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Background
Chronic kidney disease (CKD), defi ned as reduced kidney 
function (glomerular fi ltration rate (GFR) <60 mL/min/
1.73m2) and/or evidence of kidney damage (usually 
albuminuria/proteinuria) for a period of at least three months,1 
is a major public health problem in Australia and throughout the 
world. Based on data from the AusDiab study,2 it is estimated 
that approximately six million Australian individuals (about 
30% of the population) have one or more of the major CKD 
risk factors and that about two million Australian adults have 
CKD. Of those with CKD, approximately 320,000 have 
proteinuria, 800,000 have microalbuminuria and 80,000 
have macroalbuminuria. As CKD is usually silent until 
its late stages, many patients with CKD are detected only 
shortly before the onset of symptomatic kidney failure when 
there are few opportunities to prevent adverse outcomes.3 
Early identifi cation and management of CKD through the 
detection of albuminuria/proteinuria is highly cost-effective 
and can reduce the risk of kidney failure progression and 
cardiovascular disease by up to 50%.4

In spite of its demonstrated importance, the approach to 
testing for albuminuria/proteinuria in the community is 
variable and often suboptimal. For example, an audit of 
primary care records of patients aged 50–75 years who had 
either hypertension or diabetes demonstrated that only 29% 
contained a test for proteinuria within the preceding 12 
months.5 Similarly, a recent audit of incident CKD patients 
referred to two south-east Queensland Renal Units found 

that only 43% had undergone urine protein testing prior to 
their referral.6 The measurement of albuminuria/proteinuria 
is also considerably hampered by laboratory measurement 
variation, lack of standard reference materials and testing 
procedures, variable defi nitions, variable units of reporting, 
and confl icting recommendations and practices regarding 
who to test and how it is most appropriately done (viz. 
dipstick versus laboratory measurements, timed versus spot 
versus fi rst morning void collections, albumin versus protein 
measurement, and concentration versus excretion versus 
creatinine ratio). 

The aim of this paper is to review the current status of 
proteinuria guidelines around the world and the key clinical 
issues that need to be addressed before a standard global 
guideline can be developed.

Albuminuria/Proteinuria Testing: Key Clinical Issues 

1. Who Should be Screened for Albuminuria/Proteinuria?
The available evidence does not support screening the 
entire Australian population for albuminuria/proteinuria.7 
Instead, current recommendations strongly advocate targeted 
opportunistic screening in the primary care setting (Table 1). An 
Australian cost-effectiveness study by Howard et al. reported 
that for every 1000 people screened, proteinuria testing would 
prevent 2 cases of end-stage kidney disease (ESKD) and 14 
cardiovascular deaths.8 The cost of a CKD targeted-screening 
program was reported to be as (or more) cost-effective than 
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Table 1. Current guidelines pertaining to evaluation of albuminuria/proteinuria in different countries around the world.

Aspect of Proteinuria 
Evaluation

Guideline Recommendation

Who should be screened 
for proteinuria?

KCAT14 At-risk individuals (diabetic, hypertensive, obese, smoker, Indigenous, 
family history of CKD, age >50 years).

CARI15 At-risk individuals (diabetic, hypertensive, Indigenous, family history of 
CKD, known vascular disease).

RACGP13 At-risk individuals (diabetic, hypertensive, obese, smoker, Indigenous, 
family history of CKD, age >50 years).

KDOQI1 At-risk individuals.
NICE16 At-risk individuals (diabetes, hypertension, cardiovascular disease, structural 

renal tract disease, renal calculi, prostatic hypertrophy, multisystem diseases 
e.g. systemic lupus erythematosus, family history of stage 5 CKD or 
hereditary kidney disease, opportunistic detection of haematuria).

SIGN17 At-risk individuals (diabetics or non-diabetics with a high prevalence of 
proteinuria).

CSN29 At-risk individuals (diabetes, hypertension, vascular disease, autoimmune 
disease, estimated glomerular fi ltration rate <60 mL/min/1.73m2 or oedema).

ERBP30 No recommendations.
KDIGO19 At-risk individuals (hypertension, diabetes, cardiovascular disease, family 

history of CKD, hyperlipidaemia, obesity, metabolic syndrome, smokers, 
treatment with potentially nephrotoxic drugs, some chronic infectious diseases 
and cancers, age >60 years).

How often should 
proteinuria screening be 
performed?

KCAT14 Annually.
CARI15 Not specifi ed.
RACGP13 Annually (diabetic) or every 5 years (age >50 years or smoker) or every 3 

years (hypertension, obesity, family history of kidney disease, or Indigenous).
KDOQI1 Not specifi ed.
NICE16 At least annually.
SIGN17 Not specifi ed.
CSN29 Not specifi ed.
ERBP30 According to available guidelines and the target group to be tested. In absence 

of specifi c recommendations, testing need not be more frequent than once per 
year.

Dipstick versus 
laboratory?

KCAT14 Initial dipstick proteinuria testing for non-diabetics, followed by UPCR if 
dipstick protein ≥1+. Initial UACR for diabetics.

CARI15 Do not use dipstick.
RACGP13 Initial dipstick proteinuria testing for non-diabetics, followed by laboratory 

quantitiation if dipstick protein ≥1+. Initial UACR for diabetics.
KDOQI1 If appropriate, should undergo periodic repeat evaluation.
NICE16 Do not use dipstick.
SIGN17 Dipstick cannot be reliably used in isolation.
CSN29 Do not use dipstick.
ERBP30 Not specifi ed.
KDIGO19 Favour laboratory measurement.

Which specifi c laboratory 
test of albuminuria or 
proteinuria?

KCAT14 PCR for non-diabetics. ACR for diabetics.
CARI15 PCR for non-diabetics. ACR for diabetics or high ethnic risk.
RACGP13 Albuminuria for diabetics. No recommendations for non-diabetics.
KDOQI1 Albuminuria preferred to proteinuria, except in non-diabetic children.
NICE16 Use ACR in preference to PCR for all patients.
SIGN17 PCR for non-diabetics. ACR for diabetics.
CSN29 ACR for diabetics. ACR or PCR for non-diabetics.
ERBP30 No recommendations.
KDIGO19 Albuminuria preferred to proteinuria.
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the estimated effi ciency of screening programs (e.g. breast, 
cervical, bowel cancer) already available in Australia. A US 
health economic analysis similarly concluded that screening 
in those with diabetes and hypertension led to a 44% 
reduction in the cumulative incidence of ESKD.9 The cost-
effectiveness of a CKD screening program in the US has also 
recently been compared to established screening programs 
for other conditions estimating that screening for CKD with 
urinary protein testing on an annual basis in people 50 years 
or older with diabetes or hypertension was very favourable 
and similar to screening programs for other conditions such 
as cervical cancer.10 Although it is clear that worldwide 
consensus is building with regards to the need for targeted-
screening programs, variation in recommendations refl ect 
both the lack of currently available evidence to guide specifi c 
aspects of program implementation and uncertainty regarding 
cost-quality trade-offs. It is also unclear whether CKD 
screening should be performed in a stand-alone fashion or in 
combination with other well-established screening programs 
(such as the National Heart Foundation and Cardiac Society 
of Australia and New Zealand cardiovascular risk screening 
program).

2. How Often Should At-Risk Individuals be Screened for 
Albuminuria/Proteinuria?
There are currently no published studies available to provide 
guidance regarding the appropriate frequency of screening 
for albuminuria/proteinuria in at-risk individuals. Many 
guidelines therefore make no recommendations regarding 
testing frequency at all, whilst others recommend repeating 
albuminuria/proteinuria tests in screen-negative individuals 
every 1–5 years, depending on their risk factor profi le (Table 1).

For screen-positive patients, repeat testing on one or two 
subsequent occasions is often advised, since transient 
albuminuria/proteinuria is commonly seen in the primary care 
setting following febrile or other acute medical illnesses (e.g. 
seizure, heart failure, urinary tract infection and acute kidney 
injury). It is currently recommended that a diagnosis of kidney 
damage can only be made if at least two measurements are 
elevated.

3. Is it Preferable to Screen for Albuminuria or Proteinuria?
The current practices of screening for albuminuria or 
proteinuria are highly variable, particularly in non-diabetic 
patients. Albuminuria screening for CKD detection is 
generally recommended in individuals with diabetes mellitus 
because the bulk of published evidence linking screening or 
treatments with clinical outcomes has centred on albuminuria 
testing.11 However, it should be noted that screening for 
albuminuria alone will miss around 20% of patients with 
diabetes and CKD.12 

In individuals who do not have diabetes, it is not yet 
established whether dipstick protein testing or laboratory 
measurement of either albuminuria or proteinuria is 
superior for detecting people with CKD at increased risk of 
progression. Although urine dipstick testing with protein or 
albumin reagent strips has been long-established in clinical 
practice and has often been recommended for CKD screening 
in non-diabetic patients,13,14 its usefulness as a screening 
strategy is signifi cantly limited by poor sensitivity and 
specifi city, marked operator dependency and an absence of 
studies in high risk populations.7,15,16 Automated devices may 
perform better, but there is insuffi cient evidence currently to 

Table 1. cont.

Aspect of Proteinuria 
Evaluation

Guideline Recommendation

Timed or ‘spot’ (single 
void) urine collection?

KCAT14 ACR or PCR on fi rst morning void preferred, but random acceptable.
CARI15 ACR or PCR on fi rst morning void preferred, but random acceptable. 

Timed required for confi rmation and monitoring.
RACGP13 No recommendation.
KDOQI1 ACR or PCR. First morning specimens preferred, but random acceptable.
NICE16 ACR, preferably on fi rst morning void.
SIGN17 ACR, preferably on fi rst morning void.
CSN29 ACR or PCR on random urine.
ERBP30 No recommendation.
KDIGO19 ACR on spot urine (no recommendation re fi rst morning void or random).

CARI, Caring for Australasians with Renal Insuffi ciency; CSN, Canadian Society of Nephrology; ERBP, European Renal Best 
Practice Guidelines; KCAT, Kidney Check Australia Taskforce; KDIGO, Kidney Disease Improving Global Outcomes; KDOQI, 
Kidney Disease Outcome Quality Initiative; NICE, National Institute of Health and Clinical Excellence; RACGP, Royal Australian 
College of General Practitioners; SIGN, Scottish Intercollegiate Guidelines Network; (U)ACR, (urine) albumin/creatinine ratio; 
(U)PCR, (urine) protein-creatinine ratio.
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recommend them in preference to laboratory measurement of 
urinary albumin.

With respect to laboratory measurements, the principal 
arguments favouring assessment of proteinuria in preference 
to albuminuria for CKD screening in non-diabetic individuals 
are that the evidence base for CKD intervention strategies 
based on proteinuria is greater than it is for albuminuria and 
that tubular proteinuria may be missed in a small number of 
individuals who are solely screened for albuminuria.16 On the 
other hand, testing for albuminuria exhibits greater sensitivity 
and precision for detecting lower, clinically important 
proteinuria, is able to be standardised and has been established 
to be cost-effective as an initial screening strategy compared 
with protein or albumin reagent strips (followed by laboratory 
confi rmation of albuminuria).16 While some guidelines favour 
albuminuria testing in diabetics, others favour proteinuria in 
non-diabetics and children, and there is no overall consensus 
for proteinuria or albuminuria testing (Table 1).1,11,17-19 In 
the event that global guidelines recommend albuminuria 
measurement as the preferred initial method for CKD 
screening, it is likely that testing for proteinuria would still be 
considered advisable in limited circumstances where patients 
may have tubular or overfl ow proteinuria (e.g. children with 
Fanconi’s syndrome or adults with multiple myeloma). In the 
AusDiab study,2 using cut-off values of 3.45 mg/mmol for 
urine albumin/creatinine ratio (UACR) and 22.6 mg/mmol 
for urine-protein creatinine ratio (UPCR), 68% of patients 
who screened positive for albuminuria were negative for 
proteinuria. Conversely, approximately 8% of adults tested 
positive for proteinuria but negative for albuminuria. It would 
be preferable from a practical viewpoint for global proteinuria 
guidelines to recommend one type of measurement only since 
the relationship of albuminuria to proteinuria is complex 
and there is no reliable way of estimating urinary protein 
excretion from urinary albumin measurements or vice versa. 
In the AusDiab study,20 the proportions of urinary protein 
accounted for by albumin progressively increased as total 
proteinuria increased (21%, 48%, 61% and 73% for measured 
UPCR of <23 mg/mmol, 23–44 mg/mmol, 45–89 mg/mmol 
and >89 mg/mmol, respectively). Moreover, a recent study 
of 6761 urine specimens reported considerable scatter of 
UACR compared with UPCR values,21 whilst another study 
of 579 fresh urine specimens with microscopic haematuria 
(≥5 red blood cells/high-power fi eld) observed that the urine 
albumin:protein ratio was signifi cantly higher in patients 
with glomerular pathology than in those with non-glomerular 
pathology (0.73±0.11 versus 0.41±0.14 mg/mg, p<0.001).22 

4. How Should Albuminuria/Proteinuria be Defi ned?
Defi nitions and units of reporting for normalbuminuria, 
microalbuminuria, macroalbuminuria and proteinuria vary 

markedly between different laboratories and different clinical 
practice guidelines (Table 2). These differences create 
considerable confusion for patients and clinicians alike, and 
markedly hamper the diagnosis, staging and monitoring 
of CKD. Since it is likely that global CKD guidelines will 
incorporate albuminuria/proteinuria measurements into CKD 
staging, developing standard defi nitions for normalbuminuria, 
microalbuminuria, macroalbuminuria and proteinuria are 
of paramount importance. The heterogeneity of urinary 
composition with respect to albumin and protein at different 
levels of urinary protein excretion needs to be addressed when 
defi ning urine protein status in kidney disease.

5. Timed or Spot (Single Void) Urine Collection?
Views regarding this matter are confl icting. Although timed 
urine collection is considered the gold standard, 24-hour 
collections in routine clinical practice are inconvenient to 
patients and are subject to inaccuracies due to incomplete 
collection of all urine voided, inaccurate timing and 
appreciable intra-individual variation due to varying activity, 
hydration and diet. Moreover, measurement in a fi rst morning 
void provides acceptable accuracy and reliability in most 
circumstances and a number of studies have demonstrated 
that ‘spot’ (random) urine samples are still acceptable if fi rst 
void samples are impractical.23,24 When single void urine 
specimens are examined, results are variously reported as 
concentrations or creatinine-corrected measurements. A 
number of studies have demonstrated that correction of 
urinary albumin measurements for urine creatinine excretion 
to adjust for variation in urinary concentration results in 
better correlation with timed urine results.23,25 However, since 
creatinine excretion is infl uenced by muscle mass (which is 
in turn infl uenced by gender), gender-specifi c cut-offs are 
recommended by some authors.26 However, there is still no 
consistent approach taken by laboratories.

Current Status of Global Proteinuria Guidelines
As can be seen from Table 1, there is considerable variation 
in current best practice recommendations regarding the role, 
optimal method and classifi cation of albuminuria/proteinuria 
measurement for CKD diagnosis. Nevertheless, considerable 
progress is being made in reaching consensus. In 2004, 
an International Society of Nephrology (ISN) Consensus 
Workshop on Prevention of Progression of Renal Disease 
recommended that patients with diabetes and hypertension 
and relatives of those with kidney disease have regular 
screening for the development of CKD. More recently in 2006, 
the Kidney Disease: Improving Global Outcomes (KDIGO) 
initiative made recommendations that all countries should have 
a targeted-screening program for CKD, focusing on people 
known to have diabetes, hypertension and cardiovascular 
disease.27 Subsequently, the UK National Institute for Health 
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and Clinical Excellence (NICE) Guidelines recommended 
measuring albumin/creatinine ratio (ACR), preferably on a 
fi rst void morning specimen, for CKD screening in all at-risk 
individuals.16 In October 2009, a Controversies Conference 
on ‘Chronic Kidney Disease: Defi nition, Classifi cation and 
Prognosis’ sponsored by KDIGO took place in London and 
reached a consensus on revisions to the classifi cation of 
CKD based on prognosis, but did not propose to change the 
defi nition of CKD.28 In particular, a key modifi cation was to 
add albuminuria stages (ACR <30 mg/g, 30–300 mg/g and 
>300 mg/g) to GFR stages (stage 1 ≥ 90 mL/min/1.73m2,
stage 2 60–89 mL/min/1.73m2, stage 3 30–59 mL/min/1.73m2, 
stage 4 15–29 mL/min/1.73m2, stage 5 <15 mL/min/1.73m2). 
Importantly, no change was made to the level of albuminuria 
used to defi ne the presence of CKD (urine ACR >30 mg/g). 
A position statement on behalf of KDIGO will be released in 
2011, but it is likely that urine ACR will increasingly be used to 
defi ne, stage and monitor CKD. The Australasian Proteinuria 
Consensus Working Party, sponsored by the Australasian 
Association of Clinical Biochemists (AACB), Australian 
and New Zealand Society of Nephrology (ANZSN), Kidney 
Health Australia (KHA), the Royal College of Pathologists 
of Australasia (RCPA), the Royal Australian College of 
General Practitioners (RACGP) and the Australian Diabetes 
Association (ADA) is also developing recommendations for 
the measurement of urinary albumin and protein in Australia 
and New Zealand.

Conclusions
Assessment of albumin and/or protein excretion in the 
urine is a key step in the early detection and appropriate 
management of CKD. Unfortunately, the approach to testing 
for albuminuria/proteinuria in the community is variable, 
often suboptimal and hampered by a paucity of high level 
clinical evidence to guide who should be screened, when and 
how often they should be screened, and what test should be 
employed. These problems are compounded by laboratory 
measurement variation, lack of standard reference materials 
and procedures for both protein and albumin measurements, 
variable defi nitions of albuminuria/proteinuria and variable 
units of reporting. Over the last few years, considerable 
progress has been made towards developing a global position 
statement on the assessment of albuminuria/proteinuria, 
which should address many of these issues.

Competing Interests: None declared.

References
1.   National Kidney Foundation. K/DOQI clinical practice 

guidelines for chronic kidney disease: evaluation, 
classifi cation, and stratifi cation. Am J Kidney Dis 
2002;39:S1-266.

2.   Chadban SJ, Briganti EM, Kerr PG, Dunstan DW, 
Welborn TA, Zimmet PZ, et al. Prevalence of kidney 
damage in Australian adults: The AusDiab kidney study. 
J Am Soc Nephrol 2003;14:S131-8.

3.   John R, Webb M, Young A, Stevens PE. Unreferred 
chronic kidney disease: a longitudinal study. Am J 
Kidney Dis 2004;43:825-35.

4.   Johnson DW. Evidence-based guide to slowing the 
progression of early renal insuffi ciency. Intern Med J 
2004;34:50-7.

5.   Kissmeyer L, Kong C, Cohen J, Unwin RJ, Woolfson RG, 
Neild GH. Community nephrology: audit of screening 
for renal insuffi ciency in a high risk population. Nephrol 
Dial Transplant 1999;14:2150-5.

6.   Noble E, Johnson DW, Gray N, Hollett P, Hawley CM, 
Campbell SB, et al. The impact of automated eGFR 
reporting and education on nephrology service referrals. 
Nephrol Dial Transplant 2008;23:3845-50. 

7.   Craig JC, Barratt A, Cumming R, Irwig L, Salkeld G. 
Feasibility study of the early detection and treatment 
of renal disease by mass screening. Intern Med J 
2002;32:6-14.

8.   Howard K, White S, Salkeld G, McDonald S, Craig 
JC, Chadban S, et al. Cost-effectiveness of screening 
and optimal management for diabetes, hypertension, 
and chronic kidney disease: a modeled analysis. Value 
Health 2010;13:196-208. 

9.   Boulware LE, Jaar BG, Tarver-Carr ME, Brancati FL, 
Powe NR. Screening for proteinuria in US adults: a 
cost-effectiveness analysis. JAMA 2003;290:3101-14.

10.   Palmer AJ, Valentine WJ, Chen R, Mehin N, Gabriel 
S, Bregman B, et al. A health economic analysis of 
screening and optimal treatment of nephropathy in 
patients with type 2 diabetes and hypertension in the 
USA. Nephrol Dial Transplant 2008;23:1216-23.

11.   Chadban S, Howell M, Twigg S, Thomas M, Jerums 
G, Alan C, et al. National evidence based guideline 
for diagnosis, prevention and management of chronic 
kidney disease in type 2 diabetes. Canberra: Diabetes 
Australia and the NHMRC; 2009.

12.   MacIsaac RJ, Tsalamandris C, Panagiotopoulos S, 
Smith TJ, McNeil KJ, Jerums G. Nonalbuminuric 
renal insuffi ciency in type 2 diabetes. Diabetes Care 
2004;27:195-200.

13.   The Royal Australian College of General Practitioners. 
Guidelines for preventive activities in general practice. 
7th edition. Melbourne: The Royal Australian College 
of General Practitioners; 2009.

14.   Chronic Kidney Disease (CKD) Management in General 
Practice. Melbourne: Kidney Health Australia; 2007.

15.   The CARI guidelines. Urine protein as diagnostic 
test: performance characteristics of tests used in the 
initial evaluation of patients at risk of renal disease. 
Nephrology 2004;9:S8-14.

16.   National Collaborating Centre for Chronic Conditions. 
Chronic kidney disease: National clinical guideline for 
early identifi cation and management in adults in primary 



Clin Biochem Rev Vol 32 May 2011  I  95

Global Proteinuria Guidelines

and secondary care. London, UK: Royal College of 
Physicians; 2008.

17.   Scottish Intercollegiate Guidelines Network (ed.). 
Diagnosis and management of chronic kidney disease: 
A national clinical guideline. Edinburgh, UK: Scottish 
Intercollegiate Guidelines Network; 2008.

18.   Eckardt KU, Berns JS, Rocco MV, Kasiske BL. 
Defi nition and classifi cation of CKD: the debate should 
be about patient prognosis--a position statement from 
KDOQI and KDIGO. Am J Kidney Dis 2009;53:
915-20.

19.   Levey AS, Eckardt KU, Tsukamoto Y, Levin A, Coresh 
J, Rossert J, et al. Defi nition and classifi cation of chronic 
kidney disease: a position statement from Kidney 
Disease: Improving Global Outcomes (KDIGO). 
Kidney Int 2005;67:2089-100.

20.   Atkins RC, Briganti EM, Zimmet PZ, Chadban SJ. 
Association between albuminuria and proteinuria in the 
general population: the AusDiab Study. Nephrol Dial 
Transplant 2003;18:2170-4.

21.   McIntyre NJ, Taal MW. How to measure proteinuria? 
Curr Opin Nephrol Hypertens 2008;17:600-3.

22.   Ohisa N, Yoshida K, Matsuki R, Suzuki H, Miura H, 
Ohisa Y, et al. A comparison of urinary albumin-total 
protein ratio to phase-contrast microscopic examination 
of urine sediment for differentiating glomerular and 
nonglomerular bleeding. Am J Kidney Dis 2008;52:
235-41.

23.   Witte EC, Lambers Heerspink HJ, de Zeeuw D, Bakker 
SJ, de Jong PE, Gansevoort R. First morning voids 
are more reliable than spot urine samples to assess 

microalbuminuria. J Am Soc Nephrol 2009;20:436-43.
24.   Price CP, Newall RG, Boyd JC. Use of protein:creatinine 

ratio measurements on random urine samples for 
prediction of signifi cant proteinuria: a systematic 
review. Clin Chem 2005;51:1577-86.

25.   Bakker AJ. Detection of microalbuminuria. Receiver 
operating characteristic curve analysis favors albumin-
to-creatinine ratio over albumin concentration. Diabetes 
Care 1999;22:307-13.

26.   Kramer HM, Hsu CY, Curhan G. Need for sex-specifi c 
ACR. Am J Kidney Dis 2002;40:435-6.

27.   Levey AS, Atkins R, Coresh J, Cohen EP, Collins AJ, 
Eckardt KU, et al. Chronic kidney disease as a global 
public health problem: approaches and initiatives - a 
position statement from Kidney Disease Improving 
Global Outcomes. Kidney Int 2007;72:247-59.

29.  Kidney Disease Improving Global Outcomes. http://
www.kdigo.org/meetings_events/CKD_Controversies_
Conference.php (Accessed 13 December 2010)

29.   Levin A, Hemmelgarn B, Culleton B, Tobe S, McFarlane 
P, Ruzicka M, et al. Guidelines for the management of 
chronic kidney disease. CMAJ 2008;179:1154-62.

30.   European Renal Association - European Dialysis and 
Transplant Association. European Renal Best Practice 
Guidelines. http://www.era-edta.org/guidelines1.htm 
(Accessed 3 December 2010). 

31.   National Aboriginal Community Controlled Health 
Organisation. National guide to a preventive health 
assessment in Aboriginal and Torres Strait Islander 
Peoples. Melbourne: The Royal Australian College of 
General Practitioners; 2005.



<<
  /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


