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Abstract 

Myopathies, although presenting more commonly in the younger age group, can occur and contribute 
signifi cantly to disability in the elderly. To describe the spectrum of elderly myopathies, we reviewed 
52 elderly patients (> 65 years) from the University of Malaya Medical Centre muscle biopsy databank, 
constituting 6.8% of 759 adult patients (> 18 years) who underwent muscle biopsy between 1992 and 2012. 
Commonest were the infl ammatory myopathies (41/52, 78.8%), of which 43.9% had dermatomyositis; 
23.9% polymyositis; 14.6% sporadic inclusion body myositis; 9.8% undifferentiated myositis and 2.4% 
overlap myositis. Seven patients (13.4%) had genetic myopathy; 2 muscular dystrophy and 5 chronic 
progressive external ophthalmoplegia, while 4 patients (7.7%) had drug-associated myopathy, 3 with 
statins. Malignancies were seen in 9.8% of infl ammatory myopathies at diagnosis. Both acquired and 
genetic myopathies are seen in elderly Malaysians of all ethnicities and should not be misdiagnosed 
as some are potentially treatable and/or associated with malignancy. 
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INTRODUCTION

Myopathies encompass all age groups, although 
they commonly present in childhood, adolescence 
and young adulthood.1,2 The process of aging 
results in gradual loss of muscle mass, quality and 
strength, a condition termed as sarcopaenia.3 By 
the 65 years of age, about a third of muscle strength 
would have been lost.4 Therefore, muscle diseases 
occurring in the geriatric population compound 
an already ongoing process of neuromuscular 
degeneration resulting in signifi cant disability 
to the patient. It is therefore important to have 
an awareness and understanding of the types of 
myopathies seen in the older patients so as not to 
miss the diagnosis especially of those conditions 
which are amenable to therapy. 
 The spectrum of elderly myopathies has rarely 
been reported. Two reports, both from Caucasian 
populations, showed that acquired infl ammatory 
myopathies were commonest while toxic and 
genetically determined myopathies were also 
seen.5,6 Based on WHO estimates, the proportion 
of elderly in Asia will increase from 414 million 
(10%) in 2010 to 1.2 billion (24%) in 2050 with 
a likely corresponding increase in the occurrence 
of diseases of the elderly.7 As with other diseases, 
myopathies will therefore be increasingly more 
common in this population group. 

 Malaysia, with an ethnically diverse population 
consisting of Malays and other indigenous races 
(67.4%), Chinese (24.6%), Indians (7.3%) and 
other races (0.7%), provides a unique opportunity 
to study disease prevalence in an Asian setting.8 
The aim of this study was to look at the spectrum 
of myopathies in Malaysian patients aged 65 years 
and above. We report their clinical presentations, 
histopathological fi ndings and any differences in 
terms of age, gender and ethnicity. 

METHODS

Clinical and histopathological data of patients, 
aged 65 years and above, from the University of 
Malaya Medical Centre (UMMC), Kuala Lumpur 
muscle biopsy databank were reviewed. The 
databank contains all patients who underwent 
muscle biopsy as a part of the investigation of 
their suspected neuromuscular disease (either 
in UMMC or done elsewhere and then referred 
for histopathological diagnosis) between 1992 
and 2011. The UMMC being a major tertiary 
neurology centre in Malaysia receives the majority 
of muscle biopsy referrals from Kuala Lumpur 
as well as other parts of the country.  
 All patients gave their informed consent for 
muscle biopsy and muscle histopathological 
findings were investigated using standard 
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histology and histochemistry as well as specialised 
immunohistochemical staining if required and 
reported by a trained muscle pathologist. Patients 
whose clinical fi ndings and muscle pathology were 
consistent with myopathy were included while 
those whose biopsies suggested neurogenic and 
other disorders were excluded. Patients’ medical 
records were then reviewed for clinical history 
(including family history), history of associated 
medical disorders (including connective tissue 
disorders and malignancies) and medications, 
and physical examination fi ndings as well as 
laboratory investigations such as serum creatine 
kinase (CK) levels and electromyography (EMG) 
results carried out at the time of muscle biopsy. 
 Diagnosis of inflammatory myopathy 
was based on the traditional Bohan and 
Peter criteria with elements adapted from 
other published clinical and histopathological 
diagnostic criteria.9-12 Infl ammatory myopathy 
was classifi ed into the various subtypes viz. 
polymyositis, dermatomyositis, sporadic inclusion 
body myositis (s-IBM) and overlap myositis. 
Specifi cally, as muscle immunohistochemistry 
for infl ammatory cells was not carried out in 
all patients, infl ammatory myopathy diagnosis 
required, in addition, perifascicular atrophy for 
dermatomyositis and rimmed vacuoles with or 
without COX-negative fi bres for s-IBM. In cases 
of non-specifi c biopsy fi ndings, patients were 
classifi ed as clinical dermatomyositis if they had 
the typical skin rash and clinical s-IBM if they 
had slowly progressive weakness and wasting 
of quadriceps and forearm flexor muscles. 
Otherwise, they were classifi ed as undifferentiated 
infl ammatory myopathy. Overlap myositis was 
diagnosed if there was an associated connective 
tissue disease. 
 As molecular genetic tests for genetically 
determined myopathies were not readily available 
for some of the suspected myopathies, their 
diagnosis was based on characteristic clinical 
features, exclusion of other possible differential 
diagnosis and their muscle biopsy fi ndings. 
Diagnosis of limb-girdle muscular dystrophy 
was based on clinical fi ndings, with or without 
a positive family history, and dystrophic changes 
on histopathology, while diagnosis of chronic 
progressive external ophthalmoplegia (CPEO), 
a mitochondrial myopathy, was based on the 
presence of typical clinical features, exclusion of 
other conditions such as myasthenia gravis and 
oculopharyngeal muscular dystrophy (OPMD), 
and/or the presence of ragged-red fi bres and 
reduced cytochrome oxidase (COX) staining 

in muscle fi bres. Drug-associated myopathy 
was diagnosed in patients in whom the use of 
the drug was temporally related to the onset of 
myopathy. 
 Statistical analysis was carried out using SPSS 
version 20. Descriptive statistics and univariate 
analyses were carried out to compare differences 
between gender and ethnicities.

RESULTS

Between 1992 and 2011, there were a total of 
1588 muscle biopsies reported at UMMC. Of 
the 759 biopsies from patients aged 18 years 
and above, 67 (8.2%) were from patients aged 
65 years or older at the time of biopsy. Fifteen 
biopsies were diagnosed as non-myopathic 
and were excluded. The remaining 52 elderly 
myopathy patients constituted 6.8% of the adult 
patients who underwent muscle biopsy. Of these, 
29 (55.8%) were women. Their mean age at the 
time of myopathy diagnosis was 70 years (range 
from 65 - 79 years). The majority of our patients, 
31 (59.6%), were ethnic Chinese, followed by 
11 Indians (21.2%), 9 Malays (17.3%) and 1 
Kadazan (1.9%). The main presenting clinical 
features included proximal limb weakness in 44 
patients (84.6%), myalgia in 12 (23.1%), skin 
rash in 8 (15.4%), ptosis and ophthalmoparesis in 
5 (9.6%), dysphagia in 5 (9.6%) and respiratory 
insuffi ciency in 1 (1.9%), (Table 1). Serum CK 
level was available in 34 patients and raised in 
27 (79.4%). 
 The types of myopathies seen in our elderly 
patients were as follows – infl ammatory myopathy, 
genetic myopathy and drug-associated myopathy. 
Of these, inflammatory myopathy was the 
commonest diagnosis, seen in 41 patients (78.8%), 
followed by genetic myopathy in 7(13.4%) and 
drug-associated myopathy in 4 patients (7.7%). 
Of the 41 patients with infl ammatory myopathy, 
there were 18 dermatomyositis (43.9%), 12 
polymyositis (29.3%), 6 s-IBM (14.6%), 4 
undifferentiated infl ammatory myopathy (9.8%) 
and 1 overlap myositis (2.4%), with the last patient 
having associated systemic lupus erythematosus 
and scleroderma. Five of the 18 dermatomyositis 
and 2 of the 6 s-IBM patients did not have the 
typical muscle histopathology and were diagnosed 
on clinical grounds.
 Among the 7 patients with genetic myopathy, 
2 were diagnosed as having muscular dystrophy 
- 1 with facioscapulohumeral dystrophy (FSHD) 
based on typical clinical features and a positive 
autosomal dominant family history and the other 
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being a limb-girdle muscular dystrophy type 1 
(LGMD1) based on an autosomal dominant family 
history, limb-girdle pattern of involvement and 
muscle histopathological fi ndings of dystrophy. 
Surprisingly, they were the oldest at the time 
of diagnosis (mean age, 76.5 years) but had the 
earliest age of onset of symptoms, one at 10 years 
and the other at 30 years. The other 5 patients 
were diagnosed as having CPEO and had a slightly 
younger age of diagnosis (mean 69.6 years, range 
65-82). The time interval from onset of symptoms 
to diagnosis for other forms of myopathy was 
much shorter with 80% of the patients being 
diagnosed within a few months to a year after 
the onset. This was not signifi cantly infl uenced 
by sex, ethnicity or clinical presentation.
 Of the 4 patients with drug-associated 
myopathy, 3 had statin-associated myopathy (with 
a history of simvastatin use) while another patient 
had a history of corticosteroid use. Two patients 
with statin myopathy presented with muscle pain 
and weakness while the other had progressive 
muscle weakness and necrotizing features on 
muscle histopathology. 
 In elderly myopathy patients, while there was 
a slight overall female preponderance (female to 
male ratio = 1.3:1), this was primarily observed 
in patients with dermatomyositis which had a 
female to male ratio of 3.5:1 and to a lesser 
extent in polymyositis (female to male =1.4:1). 
On the other hand, gender distributions were 
equal in s-IBM (female to male = 1:1) and there 

was a male preponderance in the undifferentiated 
inflammatory myopathy patients (female to 
male = 1:3) as well as in the non-infl ammatory 
myopathies (female to male = 1:2.7).
 Malignancy was present in 4 (9.8%) of 
patients with infl ammatory myopathy at the time 
of diagnosis, of whom 2 had dermatomyositis 
(2/18, 11.1%) and the other 2 had undifferentiated 
infl ammatory myopathy (2/4, 50%). Two patients 
had lung carcinoma while 1 of the other 2 had 
nasopharyngeal and the other had laryngeal 
carcinoma. Unfortunately, we were unable to 
follow up all our patients to determine any 
subsequent malignancies.

DISCUSSION

Infl ammatory myopathy was the commonest group 
of myopathies seen in elderly Malaysian patients. 
This is unsurprising as infl ammatory myopathy 
was also the commonest diagnosis in the previous 
series of elderly myopathies from France and the 
US respectively although its proportion in our 
patients was higher at 79% (5,6). In a cohort of 
adult polymyositis and dermatomyositis patients 
from Singapore, the mean age at diagnosis was 
50.3 years with a range of 19.2 to 83.1 years.13 Our 
commonest subtype of infl ammatory myopathy 
was dermatomyositis (43.9%) followed by 
polymyositis (29.3%) while the proportion of 
s-IBM was lower at 14.6%. This differs from the 
Caucasian population in which s-IBM appears to 

Table 1: Demographic features and symptoms of elderly myopathies (age > 65 years) in Malaysians

   Patients with myopathy aged > 65 years, n=52

Mean age at diagnosis 70 years (range 65-79)

Female 29 (55.8%)

Ethnic group
 • Chinese •  31 (59.6%)
 • Indian •  11 (21.2%)
 • Malay •  9 (17.3%)
 • Kadazan  •  1 (1.9%)

Symptoms
 • Proximal limb weakness •  44 (84.6%)
 • Muscle pain •  12 (23.1%)
 • Skin rash •  8 (15.4%)
 • Ptosis/ophthalmoparesis •  5 (9.6%)
 • Dysphagia •  5 (9.6%)
 • Respiratory insuffi ciency •  1 (1.9%) 

Elevated creatine kinase level 27/34 (79.4%)

Associated malignancy 4 of 41 infl ammatory myopathy patients (9.8%)
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be the commonest form of infl ammatory myopathy 
in the elderly.14,15 The lower proportion of s-IBM in 
our cohort was unlikely to be due to undiagnosed 
cases from non-specifi c muscle pathology as we 
had included cases of clinical s-IBM in whom 
muscle pathology was not diagnostic. Our 
fi ndings are consistent with the impression that 
the incidence of s-IBM in Asian and other non-
Caucasian populations is low.16 The cause for the 
difference between ethnic groups is unknown. 
However, a recent study from Japan reported a 
gradually increasing incidence of s-IBM, in which 
the authors speculated that this could be due to 
changes in dietary habits and an increase in the 
western lifestyle.17 If true, this would well be seen 
in other developing Asian countries, including 
Malaysia in the near future. The frequency of 
malignancy preceding diagnosis of 9.8% of our 
elderly patients with infl ammatory myopathy 
was probably an underestimate as more patients 
were likely to develop cancer subsequently. 
Frequencies of malignancies in other Asian studies 
not specifi cally looking at older patients were 
10.5% and 12.6% (Taiwan), and 22.7% and 22% 
(Singapore)13,18-20 which is similar to or double 
our reported frequency respectively. However, 
it is likely that our cohort would have shown a 
greater proportion of malignancies subsequently, 
possibly greater than that in younger patients. 
The series of elderly myopathy patients from 
France reported a higher frequency with nine of 
25 elderly infl ammatory myopathy patients (36%) 
with malignancies.5

 The late diagnosis of genetic myopathies 
refl ects the relatively slow progression of some 
of these conditions. Our patients with FSHD and 
LGMD type 1 had developed symptoms when 
young but presented at an older age. In part, 
this is not unusual in Malaysia (and likely in 
other developing Asian countries) where trust in 
modern medicine is still lacking and many patients 
with chronic diseases seek help from traditional 
healers instead. The lower proportion of genetic 
myopathy compared to infl ammatory myopathy 
may be because a number of these patients in the 
population are not brought to medical attention. 
 In our 5 CPEO patients, the mean age at 
diagnosis was 69.6 years. This late presentation 
is not unusual and late-onset mitochondrial 
myopathy with a mean age of presentation of 67.1 
years has been previously reported.21 In another 
study from Finland which 2 of their 10 CPEO 
patients were 67 and 86 years of age respectively 
at the time of examination while in another series 
of late-onset CPEO patients from Canada, the age 
ranged between 27 and 74 years.22,23 Interestingly, 

in the latter study, the symptom duration prior to 
diagnosis varied from 1 to 50 years (mean 11.6 
years). Other causes of ptosis and ophthalmoplegia 
such as myasthenia gravis and OPMD were 
clinically excluded in our patients, the latter in 
view of the absence of any prominent pharyngeal 
involvement.24 A relationship between the use 
of statins and ptosis/ophthalmoparesis has been 
suggested and this could be a consideration in 
older patients, many of whom would be on the 
medication.25 However, none of our CPEO patients 
were on statins. 
 The 3 patients (5.8%) with statin-associated 
myopathy had elevated CK and necrotizing 
myopathy, 2 of whom had signifi cant muscle 
pain while the third had progressive limb muscle 
weakness while on statins. Despite its widespread 
use, the frequency of statin myopathy does not 
appear to be high. The series of elderly myopathies 
from France reported only 1 patient (2%), while 
a recent review of the literature yielded only 
4 articles reporting 63 cases of necrotizing 
myopathy and 14 articles with 24 cases of 
infl ammatory myopathy which were thought to 
be associated with statins.5,26 These patients were 
mostly middle-aged and elderly.26 

 Although the majority of our elderly myopathy 
patients were ethnic Chinese Malaysians, this is 
likely to refl ect the predominance of Chinese in 
urban areas such as Kuala Lumpur. The numbers 
of patients were too few to demonstrate any ethnic 
differences in the spectrum of myopathies, if 
any. The main limitations in the study were the 
lack of confi rmatory molecular genetic diagnosis 
in suspected genetic myopathy patients and the 
classifi cation of some infl ammatory myopathy 
patients based on clinical features despite non-
confi rmatory muscle pathology. However, the 
inclusion of these patients was based on their 
probable diagnosis, because it was felt that this 
would give a better representation of the spectrum 
of our elderly myopathies.   
 In conclusion, elderly myopathies consist 
of 6.8% of patients undergoing muscle biopsy. 
They were predominantly acquired infl ammatory 
myopathies but there were also genetic 
myopathies, especially CPEO, which could present 
at the geriatric age group and drug-associated 
myopathies. While muscle weakness may occur 
as a part of aging, this study demonstrates that 
myopathies do occur signifi cantly in elderly 
patients and should not be missed. This is 
especially important in infl ammatory myopathies 
as they may be treatable and associated with 
malignancy. 



181

REFERENCES
 1. Rocha CT, Hoffman EP. Limb-girdle and congenital 

muscular dystrophies: current diagnostics, 
management, and emerging technologies. Curr 
Neurol Neurosci Rep 2010; 10:267-76.

 2. Mastaglia FL. Infl ammatory muscle disease. Neurol 
India 2008; 56(3):263-70. 

 3. Rosenberg IH.  Sarcopenia: origins and clinical 
relevance. J Nutr 1997; 127:990S-991S

 4. O’Rourke KS. Myopathies in the elderly. Rheum Dis 
Clin North Am 2000; 26(3):647-72.

 5. Echaniz-Laguna A, Mohr M, Lannes B, Tranchant 
C. Myopathies in the elderly: A hospital-based study. 
Neuromuscul Disord 2010; 20 (7):443-7.

 6. Lacomis D, Chad DA, Smith TW. Myopathy in the 
elderly: Evaluation of the histopathological spectrum 
and the accuracy of clinical diagnosis. Neurology 
1993; 43:825-8.

 7. United Nations. Department of Economic and Social 
Affairs. World Population Prospects: the 2010 
revision. Available at http://esa.un.org/wpp

 8. Department of Statistics, Malaysia. Malaysian 
National Census 2010. Available at http://www.
statistics.gov.my

 9. Bohan A, Peter JB. Polymyositis and dermatomyositis 
(fi rst of two parts). N Engl J Med 1975; 292:344-7.

 10. Bohan A, Peter JB. Polymyositis and dermatomyositis 
(second of two parts). N Engl J Med 1975; 292:403-7.

 11. Hoogendijk JE, Amato AA, Lecky BR, et al. Trial 
design in adult idiopathic inflammatory myopathies, 
with the exception of inclusion body myositis. 119th 
ENMC international workshop, 10–12 October 2003, 
Naarden, The Netherlands. Neuromuscul Disord 
2004; 14:337-45.

 12. Needham M, Mastaglia FL. Inclusion body myositis: 
current pathogenetic concepts and diagnostic and 
therapeutic approaches. Lancet Neurol 2007; 6:620-31.

 13. Koh ET, Seow A, Ong B, Ratnagopal P, Tjia H, Chng 
HH. Adult onset polymyositis / dermatomyositis: 
clinical and laboratory features and treatment 
response in 75 patients. Ann Rheum Dis 1993; 
52(12):857-61.

 14. Amato AA, Barohn RJ. Inclusion body myositis: old 
and new concepts. J Neurol Neurosurg Psychiatry 
2009; 80:1186-93.

 15. Needham M, Corbett A, Day T, Christiansen F, Fabian 
V, Mastaglia FL. Prevalence of sporadic inclusion 
body myositis and factors contributing to delayed 
diagnosis. J Clin Neurosci 2008; 15(12):1350-3.

 16. Shamim EA, Rider LG, Pandey JP, et al. Differences 
in idiopathic inflammatory myopathy phenotypes 
and genotypes between Mesoamerican Mestizos 
and North American Caucasians: ethnogeographic 
influences in the genetics and clinical expression of 
myositis. Arthritis Rheum 2002; 46:1885-93.

 17. Suzuki N, Aoki M, Mori-Yoshimura M, et al. Increase 
in number of sporadic inclusion body myositis 
(s-IBM) in Japan. J Neurol 2012; 259(3):554-6.

 18. Chen YJ,Wu CY, Shen JL. Predicting factors of 
malignancy in dermatomyositis and polymyositis: a 
case-control study. Brit J Dermatol 2001; 144:825-31.

 19. Huang YL, Chen YJ, Lin MW, et al. Malignancies 
associated with dermatomyositis and polymyositis in 

Taiwan: a nationwide population-based study. Brit J 
Dermatol 2009; 161(4):854-60. 

 20. Liu WC, Ho M, Koh WP, et al. An 11-year review 
of dermatomyositis in Asian patients. Ann Acad Med 
Singapore 2010; 39(11):843-7.

 21. Alsharabati M, Oh SJ. Late onset mitochondrial 
myopathy. Clin Neurophysiol 2012; 123:e61

 22. Martikainen MH, Hinttala R, Röyttä M, Jääskeläinen 
S, Wendelin-Saarenhovi M, Parkkola R, Majamaa 
K. Progressive external ophthalmoplegia in 
southwestern Finland: a clinical and genetic study. 
Neuroepidemiology 2012; 38(2):114-9.

 23. Pfeffer G, Sirrs S, Wade NK, Mezei MM. Multisystem 
disorder in late-onset chronic progressive external 
ophthalmoplegia. Can J Neurol Sci 2011; 38:119-23.

 24. Goh KJ, Wong KT, Nishino I, Minami N, Nonaka 
I. Oculopharyngeal muscular dystrophy with 
PABPN1 mutation in a Chinese Malaysian woman. 
Neuromuscul Disord 2005; 15(3):262-4.

 25. Fraunfelder FW, Richards AB. Diplopia, 
blepharoptosis, and ophthalmoplegia and 3-hydroxy-
3-methyl-glutaryl-CoA reductase inhibitor use. 
Ophthalmology 2008; 115(12):2282-5.

 26. Padala S, Thompson PD. Statins as a possible 
cause of infl ammatory and necrotizing myopathies. 
Atherosclerosis 2012; 222:15-21.



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


