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ABSTRACT
Background: This study investigated the therapeutic effect of intensive phosphorus-lowering
therapy on intact-parathyroid hormone (iPTH) levels in hemodialysis patients.
Methods: Ninety-five hemodialysis patients with serum phosphorus �1.78mmol/L and iPTH
�300pg/dL were apportioned to either the treatment or control group (n¼ 43 and 52, respect-
ively) based on patient commitment to treatment. The treatment group was given phosphorus-
lowering therapies with phosphate binders (lanthanum, sevelamer or/and calcium reagent)
combined with dietary phosphate restriction and intensified hemodialysis. The control individuals
were given low doses of calcium agents, if serum calcium was <2.54mmol/L. Percent changes in
serum phosphorus and iPTH levels were compared between the two groups. In addition, based
on the time required to achieve >20% decrease in serum phosphorus, the patients in the treat-
ment group were further stratified as rapid responders (�2months; 27 patients) or slow respond-
ers (>2months; 16 patients) and percent changes in iPTH were compared.
Results: Serum phosphorus and iPTH levels decreased from baseline in the treatment group
(�24.08±1.93% and �9.92±3.70%, respectively) but increased in the control group
(22.00±3.63% and 104.21±23.89%; both p< .001). In the rapid responders subgroup, the iPTH
decreased (�16.93±3.49%), but in the slow responders subgroup the iPTH increased slightly
(0.68±7.37%, p< .05).
Conclusions: For these patients on maintenance hemodialysis, intensive treatment of hyperphos-
phatemia was associated with a decrease in iPTH levels, especially for those who had achieved
substantial reduction in serum phosphorus within 2months.
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Introduction

Chronic kidney disease has become a major health con-
cern with a high prevalence worldwide. It is estimated
that in China, nearly one in 10 people has some degree
of kidney dysfunction, affecting almost 150 million indi-
viduals [1]. A common consequence of chronic kidney
disease is secondary hyperparathyroidism, or excessive
serum parathyroid hormone (PTH), which is largely
attributed to the retention of phosphate [2,3].

The etiology of secondary hyperparathyroidism is
complex and multifactorial, while hyperphosphatemia
and abnormal bone remodeling are associated with
poor clinical outcomes [4–9]. Streja et al. [10] reported
that in patients on maintenance hemodialysis, hyper-
phosphatemia is associated with both high serum PTH
levels and excessive dietary protein intake. Martin et al.
[11] found that dietary phosphate or intravenous infu-
sion of sodium phosphate could increase serum PTH

within 10min, without change in plasma calcium. Other
studies have also found that plasma PTH levels change
in response to dietary phosphate intake [13]. It seems
that dietary phosphate can regulate parathyroid gland
function, independent of changes in serum calcium or
intake of vitamin D sterol (1,25-dihydroxyvitamin D3, or
1,25[OH]2D3) [12]. Furthermore, elevated serum phos-
phorus levels may increase the risk of obstructive ath-
erosclerotic coronary artery disease in non-chronic
kidney disease patients [14–16].

In the present study, we explored whether a reduc-
tion in serum phosphorus could reduce iPTH levels, in
the absence of vitamin D sterol treatment. We screened
patients with hyperphosphatemia and secondary hyper-
parathyroidism, who had been diagnosed in accordance
with the guidelines of the Kidney Disease Improving
Global Outcomes (KDIGO). The inclusion criteria were
serum phosphorus �1.78mmol/L [17] and iPTH
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�300 pg/dL [18,19]. We then investigated an association
between the level of intact-PTH (iPTH) and serum phos-
phorus in patients being given maintenance hemodialy-
sis. On the other hand, in China the most effective
dietary phosphorus binders are expensive but are not
covered by Chinese medical insurance. So the data pre-
sented in this study maybe therefore urgently needed as
evidence to persuade the relevant authorities to allow
medical insurance to cover dietary phosphorus binders.

Methods

The Human Research Ethics Board at Xiamen
Zhongshan Hospital approved this study. All patients
provided written informed consent.

Study population

From 1 February 2016 to 31 July 2016, 95 patients with
stage-5 chronic kidney disease and on maintenance
hemodialysis were included in this prospective study at
Xiamen Zhongshan Hospital, China (Figure 1). All these
patients met the following criteria: uremic, on mainten-
ance hemodialysis �3months, serum phosphorus
�1.78mmol/L, iPTH �300 pg/dL and willing to partici-
pate in the study.

Patients with any of the following were excluded
from this study: pacemaker or implanted defibrillator,
amputation or metallic prosthesis; active bleeding,
tumor or infection; incomplete clinical or biochemical
data; scheduled for kidney transplantation, transfer to

Figure 1. Flow chart of the study.

16 L. CHEN ET AL.



peritoneal dialysis or change of hemodialysis site to a
local hospital within 6months prior to the study.

Grouping and treatment

Phosphorus-lowering therapy was assigned to patients
based on their willingness to adhere to this treatment.
Thus, the patients were apportioned to either a treat-
ment group (n¼ 43) or control group (n¼ 52). The
treatment group was given phosphorus-lowering thera-
pies with phosphate binders (lanthanum, sevelamer or/
and calcium reagent) in combination with supportive
approaches that included dietary phosphate restriction
and intensified hemodialysis. The total observation
period was 6months. Based on the time required to
achieve >20% decrease in serum phosphorus, accord-
ing to the response time, the patients in the treatment
group were further stratified into rapid responders
(�2months; 27 patients) and slow responders
(>2months; 16 patients) treatment subgroups.

The patients in the control group were given low
doses of calcium agents if their serum calcium level was
<2.54mmol/L. None of the patients in the study
received any active vitamin D sterol therapy such as cal-
citriol, calcimimetics or paricalcitol. All the patients were
treated routinely in accordance with the KDIGO/KDOQI
guidelines in the event of a complication, including
anemia, electrolyte abnormalities, CKD-MBD, infection,
vascular access complication and so on [17,19].

Collection of clinical and biochemical data

Data were obtained from a Jinshida computer database
system at Xiamen Zhongshan Hospital, which recoded
the clinical data of all patients. The following data were
collected: age, gender and diagnosis of primary dis-
eases. Biochemical parameters were measured and col-
lected before the midweek dialysis session, and
included the following: blood urea nitrogen, serum cre-
atinine, hemoglobin, calcium, phosphorus, albumin and
iPTH.

Statistical analysis

Data were analyzed using SPSS statistical software 22.0
(SPSS, Chicago, IL). Quantitative data are expressed as
mean± standard error of the mean, and the categorical
variables are shown as absolute number and percent-
age. Continuous variables were compared using a
paired t-test and independent-samples t-tests, and cat-
egorical variables using the chi-squared test or Fisher’s
exact test where appropriate, to evaluate inter-group

and intra-group differences. p< .05 was considered stat-
istically significant.

Results

Characteristics of the patients

A total of 95 uremic patients (66 men and 29 women)
on regular hemodialysis were included in this study
(Table 1). The average age of patients was
52.19 ± 1.42 years (range: 20–84 years).

The main causes of end-stage renal disease in these
patients were the following: primary glomerulopathy
(35 patients; 36.8%), diabetic nephropathy (26, 27.4%)
and hypertension (14, 14.7%). In addition, four (4.21%)
patients each had lupus nephritis, autosomal dominant
polycystic kidney disease or gouty nephropathy; three
(3.16%) patients had vasculitis-related renal damage;
two patients (2.11%) had chronic allograft nephropathy
and one (1.05%) patient each had obstructive nephrop-
athy, tumor-associated nephropathy or were idiopathic.
There were no significant differences between the treat-
ment and control groups with regard to age, gender,
primary diseases or plasma levels of sodium and
potassium.

Serum phosphorus of the treatment and control
groups

In the 43 patients of the treatment group, the mean
serum phosphorus at baseline (pre-treatment;
2.66 ± 0.0665mmol/L) was significantly lower after
the intensive phosphorus-lowering treatment (2.02 ±
0.0731mmol/L; p< .001; Table 1, Figure 2(A)). In the 52
patients of the control group, the mean serum phos-
phorus at baseline (2.29 ± 0.0644mmol/L) was signifi-
cantly higher at the post-treatment timepoint
(2.74 ± 0.0821mmol/L; p< .001).

The percent change in serum phosphorus from base-
line to post-treatment was significantly different
between the treatment (�24.08 ± 1.93%) and control
groups (22.00 ± 3.63%; p< .001; Table 1, Figure 2(B)). In
both groups, the following parameters after treatment
were statistically similar to the respective baseline
measurements: serum calcium, albumin, hemoglobin,
blood urea nitrogen and serum creatinine.

iPTH levels of the treatment and control groups

In the 43 patients of the treatment group, the pre-treat-
ment iPTH (741.81 ± 78.35 pg/dL) was lower after treat-
ment (638.93 ± 63.20 pg/dL; Table 1, Figure 2(C)). In the
52 patients of the control group, the pre-treatment
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iPTH (557.28 ± 66.97) was higher after the treatment
period (871.05 ± 84.37 pg/dL; p< .01).

The percent changes in iPTH levels before and after
treatment were significantly different between the
treatment group (�9.92 ± 3.70%) and the control group
(104.21 ± 23.89%; p< .001; Figure 2(D)).

iPTH levels of the rapid responders and the slow
responders treatment groups

Based on the time required to achieve >20% decrease
in serum phosphorus, the patients in the treatment
group were further stratified as rapid responders
(�2months; 27 patients) and slow responders
(>2months; 16 patients). The basal serum phosphorus
concentrations and the percent changes in iPTH were
compared. The basal serum phosphorus concentrations

before treatment between the rapid responders
(2.77 ± 0.0816mmol/L) and the slow responders
(2.48 ± 0.101mmol/L) subgroups were statistically sig-
nificant (p¼ .0275, Figure 3(A)). The percent changes in
serum phosphorus between the rapid responders
(�23.07 ± 2.45%) and the slow responders
(�24.68 ± 2.73%) treatment subgroups were not statis-
tically significant (p¼ .660, Figure 3(B)). However, there
was a significant difference in the percent changes in
iPTH levels between the rapid responders
(�16.93 ± 3.49%) and the slow responders (0.68 ± 7.37%,
p¼ .042) treatment subgroups (Figure 3(B)).

Discussion

Inappropriate phosphorus retention has a central role in
the pathophysiology of mineral and bone disorders in

Table 1. Characteristics of the study population.
Total Treatment Control p value

Subjects, n 95 43 52 –
Age, y 52.2 ± 1.4 50.1 ± 2.1 53.9 ± 1.9 .62
Male, n (%) 66 (69.5) 28 (65.1) 38 (73.1) .95
Etiology, n (%)
Glomerulopathy 35 (36.8) 16 (37.2) 19 (36.5) .67
Diabetes mellitus 26 (27.4) 12 (27.9) 14 (26.9) –
Hypertension 14 (14.7) 6 (14.0) 8 (15.4) –
Lupus nephritis 4 (4.2) 2 (4.6) 2 (3.8) –
ADPKD 4 (4.2) 2 (4.6) 2 (3.8) –
Gouty nephropathy 4 (4.2) 2 (4.6) 2 (3.8) –
Vasculitis nephritis 3 (3.2) 2 (4.6) 1 (1.9) –
Obstructive nephropathy 1 (1.1) 0 (0) 1 (1.9) –
Chronic allograft nephropathy 2 (2.1) 1 (2.3) 1 (1.9) –
Tumor associated nephropathy 1 (1.1) 0 (0) 1 (1.9) –
Unknown causes 1 (2.1) 0 (0) 1 (1.9) –

Serum calcium, mmol/L
Pre-treatment – 2.27 ± 0.03 2.30 ± 0.03 .44
Post-treatment – 2.28 ± 0.03 2.24 ± 0.03 .31
p value – .75 .15 –

Serum phosphorus, mmol/L
Pre-treatment – 2.66 ± 0.07 2.29 ± 0.06 <.001
Post-treatment – 2.02 ± 0.07 2.74 ± 0.08 <.001
Rate of change, % – �24.08 ± 1.93 22.00 ± 3.63 <.001
p value – <.001 <.001 –

iPTH, pg/dL
Pre-treatment – 741.81 ± 78.35 557.28 ± 66.97 .07
Post-treatment – 638.93 ± 63.20 871.05 ± 84.37 .03
Rate of change, % – �9.92 ± 3.70 104.21 ± 23.89 <.001
p value – .30 .004 –

Albumin, g/L
Pre-treatment – 42.45 ± 0.57 43.11 ± 0.53 .44
Post-treatment – 43.10 ± 0.54 43.28 ± 0.52 .81
p value – .41 .82 –

BUN, mmol/L
Pre-treatment – 28.85 ± 0.91 27.87 ± 0.96 .46
Post-treatment – 26.30 ± 1.13 28.61 ± 0.93 .12
p value – .08 .58 –

SCr, lmol/L
Pre-treatment – 1139.39 ± 33.17 1091.68 ± 37.79 .35
Post-treatment – 1105.81 ± 37.20 1077.87 ± 30.51 .56
p value – .50 .78 –

Hemoglobin, g/L
Pre-treatment – 114.88 ± 3.49 113.40 ± 3.09 .75
Post-treatment – 111.33 ± 3.16 117.23 ± 2.87 .17
p value – .45 .37 –

ADPKD: autosomal dominant polycystic kidney disease; BUN: blood urea nitrogen.
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patients with chronic kidney disease, highlighting the
clinical significance of serum phosphorus control in
such patients. Unfortunately in China, the importance of
management and treatment of hyperphosphatemia has
not been recognized by many patients for several rea-
sons. Firstly, clinical manifestations of mineral and bone
disorders such as bone pain, itchy skin and angiosteosis
may not occur for 2–3 years, and patients are without
symptoms at the early stage. Secondly, many phos-
phorus binders are expensive and most of them are not
covered under Chinese medical insurance. This results
in less selection for many patients, due to a cost that is
beyond their ability to pay. Calcium-containing phos-
phate binders are more economical, but long-term
increased dosage of calcium-containing phosphate
binders is not recommended, especially in patients with
high serum calcium-phosphorus product, where these
agents should be used with caution. Therefore, in this
study low-dosage of calcium agents were prescribed for
those with low serum calcium levels. Thirdly, some

patients do not pay attention to dietary phosphate
restrictions. In the present study, the patients were div-
ided into two groups, treatment or control, based on
their willingness to commit to the treatment regime.
The mean baseline serum phosphorus of the treatment
group was significantly higher than that of the control
group, which may explain the good adherence of these
patients to phosphorus-lowering therapy.

In the present study, the therapeutic interventions
consisted of dietary phosphate restriction, the use of
phosphorus binders and intensified hemodialysis. Based
on the time required to achieve a >20% decrease in
serum phosphorus, we subdivided the patients in the
treatment group into the rapid responders and the slow
responders treatment subgroups. Our findings indicate
that reduction in high serum phosphorus would help to
decrease iPTH levels in patients on maintenance hemo-
dialysis, especially for those rapid responders who
achieved a substantial reduction in serum phosphorus
within 2months.

Figure 2. Serum phosphorus and iPTH before and after phosphorus-lowering therapy. (A) Serum phosphorus was significantly
lower in the treatment group compared with the control group. (B) Percent change in serum phosphorus after treatment relative
to the baseline. (C) iPTH was significantly lower in the treatment group compared with the control group. (D) Percent change in
iPTH level after treatment relative to the baseline. �p< .05.
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The mechanism by which serum phosphorus regu-
lates secondary hyperparathyroidism remains largely
unknown. One hypothesis is that serum phosphate may
regulate the expression of the calcium-sensing receptor
by the parathyroid glands, as evidenced by the reduced
presence of the calcium-sensing receptor in the para-
thyroid glands of patients with chronic renal failure
[20–23]. Our data suggest an interplay between serum
phosphorus and IPTH levels. A number of in vivo studies
have also implied acute regulation of PTH via dietary
intake of phosphate [11–13]. Our study showed that in
patients under treatment who were able to reduce
serum phosphorus in a relatively short time, the man-
agement of hyperphosphatemia and lowering iPTH lev-
els was more favorable. Our study showed that the
basal serum phosphorus in the slow responders was
already lower than in the rapid responders group. May
be it could explained that the slow responders respond

more slowly and the patients would pay less attention
to the treatment. Slow responders did not achieve
favorable attenuation of iPTH levels, probably because
secondary hyperparathyroidism aggravated over time.

Our study has several limitations. Firstly, this study
was a single-center study with limited sample size,
although the number of screened patients was rela-
tively large. Secondly, because the compliance with effi-
cient treatment of hyperphosphataemia included in the
treatment group was voluntary and wealthier patients
who were willing to pay for the phosphate binders
required for the treatment, whereas the control group
will presumably contain less wealthy patients, the study
was not a double-blinded, randomized placebo-con-
trolled trial. Thirdly, the factor in a will also probably
mean that the diets of the treatment versus control
groups would be different and this might explain why
the baseline serum phosphorus concentration was dif-
ferent between the two groups. Finally, the prognosis
of the patients, such as survival or mortality, was not
analyzed in the study.

In conclusion, this study indicates that intensive
treatment of hyperphosphatemia in patients on main-
tenance hemodialysis helps to decrease iPTH levels,
especially for those who achieved a substantial reduc-
tion in serum phosphorus in a relatively short time
period. The involvement of hyperphosphatemia in the
pathogenesis of secondary hyperparathyroidism
remains unclear and may require further investigation.
Our results add to our knowledge that correction and
prevention of hyperphosphatemia is of great import-
ance for maintenance hemodialysis patients, especially
at the early stage of hyperphosphatemia. In addition,
we suggest that phosphorus binders should be covered
under Chinese medical insurance, since they contribute
to better management of hyperphosphatemia and
improved quality of life for hemodialysis patients.

Disclosure statement

The authors declare that they have no competing interests.

Funding

This research was supported by the Fujian Medical
Technology Innovation Fund [No. 2015J01524]. This funding
was received by Fujian province in China, it was not
international.

References

[1] Zhang L, Wang F, Wang L, et al. Prevalence of chronic
kidney disease in China: a cross-sectional survey.
Lancet. 2012;379:815–822.

Figure 3. Percent changes in serum phosphorus and iPTH
between the rapid responders and the slow responders treat-
ment subgroups. (A) The basal serum phosphorus concentra-
tions before treatment of the rapid responders was significant
higher than the slow responders subgroups (p¼ .0275, A). (B)
The percent of change in serum phosphorus was
�23.07 ± 2.45% in the rapid responders treatment subgroup
and �24.68 ± 2.73% in the slow responders treatment sub-
group (p> .05). The percent of change in iPTH in the rapid
responders treatment subgroup was �16.93 ± 3.49%, in con-
trast with 0.68 ± 7.37% in the slow responders treatment sub-
group. �p< .05.

20 L. CHEN ET AL.



[2] Denda M, Finch J, Slatopolsky E. Phosphorus acceler-
ates the development of parathyroid hyperplasia and
secondary hyperparathyroidism in rats with renal fail-
ure. Am J Kidney Dis. 1996;28:596–602.

[3] Slatopolsky E, Brown AJ, Dusso A. Pathogenesis of
secondary hyperparathyroidism. Kidney Int Suppl.
1999;73:S14–S19.

[4] Sim JJ, Bhandari SK, Smith N, et al. Phosphorus and
risk of renal failure in subjects with normal renal func-
tion. Am J Med. 2013;126:311–318.

[5] Li J, Molnar MZ, Zaritsky JJ, et al. Correlates of para-
thyroid hormone concentration in hemodialysis
patients. Nephrol Dial Transplant. 2013;28:1516–1525.

[6] Lertdumrongluk P, Rhee CM, Park J, et al. Association
of serum phosphorus concentration with mortality in
elderly and nonelderly hemodialysis patients. J Ren
Nutr. 2013;23:411–421.

[7] Kalantar-Zadeh K, Ikizler TA. Let them eat during dialy-
sis: an overlooked opportunity to improve outcomes
in maintenance hemodialysis patients. J Ren Nutr.
2013;23:157–163.

[8] Cupisti A, Kalantar-Zadeh K. Management of natural
and added dietary phosphorus burden in kidney dis-
ease. Semin Nephrol. 2013;33:180–190.

[9] Cupisti A, Benini O, Ferretti V, et al. Novel differential
measurement of natural and added phosphorus in
cooked ham with or without preservatives. J Ren Nutr.
2012;22:533–540.

[10] Streja E, Lau WL, Goldstein L, et al.
Hyperphosphatemia is a combined function of high
serum PTH and high dietary protein intake in dialysis
patients. Kidney Int Suppl. 2013;3:462–468.

[11] Martin DR, Ritter CS, Slatopolsky E, et al. Acute regula-
tion of parathyroid hormone by dietary phosphate.
Am J Physiol Endocrinol Metab. 2005;289:E729–E734.

[12] Ritter CS, Martin DR, Lu Y, et al. Reversal of secondary
hyperparathyroidism by phosphate restriction restores
parathyroid calcium-sensing receptor expression and
function. J Bone Miner Res. 2002;17:2206–2213.

[13] Lopez-Hilker S, Dusso AS, Rapp NS, et al. Phosphorus
restriction reverses hyperparathyroidism in uremia
independent of changes in calcium and calcitriol. Am
J Physiol Renal Fluid Electrolyte Physiol. 1990;259:
F432–F437.

[14] Moe SM, Chen NX. Pathophysiology of vascular calcifi-
cation in chronic kidney disease. Circ Res. 2004;95:
560–567.

[15] Chen NX, O’Neill KD, Duan D, et al. Phosphorus and
uremic serum up-regulate osteopontin expression in
vascular smooth muscle cells. Kidney Int. 2002;62:
1724–1731.

[16] Narang R, Ridout D, Nonis C, et al. Serum calcium,
phosphorus and albumin levels in relation to the
angiographic severity of coronary artery disease. Int J
Cardiol. 1997;60:73–79.

[17] Kidney Disease: Improving Global Outcomes (KDIGO)
CKD-MBD Work Group. KDIGO clinical practice guide-
line for the diagnosis, evaluation, prevention, and
treatment of Chronic Kidney Disease-Mineral and
Bone Disorder (CKD-MBD). Kidney Int Suppl. 2009;
S1–S130.

[18] Tentori F, Blayney MJ, Albert JM, et al. Mortality risk
for dialysis patients with different levels of serum cal-
cium, phosphorus, and PTH: the Dialysis Outcomes
and Practice Patterns Study (DOPPS). Am J Kidney Dis.
2008;52: 519–530.

[19] National Kidney Foundation. K/DOQI clinical practice
guidelines for chronic kidney disease: evaluation, clas-
sification, and stratification. Am J Kidney Dis. 2002;
39(2 Suppl 1):S1–S266.

[20] Corbetta S, Mantovani G, Lania A, et al. Calcium-
sensing receptor expression and signaling in human
parathyroid adenomas and primary hyperplasia. Clin
Endocrinol. 2000;52:339–348.

[21] Farnebo F, Enberg U, Grimelius L, et al. Tumor-specific
decreased expression of calcium sensing receptor
messenger ribonucleic acid in sporadic primary hyper-
parathyroidism. J Clin Endocrinol Metab. 1997;82:
3481–3486.

[22] Gogusev J, Duchambon P, Hory B, et al. Depressed
expression of calcium receptor in parathyroid gland
tissue of patients with hyperparathyroidism. Kidney
Int. 1997;51:328–336.

[23] Kifor O, Moore FD, Wang P, et al. Reduced immunos-
taining for the extracellular Ca2-sensing receptor in
primary and secondary hyperparathyroidism. J Clin
Endocrinol Metab. 1996;81:1598–1606.

RENAL FAILURE 21


	Intensified treatment of hyperphosphatemia associated with reduction in parathyroid hormone in patients on maintenance hemodialysis
	Introduction
	Methods
	Study population
	Grouping and treatment
	Collection of clinical and biochemical data
	Statistical analysis

	Results
	Characteristics of the patients
	Serum phosphorus of the treatment and control groups
	iPTH levels of the treatment and control groups
	iPTH levels of the rapid responders and the slow responders treatment groups

	Discussion
	Disclosure statement
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/ImageMemory 1048576
	/LockDistillerParams true
	/AllowPSXObjects true
	/DownsampleMonoImages true
	/PassThroughJPEGImages false
	/ColorSettingsFile (None)
	/AutoRotatePages /All
	/Optimize true
	/MonoImageDepth -1
	/ParseDSCComments true
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/AutoPositionEPSFiles true
	/PreserveOPIComments false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/EmbedJobOptions true
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EncodeGrayImages true
	/ColorImageDownsampleType /Bicubic
	/EmitDSCWarnings false
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/DetectCurves 0.1
	/PDFXTrapped /False
	/ColorImageFilter /DCTEncode
	/TransferFunctionInfo /Preserve
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DSCReportingLevel 0
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/PreserveCopyPage true
	/UsePrologue false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NOR <>
		/DEU <>
		/SVE <>
		/DAN <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/JPN <>
		/SUO <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


