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Aims: To study the pathological changes in neurophysiological examination of lower-limb peripheral nerves in 
patients with long-term statin treatment.

Methods: Forty-two patients (23 males, 19 females, mean age 51.9 and 52.3 years) with a defi nitive diagnosis of 
combined hyperlipidemia were studied. Other metabolic disorders or chronic ethanol abuse were excluded. Initial 
examinations included laboratory and neurophysiological measures (peroneal and tibial nerves: MNCV, CMAP, F-
wave mean latency; superfi cial peroneal and sural nerve: SNCV, SNAP). Subsequently, treatment with simvastatin 
20mg daily was initiated. Patients were followed for 24 months with examinations at 1, 6, 12 and 24 months after 
statin treatment initiation.

Results: None of the patients reported subjective symptoms typical for polyneuropathy. In laboratory fi ndings, there 
was no elevation of muscle enzymes. Nevertheless, electrophysiological examination of lower-limb peripheral nerves 
demonstrated statistically signifi cant prolongation of F-wave mean latency on peroneal and tibial nerves (p < 0.0001, 
paired t-test). A control group of 50 patients with combined hyperlipidemia but no statin treatment showed no changes 
over the same time interval. The study demonstrated that long-term

Conclusions: The study demonstrated that long-term treatment with statins might cause a clinically silent but still 
electrophysiologically defi nite damage to peripheral nerves.

INTRODUCTION

Classification of hyperlipidemia is established ac-
cording to the European Atherosclerosis Society (EAS), 
which distinguishes three types: hypercholesterolemia, 
hypertriglyceridemia and mixed or combined hyperlip-
idemia. Statins are inhibitors of HMG-CoA reductase, 
cause lowering of plasma concentration of cholesterol 
and especially the LDL fraction by blocking intracel-
lular synthesis of cholesterol. This results in increased 
expression of LDL-receptors, followed by increased LDL 
uptake from the plasma. Indications for treatment with 
statins are pure hypercholesterolemia or combined hyper-
lipidemia with dominant elevation of LDL-cholesterol. 
Statins are classifi ed according to their physical-chemical 
properties into two major groups: The fi rst group is lipo-
philic (simvastatin, lovastatin, atorvastatin, cerivastat), 
metabolized via the hepatic system of cytochrome P450 
isoenzymes, especially isoenzyme CYP3A4. The second 
group contains hydrophilic statins (pravastatin), which 
are not metabolized by cytochrome P450 and s excreted 
by the kidney. Pravastatin metabolites do not enter liver 
cells and will not aff ect intracellular enzyme (HMG-CoA 
reductase).

Most common neurological manifestations of lipid-low-
ering drug treatment are muscular complications. These 
range from minimum muscle weakness to the most seri-
ous forms associated with rhabdomyolysis, myoglobinuria 
and renal failure. The second neurological complication 

is the appearance of peripheral neuropathy. Patient symp-
toms include sensory irritation or sensory loss, typically 
dysesthesias, paresthesias and impaired vibration sense. 
Sensory loss occurs in a typical stocking distribution in 
the lower extremities. Motor defi cit expressed as distal 
lower extremity weakness and muscle atrophy is rare. 

 The literature describes isolated cases where the low-
er-limb polyneuropathy was observed during treatment 
with lipid-lowering agents1–3. Gaist et al. presented ret-
rospective epidemiologic studies suggesting the possible 
increase in relative risk of lower-limb polyneuropathy dur-
ing long-term use of statins4, 5. 

Our goal was to prospectively follow patients using 
statins for treatment of hyperlipidemia for a long period 
of time and focus on electrophysiologic parameters that 
could uncover initial changes in peripheral nerves. 

MATERIAL AND METHODS

Starting in 2002, we prospectively followed patients 
with the aim to investigating the incidence of peripheral 
neuropathy in long-term treatment with statins.

The group consisted of patients followed up in a spe-
cial metabolism clinic for hyperlipidemia. The prospec-
tive study included 42 patients, 19 males (mean age 52.3 
years (SD = 9.8)) and 23 females (mean age 51.9 years 
(SD = 11.2). All patients had combined hyperlipidemia 
confi rmed by laboratory tests. Laboratory tests also ex-
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Table 1. Initial and follow-up electrophysiological results.

Time 
(months )

n. peroneus

MNCV (m/s) F wave (ms) CMAP (mV) m. EDB

0 49.1 (47.0 – 49.8) 46.2 (43.7 – 46.7) 4.2 (2.2 – 8.3)

12 48.5 (46.5 – 49.6) 48.1 (44.2 – 46.8) 4.3 (2.1 – 8.4)

24 48.9 (46.4 – 49.2) 48.6 (44.2 – 47.2) 4.3 (2.3 – 8.4)

n. tibialis

MNCV (m/s) F wave (ms) CMAP (mV) m. AH

0 50.1 (47.2 – 50.6) 45.2 (43.7 – 45.7) 5.2 (2.5 – 7.5)

12 50.2 (47.0 – 50.1) 46.4 (44.9 – 46.9) 5.1 (2.2 – 7.4)

24 50.2 (47.5 – 50.5) 46.6 (45.2 – 46.8) 5.1 (2.3 – 6.9)

n. suralis n. peroneus superfi cialis

SNCV (m/s) SNAP (μV) SNCV (m/s) SNAP (μV)

0 51.5 (47.7 – 51.7) 5.0 (4.0 – 8.3) 52.1 (48.5 – 52.5) 5.4 (4.0 – 8.9)

12 50.7 (46.5 – 50.9) 4.9 (1.9 – 8.0) 50.5 (47.8 – 51.0) 5.5 (4.1 – 7.8)

24 50.5 (46.0 – 50.8) 5.0 (3.0 – 7.8) 50.2 (47.6 – 50.9) 5.5 (4.0 – 8.5)

m. EDB = m. extensor digitorum brevis, m. AH = m. abductor hallucis, MNCV = motor nerve conduction velocity, CMAP = 
compound muscle action potential, SNCV = sensory nerve conduction velocity, SNAP = sensory nerve action potential. 
Values are presented as: mean (range)

cluded the following diseases: diabetes mellitus, renal 
failure, hepatopathy, thyreopathy, hypovitaminosis B12, 
paraproteinemia, and chronic alcohol abuse. Serologic 
testing excluded Lyme disease. Patients underwent com-
plex clinical neurological examination and a standardized 
electromyographic examination to exclude pre-existing 
disorders of peripheral nerves in the lower extremi-
ties. Electromyography was performed on the Dantec 
Counterpoint. The evaluation was based on norma-
tive data of the EMG laboratory of the Department of 
Neurology for this instrument; considering the fact that 
all fi ndings were within laboratory norms, details are not 
provided. The diagnostic protocol consisted of measure-
ment of motor nerve conduction velocity (MNCV), in the 
peroneal and tibial nerves bilaterally, with measurement 
of compound muscle action potential (CMAP) amplitude 
and F-wave latency in both nerves. Furthermore, sensory 
nerve conduction velocity (SNCV) was measured bilater-
ally in n. peroneus superfi cialis and n. suralis. All exami-
nations were performed by the same electromyographist 
under standard conditions.

M. tibialis anterior was examined with needle EMG. 
In all patients of the group, oral medication with simvas-
tatin (Simvacard®, Zentiva) was initiated with a standard 
dose of 20mg administered each evening. Follow-up ex-
aminations were performed after 1, 6, 12 and 24 months 
of treatment, each visit included laboratory tests, complex 
neurological examination and EMG examination follow-
ing the protocol described above. A control group com-

prised a total of 50 patients, 25 males (mean age 53.1 
years) and 25 females (mean age 50.2 years). Control 
group patients underwent the same initial examinations 
(clinical examination, laboratory tests and EMG exami-
nation) and a diagnosis of combined hyperlipidemia was 
made. The control group used no lipid-lowering medica-
tion for 24 months of follow-up. Follow-up testing was 
done 24 months after the initial examination, using the 
same procedure. The acquired data were analyzed sta-
tistically with paired-sample t-test and linear regression 
analysis. In patients, testing was performed on the 0 vs. 
12-month and 0 vs. 24-month data. In controls, the test 
compared 0 vs. 24 months.

RESULTS

For evaluation of subjective symptoms, 2 patients ex-
perienced muscle pain and 1 patient felt muscle weakness 
after 1 month of treatment. No changes on the clinical 
neurological examination were documented in any of the 
patients. Table 1 summarizes the initial and follow-up re-
sults from electrophysiology in the patient group (data 
from 1 and 6 months not shown). All data were within 
the normal range. Needle EMG of m. tibialis anterior 
did not show any occurrence of spontaneous pathologi-
cal activity, reduction in voluntary contraction activity 
or signifi cant changes in the turns/amplitude analysis. 
Similarly, no abnormal values of muscle enzymes were 
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Peroneal F- wave latency (ms) 

Time (months) 

24 12 0 

50,0 

49,0 

48,0 

47,0 

46,0 

45,0 

Tibial F-wave latency (ms) 

Time  (months) 

24 12 0 

49,0 

48,0 

47,0 

46,0 

45,0 

44,0 

Fig. 1. Linear regression analysis demonstrates statisti-
cally signifi cant prolongation of F-wave in n. per-
oneus over time in the patient group

Fig. 2. Linear regression analysis demonstrates sta-
tistically signifi cant prolongation of F-wave in 
n.tibialis over time in the patient group.

found in any of the patients. Paired t-test demonstrated 
a signifi cant (p < 0.0001) slowing of motor conduction 
velocity in the peroneal nerves. F-wave latency in the 
peroneal and tibial nerves was signifi cantly prolonged 
(p < 0.0001). Regression analysis demonstrated that F-
wave latency in the peroneal and tibial nerves increased 
signifi cantly over time (Fig.1, 2). Data from the control 
group with combined hyperlipidemia but no statin treat-
ment yielded no statistically signifi cant changes in the 
electrophysiological parameters over the investigated pe-
riod (data not shown).

DISCUSSION

Epidemiological studies have investigated the possible 
association of treatment with statins and increased risk of 
polyneuropathy4, 5. In 2001, a cohort study based on data 
from British general practitioners, uncovered increased 
relative risk of idiopathic polyneuropathy in patients 
treated with statins. The other retrospective study from 
the same authors run in a case-control format using a 
database of examinations in patients from non-psychiatric 
departments. The authors verifi ed a diagnosis of idiopath-
ic polyneuropathy in 166 cases. The odds ratio linking 
idiopathic polyneuropathy with statin use was 3.7 (95% CI 
1.8 to 7.6). The corresponding odds ratio in current users 
was 4.6 (2.1 to 10.0). For patients treated with statins for 
2 or more years the odds ratio was 26.4 (7.8 to 45.4). The 
authors reported that long-term exposure statins might 
increase the risk of polyneuropathy. The risk of peripheral 
nervous system involvement increases with longer treat-
ment duration and with higher cumulative dose. In our 
study, where all patients were treated with the same statin 
dose, not changing over time, we cannot separate the two 

factors. The most recent epidemiological study from Italy, 
run in the case-control format, confi rmed the higher risk 
of the appearance of polyneuropathy linked to treatment 
with statins and fi brates6. 

The suggested mechanism of polyneuropathy develop-
ment includes possible alteration in the function of nerve 
membranes, since cholesterol forms a part of cell mem-
brane structures. Lipophilic statins penetrate into cells 
and can inhibit not only the synthesis of cholesterol but 
also of other essential compounds, for example, meva-
lonic acid. This reduces the production of ubiquinone 
(coenzyme Q10), necessary for the activity of the oxida-
tive metabolic system of the mitochondria. Ubiquinone 
is synthesized in the liver and supplied to cells that need 
it. It is also synthesized in other tissues, e.g., the myo-
cardium. It is thus possible that as statins suppress its 
synthesis, they also lower the capacity of mitochondria 
in myocardial cells to deliver energy to the heart muscle 
and thus impair the capacity for myocardium concentra-
tion. In this manner, lipophilic statins may impair signal 
transfer in cells, such as myocytes, which may explain 
the pathogenesis of rhabdomyolysis. Statins interfere with 
endogenous cholesterol synthesis by inhibiting its key en-
zyme HMG-CoA-reductase, simultaneously blocking the 
synthesis of dolychylphosphate. This is a very important 
cofactor for enzymatic glycosylation of cellular, especially 
secreted proteins, growth factors and also proteins of the 
cell membranes and the inner mitochondrial membrane. 
According to some studies, it has been demonstrated 
that mesenchyme cells suff er a disturbance in DNA rep-
lication, cells cannot enter the S-phase of the cell cycle 
and cannot express receptors for growth factors upon its 
surface (e.g., IGF-1). These processes likely lead to in-
duction of muscle cell apoptosis. Newly postulated are 
hypotheses that the statins interfere with the enzymatic 
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isopentenylation  of selenocysteine-tRNA and prevent its 
maturation to a functional tRNA molecule. The result 
is selenium defi ciency and the development of muscle 
or nerve complications7. There is no prediction regard-
ing who is at risk, no laboratory diagnostic test. When 
administering statins, one needs to exercise caution in 
combination with other medications regarding undesir-
able interactions. The possibility of damage to muscle 
tissue is potentiated by simultaneous administration of 
drugs that are metabolized through cytochrome P450. 
These include: cyclosporine A, macrolide antibiotics 
(erythromycin, clarithromycin), the lipid-lowering drug 
gemfi brozil or nicotinic acid, antimycotics (itraconazole, 
ketoconazole, fl uconazole), Ca antagonists (diltiazem, 
verapamil), digoxin, protease inhibitors (indinavir, nelfi na-
vir, nitonavir, saquinavir) used to treat AIDS, anticonvul-
sants (phenytoin, valproate), alcohol abuse. 

In a group of prospectively followed patients, we 
have acquired statistically signifi cant data demonstrating 
changes of peripheral nerves, linearly dependent on time. 
This prospective study during long-term administration of 
statins demonstrated disturbances that are clinically silent 
but clearly demonstrated by electrophysiological examina-
tion of lower-limb peripheral nerves. Signifi cant changes 
were only registered in examination of late responses. All 
acquired data are within the limits of normative values 
of the laboratory. Observed changes are not suffi  cient to 
support the hypothesis of aff ection in the proximal nerve 

sections. The study does not intend to limit indications 
for medical treatment of hyperlipidemia, rather, to em-
phasize that treatment should be initiated after careful 
consideration, including possible drug interactions that 
could increase the risk of peripheral nerve damage. In 
general, we would recommend electromyographic exami-
nation of lower-limb peripheral nerves before initiation 
of treatment with lipid-lowering agents and a follow-up 
examination 1 year later.

REFERENCES 

 1.  Silverberg C. Atorvastatin-induced polyneuropathy. Ann Intern 
Med 2003; 139:792–3.

 2.  Ahmad S. Lovastatin and peripheral neuropathy. Am Heart J 
1995;130:1321

 3. Jacobs MB. HMG-Co A reductase inhibitor therapy and peripheral 
neuropathy. Ann Intern Med 1994;120:970 

 4.  Gaist D, Garcia Rodriguez LA , Huerta C, Hallas J, Sindrup SH. 
Are users of lipid-lowering drugs at increased risk of peripheral 
neuropathy? Eur J Clin Pharmacol 2001; 56:931–3.

 5.  Gaist D, Jeppesen U, Andersen M, García Rodríguez LA, Hallas 
J, Sindrup SH. Statins and risk of polyneuropathy: A case-control 
study. Neurology 2002; 58:1333–7. 

 6.  Corrao G, Zambon A, Bertu L, Botteri E, Leoni O, Contiero P. 
Lipid lowering drugs prescription and the risk of peripheral neu-
ropathy: an exploratory case-control study using automated data-
bases. J Epidemiol Community Health 2004; 58(12):1047–1051.

 7. Moosmann B, Behl C. Selenoprotein synthesis and side-eff ects of 
statins. Lancet 2004; 363:892–894.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


