
Journal of Clinical Sleep Medicine, Vol. 1, No. 1, 2005 95

I Couldn’t Sleep at all Last Night

BOARD REVIEW CORNER

David K. Young, D.O.

Respiratory Services, Sparrow Hospital, Lansing, MI

J Clin Sleep Med 2005;1(1):95-96

A54-year-old female was diagnosed with Restless Legs Syndrome
(RLS) two months ago by her primary care physician and had been

started on levodopa-carbidopa at 25/100 mg one hour before her bedtime
at 10 PM.  She had not had polysomnography performed or any labora-
tory evaluation.  She has had an improvement in her sleep with better
subjective sleep and a lessening of her urge to move her legs before
sleep.  She is now referred to you complaining of problems of restless
legs when she is relaxing in the afternoon around 3 PM.  She also relates
that her husband is noticing arm movements in her sleep.  You advise her
to:

a. begin oral ferrous sulfate 325 mg three times a day
b. change to carbamazepine 200 mg at bedtime
c. change to ropinirole .25 mg at bedtime
d. increase her dose of levodopa-carbidopa to 50/200 at bedtime
e. take additional levodopa-carbidopa at 3 PM
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A58 year-old lady with Amyotrophic Lateral Sclerosis presents with
difficulty falling asleep and ‘mood swings’.  Her daughter reports

recent worsening muscle weakness that has confined her mother to her
wheelchair. On examination, the patient has significant lower extremity
weakness, and although she is able to lift her arms she is unable to hold a
comb. She reports being depressed, anxious, and bursts into tears during
the office visit.  Additionally, her daughter reports that lately her mother
‘drools’ saliva and that her speech is slurred.  Laboratory examination was
normal except for elevated serum bicarbonate of 38 mEq/L (normal range,
21-28 mEq/L).  Overnight polysomnography was performed and revealed
a prolonged sleep latency (3 hours) following which she fell asleep for just
2 hours (sleep efficiency of 25%). A representative segment of her
polysomnogram is shown below.

Which of the following would be the most likely to worsen her insom-
nia?:

a. Prescription of a sedative hypnotic medication.
b. Bilevel positive airway pressure therapy with or without oxygen.
c. Prescription of a sedating serotonin reuptake inhibitor antidepressant.
d. Performance of a tracheostomy.
e. Prescription of a medication with anti-cholinergic properties.
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ANSWER 1:  C

DISCUSSION

This is an example of augmentation; a side effect of dopaminergic
medications used for RLS and is especially seen with levodopa-car-
bidopa as opposed to ropinirole, pergolide or pramipexole.  Of the choic-
es given, changing her to ropinirole would be the safest and easiest
choice for this patient.  The incidence of augmentation is much less with
this medication and there is now good evidence supporting its efficacy in
RLS.

Adding oral iron is still somewhat controversial. However, ferritin lev-
els and iron studies should be done before beginning this therapy,
because there has been case report literature on the occurrence of
hemochromatosis and RLS.  Hemochromatosis is uncommon but not
rare, and adding iron would be contraindicated.  While there have been
isolated reports of RLS improving with carbamazepine, there are clearly
more efficacious and safer medications.  Increasing the dose of the lev-
odopa-carbidopa may make the symptoms of augmentation worse.
Adding an additional dose of the levodopa-carbidopa in the afternoon
would help with the afternoon symptoms but a clearer alternative would
be to use a medication that would have a less chance of causing the aug-
mentation and eliminating the need for additional medication.  
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ANSWER 2: A

DISCUSSION

This patient has alveolar hypoventilation and obstructive sleep apnea
secondary to neuromuscular weakness manifesting as insomnia.  Thus,
measures directed at treating sleep-disordered breathing should improve
this patient’s insomnia. Correction of the ventilatory insufficiency by the
administration of positive airway pressure therapy with or without oxy-
gen has been shown to prolong life in these individuals (response B).1
Such ventilatory assistance may be administered using a non-invasive
mask or in some individuals may require tracheostomy (response D).2

Slurred speech, incontinence of emotion (pseudobulbar palsy), and
‘drooling’ of saliva signify bulbar involvement due to Amyotrophic
Lateral Sclerosis (ALS).  This form of ALS may be associated with dif-
ficulty swallowing and recurrent aspiration pneumonias, which, in turn,
may warrant tracheostomy.3 The ‘drooling’ of saliva can be managed by
prescribing anti-cholinergic agents, and thereby provide symptom relief
(response E).4

Recognition of sleep-disordered breathing is important in such patients,
and in this particular case was suggested by the constellation of elevated
serum bicarbonate levels (compensatory metabolic alkalosis), sleep com-
plaints, and history of ALS. In patients with ALS, weakness of upper air-
way, diaphragm, and other respiratory muscles predispose them to devel-
op sleep-disordered breathing.5 Depression may occur and selective sero-
tonin reuptake inhibitor (SSRI) antidepressants can be efficacious
(response C). In experimental animals with sleep apnea, serotonergic
agents can improve apnea but clinical studies have been disappointing.6

Although patients with alveolar hypoventilation may present with
excessive daytime sleepiness, insomnia secondary to sleep-disordered
breathing is not uncommon – especially in women.7,8 Sleep-disordered
breathing can worsen with sedative-hypnotic medications, although the
effect is not large.9 Nevertheless, in this particular patient with neuro-
muscular weakness and perhaps greater sensitivity to respiratory depres-
sants, it would be unwise to prescribe a hypnotic as initial therapy for
insomnia. Treatment directed at sleep-disordered breathing, the underly-
ing cause for insomnia, would be more effective. 

REFERENCES

1. Aboussouan LS, Khan SU, Meeker DP, Stelmach K, Mitsumoto H.
Effect of noninvasive positive-pressure ventilation on survival in amy-
otrophic lateral sclerosis. Ann Intern Med. 1997;127:450-453. 

2. Narayanaswami P, Bertorini TE, Pourmand R, Horner LH. Long-term
tracheostomy ventilation in neuromuscular diseases: patient acceptance
and quality of life. Neurorehabil Neural Repair. 2000;14:135-139. 

3. Kreitzer SM, Saunders NA, Tyler HR, Ingram RH Jr.  Respiratory mus-
cle function in amyotrophic lateral sclerosis. Am Rev Respir Dis.
1978;117:437-447.

4. Borasio GD, Voltz R, Miller RG. Palliative care in amyotrophic lateral
sclerosis. Neurol Clin. 2001;19:829-847.5.

5. Santos C, Braghiroli A, Mazzini L, Pratesi R, Oliveira LV, Mora G.
Sleep-related breathing disorders in amyotrophic lateral sclerosis.
Monaldi Arch Chest Dis. 2003;59:160-165.6.

6. Berry RB, Yamaura EM, Gill K, Reist C. Acute effects of paroxetine on
genioglossus activity in obstructive sleep apnea. Sleep. 1999;22:1087-92

7. Takekawa H, Kubo J, Miyamoto T, Miyamoto M, Hirata K.
Amyotrophic lateral sclerosis associated with insomnia and the aggra-
vation of sleep-disordered breathing. Psychiatry Clin Neurosci.
2001;55:263-264.

8. Dodge R, Cline MG, Quan SF. The natural history of insomnia and its
relationship to respiratory symptoms. Arch Intern Med. 1995;155:1797-
1800.

9. Berry RB, Kouchi K, Bower J, Prosise G, Light RW.  Triazolam in
patients with obstructive sleep apnea. Am J Respir Crit Care Med.
1995;151:450-454.

D
ow

nl
oa

de
d 

fr
om

 jc
sm

.a
as

m
.o

rg
 b

y 
21

7.
13

8.
20

6.
86

 o
n 

M
ar

ch
 2

5,
 2

02
2.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

C
op

yr
ig

ht
 2

02
2 

A
m

er
ic

an
 A

ca
de

m
y 

of
 S

le
ep

 M
ed

ic
in

e.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [684.000 864.000]
>> setpagedevice


