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Abstract

Introduction: Preterm infants (<37 weeks of gestation) have low levels of thyroid hormones due to multiple factors.
Objective: To evaluate levels of thyroid-stimulation hormone (TSH) in the program congenital hypothyroidism (CH)
newborn screening in a sample of preterm infants in the city of Bogota, Colombia. Methods: The Secretaria de Salud
Distrital screening protocol for CH (blood sample is collected from the umbilical cord in all the newborns) remeasured the
serum TSH and heel TSH when preterm infants completed 37 weeks of gestation. Results: A total of 59 preterm neonates
were rescreened, of which 2 neonates had elevated levels of TSH and | neonate had transient hypothyroxinemia. The
Kolmogorov-Smirnov 2-sample/bilateral statistical test was used to compare the neonatal TSH levels of preterm and full-term
newborns, which do not follow the same distribution. Conclusion: In our pilot study, 2 of the rescreened infants presented
high levels of TSH and | had transient hyperthyrotropinemia, suggesting the need for rescreening of preterm infants.

Additionally, a larger study should be performed to determine the screening cutoff values for preterm newborns.
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Newborn screening (NBS) is an essential part of the public
health system. Due to the remarkable progress in the clinical
care of preterm neonates (<37 weeks of gestation), their
survival has dramatically improved. In fact, in developed coun-
tries, more than 90% of extremely preterm infants (<28 weeks
of gestation) survive, showing an increase in the threshold of
fetal viability.! However, the immaturity of the preterm implies
the requirement of redefining the clinical parameters for diag-
nosing diseases and establishes new margins of normal physiol-
ogy of the fetus.

In Latin America, a common reason of neonatal screening is
for congenital hypothyroidism (CH). Congenital hypothyroid-
ism is the most widely screened disease; nonetheless, there is
still debate around standard thyroid-stimulation hormone
(TSH) levels, sampling techniques, and population coverage,
showing tremendous heterogeneity among countries.”

In Colombia, the prevalence of CH has been estimated
to range from 1:1.886 to 1:3.300.*° Since 2000, CH is the
only mandatory screening disease in the neonates,®’ and the

detection levels of TSH are based on levels of full-term new-
born (TSH cutoff for CH detection: >15 mU/L of TSH).®

In the major cities such as Bogota, District of Colombia,
there is almost full coverage for CH neonatal screening and
there is also an increasing number of tertiary neonatal intensive
care units, implying that neonatal viability has increased,
and there can be better medical care for preterm neonates
even in developing countries.” However, the cutoff for CH
detection has not been adapted for preterm neonates since its
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Figure |. Boxplots of the distribution of cord blood TSH levels. A, Boxplot of cord blood TSH levels distribution in preterm neonates. Mean is
3.64 mU/L; | preterm neonate presented a high TSH level of 10.06 mU/L. B, Boxplot of the distribution of cord blood TSH levels in full-term

babies. Mean is 4.56 mU/L. TSH indicates thyroid-stimulation hormone.

implementation, and there are no local studies revolving
around the best cutoff level for detection in preterm neonates.

The aim of this exploratory study is to reevaluate TSH levels
in a group of preterm neonates who were assessed by the gov-
ernment program of CH screening, in order to establish accu-
rate cutoff level for detection and to determine some of the
challenges that the screening process faces in the context of
preterm neonates.

Materials and Methods

This is an exploratory study based only on 1 registry for
Bogota, Colombia. The objective was to evaluate TSH levels
in CH NBSs from a sample of preterm infants assessed by the
Secretaria de Salud Distrital (SSD) program.

The SSD NBS program consists of the following strategy:

e A blood sample from the umbilical cord is collected
from all the newborns. We use a whole blood level.

e The TSH levels are measured using standard immu-
noassay system (automatic immunoassay test system
AutoDELFIA).'®

e With a cutoff of >15 mU/L, the newborns are either
classified as having a normal TSH level and discharged
from the program or, if a TSH level at or above the cut-
off is detected, TSH is measured in peripheral blood
sample. If the levels are altered, treatment is prescribed.

In this study, a new blood sample (heel) is collected in the
preterm neonates when they reach the corrected 37 weeks of
gestational age. This sample is taken as a result of the CH
screening process, although TSH levels is also measured in a
peripheral blood sample (serum levels) as a part of the routine
clinical attention; therefore, the preterm neonate has double
sampling of TSH.

We selected a convenience sample of newborns from the
SSD NBS program records in the Hospital La Victoria. For all
the cases, the procedures for CH screening program, demo-
graphic data, and TSH levels were collected. For statistical
analysis, we performed descriptive statistics and measures of

central tendency with a confidence interval (CI) of 95%. The
normality test of hormone level distribution was performed
using the Shapiro-Wilk test. In order to assess the homogeneity
of the hormone level distribution among the preterm group and
the full-term neonates, we used the Kolmogorov-Smirnov test.
Statistical analysis was performed using Excel 2011 and
XLSTAT 2013.

Results

We collected CH screening information for 118 neonates
assessed by the SSD program. The preterm group consisted
of 59 infants, 28 females (47.5%) and 31 males (52.5%), with
gestational ages between 28 and 36 weeks (mean: 32.8 weeks).
The full-term group consisted of 59 full-term neonates,
29 females (49%) and 30 males (51%), with gestational ages
more than 37 weeks (mean: 39 weeks). The excluded neonates
were those with multiple congenital abnormalities, known
chromosomal disorders, and infants of hypothyroid mothers.

Cord whole-blood TSH levels in the preterm group had a
mean of 3.64 mU/L (range: 1.06-10.06 mU/L, standard devia-
tion [SD]: 1.93; 95% CI of 3.15-4.13). Cord whole-blood TSH
levels in the full-term group had a mean of 4.56 mU/L (range:
1-12.4 mU/L, SD: 2.78; 95% CI 3.85-5.27). There was only
1 outlier in the preterm group, with a value of 10.06 mU/L.
During the rescreening, this preterm newborn had a serum TSH
level of 12.49 mU/L; however, in 2 subsequent samples (with
1 week between each sample), the TSH levels in plasma were
normal, and this patient did not require treatment with levothyr-
oxine, implying that the patient presented a transient hyperthyr-
otropinemia. The box plots of the distributions of cord TSH
levels are shown in Figure 1A and B.

The TSH level distributions of both preterm and full-term
neonates followed a nonnormal distribution (Shapiro-Wilk test
for neonatal TSH in preterm neonates, W = 0.918; P value =
.001; o = .05. Shapiro-Wilk for full-term neonates, W = 0.901;
P value = .0001; o = .05). Both distributions were similar
(Kolmogorov-Smirnov test, D = 0.203; P value = .153; o =
0.05; Figure 2); however, an estimation of quantiles of the
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Figure 2. Cumulative distribution of cord blood thyroid-stimulation
hormone (TSH) levels in preterm neonates (red) and cord full-term
neonates (blue). Both distributions are similar. Kolmogorov-Smirnov
test, D = 0.203; P value = .153; oo = .05.

distribution showed that the 85th percentile in the preterm cor-
responds to 5.6 mU/L whole-blood TSH level (Figure 3A) and
7.5 mU/L whole-blood TSH level in the full-term neonates
(Figure 3A and B).

In the preterm group, 2 neonates had elevated levels of TSH
once they reached the corrected gestational age of 37 weeks.
The first patient was a preterm neonate of 34 weeks of gesta-
tional age, with normal umbilical cord TSH levels, who pre-
sented 17.32 mU/L TSH serum levels at corrected age of
37 weeks (normal range: 1.36-8.80 mU/L). The second patient
was a preterm neonate of 36 weeks of gestational age, with nor-
mal umbilical cord TSH levels, who presented 13.67 mU/L
TSH serum levels at corrected age of 37 weeks (normal range:
1.36-8.80 mU/L). The first patient began treatment with
levothyroxine immediately after the diagnosis was confirmed.
Unfortunately, the second patient was lost to the program, and
currently we do not know whether she is receiving treatment.

Discussion

Given the metabolic implications of preterm infants (maternal—
placental T4 transfer, hypothalamic—pituitary—thyroid im-
maturity, developmental constraints on the synthesis and
peripheral metabolism of iodothyronines, iodine deficiency, and
nonthyroidal illness) cause low levels of thyroid hormones,""
and the more preterm the neonate is, the more immature the
fetal thyroid is to produce enough T4 for the high postnatal
requirements.''™'* This alteration in thyroid hormone home-
ostasis correlates with elevated prenatal morbidity and death
rate.'* Regardless of this physiological situation, in our pop-
ulation, these biological aspects are not taken into account
and there is no differentiation in the cutoff levels for pre-
term and term neonates. Besides, preterm neonates are not
rescreened, which can result in the presence of false negatives.

Notwithstanding the limitations of this study (exploratory
sample), this showed that the populations of both preterm
and full-term neonates were homogeneous, which allowed
undertaking an appropriate comparison between TSH cord
levels. We observed that the levels were lower in preterm
newborns than in the full-term newborns; however, an esti-
mation of quantiles of the distribution showed that the 85th
percentile in the preterm corresponds to 5.6 mU/L whole-
blood TSH level and 7.5 mU/L whole-blood TSH level in the
full-term neonates, so the cutoff in the neonatal screening
(>15 mU/L) should be lower for preterm. This is very
debatable as there is no consensus for the cutoff in the new-
borns. For example, the recommended cutoff for investigation
of CHT = CH (Congenital Hypothyroidis) in the United King-
dom is a blood spot TSH of 10 mU/L, but in other regional
thresholds (Northeast England) it is 6 mU/L.">'® It is impor-
tant to mention that, unlike many countries such as Uruguay
and Singapore—which previously performed screenings in
umbilical cords but now use dried blood spots—Colombia cur-
rently still screens in umbilical cords because the screening
program is needed to ensure 100% coverage and because of
the socioeconomic difficulties in the Colombian population
to bring infants to screenings, since newborns are not in the
health centers more than 24 hours after delivery. However,
in recent years, Colombian Institute of Health has been work-
ing to expand screenings and do them in dried blood spots.
While rescreening, 2 preterm infants had high TSH levels
after completing 37 weeks of gestation. The preterm infant
who presented with a high cord whole-blood TSH level
(10.06 mU/L) had a TSH serum level of 12.49 mU/L in the
rescreening, but in the control was standard, so the infant did
not require therapy. In the review of literature, there are several
reports about the quality of rescreening of preterm newborns
around the world: Chung et al'” studied 105 preterm infants and
showed that 31 (29%) had hypothyroxinemia and 13 (12%) had
CH. Goissen et al'® reported 29% as the incidence of transient
hypothyroxinemia in preterm infants <32 weeks of gestation
and 64% at <28 weeks. Srinivasan et al'> showed the similarity
between incidence of CH in preterm and full-term neonates.
Profound abnormalities of thyroid function can occur in pre-
term babies with transient hypothyroidism, but both categories
of hypothyroidism can be detected by a single TSH screening
with a relatively low cutoff. However, in the United Kingdom,
there is a policy to repeat the sample in preterm; this policy is
based on gestational age criteria and includes infants born at
less than 32 weeks gestation (<31 + 6 days) and repeat testing
at 28 days postnatal age, counting day of birth as day 0.'® The
challenges inherent in planning any NBS program are many,
from deciding which tests will be performed to identifying
when and how many (serial) samples should be collected, and
if they are preterm, it is even more complicated. Then, too, the
delayed development of some metabolic systems in preterm
newborns can cause inaccuracy in NBS tests for some condi-
tions. Even life saving infused nutritional support can create
confusion in the interpretation of metabolic NBS results,
whereby the Clinical and Laboratory Standards Institute



Journal of Inborn Errors of Metabolism & Screening

09 -
85-Percentil
0.8 - 80-Percentil

0,7
06 -
05
04
03
0‘2 4
01

Relative Cumublative Frequencies

o F § & L] 8 10 12

Cord TSH Preterm Neonates

0.9 1
85-Percentl]
08 - 80-Percentil

06 T
05 +
04 -
0.3 7
0.2
01 ¢

n + i 4 -+ e - 4 4 {

0 2 . ] 8 10 12 1%

Cord TSH Full-term Neonates

Rehtive Cumublative Frequencies

Figure 3. Relative cumulative frequencies of cord blood TSH levels. A, Relative cumulative frequencies of cord blood TSH levels in preterm
neonates. Percentile 80: 5.31 mU/L. Percentile 85: 5.6 mU/L. B, Relative cumulative frequencies of cord blood TSH levels in full-term neonates.
Percentile 80: 7.06 mU/L. Percentile 85: 7.55 mU/L. TSH indicates thyroid-stimulation hormone.

published a guideline for NBS for preterm, low birth weight,
and sick newborns, recommending a first screening upon
admission to a sick child birthing unit, again at 48 to 72 hours
of life, and once more at discharge or day 28 of life.'*** All this
indicates the importance of the reappraisal of the preterm pop-
ulation or changing the cutoff for preterm.

This pilot study, regardless of the limitations from the sam-
ple size and no follow-up of newborns, achieved showing a dif-
ference between the levels of neonatal TSH in preterm and
full-term infants. In addition to rescreening of preterm infants,
it was observed 1 correlation between serum and heel levels of
TSH. Moreover, this study found high levels of TSH in serum
of 2 of these infants, in which diseases that could elevate TSH
were discarded, given the persistent elevation in TSH required
management using levothyroxine, although these patients
require monitoring to assess the need for further treatment.
However, by not having a sufficiently large sample, there is
no correlation possible between screening parameters (sensitiv-
ity, specificity, and positive predictive value) and the different
sample timing, and further study with a larger population is
necessary to become conclusive.

Conclusion

While rescreening, 2 preterm infants had high TSH levels
when completing 37 weeks of gestation and 1 preterm infant
presented high TSH levels in the rescreening, with subse-
quent normal controls that never required management.
There is a clear difference between the levels of TSH in
preterm and full-term infants, which shows that the levels
of TSH in preterm are lower, so it is necessary to perform
a more robust study that can identify a cutoff for preterm
infants. Colombia requires a special protocol for CH NBS
in preterm infants.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References

1. Dimes Mo, PMNCH, Children St, WHO. In: Howson CP, Kinney
MV, Lawn JE, eds. Born Too Soon: The Global Action Report
on Preterm Birth. Geneva: World Health Organization; 2012:
1-124.

2. Borrajo GJ. Newborn screening in Latin America at the beginning
of the 21st century. J Inherit Metab Dis. 2007;30(4):466-481.

3. Padilla CD, Therrell BL. Newborn screening in the Asia Pacific
region. J Inherit Metab Dis. 2007;30(4):490-506.

4. de Bernal M, Caldas M, Bonilla RD, Chamorro GA, Matallana A.
Tamizacion para hipotiroidismo congénito en Cali y constitucion
de un centro piloto de referencia para la identificacion temprana
de la enfermedad. Colombia Médica. 2003;33(1):40-46.

5. Misnaza S, Garzon F. In: Publica VyCeS, ed. Informe del Evento
Hipotiroidismo Congénito, Hasta el Periodo Epidemiologico Tres
del Ario 2014. Colombia: Instituto Nacional de Salud de Colom-
bia; 2014:1-14.

6. Salud Md. In: Salud Md, ed. Resolucion numero 412 de 2000.
Colombia: Ministerio de Salud; 2000.

7. Salud Md. In: Salud Md, ed. Resolucion numero 3384 de 2000.
Colombia: Ministerio de Salud; 2000:1-58.

8. Ortiz T, Laverde G. Hipotiroidismo congénito, una respons-
abilidad de todos. Sociedad Colombiana de Pediatria (SCP):
LEGIS, CCAP; 2008:19-27.

9. Campos-Mifio S, Sasbon JS, von Dessauer B. Pediatric intensive
care in Latin America [in Spanish]. Med Intensiva. 2012;36(1):
3-10.

10. Bermudez A, Gonzalez N, Rosero M, Escobar J. In: Laboratorio
RN, ed. Protocolo de vigilancia del hipotiroidismo congenito.
Colombia: Instituto Nacional de Salud; 2008:1-43.

11. van Wassenaer AG, Kok JH. Hypothyroxinaemia and thyroid
function after preterm birth. Semin Neonatol. 2004;9(1):3-11.
12. Kratzsch J, Pulzer F. Thyroid gland development and defects.

Best Pract Res Clin Endocrinol Metab. 2008;22(1):57-75.



Giraldo et al

13.

14.

15.

16.

Mercado M, Yu VY, Francis I, Szymonowicz W, Gold H. Thyroid
function in very preterm infants. Early Hum Dev. 1988;16(2-3):
131-141.

Crump C, Winkleby MA, Sundquist J, Sundquist K. Preterm birth
and risk of medically treated hypothyroidism in young adulthood.
Clin Endocrinol (Oxf). 2011;75(2):255-260.

Srinivasan R, Harigopal S, Turner S, Cheetham T. Permanent
and transient congenital hypothyroidism in preterm infants. Acta
Paediatr. 2012;101(4):e179-e182.

Griffiths P, Griffiths W, Goddard P, Scott E, Tetlow L. In: Pro-
grammes NS, ed. 4 Laboratory Guide to Newborn Screening in
the UK for Congenital Hypothyroidism. United Kingdom: NHS
Newborn Blood Spot Screening Programme; 2014:1-50.

17.

18.

20.

Chung HR, Shin CH, Yang SW, et al. High incidence of thyroid
dysfunction in preterm infants. J Korean Med Sci. 2009;24(4):
627-631.

Goissen C, Fontaine C, Braun K, et al. Prospective study at 1 week
of life of thyroid function in 97 consecutive pre-term newborns
under 32 weeks of gestation [in French]. Arch Pediatr. 2011;
18(3):253-260.

. CLSI Develops Best Practices. Newborn screening in preterm,

low birth weight, and sick babies. Lab Med. 2009;40(11):653-655.
Clinical and Laboratory Standards Institute. Newborn Screening
for Preterm, Low Birth Weight, and Sick Newborns; Approved
Guideline. CLSI document NBS03-A. Wayne, PA: Clinical and
Laboratory Standards Institute; 2009.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


