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Longitudinal study of Cystatin C in healthy term
newborns

Ana Carolina de Albuquerque Cavalcanti Ferreira Novo, Lilian dos Santos Rodrigues Sadeck,
Thelma Suely Okay, Cléa Rodrigues Leone

Department of Pediatrics, Faculdade de Medicina da Universidade de Sao Paulo, Sdo Paulo, Brazil.

OBJECTIVE: The purpose of this study was to determine the levels of Cystatin C in healthy term newborns in the first
month of life.

INTRODUCTION: Cystatin C may be a suitable marker for determining the glomerular filtration rate because it is not
affected by maternal renal function.

METHODS: Cohort study. Inclusion: term newborns with appropriate weight; mother without renal failure or drugs
that could affect fetal glomerular filtration rate. Exclusion: malformations; hypertension or any condition that could
affect glomerular filtration rate. Cystatin C (mg/L) and creatinine (mg/dl) were determined in the mother (Mo) and
in the newborn at birth (Day-0), 3™ (Day-3), 7""(Day-7) and 28™(Day-28) days. Statistics: one way ANOVA and
Pearson’s correlation tests. Sample size of 20 subjects for & = 5% and a power test = 80% (p<0.05).

RESULTS: Data from 21 newborns were obtained (mean + standard deviation): MoCystatin C=1.00+0.20; Day-0
Cystatin C 1.70+0.26; Day-3 Cystatin C=1.51+0.20; Day-7 Cystatin C=1.54+0.10; Day-28 Cystatin
C=1.51+£0.10. MoCystatin C was smaller than Day-0 Cystatin C (p<<0.001), while MoCreatinine was not different
from Day-0 Creatinine. Cystatin C only decreased from Day-0 to Day-3 (p = 0.004) but newborns Creatinine decreased
along the time. Correlations were obtained between MoCystatin C and MoCreatinine (p=0.012), as well as Day-3
(p=0.047) and Day-28 (p=0.022) Cystatin C and Creatinine values.

CONCLUSION: Neonatal Cystatin C values were not affected by MoCystatin C and became stable from the 3 day of
life.
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INTRODUCTION rate estimation in regular conditions, but can overestimate
its value when glomerular filtration rate is less than 2 ml/
min/L.2 In the neonatal period, because of the technical
difficulty in collecting urine for a few hours on a non
invasive procedure, serum creatinine has been used for the
evaluation of renal function.®> However, creatinine depends
not only on its renal excretion, but also on its production
and metabolism. Moreover, at birth, it is a reflection of
maternal creatinine and it’s not known how long this effect
will last.* In order to find a more precise endogenous
marker of glomerular filtration rate, serum cystatin C has
been studied.

Cystatin C is a low molecular weight protein, freely
filtered by the glomerulus, and almost completely reab-
sorbed and metabolized in the proximal tubule. It is
produced on a constant rate by nucleated cells and its
serum concentration depends fundamentally of the glomer-
Copyright © 2011 CLINICS - This is an Open Access article distributed under ular filtration rate.>®” It does not suffer interference of sex,
the te'zrms of the Creativg Commons Attribution.Non»Com!nerciaI Licgnse (http:// race, height or body composition,8’9 but varies with the age
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non- e . . . . .

of the individual, being highest at birth, reducing up
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Newborns have a peculiar renal function and their
glomerular filtration rate may vary depending on the
degree of renal development at birth.!

In newborns at term, the glomerular filtration rate reaches
values below 10% of the adult level, even when considered
in relation to body surface or weight. However, the
glomerular filtration rate increases progressively to adult
values only at 2 years of age.2

In order to detect properly the presence of abnormal renal
function, it is crucial to understand the normal value of
expected glomerular filtration rate for each gestational and
postnatal age, using reliable methods for evaluation.

In general, renal function has been evaluated by the
creatinine clearance, which allows the glomerular filtration
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similar to those of adults. Unlike creatinine, serum cystatin
C in the newborn is not influenced by the mother’s renal
function, * which encourages its use to assess the
glomerular filtration rate soon after birth.

However, there are not yet standard values defined for
this period. This study aims at analyzing the evolution of
serum levels of cystatin C in healthy term newborns, during
the first month of life.

MATERIALS AND METHODS

A cohort study was carried out in the Nursery Annex to
the Maternity of Hospital das Clinicas, University of Sao
Paulo, School of Medicine. It was performed in the period
from July 1 2005 to January 31™, 2006. This research project
was approved by the Ethics Committee for Review of
Research Projects - CAPPesq of the hospital where it was
held, on March 24%, 2005.

Newborns were included, according to the following
criteria: gestational age between 37 and 41°/, weeks (full
term newborns);'>' birth weight appropriate for gesta-
tional age;17 first minute Apgar score equal to or higher than
7; and whose mother had given consent after being
adequately informed.

Exclusion criteria were: mothers with renal failure,
chronic or pregnancy-induced hypertension and use of
drugs that could have interfered with the fetal renal
function during pregnancy;18 newborns with major or
kidney malformations; first diuresis after 12 hours of life
or diuresis between 24 and 72 hours of life less than 1 ml/
kg/h, weight loss until the third day of life higher than 10%
of the birth weight; hypertension;'” heart or kidney failure;
hemolytic disease; jaundice needing phototherapy; infec-
tion; need for intravenous hydration or diuretics, vasoactive
or any drug use that could interfere with renal function; or
inability to collect all the samples as planed.

The newborns included received usual care according to
the rules of the neonatal unit. They were submitted in the
first three days of life to systematized clinical evaluation,
daily, always held by the same researcher which included
control of weight, length and blood pressure as described by
Zubrow' (monitor blood pressure noninvasive, oscilo-
metric - the DINAMAP®) and determination of 24 hours
diuresis. All outpatients returned to control at 7 and 28
days, and were evaluated clinically by the same person and
submitted to the weight, length and blood pressure control.

Blood was obtained for the determination of the labora-
tory cystatin C and creatinine of the mother at the time of
delivery, and in the newborn at birth in the umbilical
cord(Day-0), with 3(Day-3), 7 and 28(Day-28) days.

The cystatin C was measured in samples by immunone-
phelometry, using the Testkit N Latex Cystatin C, code
OQNM, manufactured by DADE BEHRING®. The creati-
nine was determined by the method of Jaffé without
desproteinization. All dosages were performed at the
Laboratory of Medical Research in Pediatric Clinic of the
Department of Pediatrics, University of Sao Paulo, School of
Medicine.

An ultrasound scan of the kidney and urinary tract until
the third day of life was done, always by the same person.

Statistical analysis
The sample size was calculated based on the mean serum
cystatin C (1.36 + 0.35 mg/ L)* and creatinine (0.50 +
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Table 1 - Characterization of the population (n = 21).
Mother characteristics
Age in years (mean + standard deviation) 29.10 + 8.20
1°* pregnancy (%) 28.60
Prenatal care (%) 100
Cesarean section (%) 52.40
Newborn characteristics
Gestational age (weeks) 39.40 + 0.90
Birth Weight (g) 3224.30 + 306.70
Adequate for Gestational Age (%) 100
Male (%) 57.10
Exclusive Breastfeeding (%) 81.00

Data presented as mean + standard deviation or percent (%).

0.30 mg/dl)®> values and the objective was to detect
differences equal or greater than 0.24 mg/L (18%) for the
mean cystatin C concentrations and 0.20 mg/dl (40%) for
the creatinine values.

For an o of 5% and a power test (B) of 80%, the sample
was calculated on 20 newborns.

The comparisons between groups were made by the
paired Student t test or tests of non parametric Wilcoxon
Signed Rank Sum Friedman and 2-way ANOVA. The
Pearson’s correlation coefficient was used for correlation
analysis. The significance was set under 5% (p < 0.05).

RESULTS

21 newborns were included in the study.

The characterization of the study population can be seen
in Table 1. The evolution of weight in the 1°* month of life
has been as expected (Table 2). Throughout the study
period, 13 newborns had jaundice, without the need for
phototherapy (61.90%). One newborn had an atrial septal
defect and another one a ventricular septal defect, both
without repercussions and which were closed in the third
month of life. Blood pressure values were in accord with the
reference!” (Figura 1).

As for the evaluation of diuresis, the first urination
occurred at 4.90 + 3.90 hours of life, and the mean diuresis
in the Day-2 and Day-3 was of 2.10+0.60 and 2.40+
0.70 ml/kg/h, respectively, ranging from 1.30 to 3.70 ml/
kg/h. There were no differences between the diuresis in
these two days (p = 0.14) (Table 3).

All the ultrasound scans of the newborn kidneys and
urinary tracts were normal.

The newborn’s cystatin C values showed consistently
higher values than mother’s cystatin C. The maximum value
occurred on the Day- 0, getting their values stable from Day-
3 on. In turn, newborn creatinine did not differ from the
mother creatinine in the Day-0, and decreased progressively
until the Day-28 (table 4; figure 2).

The maternal cystatin C and creatinine concentrations
showed a positive correlation (r=0.537,p=0.012) as Day-
3(r=0.437;p =0.047) and Day-28(r =0.498;p =0.022) cystatin
C and creatinine values.

Table 2 - Weight evolution.

Loss of BW (%)
Age at maximum weight loss (days)
Weight at 28 days

7.10 + 1.70
2.40 + 0.60
4017.60 + 376.30

Data presented as mean + standard deviation or percent (%).BW-Birth
Weight
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Figure 1 - NB blood pressure and post conceptual gestational age according to reference values of Zubrow?.

DISCUSSION

The cystatin C comes out as a reliable marker of renal
function, particularly in the first week of life. However,
there was not yet in the literature determinations of serum
levels of cystatin C in healthy newborns, during the
neonatal period. In this study, it was possible to verify that
the newborn-term exhibit stable levels of cystatin C from the
third day of life and that there was not placental passage of
the cystatin C. In view of the need for the selection of case
series which were the closest possible to the normal, we
established a selection based on strict criteria for inclusion.
Furthermore, some clinical data were analyzed, such as:
weight, urine output, blood pressure and kidneys ultra-
sound, so that there was greater safety in relation to the
normal physiological development of renal function in these
newborns.

The included newborns had a weight loss that occurred
within the limits of 5 to 10%, considered normal for healthy
term newborns.?! The first urination and urinary output
have remained within the expected.” The systolic and
diastolic blood pressure were always within the limits
considered normal for corrected gestational age, 9 ultra-
sonography kidneys evaluation showed no morphological
alterations and no disturb of thyroid function was detected.

Thus, it was possible to infer a diagnosis of normal renal
function of these newborns, which was corroborated by the
analysis of creatinine. On Day-0, creatinine was equal to the
mother, decreasing gradually to the Day-28. The levels of
creatinine were in line with the values considered normal
for healthy term newborns.>'"

The mother creatinine was not different from that of the
newborn at birth, which was expected, given the known
placental passage of creatinine. In turn, the cystatin C of the

Table 3 - Evaluation of Diuresis.

First urination (hours) 4,90 + 3.90
Diuresis on the 2" day of life (ml/kg/h) 2.10 + 0.60
Diuresis on the 3™ day of life (ml/kg/h) 2.40 + 0.70

Data presented as mean + standard deviation.
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mother was different from the newborn cystatin C at birth,
as has been described by Cataldi , showing no placental
passage of the cystatin C."* The levels of maternal cystatin C
and creatinine were consistent with the values described by
Cataldi'* and by Babay* and showed a correlation between
them, as expected, since a number of searches already
demonstrated the accuracy of cystatin C to estimate the
glomerular filtration rate and its correlation with creati-
nine,10-14.20.23-26

The cystatin C in the newborns were higher on the Day-0,
decreasing from birth to the third day and then the levels
remained constant, always higher than the maternal ones.
Some authors have sought to determine the normal values
of cystatin C in term newborns in the neonatal period:
Bokenkamp'! - 1.64 to 2.59 mg/L from 0 to 3 days and 1.52
to 2.40 mg/L from 3 to 30 days; Finney'” - 0.81 to 2.32 mg/L
from 0 to 3 months; Harmoinen' - 1.36 to 2.23 mg/L from 0
to 7 days; Bahar® - 0.69 to 2.43 mg/L in the umbilical cord
and 0.78 to 240 mg/L to 3 days and Treiber® - 1.97 +
0.36 mg/L (1, 38 to 3.23) in the umbilical cord and 1.93 +
0.33 mg/L (1.28 to 2.66) in the third day. The results
obtained here are contained in each of these bands of
normal values, which are very large, since the age groups
were not always so restricted and the inclusion criteria to
ensure normal renal function were not as stringent as those
used here.

Table 4 - Levels of cystatin C and creatinine.

Cystatin C (mg/L) Creatinine (mg/dl)

Mother 1.00 + 0.20 0.63 + 0.15
NB Day-0 1.70 + 0.26 0.63 + 0.15
Day-3 1.51 + 0.19 0.48 + 0.16
Day-7 1.54 + 0.15 0.37 + 0.10
Day-28 1.51 + 0.15 0.26 + 0.05

Data presented as mean + standard deviation.

Creatinine: mother X Day-0, p = 0.545; Day-0 X Day-3, p = 0.007; Day-3 X
Day-7, p = 0.002; Day-7 X Day-28, p <0.001.

Cistatina C: mother X Day-0, p <0.001; Day-0 X Day-3, p = 0.004; Day-3 X
Day-7, p = 0.419; Day-7 X Day-28, p = 0.455.
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Figure 2 - Mean values of mother creatinine and cistatina C at
birth and the newborn during the 15 month of life.

We observed a positive correlation between the maternal
values of creatinine and cystatin C, as expected.'*** Besides
that other positive correlations were obtained on Day-3 and
Day-28 between cystatin C and creatinine values. The
significance of these results has yet to be proved, as the
glomerular filtration rate could not be studied by us through
clearances analysis as desirable because of methodological
limitations in term newborns.

It’s possible that cystatin C could be a reliable indicator of
renal function in newborns, especially in the first week of
life, for not having placental passage and being stable from
the third day of life.

Nevertheless, from the results obtained in this study, we
only can indicate these values of cystatin C as reference
serum levels for healthy term newborns. New studies are
needed in order to evaluate the reliability of newborn
cystatin C values as a marker of renal function in the
neonatal period.

This work was supported by a grant from FAPESP
(Foundation to Aid Research of the State of Sao Paulo).

REFERENCES

1. Haycock GM. Development of glomerular filtration and tubular sodium
reabsorption in the human fetus and newborn. Br ] Urol. 1998;81:33-8.

2. Aviles DH, Fildes RD, Jose PA. Evaluation of renal function. Clin
Perinatol. 1992;19:69-84.

3. Schwartz GJ, Brion LP, Spitzer A. The use of plasma creatinine
concentration for estimating glomerular filtration rate in infants,
children, and adolescents. Pediatr Clin North Am. 1987;34:571-90.

4. Drukker A, Guignard J. Renal aspects of the term and preterm infant: a
selective update. Curr Opin Pediatr. 2002;14:175-82, doi: 10.1097/
00008480-200204000-00006.

220

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

CLINICS 2011;66(2):217-220

Dworkin LD. Serum cystatin C as a marker of glomerular filtration rate.
Curr Opin Nephrol Hyperten. 2001;10:551-3, doi: 10.1097/00041552-
200109000-00001.

Grubb AO. Cystatin C — properties and use as diagnostic marker. Adv
Clin Chem. 2000;35:63-99, doi: 10.1016/50065-2423(01)35015-1.

Mussap M, Plebani M. Biochemistry and clinical role of human cistatin
C. Crit Rev Clin Lab Sci. 2004;41:467-550, doi: 10.1080/
10408360490504934.

Bokenkamp A, Domanetzki M, Zinck R, Schumann G, Byrd D, Brodehl J.
Cystatin C- a new marker of glomerular filtration rate in children
independent of age and height. Pediatrics. 1998;101:875-81, doi: 10.1542/
peds.101.5.875.

Takuwa S, Ito Y, Ushijima K, Uchida K. Serum cystatin C values in
children by age and their fluctuation during dehydration. Pediatr Int.
2002;44:28-31, doi: 10.1046/j.1442-200X.2002.01499.x.

Finney H, Newman DJ, Thakkar H, Fell JME, Price CP (2000) Reference
ranges for plasma cystatin C and creatinine measurements in premature
infants, neonates, and older children. Arch Dis Child. 2000;82:71-5, doi:
10.1136/adc.82.1.71.

Bokenkamp A, Domanetzki M, Zinck R, Schumann G, Brodehl J.
Reference values for cystatin C serum concentrations in children.
Pediatr Nephrol. 1998;12:125-9, doi: 10.1007/s004670050419.

Fischbach M, Graff V, Terzic ], Bergere V, Oudet M, Hamel G. Impact of
age on reference values for serum concentration of cystatin C in children.
Pediatr Nephrol. 2002;17:104-6, doi: 10.1007 /s00467-001-0777-y.
Harmoinen A, Ylinen E, Ala-Houhala M, Janas M, Kaila M, Kouri T.
Reference intervals for cystatin C in pre- and full-term infants and
children. Pediatr Nephrol. 2000;15:105-8, doi: 10.1007/s004670000421.
Cataldi L, Mussap M, Bertelli L, Ruzzante N, Fanos V, Plebani M.
Cystatin C in healthy women at term pregnancy and in their infant
newborns: relationship between maternal and neonatal serum levels and
reference values. Am | Perinatol. 1999;16:287-95, doi: 10.1055/s-2007-
993874.

Capurro H, Konichezky S, Fonseca D, Caldeyro-Barcia R. A simplified
method for diagnosis of gestational age in the newborn infant. J Pediatr.
1978;93:120-2, doi: 10.1016/5S0022-3476(78)80621-0.

Ramos JLA, Corradini HB, Vaz FAC, Barros JCR, Novo ACCF. Avaliagao
da idade gestacional e da adequacdo do crescimento intra-uterino. In:
Marcondes E, Vaz FAC, Ramos JLA, Okay Y, editores. Pediatria Basica.
9" ed. Sdo Paulo: Sarvier; 2002. p.321-9.

Alexander G, Himes ], Kaufman RB, Mor J, Kogan M. A United States
national reference for fetal growth. Obstet Gynecol. 1996;87:163-8, doi:
10.1016/0029-7844(95)00386-X.

Briggs GG, Freeman RK, Yaffe S], editores. Drugs in pregnancy and
lactation. 4™ ed. Baltimore: Williams & Wilkins; 1994.

Zubrow AB, Hulman S, Kushner H, Falkner B. Determinants of blood
pressure in infants admitted to neonatal intensive care units: a
prospective multicenter study. ] Perinatol. 1995;15:470-9.

Bahar A, Yilmaz Y, Unver S, Gocmen I, Karademir F. Reference values of
umbilical cord and third-day cystatin C levels for determining
glomerular filtration rates in newborns. J Int Med Res. 2003;31:231-5.
Brace RA. Fluid distribution in the fetus and neonate. In: Polin RA, Fox
WW, Abman SH, editors. Fetal and neonatal physiology. 3™ ed.
Philadelphia:Elsevier Inc.; 2004.p.1341-50.

Babay Z, Wakeel J, Addar M, Mittwalli A, Tarif N, Hammad D. Serum
cystatin C in pregnant women: reference values, reliable and superior
diagnostic accuracy. Clin Exp Obstet Gynecol. 2005;32:175-9.

Okay TS. Cistatina C: um novo marcador de fungao renal em criangas.
Rev Assoc Med Bras. 2002;48:112-3, doi: 10.1590/S0104-
42302002000200025.

Roos J, Doust J, Tett S, Kirkpatrick C. Diagnostic accuracy of cystatin C
compared to serum creatinin for the estimation of renal dysfunction in
adults and children — A meta-analysis. Clin Biochem. 2007;40:383-91, doi:
10.1016/j.clinbiochem.2006.10.026.

Treiber M, Balon BP, Gorenjak M. Cystatin C versus creatinine as a
marker of glomerular filtration rate in newborns. Wien Klin Wochenschr.
2006;118: 66-70, doi: 10.1007 /s00508-006-0555-8.

Zahran A, El-Husseini A, Shoker A. Can cystatin C replace creatinine to
estimate glomerular filtration rate? A literature Review. Am ] Nephrol.
2007;27:197-205, doi: 10.1159/000100907.


http://dx.doi.org/10.1097%2F00008480-200204000-00006
http://dx.doi.org/10.1097%2F00008480-200204000-00006
http://dx.doi.org/10.1097%2F00041552-200109000-00001
http://dx.doi.org/10.1097%2F00041552-200109000-00001
http://dx.doi.org/10.1016%2FS0065-2423%2801%2935015-1
http://dx.doi.org/10.1080%2F10408360490504934
http://dx.doi.org/10.1080%2F10408360490504934
http://dx.doi.org/10.1542%2Fpeds.101.5.875
http://dx.doi.org/10.1542%2Fpeds.101.5.875
http://dx.doi.org/10.1046%2Fj.1442-200X.2002.01499.x
http://dx.doi.org/10.1136%2Fadc.82.1.71
http://dx.doi.org/10.1007%2Fs004670050419
http://dx.doi.org/10.1007%2Fs00467-001-0777-y
http://dx.doi.org/10.1007%2Fs004670000421
http://dx.doi.org/10.1055%2Fs-2007-993874
http://dx.doi.org/10.1055%2Fs-2007-993874
http://dx.doi.org/10.1016%2FS0022-3476%2878%2980621-0
http://dx.doi.org/10.1016%2F0029-7844%2895%2900386-X
http://dx.doi.org/10.1590%2FS0104-42302002000200025
http://dx.doi.org/10.1590%2FS0104-42302002000200025
http://dx.doi.org/10.1016%2Fj.clinbiochem.2006.10.026
http://dx.doi.org/10.1007%2Fs00508-006-0555-8
http://dx.doi.org/10.1159%2F000100907

	Title
	Authors
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Statistical analysis
	RESULTS
	Table 1
	Table 2
	DISCUSSION
	Figure 1
	Table 3
	Table 4
	REFERENCES
	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Reference 10
	Reference 11
	Reference 12
	Reference 13
	Reference 14
	Reference 15
	Reference 16
	Reference 17
	Reference 18
	Reference 19
	Reference 20
	Reference 21
	Reference 22
	Reference 23
	Reference 24
	Reference 25
	Reference 26
	Figure 2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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 true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


