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Abstract
Background: Some patients with end-stage renal failure (ESRF) are unlikely to benefit from dialysis and conservative
management (CM) is offered as a positive alternative. Understanding the trajectory of illness by health care professionals may
improve end-of-life care.

Methods: We aimed to describe the trajectory of functional status within our CM population through a prospective,
observational study using the objective TimedUp and Go (TUG) test and subjective Barthel Index (BI) and health-related quality
of life (HRQoL) [EuroQol 5D-5L (EQ-5D-5L)] measurements and correlating themwith demographic and laboratory data andwith
sentinel events.

Results: There was a significant increase in TUG scores over the 6 months prior to death {2.24 [95% confidence interval
(CI) 1.16–4.32], P = 0.017} and a significant decrease in EQ-5D-5L [−0.19 (95% CI −0.33 to −0.06), P = 0.006]. The only significant
associations with mortality were serum albumin [hazard ratio (HR) 0.81 (95% CI 0.67–0.97), P = 0.024] and male gender
[HR 5.94 (95% CI 1.50–23.5), P = 0.011].

Conclusions: We have shown there is a significant decline in functional status in the last 6 months before death in the CM
population. Of interest, there was a significant relationship of lower serum albumin with functional decline and risk of death.
We hope that with improved insight into disease trajectories we can improve our ability to identify and respond to the changes
in needs of these patients, facilitate complex and sensitive end-of-life discussions and improve end-of-life care.
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Introduction
Over the past decade there has been increasing appreciation that
there is a group of patientswith end-stage renal disease (ESRD) for
whomdialysis adds little to the prolongation of life butmayhave a
significant negative impact on quality of life. These patients are
often offered conservative management (CM) of ESRD; that is,
management of ESRD without renal replacement therapy (RRT).
CM management attempts to offer multidisciplinary team (MDT)
holistic care to the patient, activelymanaging ESRDwhile also ad-
dressing symptoms, maximizing the patients’ functional abilities
to maintain independence and quality of life as much as possible
and addressing end-of-life care.We have previously described our
CM service [1]. The CM clinic is a weekly clinic staffed by a neph-
rologist, CM specialist nurse, social worker, anaemia nurse and
dietician who provide ‘one-stop’ multidisciplinary care and as-
sessment of patients’ needs. In addition, there is a physiotherapy
practitioner providing comprehensive physiotherapy assessment,
therapy and collaboration with community services where appro-
priate. The physiotherapist aims to maximize a patient's inde-
pendence through specialized assessment and therapy such as
individually designed exercise programs. As symptom burden in-
creases the physiotherapist can identify and support changing
needswith interventions such as breathlessness and fatigueman-
agement and equipment provision. The CM specialist nurse also
visits patients between clinic visits. The service has links with
palliative care services when required.

An improved understanding of the trajectory of illness by
health care professionals enables patient education and informed
decision-making and therefore patient-centred care [2, 3]. It can
help identify patients whose health is deteriorating and who
may be at risk of dying and those who may require additional
service provision and symptom management; it may also facili-
tate the sensitive end-of-life discussions needed to improve the
quality of end-of-life care [4–7].

Within the CM population there is limited evidence to define
illness trajectory, although it has been shown that there is a dis-
tinct functional decline in the last month before death in the CM
population [8], in contrast to other trajectories of chronic illness
[9]. However, the authors were concerned that the Karnofsky Per-
formance Scale (KPS) may have limited sensitivity to change and
may not record more subtle but significant changes. We aimed to
describe the trajectory of functional status within our CM popula-
tion through a prospective, observational study of patients attend-
ing the CM clinic using objective and subjective measurements of
functional status. We further correlated these measurements of
functional status with demographic and laboratory data and with
sentinel events such as hospitalization.

Methods
This was a prospective, observational study over a period of
18 months. Previous clinic data showed the average time spent
in the clinic before death was 17.8 months [1].

The whole CM cohort was screened for recruitment, including
existingCMpatients aswell asnewpatients referred forCMduring
the study period. Data were collected every 12 (±3) weeks during
individual clinic visits for up to seven successive measurements.

The functional outcomemeasures of interest were the Timed
Up and Go (TUG) test, Barthel Index (BI) and EuroQol 5D (EQ-5D),
which were selected on the grounds of reliability and validity,
together with clinical relevance as objective measurements
appropriate for the CM population.

The TUG test is recognized to have reliability (interrater and
retest) and validity [10]. The TUG test is a short test for patients

to perform, rendering a continuous level measure of balance,
mobility and chair-based function. The patients were timed
and observed standing from a chair, walking 3 m, turning around
and walking back to the chair and sitting down. Walking aids
were used if required. The TUG test was chosen instead of the
KPS since it allowed a more objective investigator measurement
of the patients’ functional mobility. The TUG test has been stud-
ied in CKD patients receiving palliative care and has been shown
to have good interobserver reliability [11] and has also been used
to monitor changes over time in other disease states [12].

The BI is awidely used self-reporting tool that provides ordinal
level data as a functional measure. It uses a 10-point scale (eight
activities of daily livingand twomobility components),with apos-
sible score of 100 [13, 14], and has been used in different settings
without a reduction in reliability or validity. The BI has been
shown to lack sensitivity to changes in high-level functioning
patients [15].

The EQ-5D-5L has been widely used and recognized as ameas-
ure of health-related quality of life (HRQoL), and has been used
within groups of CKD patients [16]. It is a measure consisting of
five questions measuring five dimensions of health concepts en-
capsulating QoL on a visual analogue scale. The ordinal five-level
scale of health states has been shown to be reliable and sensitive
[17]. Patients were asked to complete the BI and the EQ-5D-5L
forms on arrival at the clinic prior to physiotherapy assessment.
Additional physiotherapy or other services were accessed for
patients as needs arose throughout the study.

Blood samples are routinely assessed, including estimated
glomerular filtration rate (eGFR), haemoglobin and albumin.
Patients are also weighed routinely. The Stoke Co-morbidity
Grade (SCG) was used to record comorbidity. This is an ordinal
3-point scale that has been previously validated in dialysis pa-
tients [18] and has been described as an independent prognostic
tool in survival prediction of CMpatients [1]. Sentinel eventswere
defined as hospital admission, falls, acute episodes of illness or
bereavement.

Patients were excluded if they lacked the mental capacity to
provide informed consent.

Ethical permission was sought and obtained for the study. All
patients were provided with a patient information sheet and
signed a consent form.

Statistical analysis

This was a descriptive, observational study and therefore no
formal power calculation was carried out.

Baseline demographics are summarized as mean (SD) for con-
tinuous variables and frequency (%) for categorical variables. Data
are graphically represented as means ± 95% confidence limits.

To analyse the three outcomes over time, longitudinal regres-
sion analysis with robust standard errors to take into account
within-patient correlation was used. The time variable was
re-ordered such that it corresponded to the number of months
left alive for the patients who died and the number of months
remaining in the study for those who remained alive. Tobit re-
gression was used to model the TUG outcome, as this allowed
the incomplete tests to be censored at an upper limit (8 min).
Prior to analysis, a log transformation was performed on the
TUG measurements due to the non-normal distribution. Quan-
tile regression was used to model BI and EQ-5D. To investigate
how each outcome changed over time, the initial regression
model included only a time, group (died/alive) and time-by-group
interaction term. These models were then adjusted for age, SCG,
eGFR, haemoglobin and albumin.
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A multivariable Cox regression model was used to estimate
the adjusted hazard ratios. A stepwisemodel selection procedure
using Akaike’s Information Criteria was used to identify covari-
ates to be included alongside log(TUG), BI and EQ-5D in the
final model. For patients who chose to withdraw from the study
and pursue dialysis, data were analysed up until the point of
withdrawal.

All statistical analyses were conducted using Stata 13 (Stata-
Corp, College Station, TX, USA).

Results
Sixty-two patients were screened and approached for recruit-
ment. Twelve patients were excluded because they lacked the
mental capacity and eight patients declined consent. One patient
was excluded because the eGFR was >30 mL/min. A total of 41
patients were recruited, with an average age of 82.7 years
(range 72–95). Twelve patients died and three patients withdrew
throughout the course of the study. Of the withdrawn patients,
two changed their treatment decision and opted for RRT and
one patient’s capacity to make decisions changed during the
study and thus that patient was withdrawn. The 41 patients
recruited into the study provided a total of 182 observations.
Baseline demographics are summarized in Table 1. The median
follow-up period was 11.3 months.

Figure 1 shows the trajectory of the TUG, BI and EQ-5D results
prior to death or the end of the study. Therewas a steady increase
in TUG scores in both patient groups, with a larger increase
observed in the group that died. There was a significant increase
in TUG scores over the 6 months prior to death {2.24 [95% confi-
dence interval (CI) 1.16–4.32], P = 0.017}. For the BI there were no
significant changes over time; full results are shown in the Sup-
plementary data. When the changes over time of the variables
measured were compared there was a moderately strong and
statistically significant inverse correlation between log TUG and
BI (P < 0.001) (Figure 2).

Multivariable analysis suggested an increase in the TUG score
and a decrease in the BI following a sentinel event; however, this
failed to reach significance (Supplementary data). There was a
significant association of serum albumin with the TUG score
[0.90 (95% CI 0.84–0.97), P = 0.005] and BI [1.80 (95% CI 0.19–3.42),
P = 0.029]. The only significant associations with mortality were
serum albumin {hazard ratio [HR] 0.81 (95% CI 0.67–0.97), P = 0.024}
and male gender [HR 5.94 (95% CI 1.50–23.5), P = 0.011], both of

which were associated with an increased risk of mortality. Male
gender was associated with an approximately 6-fold increased
riskofmortality. Eachdecrease of 1 g/dL of serumalbuminwas as-
sociated with a 19% increased risk of death (95% CI 3–33%)
(Table 2).

There was also a significant decrease in the EQ-5D over the 6
months prior to death [−0.19 (95% CI −0.33 to −0.06), P = 0.006],

Fig. 1. Trajectory of the TUG score, BI and EQ-5D. The number of observations at

each time point in each group has been tabulated.

Table 1. Baseline demographics of recruited subjects

Total Alive Died P-value

n 41 29 12
Gender
Male 18 (44%) 10 (34%) 8 (67%)
Female 23 (56%) 19 (66%) 4 (33%) 0.087

Age, mean (SD),
years

82.7 (5.7) 82.1 (5.8) 83.9 (5.6) 0.372

eGFR 14.3 (4.2) 13 (10–16) 11.5 (9.5–16.5) 0.177
Comorbidity
0 6 (15%) 5 (17%) 1 (8%)
1 27 (66%) 21 (72%) 6 (50%)
2 8 (20%) 3 (10%) 5 (42%) 0.079

Outcome
Alive 26 (63%)
Died 12 (29%)
Withdrew 3 (7%)
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however, therewas no trend in the EQ-5D over the study period in
patients who remained alive (Figure 1). The EQ-5D has five
dimensions. In a post hoc analysis we explored the relationship
between the mobility dimension of the EQ-5D, which is patient-
reported, the TUG, which is investigator measured, and serum
albumin. The results are shown in Figure 3 and suggest that
both serum albumin and TUG were associated with EQ-5D
patient-reported mobility.

There was no relationship between eGFR, SCG, haemoglobin
and mortality or TUG, BI and EQ-5D (see Supplementary data).

Discussion
The primary objective of this study was to observationally define
the trajectory of the functional status of patients with advanced
renal diseasewho choose not to dialyse. We have shown that the
TUG score increased while the EQ-5D decreased in the last
6 months of life. Prior to 6 months before death, these variables
remain statistically stable. This suggests that both mobility and
HRQoL decrease in the last 6 months of life but are preserved
prior to that point. This study did not determine the cause for
the decreasing TUG scores; however, we believe it is likely to be
multifactorial due to increased frailty, declining cardiovascular

health, musculoskeletal disease and duration of uraemia. Under-
standing a trajectory of disease has a number of benefits for pa-
tients and their caregivers. First, it allows the patient to be aware
of how their illness is likely to progress in the future. Knowing
their functional capacity, including mobility and HRQoL, is likely
to be maintained until the final months of life may be useful for
many patients and their families and health care professionals.
In this group of patients where functional capacity has been
stable for some time but starts to deteriorate, a further steady
decline leading to death may be expected and appropriate mea-
sures and plans put in place in a timely manner. This also high-
lights the importance in involving the MDT in the assessment of
patients.

Functional decline as a risk of deteriorating health and a risk
of dying is well known in the general population and used within
the Gold Standards Framework prognostic indicator guidance
and Supportive and Palliative Care Indicators Tool (http://www.
spict.org.uk/front-page/ and http://www.goldstandardsframework.
org.uk/cd-content/uploads/files/General%20Files/Prognostic%
20Indicator%20Guidance%20October%202011.pdf). Previous studies
looking at functional status in ESRF have shown that on starting
dialysis, nursing home residents suffer a significant functional
decline that was an independent risk factor of mortality [19]. A
previous trajectory study of functional status in the CM popula-
tion showed this remained stable until the final weeks before
death [8]. The KPSwas used as a functionalmeasure. The authors
suggested further trajectory studieswith other functional outcome
measures, which we have attempted to do. Selecting the TUG and
BI, we aimed to give a more detailed observation of illness trajec-
tory. In particular, by using the TUG test, we attempted to object-
ively measure mobility. If our results and those of Murtagh et al.
are considered together, it could behypothesised that a decreasing
TUG (mobility) score may, from 6 months before death, subse-
quently cause a decrease in KPS at 1 month before death. Further
studies may test the relationship between the TUG and KPS.

As shown in Figure 2, changes in the TUG score were asso-
ciated with changes in BI. While a statistical association does
not necessarily prove causation, it would be reasonable that
this result suggests that as mobility decreases, ADLs become
more difficult. Consequently, maintaining mobility in this
group of patients should enable them to maintain their inde-
pendence and QoL for longer.

Fig. 2. Scatter plot of the overall change in the TUG score versus the change in BI

for patients with more than one measurement (n = 35).

Table 2. Multivariable analysis of the TUG score

Unadjusted Adjusted

Estimate 95% CI P-value Estimate 95% CI P-value

Alive
6 versus 0 1.30 (0.99–1.70) 0.060 1.14 (0.85–1.54) 0.373
12 versus 6 1.07 (0.87–1.32) 0.505 0.99 (0.77–1.26) 0.907

Died
6 versus 0 2.24 (1.16–4.32) 0.017 1.09 (0.51–2.34) 0.821
12 versus 6 1.18 (0.75–1.85) 0.462 1.25 (0.68–2.30) 0.459

Age 1.02 (0.98–1.07) 0.316
Gender 1.12 (0.69–1.84) 0.638
Stoke Comorb
1 1.44 (0.80–2.59) 0.217
2 2.14 (0.94–4.84) 0.069

Sentinel event 1.48 (0.87–2.52) 0.148
eGFR 1.00 (0.96–1.05) 0.916
Haemoglobin 0.96 (0.80–1.15) 0.654
Albumin 0.90 (0.84–0.97) 0.005
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In a post hoc multivariable analysis we analysed the relation-
ship between the outcomes of interest and all the clinical vari-
ables measured. In this analysis we were able to show that the
TUG, EQ-5D and BI were all associated with serum albumin; a
lower serum albumin was associated with a higher TUG score
and a lower EQ-5D and BI. Furthermore, there was a significant
relationship between lower serum albumin and the risk of
death. Consequently, lower serum albumin may potentially be
used to identify patients likely to have lower functional capacity
and be at increased risk of death. Similar associations have been
shown in dialysis populations [20, 21]. Although a larger study
[22] confirmed the association between serum albumin andmor-
tality in ESRD CM patients, patients’ functional status was not
measured in this other study. Further prospective studies are
required to determine the clinical utility of monitoring serum
albumin in this way. This study did not address the mechanisms
bywhich lowserumalbumin is associatedwith poorer functional
status and increased mortality risk. It is known that serum albu-
min may be affected by chronic inflammation and proteinuria,
but these were not measured as part of the study’s protocol.
Of interest, the only other significant association in this post hoc
multivariable analysis was gender, with male gender being
associated with an almost 6-fold increased risk of mortality.
The cause of this is unclear and may be associated with the
limitations of this study.

There are several limitations to this study. The numbers
studied are small and it was a single-centre study where there
was physiotherapy assessment and treatment available. More
accurate trajectories could be determined by larger studies across

different centres. The trajectories obtained in this study may not
be applicable to settings where physiotherapy services are not
routinely available. The population we studied was elderly with
significant comorbidity burden. We would caution against ex-
trapolating these results to other ESRD CM patients who may
have a different disease trajectory.

In this study we have showed there is a significant decline in
functional status in the last 6 months before death in patients
with ESRF who chose not to undergo dialysis, which can bemea-
sured objectively using the TUG test and subjectively using the
EQ-5D. This is in contrast to a previously described trajectory of
a sharp functional decline in the last fewweeks of life in a similar
patient population. Of interest, there was a significant relation-
ship with lower serum albumin, functional decline and risk of
death.

We hope through improved insight into the disease trajectories
of our CM population and the impact this has on their QoL and
symptom burden that we can improve our ability to identify and
respond to the changingneeds of these patients, facilitate complex
and sensitive end-of-life discussions and consequently improve
end of life care and support for the patients and caregivers.

Supplementary data
Supplementary data are available online at http://ndt.oxford
journals.org.

Acknowledgements
The studywas funded by the Liverpool Patients Dialysis Research
Fund. We are grateful to all the patients and staff at the CM
clinic, physiotherapy colleagues at the Royal Liverpool University
Hospital for their support and to Dr G.M. Bell for his advice and
support.

Conflict of interest statement
None declared.

References
1. Wong CF, McCarthy M, Howse ML et al. Factors affecting

survival in advanced chronic kidney disease patients who
choose not to receive dialysis. Ren Fail 2007; 29: 653–659

2. Tonkin-Crine S, Okamoto I, Leydon G et al. Understanding by
older patients of dialysis and conservative management for
chronic kidney failure. Am J Kidney Dis 2015; 65: 443–450

3. Bear RA, Stockie S. Patient engagement and patient-centred
care in the management of advanced chronic kidney disease
and chronic kidney failure. Can J Kidney Health Dis 2014; 1: 24

4. Murray SA, Kendall M, Boyd K et al. Illness trajectories and
palliative care. BMJ 2005; 330: 1007–1011

5. Fliss E, Murtagh M, Murphy E et al. Illness trajectories: an
important concept in the management of kidney failure.
Nephrol Dial Transplant 2008; 23: 3746–3748

6. Predicting palliative care needs and mortality in end stage
renal disease: use of an at-risk register. BMJ Support Palliat
Care 2015; 5: 19–25

7. Fitsimons D, Mullan D, Wilson JS et al. The challenge of
patients’ unmet palliative care needs in the final stages of
chronic illness. Palliat Med 2007; 21: 313–322

8. Murtagh FE, Addington-Hall JM, Higginson IJ. End-stage renal
disease: a new trajectory of functional decline in the last year
of life. J Am Geriatr Soc 2011; 59: 304–308

Fig. 3.Relationship between EQ-5Dmobility, TUG scoreand serumalbumin (g/dL).

474 | L. Kilshaw et al.

C
L
IN

IC
A
L
K

ID
N
E
Y
JO

U
R
N
A
L

http://ckj.oxfordjournals.org/lookup/suppl/doi:10.1093/ckj/sfw005/-/DC1
http://ckj.oxfordjournals.org/lookup/suppl/doi:10.1093/ckj/sfw005/-/DC1
http://ckj.oxfordjournals.org/lookup/suppl/doi:10.1093/ckj/sfw005/-/DC1


9. Lunney JR, Lynn J, FoleyDJ et al. Patterns of functional decline
at the end of life. JAMA 2003; 289: 2387–2392

10. Podsiadlo D, Richardson S. The timed “Up and Go”: a test
of basic functional mobility for frail elderly persons. J Am
Geriatr Soc 1991; 39: 142–148

11. Mesquita R, Janssen DJ, Wouters EF et al. Within-day test-
retest reliability of the Timed Up & Go test in patients with
advanced chronic organ failure. Arch Phys Med Rehabil 2013;
94: 2131–2138

12. Mesquita R, Sarah Wilke, Dionne Smid et al. Timed up & go
test in COPD: changes over time, responsiveness to pulmon-
ary rehabilitation. Eur Respir J 2014; 44(Suppl 58)

13. Mahoney FI, Barhel DW. Functional evaluation: the Barthel
Index. Md State Med J 1965; 14: 61–65

14. Tennant A. Clin Rehabil 1996; 10: 301–308
15. Duncan PW, Samsa GP, Weinberger M et al. Health status of

individuals with mild stroke. Stroke 1997; 20: 740–745
16. Tajima R, KondoM, Kai H et al. Measurement of health-related

quality of life in patients with chronic kidney disease in Japan
with EuroQol (EQ-5D). Clin Exp Nephrol 2010; 14: 340–348

17. HerdmanM, Gudex C, Lloyd A et al. Development and prelim-
inary testing of the new five-level version of EQ-5D(EQ-5D-
5L). Qual Life Res 2011; 20: 1727–1736

18. Davies SJ, Philips L, Naish PF et al. Quantifying co-morbidity
in peritoneal dialysis patients and its relationship to other
predictors of survival. Nephrol Dial Transplant 2002; 17:
1085–1092

19. Kurella TamuraM, Covinsky KE, ChertowGM et al. Functional
status of elderly adults before and after initiation of dialysis.
N Engl J Med 2009; 361: 1539–1547

20. Owen W, Lew NL, Liu Y et al. The urea reduction ratio and
serum albumin concentration as predictors of mortality in
patients undergoing hemodialysis. N Engl J Med 1993; 329:
1001–1006

21. Oishi D, Koitabashi K, Hiraki K et al. Physical activity is asso-
ciated with serum albumin in peritoneal dialysis patients.
Adv Perit Dial 2012; 28: 148–152

22. BrownMA, Collett GK, Josland EA et al. CKD in elderly patients
managed without dialysis: survival, symptoms, and quality
of life. Clin J Am Soc Nephrol 2015; 10: 260–268

Health trajectory in renal conservative management | 475

C
L
IN

IC
A
L
K

ID
N
E
Y
JO

U
R
N
A
L



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages 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 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


