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Abstract

Background and Objective: The aim of the study was to investigate whether use of selective serotonin reuptake inhibitors
(SSRIs) was associated with pulmonary tuberculosis.

Methods: The case–control study was conducted to analyze the database between 2000 and 2013. Patients aged 20 to 84 years
with newly diagnosed pulmonary tuberculosis were selected as the cases (n¼ 8593). Participants without pulmonary tuberculosis
were selected as the controls (n¼ 43 472). Patients who never had a prescription for SSRIs were defined as never use. Those who
ever had a prescription for SSRIs were defined as ever use.

Results: The adjusted odds ratio (OR) of pulmonary tuberculosis was 1.03 for patients with ever use of SSRIs (95% confidence
interval [CI]: 0.93-1.14), compared to never use. The adjusted OR of pulmonary tuberculosis was 1.00 for patients with increasing
cumulative duration of SSRI use for every 1 month (95% CI: 0.99-1.00), compared to never use. The adjusted OR of pulmonary
tuberculosis was 0.99 for patients with increasing cumulative dosage of SSRI use for every 1 mg (95% CI: 0.99-1.00), compared to
never use.

Conclusion: No significant association can be detected between SSRI use and pulmonary tuberculosis in Taiwan. No duration-
dependent effect or dose-dependent effect of SSRIs use can be detected on the risk of pulmonary tuberculosis.
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Introduction

Tuberculosis (TB) is a major public health issue with a rela-

tively high incidence and prevalence which has burdened all

aspects, including psychological social and biology. It is also a

chronic infectious multisystemic disease in the past few

decades. According to the World Health Organization (WHO)

report, at least 10.4 million people demonstrated new incidents

of TB worldwide in 2014.1 Most global new cases of TB

occurred in some developing Asian countries, such as Bangla-

desh, China, India, and Pakistan from WHO data.2 In addition

to developing countries, 4% to 6% of the population in the

United States have latent infections of TB.3 From previous

study in Taiwan, the annual incidence was 63.7 cases per

100 000 person-years in 2006.4 By efforts of Taiwan Centers

for Disease Control, we paid attention to declining trend of TB
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over the past years.5 After all control measurements, including

directly observed treatment, short course (DOTS) for sputum

smear-positive patients, and DOTS-plus strategy for patients

with multidrug resistance TB, the death rate was down to 2.8

per 100 000 populations.6 Otherwise, until 2009, the success

rate for treating TB is up to 87% in Taiwan.7

Serotonin (5-hydroxytryptamine, 5-HT), is a monoamine

neurotransmitter which is biochemically derived from amino

acid tryptophan, mainly detected in the gastrointestinal tract

and central nervous system in human beings.8 It is also well

known for contributing to the etiology of happiness and well-

being experienced by human beings.9 Otherwise, serotonin is

metabolized by monoamine oxidase to the corresponding

aldehyde, which is mainly carried on in the liver. Monoamine

oxidase inhibitors prevent the catabolism of most neurotrans-

mitters, including serotonin, thereby increasing the plasma

levels in the brain which resulted in happiness and euphoria.10

Due to the former mechanism, drugs that can alter serotonin

levels in plasma are used for treating major depressive

disease.

According to previous published worldwide research, 20%
of patients with somatic disease have major depression.11 The

lifetime prevalence of mood disorder in patients with chronic

disease is 8.9% to 12.9%, with a 6-month prevalence of 5.8% to

9.4%.12 On the contrary, patients with pulmonary disease, in

particular chronic disease, including bronchial asthma, chronic

obstructive pulmonary disease, and TB hospitalized patients,

were severely impaired due to chronic psychogenic condi-

tion.13 At the same time, some literature revealed that depres-

sion was associated with chronic pulmonary disease, especially

TB.11,14 Furthermore, from published article in 2017, depres-

sion is associated with 1.15-fold increased hazard of pulmonary

TB in Taiwan.15 Base on the already existing mutual relation-

ship between depression and pulmonary TB from previous

articles, we hypothesized making a link between depression

and pulmonary TB because of lower immunity. Owing to the

reasons mentioned subsequently, (1) no study exists that

explores the relationship between selective serotonin reuptake

inhibitors (SSRIs) and TB in Taiwan and also worldwide; (2)

SSRIs are commonly used globally, and any potential risk of

increasing disease incidence due to its side effects have impor-

tant clinical implications; and (3) previous localized article

associated with depression and TB were scarce and just focused

on disease instead of treatment. We used large-scale National

Health Insurance (NHI) data to investigate the relationship

between SSRI use and TB.

Methods

Study Design and Data Source

Taiwan is an independent country with more than 23 million

persons.16-18 A case–control study was conducted to analyze

the database of the Taiwan National Health Insurance Program.

The program was launched in March 1995, and now it has

covered around 99.6% of persons living in Taiwan.19 The

Research Ethics Committee of China Medical University

and Hospital in Taiwan approved the study (CMUH-104-

REC2-115). The details of the program have been written

in previous studies.

Selection of Cases and Controls

We selected patients aged 20 to 84 years with newly diagnosed

pulmonary TB (The International Classification of Diseases,

Ninth Edition [ICD-9] codes 010, 011, 012, and 018) between

2000 and 2013 as the cases with pulmonary TB. The index date

was defined as the date of the cases being diagnosed with

pulmonary TB. We randomly selected patients without pul-

monary TB aged 20 to 84 years from the same database as the

controls. Both cases and controls were matched with sex, age

(every 5-year interval), and the year of index date.

Potential Confounders

Medical conditions that could be related to pulmonary TB were

included as follows: alcohol-related disease, cancer, chronic

kidney disease, chronic obstructive pulmonary disease, dia-

betes mellitus, and chronic liver disease including cirrhosis,

hepatitis B, hepatitis C, and other chronic hepatitis. All comor-

bidities were diagnosed based on ICD-9 codes. The accuracy of

ICD-9 codes has been validated in previous studies.20-23

Definition of SSRI Use and Corticosteroid Use

The prescription histories of medications studied were col-

lected in the study. The definition of medication use was

adapted from previous studies.24-26 Ever use of medication was

defined as a patient who had at least a prescription of medica-

tions before the index date. Never use of medication was

defined as a patient who never had a prescription of medica-

tions before the index date.

Statistical Analysis

Distributions of sex, age, SSRI use, corticosteroids use, and

comorbidities between the cases and controls were compared

by the w2 test for categorized variables and the t test for con-

tinuous variables. Initially, all variables were included in the

univariable logistic regression model. Variables found to be

statistically significant in the univariable model were further

examined in the multivariable logistic regression model. We

measured the odds ratio (OR) and the 95% confidence interval

(CI) for pulmonary TB associated with SSRI use. We further

conducted an analysis to investigate whether there were

duration-dependent and dose-dependent effects of SSRIs on

the risk of pulmonary TB. All data processing and statistical

analyses were performed with the SAS software version 9.2

(SAS Institute, Inc, Cary, North Carolina). A 2-tailed P value

<.05 was considered statistically significant.
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Results

Characteristics of the Study Population

Table 1 reveals the distributions of sex, age, SSRI use, corti-

costeroid use, and comorbidities between the cases and con-

trols. The study included 8593 cases with pulmonary TB and

43 472 controls, with similar distributions of sex and age. The

mean ages (standard deviation) of the study patients were 59.0

(17.1) years for the cases and 58.8 (17.2) years for the controls,

without statistical significance (t test, P¼ .59). The cases had a

statistically higher proportion of ever use of SSRIs than the

controls (7.20% vs 5.27%, w2 test, P < .001). The cases had

statistically higher proportions of ever use of corticosteroids,

alcohol-related disease, cancer, chronic kidney disease, chronic

liver disease, chronic obstructive pulmonary disease, and

diabetes mellitus than the controls (w2 test, P < .001).

Association of Pulmonary TB With Use of SSRIs

Variables found to be statistically significant in the univariable

logistical regression model were further included in the multi-

variable logistical regression model. After adjustment for con-

founders, the multivariable logistic regression model revealed

that the adjusted OR of pulmonary TB was 1.03 for patients

with ever use of SSRIs (95% CI: 0.93-1.14), compared to never

use. In addition, corticosteroids use, alcohol-related disease,

cancer, chronic liver disease, chronic obstructive pulmonary

disease, and diabetes mellitus were associated with pulmonary

TB (Table 2).

Association of Pulmonary TB With Cumulative Duration
of SSRI Use

We conducted an analysis for the duration-dependent effect of

SSRI use on the risk of pulmonary TB (Table 3). After adjust-

ment for confounders, the adjusted OR of pulmonary TB was

1.00 for patients with increasing cumulative duration of SSRI

use for every 1 month (95% CI: 0.99-1.00), compared to never

use. There was no duration-dependent effect of SSRIs use on

the risk of pulmonary TB.

Association of Pulmonary TB With Cumulative Dosage
of SSRI Use

We conducted an analysis for the dose-dependent effect of

SSRIs on the risk of pulmonary TB (Table 4). After adjustment

for confounders, the adjusted OR of pulmonary TB was 0.99

for patients with increasing cumulative dosage of SSRIs use for

every 1 mg (95% CI: 0.99-1.00), compared to never use. There

was no dose-dependent effect of SSRI use on the risk of pul-

monary TB.

Discussion

In this case–control study, we did not find a significant associ-

ation between pulmonary TB risk and SSRI use (Table 2), a

duration-dependent effect between pulmonary TB risk and SSRI

use (Table 3), and a dose-dependent effect between pulmonary

TB risk and SSRI use (Table 4). The adjusted OR lost the sig-

nificance compared to crude OR, we tried to explained and listed

reasons mentioned below. First of all, other confounding factors

were considered. We also noted that corticosteroid use, alcohol-

related disease, cancer, chronic liver disease, chronic obstructive

pulmonary disease, and diabetes mellitus were related to pul-

monary TB; the results from our study were consistent with

previous studies.27-29 Second, adjusted OR was multivariable

logistical regression model, compared to crude OR which was

univariable logistical regression model. Third, SSRIs were also

used for the treatment of another disease except depression in

clinical practice, and fewer people with depressive disorders

were treated with SSRIs in the TB group (410 cases, 4.77%)

and in the non-TB group (1237 cases, 2.84%). Maybe most

researchers enrolled in our study were not cases with depression,

thus resulting in this phenomenon.

To the best of our knowledge, this is the first case–control

study to explore the relationship between pulmonary TB and

SSRIs worldwide. Although the results revealed no association

between pulmonary TB and SSRIs, its clinical implications

were important, which provided the local physicians and psy-

chiatrists more information about pulmonary TB and relative

drug use. We could hypothesize temporarily that SSRI use

is not associated with pulmonary TB risk, but not all antide-

pressants drugs have the same result with SSRIs for developing

Table 1. Characteristics and Comorbidities Between Cases With
Pulmonary Tuberculosis and Controls.a

Variable

Controls,
n ¼ 43 472

Cases,
n ¼ 8593

P
Valuebn (%) n (%)

Sex .99
Female 10 728 (31.2) 2682 (31.2)
Male 23 644 (68.8) 5911 (68.8)

Age-group, years .99
20-39 10 396 (30.3) 2599 (30.3)
40-64 8504 (24.7) 2126 (24.7)
65-84 15 472 (45.0) 3868 (45.0)

Age, years, mean + standard
deviationc

58.8 + 17.2 59.0 +
17.1

.59

Ever use of selective serotonin
reuptake inhibitors

1810 (5.27) 619 (7.20) <.001

Ever use of corticosteroids 28 186 (82.0) 7584 (88.3) <.001
Comorbidities before index date

Alcohol-related disease 1174 (3.42) 754 (8.77) <.001
Cancer 1238 (3.60) 489 (5.69) <.001
Chronic kidney disease 1942 (5.65) 713 (8.30) <.001
Chronic liver disease 4437 (12.9) 1619 (18.4) <.001
Chronic obstructive

pulmonary disease
5207 (15.2) 3259 (37.9) <.001

Diabetes mellitus 2807 (8.17) 1373 (16.0) <.001

aData are presented as the number of patients in each group with percentages
given in parentheses.

bChi-square test.
ct test comparing cases with pulmonary tuberculosis and controls.
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pulmonary TB. Moreover, an ideal research is needed to exam-

ine the risk of pulmonary TB and another kind of antidepres-

sants use in Taiwan and even spread to worldwide in the future.

Limitation

Some limitations need to be further discussed. First, owing to

the inherent limitation of only the database use (eg, not all

kinds of depression medication were enrolled due to more side

effect or lower usage rate), we could not ensure the compliance

of enrolled patients for following the depression or pulmonary

TB treatment plan. The NHI database enables only 6 diagnoses

for each case and physician’s individual opinions or recall bias;

coding of diagnosis might be a mistake if patient has more than

6 underlying diseases. Second, more accurate tools for the

diagnosis of pulmonary TB, such as chest radiographic films

or sputum culture, are necessary. Therefore, the actual number

of pulmonary TB in depression populations under SSRI

Table 3. OR and 95% CI of Pulmonary Tuberculosis Associated With Cumulative Duration of Use of Selective Serotonin Reuptake Inhibitors by
Logistical Regression Model.

Variable
Case Number/

Control Number Crude OR 95% CI Adjusted ORa 95% CI

Never use of selective serotonin reuptake inhibitors as a reference 7974/32 562 1.00 Reference 1.00 Reference
Cumulative duration of selective serotonin reuptake inhibitor use

(increase in duration for every 1 month)
619/1810 0.99 0.99-1.00 1.00 0.99-1.00

Abbreviations: CI, confidence interval; OR, odds ratio.
aVariables found to be statistically significant in the univariable logistical regression model were further included in the multivariable logistical regression model.
Adjusted for corticosteroids use, alcohol-related disease, cancer, chronic kidney disease, chronic liver, chronic obstructive pulmonary disease, and diabetes
mellitus.

Table 4. OR and 95% CI of Pulmonary Tuberculosis Associated with Cumulative Dosage of Selective Serotonin Reuptake Inhibitors by
Logistical Regression Model.

Variable
Case Number/

Control Number Crude OR 95% CI
Adjusted

ORa 95% CI

Never use of selective serotonin reuptake inhibitors as a reference 7974/32 562 1.00 Reference 1.00 Reference
Cumulative dosage of selective serotonin reuptake inhibitor use

(increase in dosage for every 1 mg)
619/1810 1.00 0.99-1.00 0.99 0.99-1.00

Abbreviations: CI, confidence interval; OR, odds ratio.
aVariables found to be statistically significant in the univariable logistical regression model were further included in the multivariable logistical regression model.
Adjusted for corticosteroids use, alcohol-related disease, cancer, chronic kidney disease, chronic liver, chronic obstructive pulmonary disease, and diabetes
mellitus.

Table 2. OR and 95% CI of Pulmonary Tuberculosis Associated With Use of Selective Serotonin Reuptake Inhibitors and Corticosteroids, and
Comorbidities by Logistical Regression Mode.

Crude Adjusted a

Variable OR 95% CI OR 95% CI

Sex (male vs female) 1.00 0.95-1.05
Age (per 1 year) 1.00 0.99-1.00
Ever use of selective serotonin reuptake inhibitors (never use as a reference) 1.40 1.27-1.54 1.03 0.93-1.14
Ever use of corticosteroids (never use as a reference) 1.65 1.54-1.77 1.22 1.13-1.32
Comorbidities before index date (yes vs no)

Alcohol-related disease 2.72 2.47-2.99 2.42 2.18-2.67
Cancer 1.62 1.45, 1.80 1.32 1.18-1.48
Chronic kidney disease 1.51 1.38-1.65 1.04 0.94-1.14
Chronic liver disease 1.57 1.47-1.67 1.13 1.06-1.21
Chronic obstructive pulmonary disease 3.42 3.25-3.61 3.16 2.99-3.34
Diabetes mellitus 2.14 2.00-2.29 1.82 1.70-1.96

Abbreviations: CI, confidence interval; OR, odds ratio.
aVariables found to be statistically significant in the univariable logistical regression model were further included in the multivariable logistical regression model.
Adjusted for corticosteroids use, alcohol-related disease, cancer, chronic kidney disease, chronic liver disease, chronic obstructive pulmonary disease, and
diabetes mellitus.
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medication may be underestimated or overestimated. Third, as

the diagnosis of pulmonary TB requires long-term observation

for its clinical manifestation, the shorter observation period in

our study may have been insufficient to estimate the pulmonary

TB risk compared to general populations in clinics or hospitals.

Strength

One of the primary and major strength of this study is that our

article is a unique, novel, and first case–control study in the

world to explore the relationship between pulmonary TB and

SSRIs. Otherwise, we also enrolled large populations with

study conducting better statistical power and design from the

Taiwan National Health Insurance Program in the past years in

Taiwan. Finally, and the most important, we focused not only

on dose but also on duration level of SSRIs in the risk of

pulmonary TB.

Conclusion

No significant association can be detected between SSRI use

and the risk of pulmonary TB in Taiwan. No duration-

dependent effect or dose-dependent effect can be detected on

the risk of pulmonary TB. Further clinical research and trials

are needed to explore and confirm our study findings. Close

collaboration among clinical physicians, research scientists,

and public health workers is indeed necessary for exploring the

complex relationship between pulmonary TB, comorbidities,

and SSRI use in the future.

Authors’ Note

Insurance reimbursement claims data used in this study were available

for public access. Patient identification numbers had been scrambled

to ensure confidentiality. Patient informed consent was not required.

The Research Ethics Committee of China Medical University and

Hospital in Taiwan approved the study (CMUH-104-REC2-115).

Kao-Chi Cheng and Kuan-Fu Liao participated in the data interpreta-

tion, revised the article, and contributed equally to the article. Cheng-

Li Lin conducted the data analysis and revised the article. Shih-Wei

Lai contributed to the conception of the article, initiated the draft of

the article, and revised the article.

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) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: This study

was supported in part by Taiwan Ministry of Health and Welfare

Clinical Trial Center (MOHW106-TDU-B-212-113004), China Med-

ical University Hospital, Academia Sinica Taiwan Biobank Stroke

Biosignature Project (BM10601010036), Taiwan Clinical Trial Con-

sortium for Stroke (MOST 106-2321-B-039-005), Tseng-Lien Lin

Foundation, Taichung, Taiwan Brain Disease Foundation, Taipei, and

Katsuzo and Kiyo Aoshima Memorial Funds, Japan. These funding

agencies did not influence the study design, data collection and anal-

ysis, decision to publish, or preparation of the manuscript.

ORCID iD

Kao-Chi Cheng https://orcid.org/0000-0002-2058-9794

Shih-Wei Lai https://orcid.org/0000-0002-7420-1572

References

1. Zumla A, George A, Sharma V, Herbert RHN, Oxley A, Oliver

M. The WHO 2014 global tuberculosis report—further to go.

Lancet Global Health. 2015;3(1):e10-e12.

2. World Health Organization. Tuberculosis Fact Sheet. Fact Sheet

No. 104. Geneva, Switzerland: World Health Organization; 2007.

3. Trenton AJ, Currier GW. Treatment of comorbid tuberculosis and

depression. Prim Care Companion J Clin Psychiatry.2001;3(6):

236-243.

4. Huang SF, Li CP, Feng JY, Chao Y, Su W-J. Increased risk of

tuberculosis after gastrectomy and chemotherapy in gastric can-

cer: a 7-year cohort study. Gastric Cancer. 2011;14(3):257-265.

5. Lo HY, Chou P, Yang SL, Lee CY, Kuo HS. Trends in tubercu-

losis in Taiwan, 2002–2008. J Formos Med Assoc.2011;110(8):

501-510.

6. Shen TC, Wang CY, Lin CL, et al. People with tuberculosis are

associated with a subsequent risk of depression. Eur J Intern Med.

2014;25(10):936-940.

7. Center for Disease Control, ROC (Taiwan). Taiwan Tuberculosis

Control Report 2013. Taiwan: Center for Disease Control; 2013.

8. Lai SW, Liao KF, Lin CL, Chen PC. Pyogenic liver abscess

correlates with increased risk of acute pancreatitis: a

population-based cohort study. J Epidemiol. 2015;25(3):246-253.

9. Young SN. How to increase serotonin in the human brain without

drugs. J Psychiatry Neurosci. 2007;32(6):394.

10. Preskorn SH, Ross R, Stanga C. Selective Serotonin Reuptake

Inhibitors. Antidepressants: Past, Present and Future. Berlin,

Germany: Springer; 2004:241-262.

11. Moussas G, Tselebis A, Karkanias A , et al. A comparative study of

anxiety and depression in patients with bronchial asthma, chronic

obstructive pulmonary disease and tuberculosis in a general hospi-

tal of chest diseases. Ann General Psychiatry.2008;7(1):7.

12. Cassem EH. Depression and anxiety secondary to medical illness.

Psychiatr Clin North Am. 1990;13(4):597-612.

13. Lykouras E, Ioannidis H, Voulgaris A. Depression in general hos-

pital patients: preliminary results. Arch Hell Med. 1987;4:287-289.

14. Peltzer K, Naidoo P, Matseke G, Louw J, Mchunu G, Tutshana B.

Prevalence of psychological distress and associated factors in

tuberculosis patients in public primary care clinics in South

Africa. BMC Psychiatry.2012;12(1):89.

15. Cheng KC, Liao KF, Lin CL, Lai SW. Increased risk of pulmon-

ary tuberculosis in patients with depression: a cohort study in

Taiwan. Front Psychiatry. 2017;8:235.

16. Lai SW, Lin CL, Liao KF. Population-based cohort study inves-

tigating the association between weight loss and pyogenic liver

abscesses. Biomedicine. 2017;7(4):13.

17. Yang JS, Lu CC, Kuo SC , et al. Autophagy and its link to type II

diabetes mellitus. Biomedicine-(Taiwan). 2017;7(2):1-12.

18. Yang MD, Lin KC, Lu MC , et al. Contribution of matrix

metalloproteinases-1 genotypes to gastric cancer susceptibility

in Taiwan. Biomedicine-(Taiwan). 2017;7(2):18-24.

Cheng et al 5

https://orcid.org/0000-0002-2058-9794
https://orcid.org/0000-0002-2058-9794
https://orcid.org/0000-0002-2058-9794
https://orcid.org/0000-0002-7420-1572
https://orcid.org/0000-0002-7420-1572
https://orcid.org/0000-0002-7420-1572


19. Ministry of Health and Welfare. 2016 Taiwan Health and Welfare

Report. http://nhirdnhriorgtw/en/indexhtml. Accessed July 1,

2017.

20. Lai SW, Lin CL, Liao KF. Nation-based case-control study inves-

tigating the relationship between oral corticosteroids use and pul-

monary tuberculosis. Eur J Intern Med. 2017;43:53-57.

21. Lai SW, Lin CL, Liao KF. Head and neck cancer associated with

increased rate of pulmonary tuberculosis in a population-based

cohort study. Medicine. 2017;96(43):e8366.

22. Liao KF, Lin CL, Lai SW. Population-based case-control study

assessing the association between statins use and pulmonary

tuberculosis in Taiwan. Front Pharmacol. 2017;8:597.

23. Cheng KC, Liao KF, Lin CL, Lai SW. Correlation of proton pump

inhibitors with pulmonary tuberculosis: a case-control study in

Taiwan. Front Pharmacol. 2017;8:481.

24. Lai SW, Lin CL, Liao KF. Zolpidem administration and risk of

hepatocellular carcinoma: a case-control study in Taiwan. Front

Pharmacol. 2017;8:767.

25. Lai SW, Lin CL, Liao KF. Use of oral corticosteroids and risk

of hip fracture in the elderly in a case-control study. Front

Pharmacol. 2017;8:625.

26. Liao KF, Lin CL, Lai SW. Nationwide case-control study exam-

ining the association between tamoxifen use and Alzheimer’s

disease in aged women with breast cancer in Taiwan. Front

Pharmacol. 2017;8:612.

27. Gupta S, Shenoy VP, Mukhopadhyay C, Bairy I, Muralidharan S.

Role of risk factors and socio-economic status in pulmonary

tuberculosis: a search for the root cause in patients in a tertiary

care hospital, South India. Trop Med Int Health. 2011;16(1):

74-78.

28. Zevallos M, Justman JE. Tuberculosis in the elderly. Clin Geriatr

Med. 2003;19(1):121-138.

29. Corbett EL, Churchyard GJ, Clayton TC , et al. HIV infection and

silicosis: the impact of two potent risk factors on the incidence of

mycobacterial disease in South African miners. AIDS. 2000;

14(17):2759-2768.

6 Dose-Response: An International Journal

http://nhirdnhriorgtw/en/indexhtml


<<
  /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


