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PERSPECTIVE

A poor drug-resistant tuberculosis programme is worse
than no programme: time for a change
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TUBERCULOSIS (TB) services aim to prevent the
transmission of TB through early diagnosis of infec-
tious TB patients and rendering them non-infectious
by effective treatment. Keeping TB patients alive by
treatment but failing to cure them would promote the
spread of TB in the community. Achieving a high pro-
portion of treatment success is a fundamental princi-
ple in the development of the internationally recom-
mended DOTS strategy.!-3 The same principle should
be applied to the management of multidrug-resistant
TB (MDR-TB). Unfortunately, recent global reports
on the outcome of programmatic management of
drug-resistant TB (PMDT) show that most national
tuberculosis programmes (NTPs) have not been able
to achieve a high proportion of treatment success
among MDR-TB patients.** This is a worrying situa-
tion that requires urgent remedial action.10

A poor programme is worse than no programme

In 1964, the World Health Organization (WHO)
made recommendations on the development and im-
plementation of an NTP.!1 A few years later, Grzy-
bowski and Enarson assessed the fate of TB patients
in different settings.!2 In India, follow-up of a co-
hort of smear-positive and culture-positive patients
over 1.5 years revealed that 25% died, 43 % remained
bacteriologically positive and 32% became bacterio-
logically negative; after 5 years, 49% had died, 18%
had remained bacteriologically positive and 33% had
become bacteriologically negative.!3 In England, a 4-
year follow-up of a cohort of TB patients revealed that
55% died, 19% remained bacteriologically positive,
and 26% became bacteriologically negative.'* The
outcomes of TB treatment under programme condi-
tions in several developing countries were assessed
and were shown to be unsatisfactory. In Taiwan, in
1962, the 2-year outcome of a cohort of treated TB
patients was 13% mortality, with 26% remaining
bacteriologically positive and 62% becoming bacteri-
ologically negative; the respective figures in Korea in

1968 were 11%, 26% and 63% (Figure 1). While
chemotherapy under these programme conditions re-
duced the proportion of TB patients who died, a sub-
stantial proportion of patients remained bacteriologi-
cally positive. It was concluded by Grzybowski and
Enarson, in their article published in 1978, that ‘it

was far better to do nothing than to treat the cases
badly’.12.15

International Union Against Tuberculosis and
Lung Disease collaborative programmes

These data were presented to and discussed at length
within the Tuberculosis Surveillance Research Unit
(TSRU). The recognition that ‘poor treatment is
worse than no treatment’ inspired Karel Styblo (Di-
rector of the TSRU) to focus on the outcome of treat-
ment in the collaborative programmes of the Interna-
tional Union Against Tuberculosis and Lung Disease
(IUATLD, now known as The Union),'6 which were
initiated in Tanzania in 1979 and subsequently ex-
panded to Malawi, Senegal, Mozambique, Benin,
Nicaragua, Yemen, Mali and Kenya.!$ The regimen
used to treat new tuberculosis patients initially lasted
12 months. The outcome of treatment was not satis-
factory (56 % success rate), largely because a very high
proportion of patients was lost to follow-up.! The in-
troduction of an 8-month short-course regimen re-
sulted in an increased rate of treatment success
(>80%), and left very few smear-positive transmit-
ters (Figure 1).! The most important factor explain-
ing the increase in treatment success was a reduction
in the proportion of patients lost to follow-up.!S Sub-
sequently, the strategy of the IUATLD collaborative
programmes was adopted by the WHO to formulate
a new global TB control strategy under the brand
name DOTS.23

The challenge of multidrug-resistant tuberculosis

According to a series of WHO Global Tuberculosis
Control Reports,*? the proportion of successfully
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Figure 1 Fate of tuberculosis patients who had no treat-
ment,'3 who were treated under programme conditions in Tai-
wan in 1962,2 and who were managed in the International
Union Against Tuberculosis and Lung Disease (IUATLD) model
programmes.’

treated MDR-TB patients in most countries was
<60%. The overall proportion of treatment success
of the 2009 cohorts of MDR-TB was 48%, and the
proportions of loss to follow-up/outcome not evalu-
ated (28%) and failure (10%) were high.? This indi-
cates that the duration of the infectious period might
be prolonged by ineffective treatment, and that the
transmission of even more resistant MDR-TB was
likely to have been promoted. To achieve the vision
of the Stop TB Strategy—a TB-free world—this must
change.

In 2011, the WHO published updated recommen-
dations on the management of drug-resistant TB, rec-
ommending an intensive phase of at least 8 months’
duration and a total treatment duration of at least
20 months for MDR-TB patients who had not previ-
ously received second-line treatment.17.18 Both are
conditional recommendations made on the basis of
very low quality evidence derived from an individual
patient data (IPD) meta-analysis.!® The overall out-
come of treatment of patients included in the IPD
meta-analysis was unsatisfactory: 54% were treated
successfully, 8% failed or relapsed, 15% died and
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Figure 2 Fate of tuberculosis patients who had no treatment, '3
MDR-TB patients who were included in an IPD meta-analysis,°
and MDR-TB patients treated with a Bangladesh short-course
MDR-TB regimen in Bangladesh.20 IPD = individual patient data;
MDR-TB = multidrug-resistant tuberculosis.

23% were lost to follow-up (Figure 2).1° The updated
recommendations focused heavily on efficacy guided
by odds ratios and recommendations for treatment
duration based on the analysis of those who did not
die or were not lost to follow-up. The effectiveness
and feasibility of the recommended regimens in the
field were thus barely taken into consideration, as
losses to follow-up and deaths were ignored. The
recommended regimens rely heavily on highly toxic
second-line drugs which lack power and have many
adverse effects. Studies have shown that 20-50% of
MDR-TB patients require removal of drugs from
their treatment regimens.2! The challenge of frequent
adverse drug effects is further complicated by the
long duration of treatment,22 which is difficult to
manage in most resource-limited settings. Treatment
interruption is frequent, particularly if patients are
left alone to face the problems of taking these toxic
drugs without adequate treatment support.

To avoid loss to follow-up, strong, effective treat-
ment support must be provided in the application of
the current WHO-recommended long-duration MDR-
TB regimen. This is only possible if resources are
available. In Taiwan, thanks to a substantial invest-
ment by the government in socio-economic interven-
tions and psychosocial support to MDR-TB patients,
the proportion of loss to follow-up has been reduced
to a minimum.23 However, this will remain a diffi-
cult task in developing countries, where resources
are limited.

Short MDR-TB regimens

In countries where the proportion of loss to follow-
up has been high (>10%), the short-course MDR-TB
treatment regimen piloted in Bangladesh and West
Africa is probably the best option.20 The so-called
‘Bangladesh regimen’ consists of high-dose gatiflox-
acin, clofazimine (CFZ), pyrazinamide and etham-
butol throughout, supplemented by kanamycin (KM),
prothionamide (PTH) and high-dose isoniazid (INH)
in the intensive phase. The treatment duration of the
intensive phase was 4 months, and was extended un-
til sputum smear conversion; the duration of the con-
tinuation phase was 5 months. The treatment success
rate in a cohort of 206 patients enrolled in 2005-
2007 was 87.9% (Figure 2), and that in an expanded
cohort of 476 MDR-TB patients not previously treated
with second-line drugs was 86.1%.24 Of 466 patients
who underwent drug susceptibility testing (DST) for
second-line drugs, 53 (11.4%) were resistant to oflox-
acin (OFX) and two (0.4%) also to KM. During post-
treatment follow-up, three (0.7%) of 410 successfully
treated patients relapsed. Initial resistance to OFX and
KM were significantly associated with failure and re-
lapse. Of the eight patients with an unfavourable out-
come, one acquired KM resistance in addition to ini-
tial resistance to all drugs in the regimen except CFZ;
no other amplification of resistance was found.24
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The short-course MDR-TB regimen is more easily
implemented, better tolerated and capable of curing
the large majority of the increasingly numerous drug-
resistant cases remaining from previous first-line drug
regimens, without striving for an unrealistic 100%
efficacy. It maximises the use of the most powerful
TB drugs, INH and the fourth-generation fluoroquin-
olones, which also have a large therapeutic margin.
These are maintained even in the presence of docu-
mented drug resistance, due to the fact that for these
drugs the minimal inhibitory concentration of most
resistant mutants remains below drug tissue concen-
trations that can be achieved by a moderately ele-
vated dose that is still well tolerated. More toxic drugs
are avoided (para-aminosalicylic acid [PAS] and cyclo-
serine) or used for a limited period (PTH and the
second-line injectables) when they are necessary, to
avoid the selection of fluoroquinolone-resistant mu-
tants, thus reducing the risk of loss to follow-up.
Limited use of these injectables with early declara-
tion of failure also limits the amplification of more
serious resistance and the creation of extensively
drug-resistant tuberculosis (XDR-TB), even in cases
resistant to most of the other drugs. More extensive
experience in Bangladesh indicates that about 70%
treatment success can be achieved even in the presence
of initial fluoroquinolone-resistant MDR-TB, with
only a moderately increased risk of failure and re-
lapse, and rare progression of pre-XDR patients to
XDR-TB.23 The inclusion of CFZ may be an addi-
tional factor that explains the exceptionally rapid
conversion and low relapse rate with this regimen.

Given the short duration of treatment, concerns
have been voiced about the increased risk of relapse.
The MDR-TB regimen piloted in Cameroon has
therefore extended the total treatment duration to
12 months, with PTH throughout.2s Of the 88 pa-
tients enrolled in 2008-2010, the cure rate was 92%.
Over a total of 636 patient-months of follow-up after
treatment, no relapse was observed. Kuaban et al.
concluded that that a standardised short-course regi-
men may be the best pragmatic alternative for MDR-
TB patients in resource-poor settings with little expo-
sure to second-line anti-tuberculosis drugs. 25

A practical combination of Xpert® MTB/RIF
(Cepheid, Sunnyvale, CA, USA) and the Union-
recommended short-course MDR-TB regimen may
have great potential in controlling MDR-TB in
resource-limited settings (Figure 3). Among those
with a high pre-test probability of rifampicin (RMP)
resistance, no confirmation of RMP resistance is ever
needed, and as INH is always included in the Union-
recommended MDR-TB regimen, DST is not required
to determine INH susceptibility. Among those with a
low pre-test probability of RMP resistance, the posi-
tive predictive value (PPV) of RMP resistance by
Xpert was too low in the early evaluations, and
required confirmation.26 For a confirmatory test
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Xpert assay DS
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injectables
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Figure 3 Practical algorithm for the use of Xpert® MTB/
RIF and short MDR-TB regimen. RMP = rifampicin; DST =
drug susceptibility testing; MDR-TB = multidrug-resistant
tuberculosis.

performed on patients with RMP resistance detected
by the first Xpert test, the pre-test probability and
thus the PPV of RMP resistance of a follow-up test is
very high. The most critical requirement is an ultra-
short turnaround time, otherwise the utility of Xpert
as the first screening test diminishes tremendously.
Conventional DST as a confirmatory test is not an
option, because the turnaround time is too long. The
line probe assay (LPA) is sophisticated and is usually
performed at a national reference laboratory. The
turnaround time is likely to be long, as it involves the
transportation of specimens. Furthermore, the current
Genotype® MTBDRPlus version 2 LPA (Hain Life-
science GmbH, Nehren, Germany) fails to detect RMP
resistance more often than Xpert (AVD, unpublished
data). LPA is therefore also unlikely to be a satisfac-
tory option unless a less sophisticated version, on a
par with Xpert in terms of sensitivity and specificity,
is developed. If Xpert is placed at the right location
without the need for long-distance transportation,
the repetition of Xpert on a different sputum sample
is probably the best option as a confirmatory test.

A randomised control trial comparing a short-
course MDR-TB regimen with WHO-recommended
long-duration regimens has recently been launched,
but the results will not be available until 2016 at the
earliest. There are at least three reasons why we
should not wait for the results of the trial and why
we should encourage countries to pilot short-course
MDR-TB regimens under proper conditions. First, it
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has been reported in several settings that MDR-TB
patients might refuse treatment because the treatment
duration is long and the drugs are toxic. Short-course
MDR-TB regimens offer an alternative, life-saving
option that might be acceptable to patients.

Second, the long duration MDR-TB regimen is too
demanding in terms of resources, and greatly over-
stretches the capacity of NTPs in resource-limited
settings, as was demonstrated by the slow pace in
scaling up PMDT and a high proportion of loss to
follow-up among enrolled MDR-TB patients; short
MDR-TB regimens offer a cheaper and more feasible
alternative.

Third, fluoroquinolones will be widely used in the
worldwide scale-up of PMDT, including countries
that have so far had limited exposure to second-line
drugs. Fluoroquinolone-resistant MDR-TB might thus
increase in a few years’ time in countries that previ-
ously had limited exposure to second-line drugs, and
the window of opportunity to use short MDR-TB
regimens might be closing rapidly. The intensive
phase of short MDR-TB regimens consists of seven
drugs, including a high-dose fluoroquinolone, and is
extended until sputum conversion, thus minimising
the risk of amplification of drug resistance. The pos-
sibility of a high frequency of relapse was not ob-
served in Bangladesh or Cameroon and, should it
occur, may be manageable by salvage individualised
MDR-TB regimens. Even with a recurrence rate as
high as 10%, short-course MDR-TB regimens would
still greatly outperform the WHO-recommended
MDR-TB regimens in most settings, which have a
success rate of <60%.

Global control of MDR-TB should not be guided
by statistical odds ratios alone; effectiveness and feasi-
bility must be taken into consideration in the develop-
ment of international strategy and national policies.

The WHO has endorsed the use of short MDR-TB
regimens in projects that adhere to the following cri-
teria: 1) approval of the project by a national ethics
review committee, 2) delivery of treatment under op-
erational research conditions in accordance with in-
ternational standards, and 3) monitoring of the MDR-
TB programme that is using short regimens, and of
its corresponding research project, by an independent
monitoring board.? Clearly, the Global Fund should
not reject proposals aiming to pilot short MDR-TB
regimens under proper conditions, and it should pro-
vide funding to support those countries interested in
doing so. In the implementation of short-course MDR-
TB regimens, strong treatment support should also
be provided to patients, because these regimens are
no less demanding than an 8-month first-line retreat-
ment regimen. Failure of the short MDR-TB regimens
could be declared as early as 6 months if there is a
lack of response to treatment, thus reducing the risk
of amplification of resistance.2’” An individualised
regimen could be used as a salvage regimen in the

small proportion of patients who fail the short-course
MDR-TB regimens.

In conclusion, treatment of drug-resistant TB
should aim for a high proportion of treatment suc-
cess. Strong treatment support should be provided to
all MDR-TB patients, regardless of the regimens used.
Wide and careful application of the short-course
MDR-TB regimen recommended by The Union has
the potential for efficient and effective scale-up of
PMDT. Leadership is needed at international and na-
tional levels to transform an unsatisfactory PMDT
into an effective and successful one. The WHO’s
Global Tuberculosis Control reports in the next few
years will show whether our generation will be able
to make a difference in a timely manner.

References

1 Enarson D A. Principles of IUATLD collaborative tuberculosis
programmes. Bull Int Union Tuberc Lung Dis 1991; 66(4):
195-200.

2 Kochi A. Ten-year collaboration of IUATLD with national
tuberculosis programmes in developing countries. WHO stand-
point. Bull Int Union Tuberc Lung Dis 1991; 66 (Suppl): 43-44.

3 World Health Organization. What is DOTS? A guide to under-
standing the WHO-recommended TB control strategy known
as DOTS. WHO/CDS/CPC/TB/99.270. Geneva, Switzerland:
WHO, 1999.

4 World Health Organization. WHO report 2007. Global tu-
berculosis control: surveillance, planning, financing. WHO/
HTM/TB/2007.376. Geneva, Switzerland: WHO, 2007.

5 World Health Organization. WHO report 2008. Global tu-
berculosis control: surveillance, planning, financing. WHO/
HTM/TB/2008.393. Geneva, Switzerland: WHO, 2008.

6 World Health Organization. WHO report 2009. Global tu-
berculosis control: surveillance, planning, financing. WHO/
HTM/TM/2009.411. Geneva, Switzerland: WHO, 2009.

7 World Health Organization. WHO report 2010. Global tu-
berculosis control. WHO/HTM/TB/2010.7. Geneva, Switzer-
land: WHO, 2010.

8 World Health Organization. WHO report 2011. Global tu-
berculosis control. WHO/HTM/TB/2011.16. Geneva, Switzer-
land: WHO, 2011.

9 World Health Organization. Global tuberculosis report 2012.
WHO/HTM/TB/2012.6. Geneva, Switzerland: WHO, 2012.

10 Blower S, Supervie V. Predicting the future of XDR tuberculo-
sis (Reflection and reaction). Lancet Infect Dis 2007; 7: 443.

11 World Health Organization. WHO Expert Committee on
Tuberculosis. Eighth report. Technical Report Series no. 290.
Geneva, Switzerland: WHO, 1964.

12 Grzybowski S, Enarson D. The fate of cases of pulmonary
tuberculosis under various treatment programmes. Bull Int
Union Tuberc Lung Dis 1978; 53 (2): 70-75.

13 National Tuberculosis Institute, Bangalore, India. Tuberculosis
in a rural population of South India: a five-year epidemiological
study. Bull World Health Organ 1974; 51: 473-489.

14 Springett V H. Ten-year results during the introduction of che-
motherapy for tuberculosis. Tubercle 1971; 52: 73-87.

15 Enarson D A. Tuberculosis control in low income countries. In:
Reichman L B, Hershfield E S, eds. Tuberculosis: a comprehen-
sive international approach. Lung Biology Series, 2nd ed. New
York, NY, USA: Marcel Dekker, 2000: pp 55-73.

16 Enarson D A. Foreword. In: Davies P D O, ed. Clinical tuber-
culosis. 3rd ed. London, UK: Arnold, 2003: xii—xv.

17 Falzon D, Jaramillo E, Schiinemann H J, et al. WHO guidelines
for the programmatic management of drug-resistant tubercu-
losis: 2011 update. Eur Respir J 2011; 38: 516-528.



718

The International Journal of Tuberculosis and Lung Disease

18

19

20

21

22

23

World Health Organization. Guidelines for the programmatic
management of drug-resistant tuberculosis. 2011 update. WHO/
HTM/TB/2011.6. Geneva, Switzerland: WHO, 2011.

Ahuja S D, Ashkin D, Avendano M, Banerjee R, Bauer M,
Bayona J N, et al. Multidrug resistant pulmonary tuberculo-
sis treatment regimens and patient outcomes: an individual
patient data meta-analysis of 9153 patients. PloS Med 2012;
9(8): €1001300.

Van Deun A, Kya Jai Maug A, Halim M A, et al. Short, highly
effective, and inexpensive standardized treatment of multi-
drug-resistant tuberculosis. Am J Respir Crit Care Med 2010;
182: 684-692.

Chiang C-Y, Schaaf H S. Management of drug-resistant tuber-
culosis. Int ] Tuberc Lung Dis 2010; 14: 672-682.

World Health Organization. Guidelines for the programmatic
management of drug-resistant tuberculosis. Emergency update
2008. WHO/HTM/TB/2008.402. Geneva, Switzerland: WHO,
2008.

Chan P-C, Huang S-H, Yu M-C, et al. Effectiveness of a
government-organized and hospital-initiated treatment for

24

25

26

27

multidrug-resistant tuberculosis patients—a retrospective co-
hort study. PLoS ONE 2013; 8(2): e57719.

Van Deun A, Maug A K J. 9-month standardised MDR-TB
regimen in Bangladesh: an update. Invited oral presentation at
43th Union World Conference on Lung Health, Kuala Lumpur,
Malaysia, 2012. Int ] Tuberc Lung Dis 2012; 16 (Supp 1): S42.
[Abstract]

Kuaban C, Noeske J, Abena J L, Ait-Khaled N, Rieder H, Tré-
bucq A. 12-month standardised MDR-TB regimen: experience
in Cameroon. Invited oral presentation at 43th Union World
Conference on Lung Health, Kuala Lumpur, Malaysia, 2012.
Int J Tuberc Lung Dis 2012; 16 (Supp 1): S43. [Abstract]
Weyer K, Mirzayev F, Migliori G B, et al. Rapid molecular TB
diagnosis: evidence, policy-making and global implementation
of Xpert®MTB/RIFE. Eur Respir ] 2012; 22 Nov. [epub ahead of
print]

Chiang C-Y, Van Deun A, Trébucq A, Heldal E, Caminero J A,
Ait-Khaled N. Treatment of multidrug-resistant tuberculosis:
definition of the outcome “failure’. Int J Tuberc Lung Dis 2011;
15:4-5.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 720.000]
>> setpagedevice


