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Summary A double blind randomized controlled trial was conducted in 71 adolescents aged 11
18 years. Inclusion in the trial required fulfilment of the diagnostic criteria. (Fukuda et al . 1994
Three infusions of 1 pm/kg (max 1 litre of 6 gm/100 ml in 10% w/v maltose solution) were given
one month apart, The dummy solution was a 10% w/v maltose solution with 1% albumin of
equivalent volume for weight. Efficacy was assessed by difference in a mean functional score
mcluding school attendance, school work, sacial activity and physical activity, between baseline.,
three months and six months after the final infusion. There was a significant mean functional
improvement at the six month follow-up of 70 adolescents with Chronic Fatigue Syndrome of
average duration 18 months. There was also a significant improvement for both groups from the
beginning of the tnal to the six month post infusion follow-up. Adverse effects were common with
hoth solutions but not predictive of response. Neither solution could be identified by recipicents.
@1 1997 Elsevier Science Lid.

Introduction

CES s a condition of unknown aetiology, characterized by extreme fatigue exacerbated by
minimal physical activity. In addition, symptoms such as difficulty with concentration,
headache and sleep disturbance are common (Holmes et al | 1988; Fukuda et al., 1994:
Lloyd ct al.. 1988). Depression may occur but it is not known whether it is more common
than 1n other young people with chronic illness. The onset usually follows a defined
illness, (eg.. sinusitis, influenza-like illness, gastroenteritis, or glandular fever-like iliness).
Disordered cell-mediated immunity is common in adult patients with CFS, (Barker ct al.,
1994 Lloyd ct al., 1989: Murdoch, 1988: and Tirellj et al., 1994) and may be pivotal in the
pathogenesis of the syndrome (Lloyd, 1994; Lioyd ct al., 1992: Wakeficld & Lloyd. 1987).
No effective therapy is known, although recently, therapy with an antiviral immu-
nomodulating drug Poly(I) - Poly(C,,U) appears promising (Strayer et al.. 1994).

In adolescents, the illness is associated with significant disruption to school and social
life that may extend for several years. As there have been no long term studies of outcome
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orintervention, the duration of illness is not known. Management usually nvolves expensive
rehabilitation programmes, Visiting Teacher Services and other support services (Rowe et
al.. 1993, 1996), so a treatment that may decrease the morbidity would be significant.

High dose intravenous immunoglobulin therapy (2 gm/kg) has been shown in a double-
blind. placebo-controlled trial, to be effective in producing clinical remission and immu-
nological improvement in adult patients with CFS (Lloyd ct al, 1990). In this study, three
months after the third monthly infusion, 10 of 23 (43%) responded with a substantial
reduction in symptoms and recommencement of work, compared with 3 of 26 (12%)
placebo recipicnts. A second study (Peterson ct al., 1990), did not observe any significant
difference between the two groups treated with | gm/kg intravenously every 30 days for six
months or an cquivalent volume of placebo. Twenty-¢cight patients completed the study.
The dosage regimen (2 g 1gG/kg/month) used by Lloyd et al. (1990), was identical to that
used in immunorcgulatory treatment of other immunological disorders including idiopathic
thrombocytopenic purpura (ITP) (Imbach et al., 1931; Dwyer. 1987; Berkman et al., 1990).
immunoglobulin in a dose of 800 mg/kg has been shown to be of similar benefit in the
treatment of patients with I'TP (Blanchette ¢t al.. 1994),

A preliminary study of intravenous immunoglobulin therapy in 10 children with CFS was
completed at a major tertiary referral hospital, the Royal Children’s Hospital, Melbournc.
Australia. In this open study, the diagnosis of CFS was made by careful exclusion of other
causes of chronic fatigue, including psychiatric cvaluation of the family where appropriale.
The children and the parents were asked to report independently the benefit gained (il any)
from the immunoglobulin infusion(s). A dose of 400 mg/kg of Intragam (Commonwcalth
Serum Laboratories, Melbourne) was given by continuous infusion over four to six hours
on an outpaticnt basis. The patients reccived a single infusion, after which they were
foilowed at regular weekly intervals. Seven of the children experienced significant reduction
in their symptomatology and improvement in their functional capacity as cvidenced by
both self-report and parent report. This improvement lasted from four to six weeks, al
which time some symptoms returned and function deteriorated. Immunoglobulin was again
admimistered, with further gain in function. The only adverse effect, noted in all subjects.
was an exacerbation of the fatigue, myalgia, headaches, etc., occurring 12-24 h after the
infusion and lasting for up to 10 days. It was not known whether this was related to having
an infusion or due to the gammaglobulin per se.

On the basis of this preliminary data, a double-blind study of mtravenous immu-
noglobulin therapy in children with CFS was planned, incorporating a placebo control
and careful evaluation with monitoring of physical, psychological and immunological
parameters.

Patients and methods

A pilot study of cight subjects was conducted, single blind (as the subjects did not know
whether they were receciving placebo or not), but not placebo-controlled, to confirm the
logistics of the study, and whether the estimate of likely improvement was realistic.

Subsequently, 71 young people (age | 1- 18 years) who met the criteria for CFS as outlined
by (Fukuda et al., 1994) were enrolled in the study. The criteria were: (1) an identifiable
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ume of onset. and subsequent course marked by chronic persisting or relapsing fatigue of
4 generalized nature, exacerbated by minor exercise, causing significant disruption of usual
daily activities and present for greater than six months: (2) ncuropsychiatric dysfunction
ncluding impairment of concentration evidenced by difficulty in completing mental tasks
which were casily accomplished prior to the onsct of the syndrome. and/or new onset ol
short term memory impairment: (3) persistence or recurrence of at least three of the
following symptoms and signs which were present with no other cause found on inves-
tigation: myalgia, arthralgia, headaches, sleep disturbance. abdominal pain. dizziness.
naused, pharyngitis, and lymphadenopathy. Subjects were similarly excluded if they were
recerving steroid medication. non-steroidal anti-inflammatory drugs, immunomodulatory
agents. or were currently recetving, or had received. intravenous immunoglobulin (1gG).

One hundred patients who were referred 1o the Royal Children’s Hospital, Melbourne,
were the source of the study group. Fifteen did not meet the entry criteria. or a Jjudgement
was made that psychological and family issues were salient in the presenting symp-
tomatology. Fourteen chose not (o purticipate because they did not wish to. had improved.,
or werc improving at such a rate they estimated that they would be (unctioning well by the
end of the tral.

From the pilot study. 7/8 had a greater than 23% mean functional mmprovement and
50% had = 50% mean functional improvement at the six month follow-up. The rate of
mmprovement for those receiving placecbo was estimated from the natural history of the
ness i 10 young people.

Approximately 35 in cach group were required for a power of 08 to detect a diflference
al the 005 level of significance (two-tailed). based on a 25% mean functional Hnprovement
1 33% of the young people in the placebo group. and 66% in the gammaglobulin group.
e, a 33% difference in improvement rate between the two groups (Bavry, 1987).

Drug formularion

Immunoglobulin for intravenous infusion [Intragam. Commonwealth Serum 1 ab-
oratories (CSL). Melbourne| was used as the treatment drug. This product is a low pH
(4-25) solution, prepared with an immunoglobulin concentration of 6gm of 1gG per dl
(6%%) ma 10% wiv maltose solution. The immunoglobulin is preparcd by CSL under licence
from Cutter Laboratories Inc. CA, U S.A . according to the formulation of Gamimune N.
This latter product has general marketing approval in the U.S.A . and an established safety
record with adverse effects occurring in less than 2- 5% infusions. The reported adverse
ellects most commonly include constitutional symptoms (fever. headaches, nausea. and
malaise) which are dependent on the rate ol infusion and hence typically resolve with
slowing ol the mfusion rate. Major allergic (anaphylactoid) reactions such as urticaria.
bronchospasm, or hypotension are rare (less than 0+ 1% of infusions). Screening of blood
donors, the Cohn fractionation and heat inactivation procedures used in the preparation
ol this immunoglobulin product. make the possibility of transmission of Human hmmu-
nodeficiency and Hepatitis B virus highly improbable. Hepatits C has not been reporied
following the use of Gamimune N.

The placebo solution was 1% albumin in a 10% wiv maltose solution. chosen o appear
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identical in appecarance to Intragam (very slightly yellow-brown and able to produce a
frothy layer when agitated). The solution was prepared by CS]..

Study design

The study was a double-blind, placebo-controlled study. Paticnts were randomly allo-
cated o receive either immunoglobulin or placebo, in a block randomization design with
block sizes of six to ensure approximately equal numbers in cach group. The solutions
were administered by continuous intravenous infusion, on three occastons at four-weekly
intervals. Patients were admitted to hospital as short stay admissions. The volume given
was 16-7ml/kg of body weight (being equivalent to 1g of immunoglobulin/kg), or an
identical volume of placebo solution. Infusions were commenced at a rate of 15mls/h and
increased over one hour to a rate not exceeding 160 mi/h. The infusion rate was slowed 1f
constitutional symptoms appeared. Frusemide (40mg orally) was administered with
infusions greater than 500 ml. The maximum infusion given was one litre, for those subjects
of 60kg or greater. Follow-up interview with a paediatrician who was unaware of the
treatment regimen occurred three months and six months after the date of the final infusion
for assessment of functional status.

All patients received additional information regarding services available such as Visiting
Teacher Service. Distance Education (lessons by correspondence), availability of Social
Security support and had access to a support group (Rowe et al., 1996).

Informed consent

Ethical approval had been obtained from the Royal Children’s Hospital Research Foun-
dation Ethics Committee. Patients and their parents were informed of the aims of the study;
the nature of the material being tested: the use of a placebo solution; the potential benefits
and risks of the procedures undertaken: the time commitment required and the type and
extent of testing required during the trial. Patients and their parents were also informed
that they may withdraw from the trial at any time.

Patient monitoring
Paediatrician

At enrolment and at follow-up, the paediatrician, assessed the degree of functional
participation during the previous two weeks in four domains for all patients in the trial: (a)
attendance at school or work: (b) proportion of school or work attempted; (¢) proportion
of “normal” physical activities attempted, including sports; and (d) proportion of “*normal”
social activitics attempted. All ratings were compared with estimates of premorbid activilies,
with 100% indicating premorbid levels of activity and each functional rating was estimated
as a proportion to within 5%. The mean was taken of these four ratings. It was important
1o assess these four domains to provide an overall score because there was considerable
variation in how young people preferred to spend their time and cnergy. For example, some
would prefer to do a greater proportion of school work at home rather than attend school,
and some preferred to do some physical activity at the expense of school work. For others,
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social life occurred outside of school. while others were able to do some school work, mect
their social needs and have some physical exercise by attending school. The mean percentage
functional score was compared with an overall estimate of functional rating provided by
both the subject and a parent. The weekly recording of activitics was also used as a check
against the validity of the estimate. Parents confirmed the patient's reports and where
possible feed-back was obtained from the school or Visiting Teacher regarding school
altendance and proportion of school work attempted. Many schools and parents kept
diaries to record activities and attendance.

Psychological monitoring

Al enrolment and at follow-up, the patient and the parents were required 1o complete
appropriate report forms from the Child Behavior Check-List (Achenbach & Edelbrock.
1983). The patient completed the following self-report measures: Spielberger Self-evalu-
ation-State Trait Anxicty Inventory (Spielberger, 1977), Beck Depression Inventory (Beck
ctal., 1961). and the 12 item General Health Questionnaire (Goldberg & Williams, 1988).
At enrolment these reports were reviewed by the pacdiatrician. Patients whose responses
suggested major psychiatric morbidity were required to attead a formal psychiatric evalu-
ation with their parents. The results of this assessment did not exclude any patient from
the tnal. Psychiatric intervention was offered if required. The General Health Questionnaire
was scored in two ways, the traditional (0,0, 1. 1y and Likert (0, 1, 2, 3). A score of five or
morc using the traditional method indicated psychological morbidity.

The subjects were required to complete a Quality of Life Visual analogue scale. and
Activitics Record at weekly intervals throughout the period of the trial (32 recordings). The
Adverse Effects Record was to be completed 14 days after each infusion. Subjects were also
asked to state whether, in their opinion. they had received gammaglobulin or placebo after
cach infusion and at follow-up.

Immunological function

Delayed-type hypersensitivity skin testing (Multitest CMI-1nstitut Merieux) was mea-
sured at baseline, three month follow-up and six month follow-up. The Multitest CMI ig
a single application apparatus with seven standardized antigens (Tetanus, Diphtheria.
Streptococeus (group C), Tuberculin, Candida albicans, Trichophyton mentagrophytes,
Proteus murabilis and glycerine control solution) for intradermal penetration by nine tines
on cach of the cight heads. Induration at 48 h is measured in mm in two perpendicular
diameters and the mean is taken as the score for that antigen. Greater than 2 mm is
considered a positive response for cach antigen. The sum of the scores provides a total
score, no response (0 mm) being anergic and 2-9 mm considered hypoergic for both males
and females age 13 16 years (Corriel et al | 1985). In addition, less than three positive
antigen scores is also scored as hypoergic (Kniker ct al., 1984). There is no INCrease in
sensitization with repeated use (Institut Mericux, 1982).

T-cell subset analysis was performed at baseline, three month follow-up, and six rmonth
follow-up. 1gG subclass analysis was performed at baseline and six month follow-up_ In
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addition. = full blood count with differential white cell count, and liver function lests were
measured with each infusion and again at follow-up.

Statistical analysis and criteria for cfficacy

The two groups werc compared using a Chi-square two-tail test of independence and a
r-test of differences between proportions at the p < 0.05 level of significance was computed.
Descriptive and inferential statistics were calculated using Statistical Package for Social
Sciences, 1991

Results

Scventy-one patients were allocated to receive cither gammaglobulin or placebo. One
female who received placebo was lost to six month follow-up when the family moved
interstate in scarch of work. Thus 70 patients completed the trial, 34 receiving placebo and
36 receiving gammaglobulin, No difference was found al baseline between the placebo and
the gammaglobulin groups for age. scx. duration of illness or baseline score (Table 1).

The mean percentage functional score at baseline (compared with premorbid levels) for
the gammaglobulin and placebo groups was 23.9% and 25.9% respectively, 49.9% and
44.6% at three month follow-up, and 64.1% (gammaglobulin group) and 52.1 % (placebo
group) at the six month foliow-up. The differences between the baseline mean functional
score and scores at both three months and six months follow up werc significant for cach
group. For the group receiving gammaglobulin there was a significant difference in mean
functiona) score from baseline (mean 23.9, sd 19.6) to six month follow up (mcan 64.1. sd
28.2) as determined by a r-test for paired samples, (1= —8.83, p<0.001, df = 35). For the
placebo group the difference between the baseline functional scores (mean 25.9, sd 20.5)
and six month follow up (mean 52.1. sd 31.4) was also significant (1= -5.47, p<0.001.
df=- 33). These results are graphically illustrated in Figure 1.

The comparison between the two groups for mean functional improvement from bascline
to six month follow-up was significant using the r-test tor independent samples (7= —2.12.
p < 0.04. df 68). Nine (25%) of the group receiving gammaglobulin returned to full function
whereas four (11%) of the placebo group did so. (Figure 2)

When subjects were categorized based on improvement in mean [unctional score of 25%

Table 1

Baseline Comparison for Age. Sex. Duration of IHness artd Baseline Mean
Percentage Functional Score for the Twa Treaiment Groups Showing
Aeans und Standard Deviations (in parenthesis)

Placebo group Gammaglobulin - group
{(N=35 M:F=1:4) (n=36.M:F=1:24)

Ajgc years 15.6(2.0) 153 (2.0

Duration (months) l6.4(11.4) 19.2(13.2)
Baseline score 259 (2L3) 239¢19.7

Placebo and gammaglobulin groups not significant at the p={.05
level by univariate two-tailed test.
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Mean functional score (%)

10 -
oL
0 1 2 3 4 5 6 7 8 9
4 4 4 * 4

Infusions 3 month follow-up 6 month follow-up

Duration in months

— Gammagicbulin — - Piacebo

Flgure 1. Mean percentape functional score for placebo and gammaglobulin groups from baseline to six manths
post infusions

or greater at six month follow up, there was a significant differcnce between the two
treatment groups (% 5.8: df = 1; p<0.02), in favour of the gammaglobulin group. (Table
7Y

Subjects were unable to identify whether they had received placebo or gammaglobulin.
For those receiving gammaglobulin, 50.1% thought they had had gammagiobulin, 38.4%
thought they had received placebo, and 11.5% *did not know ™. For those receiving placebo,
36.8% thought they had had placebo, 47.4%, thought they had received gammaglobulin
and 15.8% *did not know".

Quitcome in relation to duration of symptoms

For illness less than 15 months duration at the commencement of the trial. 9 of 18 (50%)
of those receiving placebo had greater than 25% mean functional improvement in the
subsequent cight months, compared with 14 of 20 (70%) of those receiving gammaglobulin
(ns). For a duration of illness of 15 months or greater, 6 of 16 (37.5%) of those receiving
placebo improved compared with 12 of 16 (75%) receiving gammaglobulin (y’ =4.7, df - |
P =< 0.05). The regression of baseline functioning on duration of symptoms, however, showed
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Figure 2. Change in mean functional scorc between baseline and three and six month follow-up for subjects
receiving placebo (n=34) and gammaglobulin (n=36) with 95% conhidence intervals.

no association (adjusted R*= —0.05). Morcover, duration of illness did not affect outcome
in the gammaglobulin group. The regression of final level of functioning on duration of
symptoms for the placebo group also showed no association (adjusted R?=0.03, B=0.65.
se =047, 1=1.38, p=0.17).

Adverse effects

Reported side cffects were common with both solutions, particularly headache, fatigue
and weakness, nausea, muscle aches and pains and difficuity concentrating. These effects
are summarized in Table 3 and in Figures 3 and 4.

Tabie 2
Outeome Classified in Terms of > or <25% Mean Functional from Improvement Basline
Funcnoning

Three month follow-up Six month follow-up
Group Not improved  Improved Not improved  Improved
Placebo 24 (68.6%) 11 {31%) 19 (55.9%) 15 (44.1%)
Gammaglobulin 17 (47.2%) 19 (52%) 10 (27.8%) 26 (72.2%)

Chi square 5.8. df = 1. p<0.02 for six month follow-up. Improved =25% or greater mean
functional improvement. Not improved = < 25% mean functional improvement.
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Fable 3.
Proportion (%a) of Infusions (gummaglobulin, plucebo and total) with Reported
Adrerse Effects

Gammaglobulin Placebo Toual
Symplom (n=145) (n=9Y¥) {n==243)
Headache ] R 41
Faugue 32 46 47
N: s 54 0 42
Muscle pam Eh 39 37
Dhlficulty concentrating 26 26 25
Abdominal pan 26 14 19
Vomiting 9 4 16
[ Dizsness 15 6 b
Sore eyes 1) 2 5
Swollen glands 13 7 8
Sare joints 4 5 4
Farache 3 6 4
‘Swealy” mild lever 5 ! 4
Short of Breath 4 i 3

The symptoms were generally described by the patient as an exacerbation of their CES.
Adverse effects were rated in terms of duration and severity. There was a significant
difference in the scverity and duration of reported headache (1= — 2.98. df=. 107. p=<0.01),
duration of fatigue and difficulty with concentration between those receiving placebo and
those receiving gammaglobulin. Severe headaches following the first infusion of gamma-
globulin occurred i 64% compared with 20% of those receiving placebo (Chi-square =41 5;
di'=1: p=0.01). Headache severily remained constant for the placebo group but decreased

Headache 1* i 1
Headache 2

Fatigue, weakness 1 ‘

Fatigue, weakness 2 ﬁ—.

Fatigue, weakness 3 (WS- : ! M Placebo
Muscle pain 1 ' CJGamma
Muscle pain 2
Muscle pain 3

Nausea 1
Nausea 2
Nausea 3

0 10 20 30 40 50 60 70
% infusions (total piacebo=35, gamma=36)

*p<0.05

Figure 3. Percentage of infusions with adverse effeets rated as “severe™
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Headache 1* _ ----- ==y
Headache 2 :_’:_j
Headache 3 ]
Fatigue, weakness 1* “—j—_ = "]
Fatigue, weakness 2 FEREEES————.__ .- .
Fatigue, weakness 3* _ A
Muscle pain 1]
Muscle pain 2
Muscle pain 3
Nausea 1
Nausea 2
Nausea 3% = - PR i
0 10 20 30 40 50 60 70
% of infusions (total placebo=98, gamma=145)

M8 Placebo |
(I GamiEJ

*p<0.05

Figure 4. Percentage of infusions with duration of adverse elfects greater than three days.

in reported severity for those receiving gammaglobulin by the third infusion. Reduction in
the severity of fatigue following the subsequent infusions occurred for both placebo and
gammaglobulin groups. However, using discriminant analysts. only 60% of cases could be
correetly classified in terms of recciving gammaglobulin or placebo by “seventy of head-
ache™ and this increased to 71% if only the first infusion was included in the analysis. The
addition of other symptom variables did not improve the discrimination. “Severity of
headache™ and “duration of nausca™ were sensitive for predicting clinical improvement but
were not specific since 15/16 subjects who minimally improved, also experienced such
symptoms. Other symptom variables were not significant in predicting functional outcome.

Cell mediated immunity. as measured by the mulutest CMI (Mericux), was abnormal in
529% ol subjects at baschne (Table 4). There was a significant difference between the total
score al baseline and six months follow up for the placebo group (8 - 6mm [n = 33] compared
with 5mm [n=22]. r-— 2-05: df 55; p<0-05,) with decreased skin test reactivity at the six
month follow-up. There was a similar but non significant trend for the group receiving

Table 4
Frequencies ("a) of \uh;f civ with Redue rd Skin Test Respouses wi Buseling wsing CM -mudriresy

Males Females Lotal
fn--1%) n-45) {no-6ly
Hypocrgy reduced (2 Ymm) SIR%u) 1A 129%4 18 (29%)
Hypocrgy reduced number of reponses {one or two positive 2" 2%
seores only)
Anergy (1o response) 1 (6% 12 (27%, 13 (21%)

Total B (44"!'.. 25 (569 13 (532%)
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gammaglobulin. There was no significant difference at baseline. or follow-up between the
placebo and gammaglobulin group for total score. There were no significant abnormalities
m [2G subclasses compared with laboratory age matched norms.

An Activities Record was completed once per week for the preceding day. Activitics
records were used to confirm the level of return 1o physical activity as reported by patient
and parent. For example. for one 15 year old boy. there was o gradual reduction in the
ume spent sleeping from 16 hours per day to an average of cight hours between weeks |
and 11 The amount of time spent in sedentary activity such as writing or reading. increased
from sero to nine hours by week 15, Vigorous activity also commenced during week six
{between the second and third infusion).

There were significant improvement in the scores for the Beck. Spielberger and General
Health Questionnaires from baseline to six month follow up reflecting. an overall functional
impravement (Table 5). Using traditional scoring of the General Health Questionnaire to
mdicate significant psychological morbidity. 49% scored five or greater at basehne and
29% at follow-up. Five patients accepted the offer of psychiatric intervention. three from
the placebo group and two from the gammaglobulin group. An average ol four visits per
patient occurred. Two patients (one from cach group) were treated for moderate depression
and the other consultations were mainly directed towards strategies for managing anxicty.

Discussion

This study demonstrated a significant difference in functional outcomes between the
group receving gammaglobulin and the group receiving placeho at the six month puost
infusion follow-up. A 25% mean lunctional improvement was considered clinically sig-
nificant as it encompassed physical activity, school attendance. school work and social
activity. This study also demonstrated a preater improvement rite in the placebo group
than in the adult studies (Lloyd et al., 1990).

The two trnals using gammaglobulin in adults with CFS (Lloyd et al.. 1990, and Peterson
ctal1990) have yielded conflicting results. In the Lloyd study. 49 subjeets were involved.
while in the Peterson study only 28 were involved. For improvement rates similar to those
of Lloyd ¢t al. (1990). the power to detect a difference with 28 subjects s (- 48 (Bavry.
1987}, The results rom the Peterson study may therefore be subject to type I error due (o
simple size, Differences i characteristics of miravenous gammaglobulin may also account
for different outcome effects (lmbach. 1991: World Health Orgamzation, 1983},

Fable ~
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Spnefbusger BT g CGenevad Health Qusttonmarey jn 64
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Even though reported adverse ellects were common, they were not predictive of the
treatment used or the functional outcome. Severe headache and nausea, particularly during
the first infusion were sensitive but not specific for either solution or outcome. Similarly,
the side effects were not constant with each gammaglobulin infusion, which would be
expected if they were dose-related or rate-related effects. Subjects were not able to predict
which solution they received either at the time, or at review. The symptoms experienced
were similar to those occasionally reported with infusions of intravenous gammaglobulin
used in the treatment of idiopathic thrombocytopaenic purpura and attributed to immunc
complex formation (Schiavotto ct al.. 1993).

Disturbances in cell mediated immunity as measured by the multitest CMI were noted
in more than S0% of subjects and did not improve over the course of the trial. Normative
data obtained by Corriel et al. (1985), from 448 healthy children age 7-16 years, showed
none was anergic and less that 5% were hypoergic. Although the group receiving placebo
decreased in measured skin reactivity during the course of the trial, it is hikely to be a
spurious result as there was no difference between the gammaglobulin group and the
placebo group at baseline or follow up, nor for the gammaglobulin group during the trial.
There was no relationship between clinical improvement and improvement in cell mediated
immunity as measured by the multitest CM1L. Wilson ¢t al. (1994) also noted minimal
change in cell mediated immunity a mean of 3.2 years after treatment trials, some of which
involved gammaglobulin,

The study showed that the improvement rate for the gammaglobulin group was not
affected by the duration of iliness at the commencement of the trial. There was also no
association between duration of iliness and baseline functioning at the commencement of
the trial. With a natural improvement rate one would expect a negative association between
functional score and duration of illness. The placebo group did improve significantly over
the course of the trial but the regression of average functional scorc at the conclusion of
the trial on duration of illness at the commencement of the trial did not show any assoctation
for the placebo group. These data suggest that although there was a natural improvement
rate during the trial. the lack of association between functioning and illness duration at the
commencement may be dug to one of three things: (1) the selection of subjects — e, those
who were not improving irrespective of iliness duration may be more likcly to be sclected:
(2) the fact that many of these young people experienced long delays before diagnosis and
experienced prolonged absences from school which added to their distress; or (3} an
interplay of other psychological issucs (Krener & Adelman, 1988). Lack of recognition of
the illness. and the associated uncertainty that this engenders, can contribute to reduced
functioning (Woodward ct al., 1995). Similarly, a lack of a management plan could also
contribute. As all subjects received the same additional support during the trial (Rowe
el al.. 1994). the dilference in outcome for those who received gammaglobulin remains
significant.

Over the course of the trial, there was an overall improvement in the scores for the
General Health Questionnaire, depression (Beck et al.. 1961) and anxiety {Spictberger.
1977) scales that was consistent with the observed overall improvement. There is a significant
overlap between chronic illness and depression (Heiligenstein & Jacobsen, 1988) and with
CEFS and depression in adults (Blakely et al. 1991: Thase, 1991). Thercfore, a more
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detailed analysis of the responses compared with other young people with chronic illness 1s
warranted, in view of the item content recording somatic complaints.

The overall improvement rate in this group has contrasted with the reported improvement
rate of 6% at three years i adults with CFS by Wilson et al. (1994). This rate may be an
underestimation as the follow-up sample was not complete with fewer younger adults than
cxpected. A follow up of clinic patients from the Royal Children's Hospital, (50% of whom
were mvolved i the chinical trial). an average of 4.3 years (range 1.5 8.5 years: sd 1 -9)
alter onset of illness indicated that 40% (26 of 64) considered they were “cured™ and were
“back to normal” (Rowe et al.. 1994). Further follow-up is planned to ascertain if this
improvement 1s sustained,

Results

The male to female ratio was 1:3, and the mean duration of illness was 18 months (s.d.
123, range 6 60 months). There was no sigmficant difference between the (wo £groups on
the basis of age. sex, socioeconomic status. duration of illness or functional score at baseline.

There was a significant difference between the baseline functional score and six month
tollow up for both groups. and between the mean functional outcomes (1= - 2.12. p<0-04.
dl 68) at six months. The difference between the two treatment groups was also significant
when the outcomes were categorized in terms of average functional improvement of greater
than 25%. (Chi-square = 5.8, df 1, p < 0.02). Side cffects with both infusions were COmmon.
but severe headache and initial exacerbation of symptoms were more common in the
gammaglobulin group.

Conclusions

There was a significant mean functional difference at the six month follow up of 70
adolescents with CFS of average duration 18 months. following a double-blind, random-
ized. placebo-controlled trial of intravenous gammaglobulin (1 gm/kg) given on three
occasions one month apart. There was also a significant improvement for both groups from
the beginning of the trial to the six month post-infusions follow-up. Adverse effects were
common with both solutions but not predictive of response. Neither solution could be
wdentified by recipients.

Summary

Thes study demonstrated a significant mean functional difference at the six month follow
up ot 70 young people who completed a double-blind randomized placebo-controlled trial
of intravenous gammaglobulin (1 gm/kg) given on three occasions one month apart. There
was also significant improvement in functioning for both groups from commencement of
the tnal Lo six month post-infusion follow-up. Adverse cffects were common with both
solutions but not predictive of responsc. The young people could not identify which solution
they received. The improvement in the gammaglobulin group was not affected by the
duration of illness prior to the trial. There was no improvement in delayed type hyper-
sensitivity skin testing (CM1 Multitest) ie., reactivity with improved clinical response.
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