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Long-term hyperbaric oxygenation retards progression
In multiple sclerosis patients

D J D Perrinst , P B James?

1MS National Therapy Centres, Bedford MK41 9RX
2Wolfson Hyperbaric Medicine Unit, University of Dundee. DD2 4BF

Received 18 April 2005; accepted 23 August 2005

Correspondence and requests for reprints should be addressed to:
Prof Philip B James

Wolfson Hyperbaric Medicine Unit

Ninewells Hospital & Medical School

Dundee DD1 9SY

United Kingdom

Tel: +44 1382 632 080

Fax: +44 1382 496 486

E-mail: p.b.james@dundee.ac.uk

Abstract

Obijective: To evaluate the effect of prolonged courses of hyperbaric oxygen treatment (HBO:2T)
on the progressive deterioration of multiple sclerosis (MS) patients.

Design: Prospective study of the disability of 703 MS patients first treated five or more years previ-
ously.

Setting: The MS National Therapy Centres in the UK and Ireland.

Results: Of the 117 patients who had attended regularly and without interruption for 5 to 15
years, the Kurtzke value (KDS) had not increased by more than 1 point. One hundred and four
of 1384 patients (11%) first treated 17 or more years previously were still attending for regular
treatment.

About 300 treatments in 10+ years (about once a fortnight) were required to appreciably retard
the progression of disability of Relapsing/Remitting patients, while more than 500 treatments
(say, once a week) were more effective.

Conclusions: The response to treatment is better in patients with less advanced disease and is
related to the frequency and continuity of treatment. Treatment should therefore be started as
soon as the condition is diagnosed and before irreversible lesions have become established.
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ORIGINAL PAPER

It is generally accepted that focal breakdown of the
blood brain barrier is the initial event in the formation
of MS lesions.t This is followed by inflammation, local
damage to myelin, nerve fibres and sometimes neu-
rones.

Magnetic resonance spectroscopy has shown the
presence of lactate, indicating a failure of oxygen
delivery. 2 The presence of focal oedema and inflam-

Fig 1a: Magnetic resonance
image of a patient with MS
showing two large MS lesions
in the pons

(lllustrations courtesy of
Dr.Richard Neubauer and
Dr.Robert Kagan, MRI Scan
Center, Fort Lauderdale,
Florida).

mation, with increased diffusion distances for oxygen,
provides a sound rationale for the use of oxygen un-
der increased pressure.

Post mortem studies have shown the presence of bar-
rier damage and focal oedema in chronic MS lesions
and magnetic resonance imaging has demonstrated
the reduction of oedema in vivo (Figures 1 a & b).

Fig 1b: Image after oxygen
treatment showing im-
provement in the lesions.
(lllustrations courtesy of
Dr.Richard Neubauer and
Dr.Robert Kagan, MRI Scan
Center, Fort Lauderdale,
Florida).
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Neubauer et al 3 reported that one or more lesions
disappeared in 11 of 35 patients (31.4%) after 1 hour
of HBO: T (hyperbaric oxygen treatment).

Short-term controlled trials have shown that a course
of HBO2T benefits many multiple sclerosis patients.
Fischer et al, 4 in New York University, performed the
first randomised, placebo-controlled, double blind
trial. Improvement in balance and bladder function
were found in 12 of 17 patients (P < 0.0001). Those
patients with a less severe form of the disease had a
more favourable and long lasting response. After a
year with no further treatment, the treated group
showed a positive change (P < 0.0008).

Barnes et al 5 found overall benefit in their treated
group (P < 0.03) and a year later there was less dete-
rioration in cerebellar function (P < 0.03). They called
for further studies.

Two other controlled studies have reported sustained
benefit with follow-on treatment. Oriani et al ¢ used
patients with a low Kurtzke disability score 7 and com-
pared 22 controls with 22 patients treated each week
for a year. They detected an appreciable difference
in outcome (P <0.01).

Pallotta et al 8 followed 22 patients for 8 years. All
received an initial course of 20 treatments and 11
were treated thereafter with 2 sessions every 20 days
(Figure 2).

The frequency of relapses decreased dramatically in
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Fig. 2 Incidence of relapses in 22 patients with and without regular HBO:T,

followed for 8 years by Pallotta et al.8

the prolonged treatment group.

Methods

Since 1982, over 15,000 MS patients have received
treatment by the MS National Therapy Centres, run by
a UK Charity. They use single lock, multiplace cham-
bers and are distributed throughout the UK and Ire-
land (Figure 3).
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Fig. 3 The location of the MS
National Therapy Centres

46

Involvement by physicians has been restricted to
data collection and advice. The records provide a
unique opportunity to evaluate the effectiveness of
long-lasting courses of HBO:T.

Seven hundred and three patients were followed up
for 10 — 14 years since first receiving a course of treat-
ment. They breathed oxygen from an oronasal mask
in a chamber filled with air. In an initial course, five
daily treatments of one hour were given at 1.5 atm
abs. If two or more symptoms improved, a course of
twenty treatments was completed at this pressure.
Otherwise the pressure was raised in weekly incre-
ments of 0.25 atm abs until a response was obtained
or five treatments at 2.0 atm abs had no effect.
Thereafter the patients were invited to return for a
‘follow-on’ treatment on a weekly basis, or failing
that, as often as they felt the need or found it possi-
ble.

The bladder improvements observed in other studies
were confirmed (Table 1).

Table 1 Urinary Frequency of 523 Patients
Before and After the Initial Course
Before After Improve-
Initial Initial course ment
course
Frequency _ _
X X
Night time 1232 2.4 651 1.2 47%
Daytime 3873 7.4 2960 5.7 24%

Assessments were made between two and four years,
and again between six and eight years after the initial
course. A third survey was conducted between ten
and fourteen years. By now 126 had died (8% were
over 60 years old when first treated), 99 had become
‘lost to follow-up’, 29 had suffered injuries that af-
fected their KDS value and 2 had had their original
diagnosis revised; 447 therefore remained for analysis.

Results

The records provide a unique opportunity to evaluate
the effectiveness of long-lasting courses of HBO.T for
MS.

Thirty-eight of the patients who had received less than
10 follow-on treatments had deteriorated by a mean
0f 2.0 on the KDS. Twenty-five patients receiving more
than 400 treatments had only deteriorated by 1.0
point. An analysis reveals that about 300 treatments in
10+ years (about once a fortnight) are required to
delay progression of Relapsing/Remitting patients,
while more than 500 treatments (say, once a week)
are more effective. After 10 years, 23% of the 447 pa-
tients remaining eligible for study had not deterio-
rated and 7% had improved. As might be expected,
those with a low Kurtzke score do well. (Figure 4).

Long-term controlled studies are impractical in a mul-
ticentre setting as patients do not comply with the
protocol. However it is possible to compare groups of
patients who have received different treatment re-
gimes (Figure 5).



Long-term hyperbaric oxygenation retards progression of multiple sclerosis

Relapsing/Remitting

n=22

Mean 5[ | - -

increase
in n=15
Kurtzke
value i 1 —

n=11

20-100 101-200 201-300 301-400 401-500 501 -600

Number of treatments in 10 - 14 years

Fig. 4 The increase in Kurtzke value in patients with Relapsing/
Remitting MS related to the number of treatments over 10-14 years

A search of the records has revealed 1384 patients
who were first treated 17 or more years previously and
104 (11%) are still attending for regular treatment.
Table 2 gives the details of 117 patients who have
attended regularly without interruption for 5 to 17
years. Between 5 and 15 years the Kurtzke value of
Relapsing/Remitting patients has not increased by
more than one point.

The Therapy Centres have now been providing hyper-
baric treatment for twenty two years without a serious
incident. This has established that low pressure facili-
ties can play an important part in the care of MS pa-
tients. The treatment has been shown to be practica-
ble, cost-effective and very safe. After 10 or more
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Fig. 5. Patients who received at least 6 treatments in every quarter com-
pared with those receiving less than 100 in 10 — 14 years.

years 38% of the final group of 447 patients were still
attending regularly. The cost of each treatment in this
charity setting is about £10 so that the benefit may be
obtained for less than £300 (US $ 450) a year. The ear-
lier treatment is started in the disease the better.
Many patients continue to attend as their symptoms,
particularly frequency of micturition, are only con-
trolled by regular attendance. Some arrange their
holidays so as to be near a Centre. Others having
difficulty reaching a Centre become so dependent
on regular treatment that they install simple mono-
place chambers in their own homes. The social and
economic advantages to be gained from such a
regime are obvious.

Table 2 Details of 117 patients who have attended regularly for 5 - 17 years
No of patients Average Attended Average
MS Type difference in For no of
Kurtzke value treatments

13 Relapsing / Remitting 0.6 351
19 Chronic Progressive 1 5-10years 323

2 Chronic Static 0.75 248
17 Relapsing / Remitting 1 464
24 Chronic Progressive 0.8 10 - 15 years 523

8 Chronic Static 0.5 488
12 Relapsing / Remitting 466
16 Chronic Progressive >14 years 494

6 Chronic Static 664
117
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Reviewer 1

The paper by Perrins and James evaluate the effect
of prolonged courses of hyperbaric oxygen treatment
(HBO2T) on the progressive deterioration of multiple
sclerosis (MS) in relatively large number of patients.
The study is well designed and addresses an impor-
tant and clinically very relevant issue not well ad-
dressed before. The study is well conducted and de-
signhed to cover long-term follow-up and outcome
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that is highly relevant for our understanding of the
disease in several aspects. The conclusions are sound
and the results of this investigation will be very helpful
for the better treatment and effective patient care in
the field.

Anonymous

Reviewer 2

The study is well designed and addresses very impor-
tant issue. The findings could be of general interest
and provide new insight in patient care. The authors
should be commended on their achievement.

Anonymous



