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A randomised placebo controlled exploratory study of
vitamin B-12, lofepramine, and L-phenylalanine (the
“Cari Loder regime”) in the treatment of multiple sclerosis

D T Wade, C A Young, K R Chaudhuri, D L W Davidson
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Obijective: To determine whether combination therapy with lofepramine, Lphenylalanine, and
intframuscular vitamin B-12 (the “Cari Loder regime”) reduces disability in patients with multiple sclero-

sis.

Methods: A placebo controlled, double blind, randomised study carried out in five United Kingdom
centres on outpatients with clinically definite multiple sclerosis, measurable disability on Guy’s neuro-
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logical disability scale (GNDS), no relapse in the preceding six months, and not on antidepressant
drugs. Over 24 weeks all patients received vitamin B-12, 1 mg intramuscularly weekly, and either lofe-
pramine 70 mg and L-phenylalanine 500 mg twice daily, or matching placebo tablets. Outcome was
assessed using the GNDS, the Kurtzke expanded disability status scale; the Beck depression inventory,
the Chalder fatigue scale, and the Gulick MS specific symptom scale.

Results: 138 patients were entered, and two were lost from each group. There was no statistically sig-
nificant difference between the groups at entry or af follow up. Analysis of covariance suggested that

UK treated patients had better outcomes on four of the five scales used. Both groups showed a reduction
derick.wade@dial.pipex.com of 2 GNDS points within the first two weeks, and when data from all time points were considered, the
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doctors with suggestions and requests for novel therapy

because there are so few treatments of proven efficacy.
There is some evidence to support the use of disease modify-
ing drugs such as 3 interferons and azathioprine, although the
benefits are small." There is more evidence in support of
symptomatic treatments such as amantadine for fatigue’ and
baclofen for spasticity. Rehabilitation by a multidisciplinary
specialist team may also be beneficial.” * Nonetheless patients
will continue to seek alternative treatments.

In 1996 Ms Cari Loder published a book’ espousing one
such treatment, the combination of oral lofepramine and
L-phenylalanine with vitamin B-12 injections. One element of
this, lofepramine, had been proposed by a Swedish group, but
only uncontrolled data were published.’

The scientific rationale is sparse. One paper has suggested
that multiple sclerosis may follow from reduced central
noradrenaline levels, and reported that “approximately 75% of
[300] patients experience a substantial improvement” after a
combination of tri- or tetracyclic antidepressants and
L-DOPA.® The current regime may increase noradrenaline
levels—lofepramine limits noradrenaline uptake at synapses,
and L-phenylalanine is a precursor of noradrenaline. We are
unaware of any other supportive evidence or theory. No phase
I or phase II studies were undertaken.

Our aim in this study was primarily to discover whether
there was sufficient evidence of reduction in disability to sup-
port further investigation in detail. Secondary aims were to
monitor possible side effects and to explore effects on a range
of specific symptoms related to multiple sclerosis. In this
exploratory study we investigated the dose regime proposed,’
to determine if benefits occurred that were worthy of further
investigation. In the absence of any pilot trials, our study
included any patient who had measurable disability, in

Patients with multiple sclerosis often approach their
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treated group had a significant improvement of 0.6 GNDS points from two weeks onwards.
Conclusions: Patients with multiple sclerosis improved by 2 GNDS points after starting vitamin B-12
injections. The addition of lofepramine and L-phenylalanine added a further 0.6 points benefit. More
research is needed to confirm and explore the significance of this clinically small difference.

contrast to most current research which generally selects less
disabled patients or other subgroups. This study is also one of
the first major trials of a drug intervention to use a specific
disability measure” as its primary outcome.

METHODS

We used a double blind, randomised, placebo controlled
design. All patients were given vitamin B-12 1000 ug
intramuscularly weekly for 24 weeks. One group of patients
was randomised to receive lofepramine 70 mg twice daily and
L-phenylalanine 500 mg twice daily (the combination group),
and the remainder were given matching placebo tablets (the
control group).

Patients were included if they had clinically definite multiple
sclerosis," were aged between 18 years and 65 years, gave
written informed consent and were willing and able to comply
with the follow up schedule, and had significant disability.
Disability was defined as a score of 3.0 or more on the Kurtzke
extended disability status scale (EDSS)" and 2/5 or more in
two of eight domains from the Guy’s neurological disability
scale (GNDS).”” The eight domains were: fatigue, mobility,
bladder, bowel, mental state, vision, speech, and swallowing.

Patients were excluded for the following reasons:

e if they had a relapse (clinically determined) or had taken
steroids within the previous six months;

e if they were currently taking antidepressant drugs or were
using hyperbaric oxygen;

¢ if they had used the trial treatment before;
e if they were hypertensive or had cardiac disease;

e if they were pregnant or not practising a reliable form of
contraception;



Cari Loder regime in multiple sclerosis

and fo explain

Patients seen to screen suitability

nature of study

Four week interval:

To allow patient time to
consider involvement

138 patients with

MS and disability

clinically definite

~ Randomisation:
* 50:50
® by centre

Combination therapy group:
69 patients

Two lost with no follow up:
o Side effects (1)
o Relapse of MS (1)

Control therapy group:
69 patients

Two lost with no follow up:
e Consent withdrawn (1)
® Not eligible (1)

67 seen at 24 weeks:

e 55 took medication throughout

® 12 stopped medication early because of:
- side effects (10)
- relapse of MS (2)

67 seen at 24 weeks:

® 59 took medication throughout

¢ 8 stopped medication early because of:
- side effects (7)
- relapse of MS (1)

Figure 1 Flow diagram of the study.

¢ if they had any contraindication to taking any component
of the treatment.

In the pretrial visit, eligibility was assessed and the trial
design explained. In addition, there was a careful discussion of
the low level of available evidence concerning benefits and
risks.

The pretrial screening protocol included: a physical exam-
ination and assessment on Kurtzke EDSS" and GNDS,” an
ECG, blood pressure measurement, and a blood sample for full
blood count, urea and electrolytes, and vitamin B-12 level.
Patients were given four weeks to consider their decision and
if they agreed to continue then they had a baseline assessment
and were given a diary to record changes noted over the first
two weeks. They were then seen at weeks 2, 4, 12, and 24.

Once a patient was registered, randomisation was under-
taken centrally by Scotia Pharmaceuticals using a computer
randomisation procedure. Patients were randomised within
centres, but no other balancing factors were taken into
account.

The formal assessments used were the Kurtzke EDSS," the
GNDS,””’ the Beck depression inventory," the Chalder fatigue
scale,” and the Gulick multiple sclerosis specific symptom
scale.” The last four were recorded at each assessment point,
but the Kurtzke EDSS was only recorded at baseline and at 24
weeks.

The primary outcome measures were first, the change in the
total score on the GNDS from entry to 24 weeks, and second,
the cumulative benefit over time on the GNDS, taking into
account scores at each assessment.

Statistics
Data were collected by Scotia Pharmaceuticals. Each centre
obtained permission from their local ethics committee for the
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Table 1 Characteristics of patients entered
Combination group Control group
(n=69) (n=69)
Age (years) 44.8 (9.8) 47.8 (9.4)
Age range (years) 22 to 64 21 to 64
Male:female 18:51 23:46
Type of MS:
Relapsing/remitting 17 18
Primary progressive 22 22
Secondary progressive 30 29
Duration of MS (months)  108.8 (96.6) 127.3 (102.9)

Kurtzke EDSS score

0-2.5 0 1*

3.0-5.0 22 13

5.5-7.5 34 44

8.0-10 13 11
GNDS score

Mean (SD) 19.9 (7.8) 19.9 (7.3)

Range (median) 51039 (19) 610 40 (19)
Beck score 11.6 (9.2) [n=66] 11.7 (8.7)
MS symptoms score 52.4 (15.4) [n=64] 49.3 (14.2) [n=65]
MS ADL score 47.1 (16.0) [n=66] 46.7 (17.0) [n=66]
Fatigue scale 3.9 (3.4) [n=68] 3.4 (3.5) [n=67]
Centre

A 25 24

B 15 16

C 13 13

D 13 12

E 3 4

Values are n or mean (SD).

*Protocol violator who was not followed up.

ADL, activities of daily living; EDSS, extended disability status scale;
GNDS, Guy's neurological disability scale; MS, multiple sclerosis.
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Table 2 Change in scores at 24 weeks

Combination group Conirc;l group

(n=67) (n=67
GNDS score -3.6 (5.4) -2.3 (4.7)
GNDS change: range
(median) +8 to =19 (-3) +121t0-12 (-2)
Beck depression
inventory -4.6 (8.4) [n=66] -3.3(7.2)
Multiple sclerosis
symptom score -8.1(14.2) [n=64]  -3.7 (10.4) [n=65]
Multiple sclerosis
disability score 0.9 (8.3) [n=66] 0.8 (8.3) [n=66]
Fatigue scale -2.1(3.4) -0.9 (4.0)
Kurtzke EDSS 0(0.8) 0.2 (0.5)

Values are mean (SD) unless stated.
EDSS, extended disability status scale; GNDS, Guy’s neurological
disability scale.

study. Initial power calculations using published data” and
unpublished data supplied by Dr Sharrack suggested that 60
patients would be needed in each group to detect a difference
of three points on the GNDS. We aimed to recruit 140 patients,
assuming a 10% dropout rate.

The primary statistical analyses compared the observed
data between the two groups using appropriate parametric
(¢ test) or non-parametric (X* and Mann-Whitney) tests. All
data were included, using the last observation carried forward
if final data were missing (that is, an intention to treat analy-
sis).

The effect of active treatment on the GNDS score was
examined by fitting a linear repeated measurements model to
the post-treatment data. The covariates (other than the treat-
ment group) included in the final part of this model were:
centre, multiple sclerosis disease type, smoking status
(because anecdotal evidence suggested smokers responded
well), sex, and baseline GNDS score. Preliminary data analysis
suggested that a “split plot” (constant correlations) model
was appropriate for these data, fitted by including a single
random effect for subject. The model was fitted using the
“1me” routine of S-Plus 2000. Two possible forms of treatment
effect were tested. First, a model was fitted which investigated
an increasing effect of treatment over time. However, this was
rejected in favour of the second, simpler model which
contained only which treatment group the patient was in.

Further analyses were undertaken to investigate two
subsidiary questions. First, because there may have been
unexpected differences between the groups, analysis of
covariance was used to allow for any differences using the
patient’s initial score and centre as covariates. Second, given
that some patients stopped the treatment before completion,
data from patients who took the treatment throughout were
compared (n = 113).
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Figure 2 Mean change in GNDS score by week.

RESULTS

In all, 138 patients were entered into the study. Figure 1 shows
the flow of patients through the study. The commonest reason
for stopping the treatment was the occurrence of new symp-
toms, which were often those of the underlying disease. Only
four patients withdrew from follow up. Table 1 shows the
baseline characteristics of the two groups. There were no sta-
tistically significant differences between the groups at entry.

At 24 weeks there was a reduction in the mean GNDS score
(representing an improvement) in both groups, with little
change in the Kurtzke score (table 2; fig 2). The changes in
scores were small in all measures, and none of the differences
between the groups was statistically significant. The improve-
ment seen over the first two weeks was not significant (paired
1 test).

Analysis of the repeated measures of the GNDS using the
linear model showed a benefit of 0.6 GNDS units in favour of
the active treatment (p = 0.03), and the data suggest that this
benefit occurred within two weeks and remained constant
thereafter.

Analysis of covariance of the change scores in all patients
(that is, an intention to treat analysis) showed a possible effect
of combination therapy in reducing fatigue by a small amount,
but no other benefit was found (table 3). Analysis of
covariance restricted to treatment compliant patients also
showed that combination therapy might reduce multiple scle-
rosis related symptoms (Gulick scale'*) and reduce deteriora-
tion on the Kurtzke scale ' (table 3).

The majority of patients reported many adverse events,
most of which were part of the normal fluctuation in multiple
sclerosis symptoms. However, patients taking the combination
treatment did experience more of the symptoms expected
from the drugs (table 4), suggesting that the medication had
some physiological effect.

Table 3  Change in scores (analysis of covariance)

Measure

Combination group

Control group

Mean difference

GNDS, all follow up

GNDS, treatment compliant

Kurtzke, all follow up

Kurtzke, treatment compliant

Beck, all follow up
Beck, treatment compliant

MS symptoms, all follow up
MS symptoms, treatment compliant

MS ADL, all follow up

MS ADL, treatment compliant

Fatigue, all follow up

Fatigue, treatment compliant

-4.09 (-5.25 to —2.94)
-4.56 (~5.75 to =3.37)
-0.01 (-0.17 t0 0.15)
-0.10 (-0.27 to 0.06)
-4.87 (-6.48 to -3.27)
-6.24 (~7.57 to -4.90)
-7.82 (-10.82 to -4.82)
-9.64 (-12.77 to -6.51)
1.59 (-0.41 to 3.59)
1.86 (-0.36 to 4.09)
-2.14 (-2.81 to -1.47)
-2.52 (-3.21 to -1.83)

-2.93 (-4.09 to -1.77)
-3.19 (-4.36 t0 —2.02)
0.16 (0.00 t0 0.32)
0.13 (~0.03 to 0.30)
-3.44 (-5.04 1o -1.85)
-4.71 (-6.01 to =3.41)
-4.52 (-7.49 1o -1.56)
-5.19 (-8.16 10 —2.21)
1.58 (-0.43 to 3.58)
2.18 (0.00 to 4.35)
-1.16 (~1.83 to -0.5)
-1.56 (-2.22 t0 =0.9)

-1.16 (-2.75 to 0.43)
-1.37 (-3.00 to 0.27)
-0.17 (-0.39 t0 0.05)
-0.24 (-0.46 to —0.01)°
-1.43 (-3.62 10 0.76)
-1.53 (-3.35 0 0.29)
-3.30 (-7.41 10 0.81)
-4.45 (-8.71 to -0.19)°
0.01 (-2.72 to 2.75)
-0.31 (-3.35 t0 2.73)
-0.98 (-1.89 to -0.06)°
-0.96 (~1.89 to —0.03)?

Values are adjusted means with 95% confidence intervals, and estimate of difference.
°p=0.041; *p=0.041; ©p=0.037; ‘p=0.044.
ADL, activities of daily living; GNDS, Guy's neurological disability scale; MS, multiple sclerosis.
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Table 4  Side effects observed
Group Combination (n (%)) Control (n (%))
Total 69 69
Constipation 32 (4¢) 10 (14)
Mouth dry 22 (32) 7 (10)
Nausea 13 (19) 6 (9)
Insomnia 13 (19) 4 (6)
Depression 12 (17) 9(13)
Headache 10 (14) 13 (19)
Palpitations 9(13) 2 (3)
Urinary fract infections 9(13) 14 (20)
Fatigue 8(12) 12 (17)
Hot flushes 8(12) 1(1.5)
Diarrhoea 2 (3) 7 (10)
Back pain 2(3) 6(9)
DISCUSSION

This study in a group of patients with disability arising from
multiple sclerosis showed a small reduction in cumulative dis-
ability over 24 weeks while they were taking combination tri-
ple therapy of L-phenylalanine, lofepramine, and vitamin B-12
(the Cari Loder regime). There was also a suggestion that
patients who complied fully may have gained some increased
relief from their symptoms. It was notable that both groups of
patients experienced a reduction in disability over the first two
weeks of the treatment. The further benefit was probably
clinically insignificant and does not support the widespread
use of this treatment, but it does suggest a need for further
studies to investigate how the benefit arises.

This study had several strengths. It was large enough to
detect a clinically relevant decrease in disability. In contrast to
most other current studies of treatments for patients with
multiple sclerosis, it included a wide spectrum of disability,
with some very disabled patients, and covered a broad age
range. Compliance was good. The range of measures used
should have detected any major benefit in any one restricted
domain.

There were some weaknesses. One potential criticism of this
study is that it did not select the “correct” patients (that is,
those who would benefit). In the absence of any scientific
basis for the treatment and any published data to help identify
such patients, this was not possible. An unvalidated checklist
is available, but our study was not sufficiently large to allow
this to be further assessed. The study might be criticised as
using an inappropriate dose, but it explicitly tested the regime
described in the lay press and used in Scandinavian practice.®
We did detect side effects which might be anticipated from the
component drugs, suggesting that the combination therapy
had some physiological effects. It is possible that the
treatment helps certain specific symptoms or specific patients,
but it was not powered to detect a selective or small benefit.

The results from the secondary analyses need to be
interpreted very cautiously. The differences noted were small,
the groups of treatment compliant patients are potentially
biased, and when multiple comparisons are made some
differences may arise through chance. At most one might
conclude that combination therapy reduces symptoms,
including fatigue, by a very small amount, but not sufficiently
to reduce disability or influence psychological state (as
measured by reported symptoms or depression).

This treatment study is one of the first to use the Guy’s
neurological disability scale’ as its primary outcome measure.
The GNDS is a new scale specifically designed for use in trials,
and we have found it to be easy to apply and well accepted by
patients. It represents a great improvement over the Kurtzke
EDSS, which has been criticised for insensitivity." '” A postal
version of the GNDS is now also available.”
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Conclusions

We conclude that there is insufficient evidence to support the
use of this triple combination therapy routinely in patients with
multiple sclerosis. There are trends suggesting some sympto-
matic improvement, and a small beneficial effect cannot be
ruled out. Consequently further studies may be justified.
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