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ABSTRACT
Background: Trisomy 18 syndrome, also known as Edwards syndrome, is a
chromosomal trisomy. The syndrome has historically been considered lethal owing
to its poor prognosis, and palliative care was primarily indicated for trisomy 18
neonates. Although there have been several reports on the improvement of survival
outcomes in infants with trisomy 18 syndrome through neonatal intensive care, few
studies have compared the impact of neonatal intensive care on survival outcomes
with that of non-intensive care. Therefore, we compared the survival-related
outcomes of neonates with trisomy 18 between intensive and non-intensive care.
Methods: Seventeen infants of trisomy 18 admitted to our center between 2007 and
2019 were retrospectively studied. We divided the patients into a non-intensive
group (n = 5) and an intensive group (n = 12) and evaluated their perinatal
background and survival-related outcomes of the two groups.
Results: The 1- and 3-year survival rates were both 33% in the intensive group, which
was significantly higher than that in the non-intensive group (p < 0.001). Half of the
infants in the intensive care group were discharged alive, whereas in the
non-intensive care group, all died during hospitalization (p = 0.049).
Conclusions: Neonatal intensive care for neonates with 18 trisomy significantly
improved not only survival rates but also survival-discharge rates. Our findings
would be helpful in providing 18 trisomy neonates with standard neonatal intensive
care when discussing medical care with their parents.

Subjects Emergency and Critical Care, Pediatrics, Medical Genetics, Palliative Care
Keywords Trisomy 18, Neonatal intensive care, Survival outcomes, Palliative care, Parental
autonomy

INTRODUCTION
Trisomy 18 (T18) syndrome, also known as Edwards syndrome, is the second most
common autosomal trisomy, after trisomy 21/Down syndrome (Cereda & Carey, 2012;
Edwards et al., 1960). The syndrome is associated with an increased risk of poor perinatal
outcomes including fetal death, stillbirth, and neonatal death, and as well as significant
psychomotor and cognitive disabilities after infancy (Cereda & Carey, 2012). Although
T18 has historically been considered lethal owing to its poor prognosis, with palliative care
had been primarily indicated for T18 neonates (Bos et al., 1992; McGraw & Perlman,
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2008), several recent reports have shown that T18 neonates receiving neonatal intensive
care survived longer than those in previous studies (Kaneko et al., 2008, 2009; Kosho et al.,
2006; Maeda et al., 2011; Nishi et al., 2014).

There have been many reports on the survival outcomes of T18 patients, with results
varying depending on study design. The 1-year survival rate for T18 neonates was
8.7–12.6% in population-based studies (Nelson et al., 2016; Rasmussen et al., 2003; Suto,
Isayama & Morisaki, 2021), whereas it increased to 25–59% in center-based studies
implementing neonatal intensive care as the primary medical policy for T18 neonates
(Kato et al., 2019; Kosho et al., 2006; Tamaki et al., 2022). Although neonatal intensive care
for T18 neonates potentially improves survival rates, few studies have compared the
impact of neonatal intensive care and non-intensive care on survival outcomes. When
healthcare providers discuss the medical management plan with parents based on the
natural history of their T18 neonate, it is essential to show the survival outcomes of T18
neonates receiving intensive care compared to those without intensive care.

Therefore, we compared the survival-related outcomes of T18 neonates, including
survival and discharge rates, between those receiving neonatal intensive care and
non-intensive care after birth.

MATERIALS AND METHODS
Study design and ethical statement
This was a single-center retrospective observational study. This study was approved by the
Institutional Review Board of Shiga University of Medical Science on December 1, 2021
(Approval No. R2021–144).

Data collection
We enrolled patients with karyotypically confirmed T18 before or after birth who were
admitted to our neonatal intensive care unit (NICU) within the first month of life between
2007 and 2019. We excluded one patient with partial trisomy. Our medical care policy for
T18 based on the best interest of the infant was determined according to the shared
decision-making method, which respects parental autonomy. When an infant or fetus is
diagnosed with T18, we offer three medical care policies for the infant: palliative,
restrictive, and intensive care. We defined restrictive care as non-intensive care excluding
highly invasive management such as full resuscitation at birth, respiratory management
under endotracheal intubation, and surgical procedures. In this study, we classified infants
receiving palliative or restrictive care as the non-intensive group and those receiving
intensive care as the intensive care group.

Statistical analyses
Continuous variables are shown as medians (interquartile ranges) and were assessed using
the Mann-Whitney U test. Categorical data are shown as n (%), and differences were
assessed using the chi-square test. Survival rates for 36 months were analyzed using
Kaplan-Meier curves and comparisons between the two groups were performed using a
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log-rank test. Statistical significance was set at P < 0.05. All statistical analyses were
performed using IBM SPSS software program (version 22.0; IBM Japan, Tokyo, Japan).

RESULTS
Perinatal background, major anomaly, surgical treatment, and survival
discharge
Excluding one infant with partial T18, a total of 17 infants with full T18 were analyzed,
including five classified into the non-intensive group and 12 classified into the intensive
group (Fig. 1). Table 1 shows the perinatal background, major anomalies, surgical
treatment, and survival to discharge of the T18 infants in this study. The percentage of
Caesarean deliveries was significantly higher in the intensive group than in the
non-intensive group. The Apgar score at 1 min was significantly lower in the non-intensive
group than in the intensive group, whereas there was no marked difference in the 5 min
Apgar score between the two groups. The other factors in the perinatal background
showed no significant differences between the two groups. The proportion of infants who
underwent surgical treatment was significantly higher in the intensive group than in the
non-intensive group. All infants in the non-intensive care group died during
hospitalization, whereas half of the infants in the intensive care group were discharged
alive (p = 0.049).

Survival rate
All five infants in the non-intensive-care group died within 1 month, while eight infants
(67%) in the intensive care group died, and the remaining four (33%) survived for 3 years.
The median survival time was 0 and 7 months in the non-intensive and intensive care
groups, respectively. Figure 2 shows the Kaplan-Meier survival curves for each group.
The 6-month survival rate was 66.7% (95% confidence interval CI [40.0–93.3%]), and the
survival rates at 12 and 36 months were both 33%. (95% CI [6.7–60.0%]) in the intensive
care group. The survival rate was significantly different between the two groups (p < 0.001).

DISCUSSION
Reviewing T18 infants cared for in our NICU, we revealed that neonatal intensive care for
T18 improved survival rates for three years and also found an increased rate of survival to
discharge compared to non-intensive care.

First, we revealed that neonatal intensive care for T18 neonates improved their survival
rates. The 1-year survival rates (33%) with neonatal intensive care in the present study is
close to that of a previous study (25%) (Kosho et al., 2006) but much lower than those of
the studies by Kaneko et al. (2009) and Tamaki et al. (2022) (47% and 59%, respectively).
One possible explanation for the difference in survival rates between the present study and
that of Kaneko et al. (2009) is the patient selection bias. Kaneko et al.’s (2009) study
included T18 infants who underwent cardiac surgery, whereas we included all T18 infants
who received intensive care regardless of cardiac surgery. A potential explanation for the
difference in survival rates between the present study and that of Tamaki et al. (2022) is the
indication for surgical treatment. Tamaki et al. (2022) indicated that the remarkable
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improvement in the survival of T18 patients in the late study period (2013–2017) could be
attributed to the high surgical rates compared to those in the early period (2008–2012).
The 1-year survival rate of 46% and 3-years survival rate of 25% for their total study
periods (2008–2017) were closer to the present findings (33% for both 1- and 3-year
survival rates). Our finding of a low survival rate with non-intensive care is consistent with
Subramaniam et al.’s (2016) study, which indicated a median survival time of 0 days in T18

18 trisomy in NICU 
in 2007-2019

(n=18)

Analyze
(n=17)

Partial trisomy
n=1

Palliative
(n=3)

Restrictive
(n=2)

Intensive
(n=12)

Medical care

Figure 1 Outline of this study. T18 infants who received palliative or restrictive care were classified into
the non-intensive group, while those who received intensive care were classified into the intensive
group. Full-size DOI: 10.7717/peerj.16537/fig-1

Table 1 Descriptive data of 18 trisomy infants, and comparison of perinatal background, anomaly, treatment and discharge according to
medical care.

All
(n = 17)

Non-intensive
(n = 5)

Intensive
(n = 12)

p

Perinatal background

G.A. at birth (weeks) 37.6 (37.3–40.2) 37.6 (37.5–37.6) 37.5 (36.5–40.4) 0.40

Birth weight (g) 1,806 (1,644–1,917) 1,732 (1,722–1,844) 1,814 (1,606–1,936) 0.83

Gender (male) 5 (29%) 1 (20%) 4 (33%) 0.08

Mode of delivery (c/s) 8 (47%) 0 (0%) 8 (66%) 0.01

Out-born 3 (18%) 1 (20%) 2 (17%) 0.87

Prenatal diagnosis 8 (47%) 4 (80%) 4 (33%) 0.08

Apgar score at 1 min 4 (3–5) 2 (1–4) 4 (3.8–5.5) 0.04

Apgar score at 5 mins 7 (6–8) 5 (4–6) 4 (6–8.3) 0.06

Major anomaly

Cardiac diseases 17 (100%) 5 (100%) 12 (100%) 0.085

Esophageal atresia 3 (18%) 1 (20%) 3 (25%) 0.82

Surgical treatment

Cardiac surgery 5 (29%) 0 (0%) 5 (42%) 0.09

GI surgery 3 (18%) 0 (0%) 3 (25%) 0.22

Any surgery 8 (47%) 0 (0%) 8 (67%) 0.01

Survival discharge 6 (35%) 0 (0%) 6 (50%) 0.049

Note:
GA, gestational age; c/s, Caesarean section; GI, gastrointestinal.

Koshida and Takahashi (2023), PeerJ, DOI 10.7717/peerj.16537 4/8

http://dx.doi.org/10.7717/peerj.16537/fig-1
http://dx.doi.org/10.7717/peerj.16537
https://peerj.com/


infants who received no interventions, as well as with Dereddy et al.’s (2017) study, which
showed a 1-year survival rate of 3.9%. A significantly higher survival rate with intensive
care for T18 neonates than with non-intensive care would justify providing standard
neonatal intensive care to T18 neonates, as we do for critically ill neonates without T18
after birth. At the same time, it could be ethically unacceptable to not provide standard
intensive care to a neonate simply because of the T18 diagnosis.

Next, we found that neonatal intensive care for trisomy 18 increased the rate of survival
to discharge compared to non-intensive care. Consistent with Cortezzo, Tolusso & Swarr
(2022), the survival to discharge rate for T18 infants with neonatal intensive care was
significantly higher than that for those who did not receive intensive care. Consistent with
recent studies (Kato et al., 2019; Tamaki et al., 2022), approximately half of the T18 infants
in the neonatal intensive care unit were discharged alive. In addition to the survival period,
the survival-discharge rate is also considered an important infant survival outcome that
helps parents make decisions about their infant’s care.

Showing that intensive care for T18 infants improves the survival and
survival-discharge rates compared to non-intensive care, our results suggest that T18 is no
longer a uniformly lethal disease, as T18 infants are capable of being discharged home.
Many perinatal professionals hold strong beliefs that the quality of life of individuals with
severe disabilities is so poor that it would be unethical to prolong their lives (Pallotto &
Lantos, 2017). Despite the severe developmental delay in T18 children, their parents had a
positive attitude toward their care, and these children seemed to interact well with their
parents and siblings (Kosho et al., 2013). Healthcare providers should convey recent data
concerning the improvement of T18 survival outcomes through neonatal intensive care to
parents whose fetuses or neonates have T18, thus helping parents make decisions
regarding intensive care for these patients. Healthcare providers could present policies that
make neonatal intensive care the standard of care for T18 neonates according to their
respective institutional policies.

Figure 2 The Kaplan-Meier survival curve of the 3-year survival of 18 trisomy infants. The 6-month
survival rate was 66.7% (95% CI [40.0–93.3%]), and the 36-month survival rate was 33.3% (95% CI
[6.7–60.0%]) in the intensive group. The survival rate was significantly different between the two groups
(p < 0.001). Full-size DOI: 10.7717/peerj.16537/fig-2
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Interestingly, the rate of prenatal diagnosis of T18 was much higher in the non-intensive
group than in the intensive group (80% vs. 30%). We therefore investigated the impact of a
prenatal diagnosis on parental decision making regarding the medical care policy for their
infant after birth. A prenatal diagnosis result of T18 could lead parents to be more likely to
opt for non-intensive care rather than intensive care for their infant, considering the
clinical data indicating a poor prognosis for T18 infants. This speculation could be
supported by the official report on non-invasive prenatal tests in Japan, which indicates
that 60.6% of pregnancies were terminated following a prenatal diagnosis of T18 (Steering
Committee for Prenatal Testing Approval System in Japan, 2023). As we evaluated patients
whose fetus was prenatally diagnosed to have T18 after 22 weeks of gestation, a stage in
which termination is not permitted, it is understandable that most parents would select
non-intensive care for their infant after birth instead of termination of their pregnancy.

Several limitations of the current study should be mentioned. First, the number of
participants in this study was smaller than that in other recent studies (Cortezzo, Tolusso &
Swarr, 2022; Kaneko et al., 2009; Kato et al., 2019; Tamaki et al., 2022) and thus may be less
reliable for evaluating postnatal outcomes. Despite the small number of patients at a single
center, we demonstrated an improvement in survival outcomes of T18 neonates with
intensive care compared to non-intensive care within the same period, which was based on
parental autonomy, whereas several studies have shown the improvement of survival
outcomes by intensive care for T18 neonates compared to previous periods or with
population-based data. Second, the study did not include fetal death patients of T18 with a
prenatal diagnosis. Some of these fetal deaths may have been cases in which the parents
might have requested intensive care for their neonates after birth. If they were included in
the intensive group, the difference in postnatal outcomes from the non-intensive group
might have changed.

CONCLUSIONS
We conclude that neonatal intensive care for T18 infants improves not only survival rates
but also survival-discharge rates. Healthcare providers should be aware that neonatal
intensive care for T18 is the standard of care and should discuss the medical management
policy for T18 with parents before and after birth.

ACKNOWLEDGEMENTS
We thank the medical staff in the NICU of the Shiga University of Medical Science
Hospital for their assistance with this study.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This work was supported by JSPS KAKENHI Grant Number JP21K10494. The funders
had no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript.

Koshida and Takahashi (2023), PeerJ, DOI 10.7717/peerj.16537 6/8

http://dx.doi.org/10.7717/peerj.16537
https://peerj.com/


Grant Disclosures
The following grant information was disclosed by the authors:
JSPS KAKENHI: JP21K10494.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions
� Shigeki Koshida performed the experiments, analyzed the data, prepared figures and / or
tables, and approved the final draft.

� Kentaro Takahashi conceived and designed the experiments, authored or reviewed drafts
of the article, and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

This study was approved by the Institutional Review Board of Shiga University of
Medical Science (Approval No. R2021–144).

Data Availability
The following information was supplied regarding data availability:

The clinical data used in the current study are shown as raw values in the Supplemental
File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.16537#supplemental-information.

REFERENCES
Bos AP, Broers CJM, Hazebroek FWJ, Tibboel D, Molenaar JC, van Hemel JO, Wesby-van

Swaay E. 1992. Avoidance of emergency surgery in newborn infants with trisomy 18. The Lancet
339(8798):913–915 DOI 10.1016/0140-6736(92)90940-5.

Cereda A, Carey JC. 2012. The trisomy 18 syndrome. Orphanet Journal of Rare Diseases 7(1):81
DOI 10.1186/1750-1172-7-81.

Cortezzo DME, Tolusso LK, Swarr DT. 2022. Perinatal outcomes of fetuses and infants diagnosed
with trisomy 13 or trisomy 18. Journal of Pediatrics 247:116–123.e5
DOI 10.1016/j.jpeds.2022.04.010.

Dereddy NR, Pivnick EK, Upadhyay K, Dhanireddy R, Talati AJ. 2017. Neonatal hospital course
and outcomes of live-born infants with trisomy 18 at two tertiary care centers in the United
States. American Journal of Perinatology 34(3):270–275 DOI 10.1055/s-0036-1586753.

Edwards JH, Harnden DG, Cameron AH, Crosse VM, Wolf OH. 1960. A new trisomic
syndrome. The Lancet 275(7128):787–790 DOI 10.1016/S0140-6736(60)90675-9.

Kaneko Y, Kobayashi J, Achiwa I, Yoda H, Tsuchiya K, Nakajima Y, Endo D, Sato H,
Kawakami T. 2009. Cardiac surgery in patients with trisomy 18. Pediatric Cardiology
30(6):729–734 DOI 10.1007/s00246-009-9427-0.

Koshida and Takahashi (2023), PeerJ, DOI 10.7717/peerj.16537 7/8

http://dx.doi.org/10.7717/peerj.16537#supplemental-information
http://dx.doi.org/10.7717/peerj.16537#supplemental-information
http://dx.doi.org/10.7717/peerj.16537#supplemental-information
http://dx.doi.org/10.7717/peerj.16537#supplemental-information
http://dx.doi.org/10.1016/0140-6736(92)90940-5
http://dx.doi.org/10.1186/1750-1172-7-81
http://dx.doi.org/10.1016/j.jpeds.2022.04.010
http://dx.doi.org/10.1055/s-0036-1586753
http://dx.doi.org/10.1016/S0140-6736(60)90675-9
http://dx.doi.org/10.1007/s00246-009-9427-0
http://dx.doi.org/10.7717/peerj.16537
https://peerj.com/


Kaneko Y, Kobayashi J, Yamamoto Y, Yoda H, Kanetaka Y, Nakajima Y, Endo D, Tsuchiya K,
Sato H, Kawakami T. 2008. Intensive cardiac management in patients with trisomy 13 or
trisomy 18. American Journal of Medical Genetics, Part A 146A(11):1372–1380
DOI 10.1002/ajmg.a.32311.

Kato E, Kitase Y, Tachibana T, Hattori T, Saito A, Muramatsu Y, Takemoto K, Yamamoto H,
Hayashi S, Yasuda A, Kato Y, Ieda K, Oshiro M, Sato Y, HayakawaM. 2019. Factors related to
survival discharge in trisomy 18: a retrospective multicenter study. American Journal of Medical
Genetics, Part A 179(7):1253–1259 DOI 10.1002/ajmg.a.61146.

Kosho T, Kuniba H, Tanikawa Y, Hashimoto Y, Sakurai H. 2013. Natural history and parental
experience of children with trisomy 18 based on a questionnaire given to a Japanese trisomy 18
parental support group. American Journal of Medical Genetics, Part A 161(7):1531–1542
DOI 10.1002/ajmg.a.35990.

Kosho T, Nakamura T, Kawame H, Baba A, Tamura M, Fukushima Y. 2006. Neonatal
management of trisomy 18: clinical details of 24 patients receiving intensive treatment.
American Journal of Medical Genetics Part A 140A(9):937–944 DOI 10.1002/ajmg.a.31175.

Maeda J, Yamagishi H, Furutani Y, Kamisago M, Waragai T, Oana S, Kajino H, Matsuura H,
Mori K, Matsuoka R, Nakanishi T. 2011. The impact of cardiac surgery in patients with
trisomy 18 and trisomy 13 in Japan. American Journal of Medical Genetics, Part A
155(11):2641–2646 DOI 10.1002/ajmg.a.34285.

McGraw MP, Perlman JM. 2008. Attitudes of neonatologists toward delivery room management
of confirmed trisomy 18: potential factors influencing a changing dynamic. Pediatrics
121(6):1106–1110 DOI 10.1542/peds.2007-1869.

Nelson KE, Rosella LC, Mahant S, Guttmann A. 2016. Survival and surgical interventions for
children with trisomy 13 and 18. JAMA 316(4):420–428 DOI 10.1001/jama.2016.9819.

Nishi E, Takamizawa S, Iio K, Yamada Y, Yoshizawa K, Hatata T, Hiroma T, Mizuno S,
Kawame H, Fukushima Y, Nakamura T, Kosho T. 2014. Surgical intervention for esophageal
atresia in patients with trisomy 18. American Journal of Medical Genetics, Part A 164(2):324–330
DOI 10.1002/ajmg.a.36294.

Pallotto I, Lantos JD. 2017. Treatment decisions for babies with trisomy 13 and 18. HEC Forum
29(3):213–222 DOI 10.1007/s10730-017-9319-2.

Rasmussen SA, Lee-Yang Wong C, Yang Q, May KM, Friedman JM. 2003. Population-based
analyses of mortality in trisomy 13 and trisomy 18. Pediatrics 111(4 Pt 1):777–784
DOI 10.1542/peds.111.4.777.

Steering Committee for Prenatal Testing Approval System in Japan. 2023. Follow-up study of
100,000 pregnant women who underwent NIPT. Available at https://jams-prenatal.jp/testing/
nipt/follow-up-survey/ (accessed 27 September 2023).

Subramaniam A, Jacobs AP, Tang Y, Neely C, Philips JB, Biggio JR, Robin NH, Edwards RK.
2016. Trisomy 18: a single-center evaluation of management trends and experience with
aggressive obstetric or neonatal intervention. American Journal of Medical Genetics, Part A
170(4):838–846 DOI 10.1002/ajmg.a.37529.

Suto M, Isayama T, Morisaki N. 2021. Population-based analysis of secular trends in age at death
in trisomy 18 syndrome in Japan from 1975 to 2016. Neonatology 118(1):47–53
DOI 10.1159/000512922.

Tamaki S, Iwatani S, Izumi A, Hirayama K, Kataoka D, Ohyama S, Ikuta T, Takeoka E,
Matsui S, Mimura H, Minamikawa S, Nakagishi Y, Yoshimoto S, Nakao H. 2022. Improving
survival in patients with trisomy 18. American Journal of Medical Genetics, Part A
188(4):1048–1055 DOI 10.1002/ajmg.a.62605.

Koshida and Takahashi (2023), PeerJ, DOI 10.7717/peerj.16537 8/8

http://dx.doi.org/10.1002/ajmg.a.32311
http://dx.doi.org/10.1002/ajmg.a.61146
http://dx.doi.org/10.1002/ajmg.a.35990
http://dx.doi.org/10.1002/ajmg.a.31175
http://dx.doi.org/10.1002/ajmg.a.34285
http://dx.doi.org/10.1542/peds.2007-1869
http://dx.doi.org/10.1001/jama.2016.9819
http://dx.doi.org/10.1002/ajmg.a.36294
http://dx.doi.org/10.1007/s10730-017-9319-2
http://dx.doi.org/10.1542/peds.111.4.777
https://jams-prenatal.jp/testing/nipt/follow-up-survey/
https://jams-prenatal.jp/testing/nipt/follow-up-survey/
http://dx.doi.org/10.1002/ajmg.a.37529
http://dx.doi.org/10.1159/000512922
http://dx.doi.org/10.1002/ajmg.a.62605
http://dx.doi.org/10.7717/peerj.16537
https://peerj.com/

	Significant improvement in survival outcomes of trisomy 18 with neonatal intensive care compared to non-intensive care: a single-center study ...
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	flink6
	References



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /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 0.15
    /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /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 0.15
    /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 false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


