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Abstract

Oncology inpatients are at high risk of malnutrition. ldentification of at risk patients by nutrition screening requires a practical and
easy to use tool. The aim of this study was to determine the validity of the Bach Mai Boston Tool (BBT) compared to a ‘gold
standard’ full nutrition assessment using the Patient-Generated Subjective Global Assessment (PG-SGA). A cross-sectional study
was conducted on 270 oncology inpatients from January to December 2016. Cohen’s Kappa, sensitivity, specificity and ROC
analyses were performed. 270 inpatients were included in this study with a mean age of 56.3 + 12.1 years old. Of these patients,
51.8% were male, and 74.1% had gastrointestinal cancer. The mean body mass index of patients was 20.6 + 3.0 kg/m”. The PG-
SGA tool identified 146 (54.1%) malnourished patients, while the BBT identified 105 (39.9%) malnourished patients. The BBT had
a medium consistency, with a Kappa value of 0.6. Using a cut-off point of > 4, the BBT had a sensitivity of 87.7% and a specificity of
72.6%. On the other hand, a BBT with a cut-off point > 5 resulted in a sensitivity of 67.1%, a specificity of 94.4%, and an AUC of
0.81. The BBT is a practical, informative and valid tool for detecting malnutrition in hospitalized oncology patients. We rec-
ommend using a cut-off point of 4 for screening the risk of malnutrition for oncology inpatients.
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Introduction

! Abdominal surgery department, Vietnam National Cancer Hospital, Hanoi,
Vietnam

Cancer is a systemic disease that directly affects the region of Department of Nutrition and Food Safety, Hanoi Medical University, Hanoi,

onset and is also able to metastasize to other organs, causing a
variety of complications including loss of progressive organ
function. The pace of cancer development can be slow at the
start, but it rapidly evolves and unavoidably affects the nutri-
tional status of patients.'

Malnutrition is a possible complication in patients with can-
cer and can be the first symptom signifying the presence of the
disease.”” The prevalence of malnutrition among patients with
cancer has been estimated to range from 15% to 80%° with
main symptoms including weight loss and asthenia of varying
degrees. Malnutrition is also common in Vietnamese patients
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with cancer. A study in 120 patients with cancer from Hanoi
Medical University Hospital showed that the percentage of
malnutrition was 20% and 29.1% according to the body mass
index and albumin serum level, respectively.” Malnutrition was
also reported to be common in Vietnamese patients with lung,
gastrointestinal, and esophageal cancer.®*'® Malnutrition can
pose adverse impacts on curative treatment of the cancer,
which significantly limits the treatment options and success
rate for patients. Furthermore, malnutrition increases the like-
lihood of postoperative complications, such as delayed wound
healing, dehiscence of anastomosis, morbidity, and mortality.
It is also reported to be associated with an increase in the length
of a patient’s hospital stay,''"'*> which markedly escalates the
cost of treatment.'> Considering these possible complications,
malnutrition is a poor prognostic factor and should thus be
prevented or detected as early as possible.'*

The scored patient-generated subjective global assessment
(PG-SGA) is the preeminent interdisciplinary patient assess-
ment (weight, intake, symptoms, functional status, disease
state, metabolic stress, and nutritional physical examination)
in oncology research. The PG-SGA is an easy to use nutrition
assessment tool that allows quick identification and prioritiza-
tion of malnutrition in hospitalized patients with cancer.'”
However, in Vietnam, with the overload of patients admitted
to hospitals and the shortage of human resources in nutrition, a
quick and simple questionnaire with high sensitivity and spe-
cificity is needed for the purpose of screening patients. The
PG-SGA tool is time-consuming to complete, as it consists of
many questions. In addition, this tool is mainly used in
research, and there are not any hospitals in Vietnam using this
questionnaire to regularly screen patients with cancer. Vietnam
Bach Mai Hospital, in collaboration with Boston University in
the United States has developed a new assessment tool, the
Bach Mai Boston Tool (BBT), to shorten the time taken by
health professionals for nutritional screening.

The aim of this study was to determine the validity of the
BBT and compare it to a “gold standard” full nutrition assess-
ment, the PG-SGA.

Methods
Study Participants

Inpatients were included if they were aged 18 years or older
and received chemotherapy treatment at the department of
oncology and palliative care in Hanoi Medical University Hos-
pital between January and December 2016. The patients were
diagnosed with cancer by an oncology specialist at Hanoi Med-
ical University Hospital (with sufficient clinical and subclinical
evidence available to diagnose the cancer). Patients with a
history of or the presence of other diseases that might affect
their nutritional status, such as gastrointestinal diseases,
chronic liver diseases, kidney diseases, heart failure, total or
partial paralysis before the diagnosis of cancer, and a systemic
inflammatory response, such as sepsis symptoms, lung dis-
eases, and trauma were excluded from our study.

Study Design

Our study is a cross-sectional study.

Ethical Approval

Our study was approved by the Scientific Council of Hanoi
Medical University, Vietnam (approval no. 6075/QD-
DHYHN).

Sample Size

Two hundred seventy patients were eligible for the study.

Data Collection

The questionnaire developed by the research team was used to
collect patients’ information. Descriptive information
included age, gender, and cancer diagnosis. University stu-
dents were trained in and practiced question delivery to
patients in addition to note taking. Face-to-face interviews
were conducted to assess every participant based on both the
PG-SGA and BBT questionnaires. Participants’ weight and
height was also measured by students during the study period.
The PG-SGA score consisted of 4 patient-generated historical
components (weight history, food intake, symptoms and
activities, and function) and the professional part (diagnosis,
age, metabolic stress, and physical examination). All of the
relevant sections of the PG-SGA were completed and sum-
marized to classify the patients into 3 main categories: well-
nourished (PG-SGA-A), moderately or suspected of being
malnourished (PG-SGA-B), or severely malnourished (PG-
SGA-C). Meanwhile, the BBT had 3 questions about oral
intake, body mass index (BMI), and weight loss in the last
3 months. There are 3 levels of the BBT score: level A (no
risk), level B (low/mild risk), or level C (high risk).

The PG-SGA-A (good nutrition) implied stable weight or
recent gain of weight and there was neither a reduction in the
diet nor any abnormality in activities in the past month. Patients
were classified as PG-SGA-B (mild or moderate malnutrition
or risk of malnutrition) if they lost 5% of their weight during a
month or 10% of their weight in 6 months, had symptoms
affecting nutrition and lost a moderate amount of subcutaneous
fat or muscle mass. The PG-SGA-C (severe malnutrition)
implied more than 5% of a patient’s total weight loss in a month
or 10% during 6 months, serious lack of dietary intake, pres-
ence of symptoms affecting food consumption, severely
impaired function, and clear signs of malnutrition (loss of sub-
cutaneous fat, muscle atrophy, etc).

Data analysis and statistical method. For PG-SGA data, the
patients who fell into classifications “B” and “C” were deemed
to be at risk of malnutrition. For the BBT, scores of 5+ indi-
cated the risk of malnutrition. STATA version 12.0 software
was used to plot a receiver operating characteristic (ROC)
graph to explore the best cutoff points of the BBT and calculate
the area under the curve (AUC). Area under the curve values
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Table I. Patient Characteristics.

Summary of Variables (n = 270) Count, n (%)

Gender Male 130 (48.2)
Female 140 (51.8)
Diagnosis Gastrointestinal 200 (74.1)
Breast/cervical/ovarian 26 (9.6)
Lung/liver 20 (7.4)
Others 24 (8.9)
Body mass index (kg/m?) <185 60 (22.2)
18.5-22.9 149 (55.2)
>23.0 61 (22.6)
Mean (SD)
Height (m) 1.594 (0.08)
Weight (kg) 524 (9.3)
Body mass index (kg/m2) 20.6 (3.0)
Age (years) 56.3 (12.1)

were interpreted as outstanding if >0.90, excellent if between
0.80 and <0.90, and acceptable if between 0.70 and <0.80.'°
The validity of the new tool was assessed using a combination
of following methods: sensitivity, specificity, positive predic-
tive value (PPV), and negative predictive value (NPV).

In addition, the Cohen k was used as a measure of inter-
raters reliability. Cohen suggested the k result be interpreted
as follows: values <0 as no agreement and 0.01 to 0.20 as
none to slight, 0.21 to 0.40 as fair, 0.41 to 0.60 as moderate,
0.61 to 0.80 as substantial, and 0.81 to 1.00 as almost per-
fect agreement.'”

Results

Table 1 illustrates the general characteristics of the research
participants. A total of 270 patients were included in the
study, and the response rate was 100%. A total of 48.2% of
patients were male (n = 130). The most common type of
cancer diagnosed in the study was gastrointestinal (74.1%),
followed by breast/cervical/ovarian cancer (9.6%), and lung/
liver cancer (7.4%). A total of 211 (78.1%) patients were
undergoing chemotherapy, and 6.3% were on palliative care.
A total of 22.2% participants had a BMI <18.5 kg/m?, and the
mean participant BMI was 20.6 + 3.0 kg/mz. The mean
patient age was 56.3 + 12.1 years.

Table 2 showed that the k was 0.6, implying medium con-
sistency. P < .05 suggested the k was statistically significant
and that the consistency existed.

The results in Table 3 illustrate that the sensitivity, specifi-
city, PPV, and NPV of the BBT were 67.1%, 94.4%, 93.3%,
and 70.9%, respectively, while the AUC was 0.81. Weight loss
in the previous 3 months >5% was also predictive of PG-SGA
score B or C, with sensitivity and specificity and AUCs of
70.5%, 84.7%, and 0.78, respectively. Other combinations of
parameters were studied but AUCs were well below 0.75.

Table 4 shows that the sensitivity and specificity of the
cutoff point of 4 were 87.7% and 72.6%, respectively, while

the figures for the cutoff point of 5 were 67.1% and 94.4%,
respectively. The area under ROC curve for the BBT score was
0.88 (Figure 1).

Discussion

Oncology patients are at risk of malnutrition, which results from
both the disease itself and as a consequence of treatment (sur-
gery, chemotherapy, radiation, etc). Malnutrition is common in
patients with cancer and the degree of malnutrition is influenced
by the severity, type, location, and stage of tumor as well as the
treatment pathway.'®'® There are several tools available for
evaluating the nutritional status of patients with cancer. The
Subjective Global Assessment (SGA) has generally been
regarded as a gold standard in nutritional assessment, from
which the patient-generated score was adapted for specific use
in oncology."® In 2002, Bauer showed that the PG-SGA score
had a sensitivity of 98% and a specificity of 82% in predicting
SGA classification.'> However, despite being developed by the
Australian Research Institutes, the PG-SGA tool has not been
widely used in this country because it is time-consuming for
patients to complete. The PG-SGA Short Form has been recom-
mended instead because, as its name suggests, it is much shorter
than the original version. An ideal nutrition screening tool
should be quick, easy to use, sensitive, and reliable.

The BBT was designed by Clinical Nutrition Center of Bach
Mai Hospital and Boston Medical Center of Boston Massachu-
setts in the United States®® to provide a tool that was simple,
quick, valid, and reliable to identify patients at risk of malnu-
trition. According to the BBT, the prevalence of malnutrition in
our study was 38.9%, compared to the global result of 54.1% by
the PG-SGA. These findings were to be expected as hospita-
lized oncology patients were much more likely to have malnu-
trition.”’"** The results were in accordance with a study by
Huong et al with a risk of malnutrition and severe malnutrition
(PG-SGA B or C) of 51.7%, in which the severe malnutrition
rate was 8.2%.>* It was higher than the results of a study by
Thuy et al in patients with head and neck cancer, as the mal-
nutrition rate was reported at 8.9% and 40% of patients needed
nutritional intervention according to the PG-SGA.?* Another
study by Roop et al showed that 60% of patients were assessed
at risk of malnutrition or severe malnutrition.”® In 2010,
another study in patients with stage IIIB/IV lung cancer con-
cluded that 83.3% of patients were at risk of malnutrition or
severe malnutrition (42.7% and 40.6% classified as PG-SGA-B
and PG-SGA-C, respectively).?” The differences in these stud-
ies highlighted the evidence that late-stage patients with cancer
faced a higher risk of malnutrition than patients with cancer at
an earlier stage. Furthermore, the BBT was shown to have
acceptable inter-rater reliability (x = 0.6, P <.001).

The ideal nutrition assessment tool needs to achieve 100%
specificity and sensitivity. However, as there is always a trade-
off between sensitivity and specificity, the need to correctly
classify all patients who are malnourished (sensitivity) takes
precedence over the classification of well-nourished patients
(specificity). The BBT was able to identify malnourished
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Table 2. Categorization of Patients According to BBT in Comparison With PG-SGA and Calculation of Kappa.

PG-SGA (Gold Standard)

BBT At Risk of Malnutrition (B/C) Well Nourished (A) Total K P
At risk of malnutrition (BBT B or C) 98 (67.1) 7(5.7) 105 (38.9) 0.6 .000
Well nourished (BBT A) 48 (32.9) 117 (94.4) 165 (61.1)

Total 146 (100.0) 124 (100.0) 270 (100.0)

Abbreviations: BBT, Bach Mai Boston Tool; PG-SGA, patient-generated subjective global assessment.

Table 3. Sensitivity, Specificity, Predictive Values, and Accuracy in Predicting Malnutrition Assessed by the BBT' Rating (BBT B/C).

Screening BBT

Sensitivity
(95% Cl)

Specificity
(95% ClI)

Positive
Predictive Value

Negative
Predictive Value

Area Curve
(95% Cl)

At risk of malnutrition (B or C)

>5% weight loss in 3 months

Body mass index < 18.5 kg/m?

< 50% food intake vs normal

67.1 (58.9-74.7)
70.5 (62.4-77.8)
35.6 (27.9-44)

52.1 (43.6-60.4)

94.4 (88.7-97.7)
84.7 (77.1-90.5)
93.5 (87.7-97.2)
92.7 (86.7-96.6)

93.3 (86.7-97.3)
84.4 (76.8-90.4)
86.7 (75.4-94.1)
89.4 (80.8-95)

70.9 (63.3-77.7)
70.9 (62.9-78.1)
55.2 (48.2-62.1)
62.2 (54.8-69.2)

0.81 (0.76-0.85)
0.78 (0.73-0.83)
0.65 (0.6-0.7)

0.72 (0.67-0.77)

Abbreviation: BBT, Bach Mai Boston Tool.

Table 4. Detailed Report of Sensitivity and Specificity of Cutoff
Points.

Sensitivity Specificity =~ Correctly

Cutoff Point (%) (%) Classified (%) LR+ LR—
>3 100 0 54.0 1.0

>4 87.7 72.6 80.7 3.2 0.17
>5 67.1 94.4 79.6 11.9 0.35
>6 33.6 100 64.1 0.67
>7 15.1 100 54.1 0.85
>8 4.1 100 48.2 0.96
>8 0.0 100 45.9 1.00

Abbreviation: LR, Likelihood ratio.
We compared cutoff point 4 and cutoff point 5 to choose cutoff point with high
sensitivity and speccificity.

patients with 67.1% sensitivity and 94.4% specificity at a cutoff
point >5. Meanwhile, the results from a study in 2013 indi-
cated that the sensitivity and specificity of the novel screening
tool was 83.3% and 86.7%, respectively.?’

Concurrent validity of the BBT was measured against the
PG-SGA using 3 available parameters of nutritional status
(weight loss in the previous 3 months, BMI, and oral intake
compared with normal). The study illustrated that weight loss
of > 5% in the previous 3 months was also predictive of
PG-SGA type B or C with a sensitivity and specificity of
84.7% and 70.5%, respectively. In this study, the BBT
appeared to be accurate in discriminating between well-
nourished and malnourished patients according to the PG-
SGA with an AUC of 0.81. This was in accordance with a
study by Lien et al at Bach Mai Hospital, which found the SGA
had an AUC of 0.85 in correctly identifying malnutrition.?

Regarding the determination of an optimal cutoff score for
the BBT, it is important to consider the purpose of nutritional
screening, which is to identify patients at risk of malnutrition
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Figure 1. Area under the curve of Bach Mai Boston Tool score.

and to implement interventions before the onset of or further
progression of malnutrition. The BBT cutoff point of >4 had a
high sensitivity of 87.7% and specificity of 72.6%. Increasing
the cutoff point to >5 improved the specificity to 94.4% but
markedly reduced the sensitivity to 67.1%. Thus, the cutoff
point >5 had lower sensitivity but higher specificity than the
cutoff point >4. However, the reduction of the sensitivity
meant more malnourished patients went undetected. As there
must be a trade-off between 2 indicators, and it is better to
correctly classify malnourished people as positive rather than
precisely identifying well-nourished people as “healthy,” the
optimal cutoff point for the BBT would be >4.

This study has several limitations. It might have potential
inaccurate results as recall bias could have emerged when
the patients answered the questionnaires. Moreover, the
small sample size was also likely to reduce the statistical
power of our research.
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Conclusion

In summary, the BBT has been validated against the PG-SGA
for use among oncology patients and with the cutoff point
> 4, and it has good sensitivity and specificity in this setting.
These results demonstrate that the BBT is a quick, valid and
reliable nutrition assessment tool that enables malnourished
patients with cancer to be identified and triaged for nutritional
support.

Author’s Note

Our study was approved by the Scientific Council of Hanoi Medical
University, Vietnam (approval no. 6075/QDDHYHN).

Acknowledgments

The authors thank all of the patients who participated in the study, and
the doctors/nurses in the Abdominal Surgery department, Radiother-
apy department, Chemotherapy department, and National Cancer Hos-
pital for their help and cooperation during the study.

Declaration of Conflicting Interests

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

Funding

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

References

1. van Bokhorst-devan der Schueren MA. Nutritional support stra-
tegies for malnourished cancer patients. Eur J Oncol Nurs. 2005;
9(Suppl 2):S74-S83.

2. Argiles J. Cancer-associated malnutrition. European J Oncol
Nurs. 2005;9(Suppl 2):S39-S50.

3. Santarpia L, Contaldo F, Pasanisi F. Nutritional screening and
early treatment of malnutrition in cancer patients. J Cachexia
Sarcopenia Muscle. 2011;2(1):27-35.

4. Muscaritoli M, Lucia S, Farcomeni A, et al. Prevalence of mal-
nutrition in patients at first medical oncology visit: the PreMiO
study. Oncotarget. 2017;8(45):79884-79896.

5. Hu WH, Cajas-Monson LC, Eisenstein S, Parry L, Cosman B,
Ramamoorthy S. Preoperative malnutrition assessments as pre-
dictors of postoperative mortality and morbidity in colorectal
cancer: an analysis of ACS-NSQIP. Nutr J. 2015;14:91.

6. von Haehling S, Anker SD. Cachexia as a major underestimated
and unmet medical need: facts and numbers. J Cachexia Sarco-
penia Muscle. 2010;1(1):1-5.

7. Phuong DT, Huong LT, Linh NT, Yen DT. Nutritional status of
cancer patients at Hanoi Medical University Hospital in 2016.
J Med Res (Vietnam). 2017;106(1):163-170.

8. Nguyen HC, Ngo TT, Hoang CQ. 2030 malnutrition and quality
of life in patients with non-small-cell lung cancer at Thai
Nguyen cancer center. International conference: Innovations
In Cancer Research And Regenerative Medicine. 2017,
4(2017):562.

10.

13.

14.

15.

19.

20.

21.

22.

23.

24.

. Loan BTH, Nakahara S, Tho BA, et al. Nutritional status and

postoperative outcomes in patients with gastrointestinal cancer
in Vietnam: a retrospective cohort study. Nutrition. 2018;48:
117-121.

Quyen TC, Angkatavanich J, Thuan TV, Xuan VV, Tuyen LD,
Tu DA. Nutrition assessment and its relationship with perfor-
mance and Glasgow prognostic scores in Vietnamese patients
with esophageal cancer. Asia Pac J Clin Nutr. 2017;26(1):
49-58.

. Thomas DR, Zdrowski CD, Wilson MM, et al. Malnutrition in

subacute care. Am J Clin Nutr. 2002;75(2):308-313.

. Braunschweig C, Gomez S, Sheean PM. Impact of declines in

nutritional status on outcomes in adult patients hospitalized for
more than 7 days. J Am Diet Assoc. 2000;100(11):1316-1322.
Correia MITD, Waitzberg DL. The impact of malnutrition on
morbidity, mortality, length of hospital stay and costs evaluated
through a multivariate model analysis. Clin Nutr. 2003;22(3):
235-239.

Andreyev HIN, Norman AR, Oates J, Cunningham D. Why do
patients with weight loss have a worse outcome when undergoing
chemotherapy for gastrointestinal malignancies? Eur J Cancer.
1998;34(4):503-5009.

Bauer J, Capra S, Ferguson M. Use of the scored patient-
generated subjective global assessment (PG-SGA) as a nutrition
assessment tool in patients with cancer. Eur J Clin Nutr. 2002;
56(8):779-785.

. Hosmer DW IJr, Lemeshow S, Sturdivant RX. Applied Logistic

Regression. 3rd ed. Hoboken, NJ: John Wiley and Sons; 2013.

. McHugh ML. Interrater reliability: the Kappa statistic. Biochem

Medica. 2012;22(3):276-282.

. Sanchez-Lara K, Ugalde-Morales E, Motola-Kuba D, Green D.

Gastrointestinal symptoms and weight loss in cancer patients
receiving chemotherapy. Brit J Nutr. 2013;109(5):894-897.
Shaw C, Fleuret C, Pickard JM, Mohammed K, Black G,
Wedlake L. Comparison of a novel, simple nutrition screening
tool for adult oncology inpatients and the Malnutrition Screen-
ing Tool (MST) against the patient-generated subjective global
assessment (PG-SGA). Support Care Cancer. 2015;23(1):
47-54.

Manders AJ, Lien TKD, Ly L, et al. Comparison of a novel brief
nutrition screening tool and the nutrition subjective global assess-
ment at Bach Mai Hospital (BMH), Hanoi, Vietnam. FASEB.
2015;29(1 suppl): 579-620.

Aapro M, Arends J, Bozzetti F, et al. Early recognition of mal-
nutrition and cachexia in the cancer patient: a position paper of a
European School of Oncology Task Force. Ann Oncol. 2014;
25(8):1492-1499.

Arends J, Baracos V, Bertz H, et al. ESPEN expert group recom-
mendations for action against cancer-related malnutrition. Clin
Nutr. 2017;36(5):1187-1196.

Pressoir M, Desne S, Berchery D, et al. Prevalence, risk factors
and clinical implications of malnutrition in French Comprehen-
sive Cancer Centres. Br J Cancer. 2010;102(6):966-971.

Giang HTT, Thuy LN, Thi NN. Nutrional status and dietary
intake of cancer patients receiving chemotherapy in Hanoi



Cancer Control

25.

26.

Medical University Hospital 2015. Vietnam J Med Phar. 2015;
9(3):75-81.

Pham TT, Ngo TM, Doan PT. Survey on nutritional status of
patients with head and neck cancer. Medicine - Ho Chi Minh City.
2010;14(4):776-780.

Roop C, Piscitelli M, Lynch MP. Assessing the nutritional status
of patients with sarcoma by using the scored patient-generated

27.

subjective global assessment. Clin J Oncol Nurs. 2010;14(3):
375-377.

Li R, Wu J, Ma ML, et al. Comparison of PG-SGA, SGA
and body-composition measurement in detecting malnutri-
tion among newly diagnosed lung cancer patients in stage
IIIB/IV and benign conditions. Med Oncol. 2011;28(3):
689-696.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /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 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


