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Relative Efficacy of Drugs for
the Treatment of Sleepiness in Narcolepsy
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Summary: A survey was conducted on 10 polysomnographic studies on the pharmacologic treatment of the
sleepiness of narcolepsy. Three studies emplyed the MSLT and 7 employed the MWT as their polygraphic
measure of sleep tendency. Statistically and clinically significant therapeutic changes were apparent for pemoline,
modafinil, dextroamphetamine and methylphenidate. Codeine, ritanserin and protriptyline did show statistically
significant effects. The common feature among the drugs that did produce clinically significant improvements seems
to be facilitatory action on central catecholaminergic transmission. Within this group of drugs, only methylphenidate
and dextroamphetamine brought MWT sleep latencies to approximately 70% of normal levels. Key Words: Nar-
colepsy—Methylphenidate — Amphetamine — Pemoline—CNS stimulants—Multiple Sleep Latency Test—Main-

tenance of Wakefulness Test.

A number of recent treatment studies in narcoleptic
patients (1-7) have employed objective measurement
of sleepiness by multiple sleep latency testing (MSLT)
(8,9) or ability to stay awake by maintenance of wake-
fulness testing (MWT) (10). By comparing average pre-
treatment sleep latencies with averages of best sleep
latencies observed on treatment, it was possible to
compare the relative efficacy of putative therapeutic
agents. And, by using published norms for the MSLT
and MWT (6), it was possible to judge the relative
efficacy of putative therapeutic agents against normal
controls. This report compares the relative efficacy of
methylphenidate, dextroamphetamine, protriptyline,
modafinil, pemoline, viloxazine, ritanserin, codeine and
gamma-hydroxybutyrate for treating excessive sleep-
iness in patients with narcolepsy.

METHODS

Studies. Table 1 summarizes the relevant particulars
of the studies and drugs we evaluated. A total of 169
narcoleptic subjects contributed data to 10 studies.
Three of the studies used the MSLT and seven used
the MWT for measuring treatment efficacy. Studies
varied in the length of treatment (7 days to 14 mo)
and the number of doses studied (one to three). We
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considered results for only the highest (most effective)
dose at the time points in treatment when greatest
alerting effect was observed.

Normal values. For the MSLT, we used the normal
sleep latency of 13.4 min according to data from 17
normals (11 males and 6 females aged 33.4 + 9.9 yr)
reported by Mitler et al. (6). The rationale for using
the value from this particular study was that the clinical
MSLT protocol was employed, which permitted up to
20 min of sleep during MSLT trial. Thus we felt that
the MSLT conditions were comparable to those ex-
perienced by most of the narcoleptic patients who
served in the 10 studies under consideration here.
Moreover, our mean MSLT figure of 13.4 min is within
the 11.5 = 5.1-min range reported by Roehrs et al.
(11) and within the 13.8 = 1.4-min range reported by
Levine et al. (12) for normals between the ages of 30
and 39 yr. For the MWT, we used the normal baseline
sleep latency of 18.9 min and the normal treatment
(placebo purported to be a stimulant) sleep latency of
17.6 min according to data from nine normals (four
males and five females aged 39.2 + 8.4 yr) also re-
ported by Mitler et al. (6).

RESULTS

Table 2 summarizes the baseline and treatment re-
sults for the various drugs. There was marked vari-
ability from study to study in baseline sleep latencies.
Six drugs produced changes over baseline of more than
25%, but this increase is not always in accord with the
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TABLE 1. Summary of the study particulars for various drugs evaluated as treatments for sleepiness in patients with
narcolepsy
Num-
ber
of
Maximum sub-  Test
Drug dose Reference jects  used Description of study
Codeine 150 mg Fry et al. (1) 5 MWT Open label with treatment lasting 2 or more weeks.
Gamma-hydroxybutyrate 25 mg/kg Scrima et al. (2) 12 MSLT  Open labél with treatment lasting 4-14 mo. Con-
comitant stimulants were allowed.
Gamma-hydroxybutyrate 25 mg/kg  Scrima et al. (3) 20 MSLT Randomized, double blind, crossover with treat-
ment lasting 29 days.
Ritanserin S mg Arends et al. (4) 33  MSLT Placebo controlled, double blind with treatment
. lasting 4 wk. Concomitant stimulants allowed.
Viloxazine 100 mg Godbout et al. (5,6) 36 MWT Multicenter, placebo controlled, crossover with
) treatment lasting 6 wk.
Pemoline 112.5 mg Mitler et al. (6) 14 MWT Baseline and three dose levels with each treatment
lasting 7 days.
Modafinil 300 mg Billiard et al. (7) 21 MWT Multicenter, placebo controlled crossover with treat-
ment lasting at least 6 mo. '
Protriptyline 60 mg Mitler et al. (6) 10 MWT Baseline and three dose levels with each treatment
lasting 7 days.
Dextroamphetaminé 60 mg Mitler et al. (6) S  MWT Baseline and three dose levels with each treatment
lasting 7 days. -
Methylphenidate 60 mg Mitler et al. (6) 13 MWT Baseline and three dose levels with each treatment

lasting 7 days.

level of statistical significance (see Table 2). For ex-
ample, codeine was observed to produce a 2.8-min
increase over baseline, but did not produce a statisti-
cally significant increase in MWT sleep latency, largely
because only five patients were studied.

DISCUSSION

A survey of various studies on the pharmacologic
treatment of the sleepiness of narcolepsy disclosed that
no drug brought narcoleptic patients to normal levels
of sleepiness. As with all post hoc quantitative reviews,
there are problems in interpretation: (A) Three studies
employed the MSLT and seven employed the MWT
as their polygraphic measure of sleep tendency. This
raises the theoretical issue that it may be difficult to
know whether any change in sleep latency on the MSLT
is proportional to therapeutic effect. Our experience

has been that the MSLT is not so insensitive to treat-
ment-related changes as to make it unusable in drug
efficacy evaluations. For example, a multicenter study
of viloxazine (see table 3 in reference 6) found that the
MSLT could detect changes in alertness associated with
viloxazine treatment although the MWT was consid-
erably more sensitive. (B) There was marked vari-
ability from study to study in baseline sleep latencies.
We cannot supply a certain explanation for this vari-
ability except to suggest that studies done earlier in
time, studies done on non-FDA-approved drugs and
studies done at primarily research facilities may enroll
narcoleptic subjects with more severe symptoms.

In spite of the aforementioned comparability prob-
lems, several broad trends can still be seen in the 10
studies evaluated here. The facts that studies varied in
their choice of polygraphic protocol and the severity
of symptoms really did not mask the presence of clin-

TABLE 2. Baseline and treatment sleep latencies for the various drugs expressed as a percent of normal levels

Baseline Treatment
sleep sleep
Drug Reference latency % Normal latency % Normal Change p Level
Codeine Fry et al. (1) 3.00 15.9 5.80 33.0 2.8 NS
Gamma-hydroxybutyrate Scrima et al. (2) 1.40 10.4 3.00 224 1.6 0.05
Gamma-hydroxybutyrate Scrima et al. (3) 2.50 18.7 2.80 20.9 0.3 0.07
Ritanserin Arends et al. (4) 5.70 42.5 6.30 47.0 0.6 NS
Viloxazine Godbout et al. (5,6) 7.09 37.5 8.39 47.7 1.3 0.03
Pemoline Mitler et al. (6) 7.60 40.2 9.40 53.4 1.8 0.05
Modafinil Billiard et al. (7) 7.06 374 9.73 55.3 2.7 0.01
Protriptyline Mitler et al. (6) 9.28 49.1 9.59 54.5 0.3 NS
Dextroamphetamine Mitler et al. (6) 6.58 34.8 12.37 70.3 5.8 0.01
Methylphenidate Mitler et al. (6) 10.43 55.2 14.06 79.9 3.6 0.01

The MSLT normal value is 13.4 min. The MWT normal value is 18.9 and 17.6 for baseline and treatment, respectively (see text for

rationales).
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RELATIVE EFFICACY OF DRUGS FOR TREATING NARCOLEPSY
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FIG. 1. Relative efficacy of drugs for treating excessive sleepiness

in patients with narcolepsy presented in terms of percent of normal
levels of sleepiness (see Methods). The lightest shading denotes base-
line values. The intermediate shading denotes treatment values. The
darkest shading is used only for the normal values. Abbreviations:
GHB = gamma-hydroxybutyrate; COD = codeine; RIT = ritanserin;
VIL = viloxazine; PEM = pemoline; MOD = modafinil; PRO =
protriptyline; DEX = dextroamphetamine; MET = methylpheni-
date.

ically significant therapeutic changes apparent for pe-
moline, modafinil, dextroamphetamine and methyl-
phenidate.. Figure 1 is presented as a discussion aid
and gives a graphic display of the efficacy of the drugs
expressed as percent of normal sleep latency (see Table
2). Gamma-hydroxybutyrate, viloxazine, pemoline,
modafinil, dextroamphetamine and methylphenidate
were reported to produce statistically significant im-
provements in the level of sleepiness as objectively
measured by MSLT or MWT. Codeine, ritanserin and
protriptyline were not reported to have statistically
significant effects. Codeine produced proportionately
large changes in MWT sleep latencies from baseline
levels. However, because the codeine subjects had such
low MWT sleep latencies both before and during treat-
ment, the clinical significance of codeine’s effect is
modest. For gamma-hydroxybutyrate, as Scrima and
colleagues (2,3) point out, the primary therapeutic ef-
fect is in the control of cataplexy. Gamma-hydroxy-
butyrate’s effect on sleepiness, although just reaching,
or approaching statistical significance, must still be
judged as minimal because of the very short MSLT
sleep latencies observed during treatment.

The common feature among the drugs that did pro-
duce clinically significant improvements seems to be
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facilitatory action on central catecholaminergic trans-
mission (methylphenidate, dextroamphetamine, mo-
dafinil and pemoline). Within this group of drugs, only
methylphenidate and dextroamphetamine (which
stimulate central release of dopamine and, to some
extent, norepinephrine) brought MWT sleep latencies
to above 70% of normal levels.
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