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Abstract

High dose intravenous immunoglobulin
therapy is becoming the established main-
tenance treatment for several neurological
conditions. Therapeutic immunoglobulin
is expensive and its administration is time
consuming. Efficacy is variable and must
be closely monitored. Here, we show that
self infused immunoglobulin at home,
combined with daily functional strength
diaries to predict dose and dosage inter-
vals, is effective, time saving, and conven-
ient for both patients and medical staff.

(¥ Neurol Neurosurg Psychiatry 1997;63:106-109)
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The use of intravenous immunoglobulin (IVIg)
to treat neurological disease has expanded over
recent years, as case reports and then controlled
trials have shown its benefits in various
conditions. The treatment of chronic inflamma-
tory demyelinating polyneuropathy,' > Guillian-
Barré syndrome,” Lambert Eaton myasthenic
syndrome,* dermatomyositis,” and multifocal
motor neuropathy®’ with IVIg has been proved
to be effective in placebo controlled, double
blind clinical trials. Effectiveness of IVIg is
also reported for pure motor demyelinating
polyneuropathy.®

In most studies of the treatment of neuropa-
thies with IVIg, a high dose (immunomodula-
tory) regimen has been used, rather than the
replacement doses of 400 mg/kg used to treat
immunodeficient patients. Typical doses have
been 400 mg/kg of immunoglobulin daily for
five days, giving a cumulative dose of 2 g/kg,
repeated at four to 10 week intervals. There are
several major difficulties with this form of
treatment. Firstly, the need to spend time in the
hospital dayroom or ward for the patient, who
may find that his or her neurological disability
makes daily visits to hospital difficult. Sec-
ondly, the schedule needs to be tailored to the

patient’s disability, as rigid administration
schedules may result in loss of motor function
before the next infusion. For example, an eight
weekly infusion protocol almost invariably
results in unacceptable loss of functional
strength before the next infusion is due.
Thirdly, the time spent in travelling to hospital
for IVIg therapy may be substantial, and is
obviated by self infusion of immunoglobulin,
by the patients, in their own homes.

Although home therapy is usually used for
replacement doses of intravenous immu-
noglobulin, in this paper we discuss the
feasibility of high dose IVIg as home therapy or
as a day case hospital procedure over 24 to 48
hours, the side effects, and the tailoring of the
dosing schedule to the individual patient
ensuring maximum benefit. There is extensive
experience with using self infused IVIg home
therapy in immunodeficient patients, with 360
home infusion patients currently on the United
Kingdom Home Therapy Register (VM Bren-
nan, personal communication). A prospective
study over two years in the United Kingdom
has shown that these programmes, as consti-
tuted, are safe.'”” Such home therapy, however,
requires formal training in a recognised centre,
and registration with the United Kingdom
Home Therapy Register, so that this use of
IVIg is monitored.

Case report
The patient was a 62 year old man with an
eight year history of symmetric pure motor
demyelinating neuropathy; full details are given
in Donaghy ez al.° Five years ago he began
treatment with high dose intravenous immu-
noglobulin. This was initially started as an
inpatient, using immunoglobulin at 400 mg/kg
daily for five days, at intervals of six to eight
weeks. There was relief of symptoms—
although with frequent breakthrough weakness
towards the end of the interval between
infusions (after four weeks).

He was transferred to outpatient infusions,
given at the same cumulative dose of immu-
noglobulin of 1 g/kg for each of two days, but
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Days in 3 month period at maximum
strength (from daily diaries)

Original dose Final dose Original infusion Final infusion Final infusion schedule Original schedule  Final schedule
Sex Diagnosis (gly) (gly) time (hly) ume (hly) (glweeks) (%)* (%)t
M MMN 768 816 768 119 48/3 45 0
M MMN 720 1275 192 170 72/3 30 0
F MMN 504 936 336 130 72/4 30 4
F PMDN 1248 1728 364 252 48/2 51 18
F MMSDN 480 442 30 48 36/4 26 0

* After first three infusions an original schedule.
1 Last three months; now stable.

MMN=multifocal motor neuropathy; PMDN=pure motor demyelinating neuropathy; MMSDN=mixed motor and sensory demyelinating neuropathy;
SAN=sensory ataxic neuropathy.
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Typical mean functional strength (where maximum function scores 5, and minimum scores
zero; arithmetic mean of several activities plotted) against serum IgG concentration for one
patient. Immunoglobulin infusion days are marked. There is no apparent correlation
between functional strength and serum IgG concentration. As the spacing of infusions was
adjusted to cope with fluctuations in functional strength, control improved unuil it reached a

steady state.

with a reduced interval between infusions
(three weeks); this resulted in an increase of
dose to 2.50 g/kg/month. He was trained in self
administration of immunoglobulin in the
outpatient clinic. During an 18 week period,
during which he received six infusions with the
specialist immunology nurse, he and his wife
were trained in all aspects of the administration
of intravenous immunoglobulin, including
aseptic reconstitution of the immunoglobulin
product, venepuncture, and taking blood sam-
ples through the butterfly needle. The side
effects and safety profile of IVIg, and recogni-
tion of and action to take in the event of an
adverse reaction were fully discussed.

He now administers his own immunoglobu-
lin (48 g) in a single day, monitoring his
strength daily using a record of an individually
tailored set of tasks (discussed below). These
are recorded in a functional strength diary
which is reviewed regularly by the immunology
and neurology teams. Regular review and dose
adjustment if appropriate has maintained
stable functional abilities at a maximum. It has
been necessary to increase the dose temporar-
ily during periods of unrelated, intercurrent ill-

ness to treat debilitating weakness—for exam-
ple, an extra infusion was given five days after
an episode of influenza.

Experience with four other patients

Four other patients (aged 18-50 years) were
selected for self infusion at home according to
criteria already published." The table shows
the number of hours per year taken to infuse
immunoglobulin at home compared with
hospital for these four patients. In all cases the
time spent infusing was greatly reduced by
infusing at home, and there was substantial
additional time saved by avoiding the need to
travel to the hospital for infusions.

The increased amount of immunoglobulin
given per year has maintained the overall func-
tional ability of patients, by raising the serum
IgG concentration (figure). The reduced inter-
val of infusions gives each patient a much
smoother clinical course (figure), which is pre-
sumed to be related to the increased stability of
this IgG concentration over time. As the half
life of IgG in the serum is three to four weeks,
longer intervals between infusions allow the
serum IgG concentration to drop below an
“efficacious level”; the rate of catabolism of
IgG and the concentration of IgG at which
efficacy is maintained vary with each patient.

Current treatment protocol

Planning for home therapy training includes
assessment of the patient and his or her
partner’s ability to cope with self administration
of an intravenous infusion at home. For home
therapy to be considered there must be agree-
ment with the patient’s general practitioner,
and there must have been no adverse reactions
to immunoglobulin in the preceding six
months." The immunology nurse attends the
patient’s home to supervise the first infusion
only. Arrangements are made for delivery of
the immunoglobulin product, giving sets and
needles etc to the home on a regular basis.

Side effects of immunoglobulin infusions

Symptoms pertaining to any IVIg administra-
tion are graded as mild, moderate, and severe.
Mild reactions are headache, flushing, lower
back pain, myalgia, nausea, chills, and abdomi-
nal pain. Moderate reactions include bron-
chospasm, chest pain, and worsening of mild
symptoms. Anaphylaxis constitutes a severe
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reaction. The safety of self infusion at home has
been monitored for over 10 years in the United
Kingdom; a recent report has confirmed this to
be the case.”

The incidence of side effects in patients
selected for home therapy is low, but may be
related to infusion speed, so correct administra-
tion rate is essential. Concurrent infections—
for example, of the upper respiratory tract—also
increase the incidence of side effects, and IVIg
therapy should be postponed if the patient is
currently infected. In a study of side effects of
IVIg home therapy in primary immune defi-
cient patients,'” infusion related reactions only
occurred in 0.7% of infusions.

Potential problems associated with high
dose IVIg protocols

The side effects of high dose IVIg have been
reviewed extensively.” There are theoretical
problems that can arise during a high dose IVIg
regimen, although in practice their incidence is
low. These include haematological, renal, and
neurological problems. Potential haematologi-
cal problems are haemolysis due to passive
transfer of high titre antiblood group antibodies
and an increase in plasma viscosity, necessitating
caution in infusing elderly patients with incipi-
ent cerebovascular disease. Renal complications
have included acute renal failure in a patient
with mixed essential cryoglobulinaemia,"* and a
transient rise in serum creatinine.” This may
be due to increased tubular load from the sug-
ars present in the immunoglobulin preparation
used.' For this reason a rapidly increasing
serum creatinine is a contraindication to high
dose IVIg therapy. There are case reports" of
aseptic meningitis associated with high dose
IVIg therapy. The infusion rate in these cases
was not stated, and headache may be a feature
of IVIg therapy if the recommended infusion
rate is exceeded. However, these events are
associated with the initial infusions and are not
relevant to home treatment unless the patient’s
clinical condition changes radically, which
would negate self infusion anyway.

Monitoring

The continued use of IVIg is expensive, time
consuming, and not without risk. It is therefore
essential to monitor progress and to show an
objective improvement before deciding to con-
tinue with maintenance therapy.

Patients with chronic inflammatory demyeli-
nating polyneuropathies require IVIg at regular
intervals, traditionally in the form of a 2 g/kg
dose given over five days, repeated at variable
intervals. There are no solid data at present to
guide the dose of IVIg in terms of total IgG
serum concentrations, or antibody concentra-
tions to various gangliosides, such as anti-
GM1. Each patient’s response is individual,
and the total IgG concentration does not
correlate with response, even within the same
patient (see figure). A daily functional strength
diary, designed on an individual patient basis,
has enabled each patient to detect their own
early warning signs that the weakness is return-
ing. The patient chooses a number of repro-
ducible daily activities, such as the ability to get
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out of a bath, to lift a kettle full of water, or to
write their name, and grades these on an arbi-
trary scale, from no function through to full
function. Ideally, borderline activities are cho-
sen which were not possible before treatment
with IVIg, but which have been regained since
starting therapy. This threshold monitoring is
more sensitive than gross strength testing. The
aim of such monitoring is to prevent reduction
in strength before the next scheduled dose of
immunoglobulin.

Before each infusion, a sample of blood is
taken to measure the preinfusion concentration
of IgG (to ensure stable immunoglobulin
trough concentrations), and to monitor liver
function tests (in view of the potential for
hepatotoxic virus infection from the immu-
noglobulin product).

Maintenance

There are two variables that can be adjusted to
find the optimal immunoglobulin schedule: the
dose and the interval between doses. We aim to
treat with 1-2 g/kg of immunoglobulin, within
the half life of immunoglobulin, which is about
three to four weeks, but do not give more than
1 g/kg in a 24 hour period. Some subjects
require uniformly high serum IgG concnentra-
tions, as much as 40-50 g/l before an effect is
obtained.

Once a stable dose has been established,
conversion from hospital therapy to home
therapy is done in a graded fashion, with
formal teaching in IVIg preparation, safety,
adverse reactions, cannulation, and administra-
tion. Extensive liaison is established between
the patient and their neurologist, immunolo-
gist, general practitioner, and specialist immu-
nology nurse.

Conclusions

Self administration of high dose IVIg at home,
prescribed according to a daily functional
strength diary kept by the patient, is a feasible
and effective technique. It is well liked by
patients, and is associated with excellent
control of syptoms in chronic motor neuropa-
thies. Side effects are infrequent, and treatment
time for the patient in terms of visits to hospi-
tal and time actually spent infusing are
minimised. Criteria for selection include:

» Established efficacy of IVIg in the patient

* Six month period of IVIg treatment free of
adverse reactions

¢ Suitability of patient to manage self infusion.

Selected patients should only infuse at home
after formal training in a recognised centre
under the overall supervision of a specialist
immunology nurse.'®
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