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Objective: To determine the correlation between the rapid biophysical profile (rBPP), the combination of amniotic fluid index
(AF1), and sound-provoked fetal movement (SPFM) detected by ultrasound, and the full biophysical profile (FBP) in terms of
abnormal and normal result.

Material and Method: A prospective study was performed in 200 singleton pregnancies with no fetal anomalies between

30-42 weeks of gestation indicated for non-stress test (NST). All participants received both the standard (FBP) and the new
rBPP examinations. Abnormal fetal test was defined as having a score of < 6 for FBP or < 2 for rBPP. The main outcome
measurement was Spearman § correlation coefficient (r ) between both examinations.

Results: The incidences of the abnormal tests were 1.5% and 6.0% in FBP and rBPP, respectively. The data showed a positive
correlation between the two tests (r = (0.67; p < 0.01). Regarding the operative time, FBP assessment was 25.56 + 8.75 times

longer than rBPP. The number of abnormal NST was remarked at 1.5% while oligohydramnios and abnormal SPFM were
detected at 5% and 2%, respectively. Compared to the standard NST, rBPP test was significantly superior in terms of
correlation with FBP (v, =0.67 vs. 0.33) and shorter duration of test (1.21 + 0.32 min. vs. 21.65 + 5.47).

Conclusion: The statistically significant positive correlation between rBPP and FBP has been revealed. Due to its simplicity,

rapidity, and no need of expensive equipment or experienced interpreter, the rBPP may be alternatively used as a primary
antepartum fetal test in the overcrowded obstetric center or when fetal surveillance tests are limited.
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Antepartum fetal surveillance, one of the
most common and essential examinations in obstetric
care is composed of many techniques such as non-
stress test (NST), contraction stress test (CST), and
fetal biophysical profile (FBP). NST remains the most
widely used method due to its simple and non-invasive
technique with only a few limitations. It is described by
the observation of fetal heart rate (FHR) accelerations
in response to fetal movement during the relaxation
of uterus. Its abnormal result represents the acute
fetal hypoxic condition. Nevertheless, its high false
positive rate, considerably long duration, high cost,
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and lack of experienced interpreters make NST a non-
ideal fetal test. CST, which involves FHR response to
uterine contractions, has been proposed as a lower
false negative test when compared to NST. However,
this time consuming technique is rather complicated
and requires oxytocin administration, which is
contraindicated in some particular circumstances
such as abruptio placenta, twins, and preterm labor. In
terms of efficacy, CST yields a relatively high false
positive rate and equivocal results. Fetal biophysical
profile (FBP), the combination of NST and four fetal
ultrasound parameters, was first introduced by
Manning et al®¥. This more accurate and lower
false positive rate technique has been performed by
evaluating five fetal biophysical factors including
fetal breathing, fetal tone, fetal gross body movements,
fetal heart rate acceleration (NST), and amniotic fluid
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volume(AFV)“9. However, FBP is reserved for only a
limited number of patients due to the requirement
of equipment, well-trained ultrasonographers, and
adequate examination time (at least 30 minutes).
Therefore, many investigators have put in a lot of
effort to develop a simple, rapid, and reliable fetal
test to use as a screening tool. Rapid biophysical
profile (rBPP) described by amniotic fluid index (AFI)
measurement with sound-provoked fetal movement
(SPFM) test has been proposed by many researchers
as a promising technique for fetal surveillance!®.
Despite the extensive use of rBPP, the study of the
correlation between rBPP and FBP is very limited.
Hence, the present research studied the correlation
between the two tests in terms of abnormal and normal
test detection. The obtained data may be reassuring
and encouraging to the application of this technique
when NST is unavailable.

Material and Method

After the approval of the Institute’s Ethics
Committee, 200 pregnant women who underwent NST
at the Maternal Fetal Medicine Division, Department
of Obstetrics and Gynecology, Faculty of Medicine,
Siriraj Hospital, Bangkok, Thailand and met the
inclusion criteria of singleton pregnancy and had a
gestational age of 30-42 weeks were invited to join
the present study. The indication for NST included
poor maternal weight gain, decreased fetal movement,
suspected intrauterine growth restriction, postterm
pregnancy, diabetes mellitus, hypertension, renal
disease, and pregnancy induced hypertension.
Multiple pregnancies and anomaly fetus were excluded.
Informed consent was obtained from all participants.
The present study protocol was designed to ensure
that each patient received both FBP and rBPP test.
Initially, NST was performed in all patients then
the remaining fetal ultrasound parameters (AFI,
fetal breathing, fetal tone, and fetal movement) were
examined to complete the FBP test. After a 10-minute
break, SPFM was carried out by the same examiner to
finish the rBPP test. The obstetric care absolutely
relied on the result obtained by the gold standard FBP
technique.

To perform fetal surveillance test, the patient
was arranged in semi-Fowler position attached to the
NST device (Philips Antepartum Monitor Series 50A,
Andover, MA, USA). Doppler transducer was applied
to record fetal heart rate and tocodynamometer was
used to observe spontancous uterine contraction. In
case of no FHR acceleration occurring in 20 minutes,
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the fetus was then aroused by applying an artificial
larynx (Mountain Bell, Corometrics, 80 MHz) on the
maternal abdomen just above the fetal head for three
seconds®. The stimulus could be repeated up to three
times if no qualifying FHR acceleration was observed
in 15 seconds. This technique has been proved to
increase FHR accelerations and long-term variability
by producing an abrupt change from a quiet to an
active state of the fetus!?. As a result, the incidence of
non-reactive tests is lowered and the testing time
is reduced"’. The FHR tracing was considered as
reactive or normal when two or more fetal heart rate
accelerations occurred in 20 minutes. If the criterion
was not met in 40 minutes, the test was interpreted as
non-reactive or abnormal NST. The appearance of
significant FHR deceleration was also interpreted as
abnormal NST. Each NST was performed by well-
trained and experienced nurses whereas the fetal
tracing was analyzed and interpreted by the same
maternal fetal medicine doctor.

Then, AFI and other fetal ultrasound
parameters were evaluated by using the real-time
scanner (model SSD-1700 Dyna View II; Aloka, Tokyo,
Japan) with a 3.5 MHz abdominal transducer. To obtain
AFTI, the uterus was divided into four equal quadrants,
then the transducer was placed along the maternal
longitudinal axis and held perpendicular to the floor.
AFI was calculated by adding the vertical, cord free
depth of the largest amniotic fluid pocket in each
quadrant together?. The other fetal biophysical
variables (fetal breathing, gross body movement, and
tone) were observed subsequently during the same
examination'>!'¥,

The SPFM test was performed by using an
artificial larynx with the same technique as mentioned
before®. The result was interpreted as response or
normal when fetal movement was observed by
ultrasound within 15 seconds after the stimulation. The
abnormal result or no response was diagnosed if no
fetal movement was detected after three times of fetal
stimulation.

According to Manning et al and Voxman et
al® each of five biophysical variables has a possible
score of 2, for a total of 10. The FBP scoring system is
shown in Table 1. The normal FBP score (> 8) explains
that the fetus is in good condition without hypoxia.
The abnormal FBP test is diagnosed when the score is
< 6 and fetal hypoxia is suspicious.

For rBPP, to simplify the interpretation, the
authors used the scoring system as shown in Table 2.
The rBPP score of 4, characterizes the reliable fetal
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Table 1. Fetal biophysical profile (FBP) scoring system

Biophysical variable

Normal (score = 2)

Abnormal (score = 0)

Fetal breathing movements (FBM)

Gross body movements

Fetal tone

One or more episodes of FBM
> 30 sec in 30 min

Three or more discrete body/
limb movements in 30 min
(episodes of active continuous
movement considered as single
movement)

One or more episodes of active
extension with return to flexion
of fetal limb(s) or trunk; opening
and closing of hand considered

Absent or no episode of FBM
> 30 sec in 30 min

Two or less episodes of body/
limb movements in 30 min

Either slow extension with return
to partial flexion or movement of
limb in full extension or absent
fetal movement

normal tone
Reactive fetal heart rate

Two or more episodes of
acceleration of > 15 bpm and of
> 15 sec associated with fetal

Less than 2 episodes of
acceleration of FHR or
acceleration of < 15 bpm in 40 min

movement in 20 min

Amniotic fluid volume >5cm

<5cm

Interpretation Score = 8-10 Normal fetus
Score =6 Fetal hypoxia is suspicious
Score = 0- 4 Fetal hypoxia

Modified from Manning et al and Voxman et al®!%

circumstance while the score of < 2 represents the
non-reassuring state of the fetus.

Demographic data of the participants and
duration of each test were collected for analysis. The
correlation of the outcome between FBP and rBPP was
studied by using Spearman’s correlation coefficient.
A p-value of less than 0.05 was considered statistical
significance correlation.

Results

Among 200 eligible pregnant women, the
mean of maternal and gestational age were 27.39 + 6.44
years and 36.5 +2.71 weeks, respectively (Table 3). The
majority of the participants (53%) were primigravida
with maternal weight of 65.71 + 10.08 kilograms by
average. The common indications for fetal surveillance
were maternal poor or static weight gain (56.5%)
and decreased fetal movement (26.5%) (Table 4). The
incidence of abnormal FBP and rBPP were 1.5% and 6.0%,
respectively (Table 5). By using Spearman’s correlation
coefficient, the statistical analysis demonstrated that
rBPP’s score correlated to FBP’s score in a moderate to
good level (correlation coefficientr = 0.67,p <0.01).
Regarding the duration of tests, FBP assessment was
25.56 + 8.75 times significantly greater than that of
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Table 2. Rapid biophysical profile (SPFM and AFI)
scoring system

rBPP Normal (score=2) Abnormal (score = 0)
SPFM Response Non response
AFI >5cm <5cm
Total (score) 4 0
Interpretation Score =4 Normal fetus

Score =0-2 Fetal hypoxia

Table 3. Demographic data of the studied population

Characteristic Mean + SD/
number of cases (%)

Maternal age (yr) 2739+ 6.44
Primigravida 106 (53 %)
Multigravide 94 (47 %)
Gestational age (wk) 36.54 +2.71
Weight (kg) 65.71 +10.08
Pre-meal status 60 (30%)
Post-meal status 140 (70%)

Data were presented as mean + standard deviation (SD) or
number (%)
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Table 4. Indications for antepartum fetal testing

Indications No. of patients (n = 200) %
Poor weight gain or static weight 113 56.5
Decreased fetal movement 53 26.5
Post term 20 10.0
Suspected of intrauterine growth restriction 5 2.5
Medical complications: diabetes mellitus, chronic hypertension, renal diseases and 3 L.5
pregnancy induced hypertension

Others: maternal anxiety, suspected pregnancy induced hypertension 6 3.0

Table 5. Number of abnormal fetal tests characterized by
maternal pre/post meal status

Fetal tests Premeal Postmeal Total abnormal
(n=200) (n=60) (n = 140) results (%)
FBP 1 2 3(1.5)
rBPP 5 7 12 (6)

NST 2 1 3(1.5)
AFI 3 7 10 (5)

FB 1 0 1(0.5)
FM 0 0 0(0)

FT 3 12 16 (8.0)
SPFM 1 3 4(2)

BP = full biophysical profile; rBPP = rapid biophysical
profile; NST = non-stress test; AFI = amniotic fluid index;
FB = fetal breathing; FM = fetal movement; FT = fetal tone;
SPFM = sound provoked fetal movement test

Table 6. The correlation of scores among FBP, rBPP and

NST
Test Correlation coefficient*  Significance (2-tailed)
with FBP
rBPP 0.666 p <0.01
NST 0.329 p <0.01

* Spearman’s correlation coefficient is significant at the 0.01
level (2-tailed)

rBPP (29.74 +10.18 vs. 1.21 + 0.32 min). The time used
for each parameter measurement is shown in Table 7. In
the present study, the prevalence of non-reactive NST
and/or significant deceleration was 1.5% while
oligohydramnios and abnormal SPFM were detected
at 5% and 2%, respectively. Compared to the standard
NST, rBPP test was significantly superior in terms of
correlation with FBP (r, = 0.67 vs. 0.33). Additionally,
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Table 7. Operative time for each fetal test

Test Min (min) Max (min) Mean + SD (min)
FBP 21.18 70.20 29.74 +10.19
rBPP 0.85 2.53 1.214+0.32
NST 20 40 21.65 +5.47
FB, FM, FT 1 30 790+ 79
AFI 0.83 2.50 1.11+0.24
SPFM 0.017 0.75 0.096 + 0.17

FBP = full biophysical profile; rBPP = rapid biophysical
profile; NST = non-stress test; AFI = amniotic fluid index;
FB = fetal breathing; FM = fetal movement; FT = fetal tone;
SPFM = sound provoked fetal movement test

the duration of NST was 18 times greater than that of
rBPP (21.65+5.47 vs. 1.21 + 0.32 min). Moreover, the
presented data also suggested that maternal postmeal
and premeal status correlated with neither FBP nor rBPP
outcomes in terms of abnormal and normal test
detection.

Discussion

The FBP as a non-invasive, very accurate
and applicable antenatal method to all patients is
particularly attractive since it provides immediate
individual results, does not provoke fetal distress.
FBP has a low false positive rate and consists of
acute markers of fetal hypoxia (fetal breathing, fetal
movement, fetal tone, and FHR reactivity), and a
chronic marker of fetal hypoxia that gives a better
notion of uteroplacental reserve (AFI). However, there
are disadvantages of this test. FBP is time-consuming
as it includes at least a 30 minutes observation period
of fetal biophysical activities and cardiotocographic
registration (NST), which requires 20-40 minutes.
Moreover, an expensive fetal heart rate monitor and
an experienced interpreters are needed.
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RBPP is simpler, inexpensive, and is faster. It
has been developed to evaluate fetal well being when
an NST machine is unavailable.

The present study has demonstrated a
correlation between rBPP and FBP test and shown the
superiority of rBPP to NST in not only the correlation
with FBP but also the shorter operative time. In terms
of predictive value, the NST alone appears to have
predictive value. However, this may be because only
the acute sign of fetal hypoxia were evaluated. On
the contrary, AFI, the chronic hypoxia indicator, and
SPFM, the acute fetal hypoxia marker, have been
thoroughly examined by the rBPP.

The obtained data encouraged the use of
rBPP as an alternative antepartum test to evaluate
the fetal well-being. In particular, its simplicity,
shorter duration, no obligation of NST, or experienced
interpreter makes the rBPP a good choice for the
obstetric center that is rather crowded or limited in
experienced NST interpreters. Moreover, in developing
countries, ultrasound machines that can be used in
many fields of medicine are more available than NST
equipment that are used specificly by the obstetric
department. In addition, the rBPP does not need
expensive high-resolution ultrasound equipment. If
this technique is applied as a screening fetal test in
rural areas, it will help in reduce the number of referral
cases for complete fetal biophysical profile in tertiary
care centers. However, the accuracy of rBPP test
(in terms of sensitivity, specificity, false positive, and
false negative rates) should be extensively verified
and a larger number of studied populations including
more abnormal tests need to be investigated.

Several fetal stimulation techniques
including halogen light spotting!®, manual fetal
head stimulation"® have been studied with lower
success than the sound provoked device or the
artificial larynx. This instrument produces the specific
quality of sound with 110 dB of loudness and the
frequency of 80 MHz. Despite its high efficacy, other
inexpensive instrument that can generate the same
quality of sound should be invented and studied to
reduce the cost further.

In conclusion, the present study revealed the
significant positive correlation between rBPP and FBP.
The further area of researches should be focusing on
the accuracy of this technique and the substitution of
the vibroacoustic stimulation device. rBPP may be
used alternatively as a primary antepartum fetal test in
the overcrowded center or when there is a shortage of
fetal surveillance tests.

J Med Assoc Thai Vol. 93 No. 7 2010

Acknowledgement

The authors thank Mr. Suthipol Udom-
punthurak from the Division of Clinical Epidemiology
and Ms. Chidchanok Channarong from the Division of
Obstetric and Gynecologic Registry for their valuable
advices and statistical analysis.

References

1. Freeman RK, Anderson G, Dorchester W. A
prospective multi-institutional study of antepartum
fetal heart rate monitoring. I. Risk of perinatal
mortality and morbidity according to antepartum
fetal heart rate test results. Am J Obstet Gynecol
1982;143:771-7.

2. Manning FA, Morrison I, Lange IR, Harman CR,
Chamberlain PF. Fetal assessment based on fetal
biophysical profile scoring: experience in 12,620
referred high-risk pregnancies. I. Perinatal mortality
by frequency and etiology. Am J Obstet Gynecol
1985; 151:343-50.

3. Manning FA, Morrison I, Lange IR, Harman CR,
Chamberlain PF. Fetal biophysical profile scoring:
selective use of the nonstress test. Am J Obstet
Gynecol 1987; 156: 709-12.

4. Baskett TF, Allen AC, Gray JH, Young DC, Young
LM. Fetal biophysical profile and perinatal death.
Obstet Gynecol 1987; 70: 357-60.

5. Vintzileos AM, Campbell WA, Ingardia CJ,
Nochimson DJ. The fetal biophysical profile and
its predictive value. Obstet Gynecol 1983; 62: 271-8.

6. Nageotte MP, Towers CV, Asrat T, Freeman RK.
Perinatal outcome with the modified biophysical
profile. Am J Obstet Gynecol 1994; 170: 1672-6.

7. Tongprasert F, Jinpala S, Srisupandit K,
Tongsong T. The rapid biophysical profile for
early intrapartum fetal well-being assessment.
Int J Gynaecol Obstet 2006; 95: 14-7.

8. Tongsong T, Piyamongkol W, Anantachote A,
Pulphutapong K. The rapid biophysical profile for
assessment of fetal well-being. J Obstet Gynaecol
Res 1999;25:431-6.

9. Clark SL, Sabey P, Jolley K. Nonstress testing with
acoustic stimulation and amniotic fluid volume
assessment: 5973 tests without unexpected fetal
death. Am J Obstet Gynecol 1989; 160: 694-7.

10. Bartnicki J, Dudenhausen JW. Antepartum
vibroacoustic stimulation in patients with low fetal
heart rate variability. Int ] Gynaecol Obstet 1995;
48:173-7.

11. Smith CV, Phelan JP, Platt LD, Broussard P, Paul
RH. Fetal acoustic stimulation testing. II. A

763



randomized clinical comparison with the nonstress index as a predictor of adverse perinatal outcome.

test. Am J Obstet Gynecol 1986; 155: 131-4. J Perinatol 2002; 22: 282-5.

12. Rutherford SE, Phelan JP, Smith CV, Jacobs N. 15. Caridi BJ, Bolnick JM, Fletcher BG Rayburn WF.
The four-quadrant assessment of amniotic fluid Effect of halogen light stimulation on nonstress
volume: an adjunct to antepartum fetal heart rate testing. Am J Obstet Gynecol 2004; 190: 1470-2.
testing. Obstet Gynecol 1987; 70: 353-6. 16. Druzin ML, Gratacos J, Paul RH, Broussard P,

13. Manning FA, Platt LD, Sipos L. Antepartum fetal McCart D, Smith M. Antepartum fetal heart rate
evaluation: development of a fetal biophysical testing. XII. The effect of manual manipulation of
profile. Am J Obstet Gynecol 1980; 136: 787-95. the fetus on the nonstress test. Am J Obstet

14. Voxman EG, Tran S, Wing DA. Low amniotic fluid Gynecol 1985;151: 61-4.

P

mimm'mﬂuwuﬁﬂ/@mmjﬁs:muﬂmmwmm’lummn@umam szmwoﬁmsﬂ%mu
nFameannaasmsnadaaugluuy (FBP) AUsEMeInLENuAT umn&z@umm
Twmaaauluanasnde (rBPP)

usen W@J‘lJ"JiJﬂ’Tﬂﬂ N Uﬂlilﬂﬂﬂiﬁ'\? Wl]‘lf?ﬂ GJ‘lJ‘VI‘:TlIﬁ‘ NN

I0gUseasn; AN INIANNANYILEI8995N1981799490 191190 TUATINNBUAREATENINTT FBP UAds
rBPP

v

sluuunisAne: Anmiiadinduiusunuiuyeyaliaemun
@ aa o = =2 oo PO - ' = o < =
AAAUALIBNTS: YIN19ANE TUARTAIATINAEIIA 1IN 200 2181 TABIEATINTENIN 30 89 42 dLmy uazd

£2

29199 1UN19A5799 non-stress test (NST) zm?'mgm?mrﬁ'mmﬁm’mﬁmﬂm’n"ﬁLﬁmmnﬂ”m@@nmnm?ﬁnmf
mymyv?5:41/1%14@:?@sum?mm'«vﬂ?:mummwwmmmmﬂ Qﬁ Full Biophysical Profile (FBP) uaz Rapid
Biophysical Profile (rBPP) Mﬁﬂ’lﬁ)ﬂ;‘:uuumnmﬁ‘ﬁl?m <6 ﬁ)@mﬁ FBP 478 <2 ﬁ)QEIQﬁ rBPP @mmq
Tuanismsaaidntnfsauanaa1nianenadninensesaaniay ¥in19uANANWUS 2210 19HANI9AT9Y
mmmoﬁfmﬂ?%mmﬂ?mmm’;:mmvuﬁ (Spearman’s correlation coefficient; rs)

KANITANE: mmmmwmﬂnmmmﬁ FBP unz rBPP musesas 1.5 uaz 6.0 MNAIAL W 2 53
mmmwwuﬁnu@mwummm (r.= 0.67, p < 0.01) un3s FBP ‘qumzummmammﬁu 2556 + 8.75
LV)’)?I@\?Qﬁ rBPP (29.74 + 10.18 Az 1.21 £ 0.32 UTANAIAL) N13ANMENLAI9Y non-reactive NST
mmz 1.5 nsfunahaines seeas 5 Lmvmo:mmimamummmmn?mu 7088 2 KAN17A773
aogl NST fpaudiniustu FBP Tng r =033 Foupenaaa BPP uazdlaioanlumansauunais 18
(21.65 + 5.47 uag 1.21 + 0.32 WINAINAIAL)

g1l 35 FBP iy 1BPP dpnuduniusriueeelilndAymieaia BPP arwrsminlagznan mmifa uas
lusniuazansdintes NST vide yaansiidawsungann suiias Brp erauumadenvilslunisasa

ganmmanluanuiaedauanylaemeganssuuin wie luanuindaedaiayeansesde

764 J Med Assoc Thai Vol. 93 No. 7 2010




<<
  /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


