to-moderate asthma with non-
1000 mg/dL. This patient has had no serious infectionsreversible airway disease.
on SCIG replacement. Patient 3 is 41-year-old woman with CVID diagnos

Patient 2 is a 26-year-old woman diagnosed withat age 39 years who was started on IVIG. SCIG
CVID at age 15 years. She received monthly IVIG at thebegun 2.5 years ago because of poor venous acces
age of 13 years without further serious infections. Shethe patient has been maintained successfully withou
had a central line placed for venous access that becanther serious infections. She is tolerating the SCIG
secondarily infected twice before it was removed. Afterand has maintained stable levels above 750 mg/dL.
central line removal, she was started on weekly SCIG foi  Patient 4 is a 46-year-old woman diagnosed
2 years, and her IgG levels were maintained at level<CVID at age 37 years and begun on IVIG. She had e
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sive fatigue, myalgia, and arthralgia on IVIG for up to 1 recent poster presented at the 2001 meeting of the Euro-
week after receiving infusions. She was started on SCl(pean Society for Immunodeficiencies has suggested that
with no adverse effects. On SCIG, this patient has drough IgG levels increase even after many months of the
decreased frequency of infection with higher trough lev-same dose of SCIG, and thus the benefit of higher trough
els of 1400 mg/dL. IgG levels is not merely a product of frequent dosing,
Two patients were given SCIG because of poor venouwhich probably would be replicated by weekly infusions
access (patients 2 and 3) and two were given SCI(of IVIG; rather, it may be due to intrinsic features of the
because of adverse reactions encountered after I1VIitsubcutaneous route of administration and the kinetics of
(patients 1 and 4). The summary of these patients ilgG metabolism. In addition, SCIG has also been shown
depicted inTable L All patients receving SCIG had high to be safein pregnarcyl© andin patientswho have been
trough (IgG levels drawn before a weekly SCIG infu- sensitizedo IgA.11
sion)IgG levels(range 751to 1493mg/dL). Fig 1 shows Maintaining trough 1gG levels above 500 mg/dL, as
the trough levels for each of the four patients whersuggested by some to be adequate for infection prophy-
receiving IVIG and when receiving SCIG. The only laxis® may not be suficient in providing optimal serum
untoward effect of SCIG administration was a sensatiorlgG levels. In our experience, we have found SCIG to be
of stinging at the site of infusion by one patient, whichcomparable or superior to IVIG in maintaining trough
resolved within minutes during the infusion. IgG levels between 800 and 1000 mg/dL, which in our
Humanimmunogldulin was first administeredntra- population of patients with B-cell-immune defects
muscularly in 1952 after the first description of X-linked appears to be better in preventing recurrent pneumonia.
agammaglbulinemia by Brutort Polyclonal IgGwas pre- The disadvantages of SCIG are few, other than the need
pared by Cohn fractionation, a process that separates plefor weekly infusions and local reactions at the site of infu-
ma proteins into stable fractions. However, the IgG pro-sion, such as transient swelling, soreness, redness, indura-
duced by this procedure aggregates quickly and efficientltion, local heat, and itching. However, most patients do
activates complement, which would lead to anaphylactoitnot have any long-term reactions at the site of administra-
reactionsif given intravenousy.5 This intramusculadgG  tion. Additionally, this method would be contraindicated
preparation was painful when given and frequently pro-in patients with thrombocytopenia or other bleeding dis-
duced suboptimal serum IgG levels. In the 1960s, an intreorders and those receiving anticoagulant therapy.
venous preparation of IgG became available through a SCIG should be considered more frequently as an option
adaptation of the Cohn fraction techni§u¥IG, prepared  in IgG replacement therapy in the United States to improve
at low pH and diluted with isotonic solutions containing the quality of life of patients receiving immunoglobulin
complex carbohydrates to prevent aggregation and complreplacement. This is especially true for those patients with
mentacivation® hasbeengivento patientswith primary ~ poor venous access, severe systemic adverse effects associ-
antibody deficienciessince 19817 However, for some  ated with IVIG, and for those desiring greater indepen-
patients receiving IVIG, significant side effects such asdence from scheduled home care nursing support.

rash, pruritis, myalgia, fever, chills, headache, low back Stacey Radinsky, MD
pain, nausea, vomiting, changes in blood pressure or hee Vincent R. Bonagura, MD
ratg renalfailure, and asepticmeningitis can develop.” North Shore-Long Island Jewish Health System

Some instances are severe enough to warrant the use New Hyde Park, NY

alternative routes for 1gG replacement. These untowar:
effects occur in 2% to 27% of all infusions of IVIG. REFERENCES
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