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Collecting duct carcinomas (CDCs) are a particularly rare subtype of kidney
cancer, endowed by a particularly poor prognosis. Since no active treatments
have been established for CDCs, due to similarities with upper tract urothelial
carcinomas, the use of the cisplatin-gemcitabine doublet is usually
recommended. Here we report a retrospective analysis of 36 metastatic
CDCs treated, as everyday clinical practice, with either cisplatin-gemcitabine
or cisplatin-gemcitabine-paclitaxel from 2005 to 2021. Thirty-three patients
received gemcitabine (1000 mg/m?, days 1 and 8) and cisplatin (70 mg/m?, day
1), while 3 were treated with paclitaxel (80 mg/m?, days 1 and 8), gemcitabine
(1000 mg/m?, days 1 and 8) and cisplatin (70 mg/m?, day 1), every 21 days for a
maximum of 6 cycles. Eight out of 36 patients (22.2%) experienced a partial
response, while 9 others (25%) had a disease stabilization. No benefit was
observed in the only 3 patients treated with the triplet. Median PFS was just 6
months, while median OS was 8 months. The commonest grade >3 treatment-
related adverse events were: neutropenia (75%, 11.1% of febrile neutropenia),
anemia (50%), thrombocytopenia (38.8%), and vomiting (8.3%). Dose omissions
and dose reductions were common, and few frail patients started the treatment
with a 25% dose reduction. In conclusion, our real-world experience confirmed
the modest activity and relevant toxicity of cisplatin-based chemotherapy for
the treatment of CDCs. More translational studies and novel study designs are
thus badly needed in these still orphan tumors.
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Introduction

Bellini duct carcinomas, or collecting duct carcinomas
(CDCs), are a particularly rare subtype of the already rare
non-clear cell renal cell carcinomas, accounting for about 1%
of all malignant epithelial tumors of the kidney; they arise from
the renal collecting duct epithelium, and are endowed by a very
poor prognosis, often presenting with a locally advanced, or
frankly metastatic, disease (1).

In the United States, a relationship with African American
descent, and with male sex, has been reported (2), while across
different continents (America, Europe and Asia) 1- and 3-year
survival rates remain constantly disheartening (2-4).

So far, no standard treatment has been established for CDCs,
almost all tested agents having yielded poor results, both in terms
of antitumor activity, as well as of efficacy. Due to their anatomical
origin (and other biologic and morphologic features), which they
do share with upper tract urothelial carcinomas, most
international guidelines recommend the cisplatin-gemcitabine
doublet for the treatment of metastatic CDCs (5).

In 2013 a systematic review was conducted to evaluate
management options for CDCs (1); included studies had to
have enrolled at least 10 subjects with histologically proven
CDCs. In the same manuscript, the retrospective experience of
the Mc Master University was also reported.

As a whole, a gemcitabine-cisplatin or -carboplatin regimen
resulted in a 26% objective response rate (in 23 patients only),
while the methotrexate-vinblastine-doxorubicin-cisplatin
(MVAC) combination yielded no responses at all; similarly,
old-fashion, cytokines-based, immunotherapy failed to provide
any benefit (1).

Despite the conduction of a limited number of other, small,
prospective studies in more recent years, CDCs remain an
orphan disease, still being constantly endowed by a very
poor prognosis.

Here we report a retrospective analysis of metastatic CDCs
treated with cisplatin (CDDP)-based chemotherapy (either
CDDP-gemcitabine or CDDP-gemcitabine-paclitaxel) at three
large institutions, two from Northern, and one from
Southern, Italy.

Patients and methods
Patients

Data from 36 previously untreated, metastatic CDC patients,
treated from December 2005 to December 2021, were retrieved
from original source documents (clinical charts) of the three
participating centers.

As expected, there was a predominance of male patients (26/
36, 72.2%), with a median age of 66.5 years (average: 65.6, range:
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51-77); main metastatic sites were lymphnodes (30/36, 83.3%),
lung (25/36, 69.4%), liver (22/30, 73.3%), and bones (19/30,
52.7%), more than 3 metastatic sites having been observed in
all patients.

Notably, two patients only previously underwent
cytoreductive nephrectomy, one having been initially
misdiagnosed with a parenchymal renal cell carcinoma, and
the second due to persistent macrohematuria.

Main patients’ characteristics are summarized in Table 1.

Treatment

Thirty-three of the patients considered received a
combination of CDDP and gemcitabine, while 3 patients only
were treated with a triplet of CDDP, gemcitabine and paclitaxel,
as used in the EORTC Intergroup Study 30987 for urothelial
cancer patients (6).

Patients treated with the doublet were given 1000 mg/m’
gemcitabine on days 1 and 8, plus 70 mg/m*> CDDP on day 1; the
two drugs were repeated every 21 days for a maximum of 6
cycles according to toxicity and efficacy.

As far as the triplet, patients were treated with paclitaxel 80
mg/m”’, before the same doses of gemcitabine and CDDP as
above; both paclitaxel and gemcitabine were administered also
on day 8. Again, treatment cycles were repeated every 21 days for
a maximum of 6 cycles. The use of the triplet therapy was
abandoned after the implementation of local guidelines
recommending the use of the cisplatin/gemcitabine doublet.

Patients had adequate hematologic, hepatic, and renal
function; in particular, creatinine clearance had to be =60 mL/
min to allow the administration of CDDP. However, since this
was a retrospective analysis of real-world data, no specific
inclusion/exclusion criteria were established, and co-morbid
patients have been also treated.

However, all patients gave their written informed consent to
treatment, according to institutional rules for everyday
clinical practice.

Activity, efficacy, and safety assessment

Response to treatment was checked after the third, and then
the sixth treatment cycle (for those who completed the scheduled
treatment) according to commonly used RECIST criteria. For
those surviving after the end of the scheduled 6 cycles, disease
status was evaluated at regular intervals (1 to 3 months). Disease
evaluation was performed in all cases by means of a contrast-
enhanced CT scan of thorax and abdomen; in the vast majority
of patients (28/36, 77.7%), before treatment start CT scan was
extended to the brain, which was not studied at 3 and 6 months
unless the appearance of neurological symptoms. Bone scan was
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TABLE 1 Patients’ characteristics.

N. of patients 36
Age (years)
median 66.6
average 65.6
range 51-77
N %
Sex
males 26 72.2
females 10 27.8
Concomitant diseases
hypertension 30 83.3
type II diabetes 10 27.7
chronic heart disease 10 27.7
COPD 8 222
chronic cerebral vasculopathy 5 13.8
more than 3 comorbid conditions 29 80.5
Previous nephrectomy
yes 2 5.5
no 34 94.5
Baseline IMDC prognostic group
good 2 5.5
intermediate 12 333
poor 16 44.4
not evaluable 6 16.7
Number of metastatic sites at baseline
3 36 100
>5 11 30.5
Main metastatic sites at baseline
lymphnodes 30 83.3
lungs 25 69.4
liver 22 73.3
bones 19 52.7
Concomitant treatments
palliative radiotherapy 13 36.1
bisphosphonates/denosumab 17 472
embolization 1 2.7

N., number; COPD, chronic obstructive pulmonary disease; IMDC, International
Metastatic RCC Database Consortium.

performed at baseline only in symptomatic patients, but not
subsequently controlled unless considered clinically indicated.

Progression-free survival (PFS) was computed from the first
day of treatment to the day of documented progression, or to the
day of death from underlying cancer, whichever first, while
overall survival (OS) was computed from the first day of study
treatment to the day of death from any cause. PFS and OS were
estimated and the relative curves plotted according to
Kaplan-Meier.

As far as safety, commonest treatment-related adverse events
(AEs), as well as laboratory abnormalities, were recorded and
described in each patient’s source documents, from which they
were retrieved, and are here summarized within Table 2. In light
of the wide observation period considered, different versions of
the National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI-CTCAE) were used for constitutional
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symptoms, whilst NCI-CTCAE version 5.0 were used to grade
laboratory abnormalities, including hematological toxicities.

Results
Treatment activity and efficacy

Eight out of 36 patients (22.2%) experienced a partial
response, while 9 others (25%) had a disease stabilization as
their best response to treatment; an exemplificative case of
response (in the liver and in a nodal lesion) from cisplatin and
gemcitabine chemotherapy is reported in Figure 1.

As a whole, disease control rate was 47.2%. Notably, none of
the three patients treated with the triplet experienced any benefit
(either a response or, at least, a disease stabilization).

Despite the above decent antitumor activity, median PFS was
just 6 months (95% confidence interval [CI]: 4.95-6.80, average:
5.88, range: 3-15), while median OS was 8 months (95% CI: 7.40-
9.89, average: 8.65, range: 3-20).

Activity and efficacy are summarized in Table 3, while PFS
and OS curves are shown in Figure 2.

Safety

The safety profile of the two platinum-based combinations
used is summarized in Table 2.

The most common grade >3 treatment-related AEs,
observed in at least 5% of the treated patients, were:
neutropenia (observed in 75% of the cases, with 11.1% of
febrile neutropenia), anemia (50%), thrombocytopenia
(38.8%), and vomiting (8.3%).

In 10 patients (27.7%), all from the CDDP/gemcitabine
group, the dose of gemcitabine scheduled for the eighth day of
each cycle had to be omitted, in at least one cycle, mainly due to
haematological toxicity (neutropenia, febrile neutropenia,
or thrombocytopenia).

As far as haematological toxicity, 8 anaemic patients (22.2%)
and 14 neutropenic patients (38.8%) needed hematopoietic
growth factor support with erythropoietin and granulocyte
colony-stimulating factor, respectively.

All three patients treated with the triplet, as well as 2 patients
treated with the doublet (5.5%) were dose reduced due to AEs; in
the case of the triplet, the dose of all three agents were reduced by
25% (in one case after the first cycle, in the other two after the
second), while in the case of the doublet, only the dose of CDDP
was reduced (again by 25%), in both cases after the first cycle.
Three patients (8.3%) from the CDDP-gemcitabine group
started the treatment with a 25% dose reduction, having been
considered frail; in these patients, chemotherapy dose was
neither increased, nor further reduced.
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TABLE 2 Most common adverse events, G2 or more.

Adverse events Grade 1 and 2

Hematological No. of patients
Anemia 19
Neutropenia 9
Febrile neutropenia
Thrombocytopenia 16

Renal
Creatinine increase 10

Gastrointestinal
Diarrhea 10
Stomatitis
Nausea 26
Vomiting 8

Other
Fatigue 20
Anorexia 18
Constipation 13
Weight loss 16
Alopecia 6
Peripheral neuropathy 15
Hearing impairment 2
Subileus 0
Hyperglycemia 7
ALT increase 4
AST increase 3
Hyperbilirubinemia 1

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Discussion

CDCs are a particularly aggressive subset of renal
malignancies, typically resistant to almost all treatments
proposed so far, having nothing in common with kidney
cancer’s commonest histotypes, i.e. clear cell, papillary, or
chromophobe carcinomas.

The fact that CDCs are quite rare (not to take into account
the difficulty in their morpho-histological diagnosis), justify why
the therapeutic experiences reported in the Literature are scarce
and characterized by small numbers.

CDCs are usually treated with cytotoxic chemotherapy,
similarly to urothelial cancers, CDDP-gemcitabine being the
most commonly used combination.

However, the results achievable by means of this
combination, both in terms of activity and efficacy, are
modest, at best.

In a single-arm phase II study from the French Groupe
d’Etudes des Tumeurs Uro-Geénitales (GETUG), the
combination of gemcitabine plus either CDDP or carboplatin
yielded, on 25 patients, an overall response rate (ORR) of 26%,
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Grade 3 and 4

% No. of patients %
52.7 18 50.0
25.0 27 75.0

4 11.1
444 14 38.8
27.7 0 0
27.7 1 2.7
72.2 0 0
222 3 8.3
55.5 1 2.7
50.0 0 0
36.1 0 0
444 0 0
16.6
41.6 0 0

55 0 0

0 1 2.7
19.4 0 0
11.1 0 0

8.3 0 0

2.7 1 2.7

and a median PFS and OS of 7.1, and 10.5 months,
respectively (7).

More recently, in a retrospective report of 35 CDC and 22
renal medullary carcinoma patients, the three combinations of
CDDP-gemcitabine, CDDP-gemcitabine and bevacizumab, or
dose-dense methotrexate, vinblastine, doxorubicin and CDDP
(MVACQ), yielded an ORR of 26%, 41% and 56%, respectively,
with a time to progression [TTP] and an OS for the whole
patient population of 7.27 and 12 months, respectively (8);
notably, the majority of patients (63%) received more than on
line of treatment. In both cases, the platinum-based
combinations proved to be feasible, being endowed by a
relatively safe and easy to manage toxicity profile.

Our above experience is in line with what has been reported
above. Indeed, CDDP-based combinations proved to be of
limited activity and efficacy, yielding an ORR of just 22% and
a median OS of 8 months only. Furthermore, this treatment
proved to be fairly toxic, although feasible, in a real-world,
unselected, patient population like ours, where frail and co-
morbid patients were well represented, and tumor bulk
was huge.
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After 3-months of treatment

FIGURE 1
An exemplificative case of response in the liver and in a nodal lesion.

And indeed the real world nature of our report is, at the same
time, the major strength and one of the weaknesses of our case
series. Other limitations are the lack of a centralized review of
the histological diagnosis of CDCs, the huge time span in which
patients were treated (with changing attitudes towards
supportive measures such as the use of haemopoietic growth
factors, and unstandardized stopping rules in case of toxicity),
and the possible under-reporting of treatment-related adverse
events (AEs).

Cytotoxic chemotherapy has been also combined with
antiangiogenics; within a single-arm phase II trial, the CDDP-
gemcitabine-sorafenib combination yielded, on 26 CDC

TABLE 3 Summary of treatment activity and efficacy.

N.
ORR 8
CR 0
PR 8
SD 9
PD 19
DCR (CR + PR + SD) 17
Median
PFS 6
(o 8

patients, an ORR of 30.8%, a disease control rate (DCR) of
84.6%, a median PFES of 8.8 months, and a median OS of 12.5
months (9). Given the good safety profile, Authors concluded
may be a suitable option for patients

3

that this combination “...
who have low Eastern Cooperative Oncology Group performance
status ...” (9).

A striking median OS of 27.8 months, and a median PFS of
15.1 months were reported with the combination of gemcitabine
plus CDDP (or carboplatin) and bevacizumab, but the severe
toxicity observed (including two cases of pulmonary embolism),
and especially the extremely low number of patients treated
(only 5) represent a huge limitation of this study (10).

% 95% CI
222 11.5-37.8
0 R
222 11.5-37.8
25 13.7-41.0
52.8 37.2-68.2
47.2 31.7-62.7
95% CI Average Range
4.95-6.80 5.88 3-15
7.40-9.89 8.65 3-20

N., number; ORR, overall response rate; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; DCR, disease control rate; CI, confidence interval; PFS,

progression-free survival; OS, overall survival.
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FIGURE 2
Kaplan-Meier curves for OS and PFS

Beyond single case-reports or, on the other hand, large
expanded access programs like the one of sunitinib (where it is
difficult to extrapolate activity and efficacy of the tested agents
on the few CDCs included), published data on the activity and
efficacy of targeted agents are even scarcer, and - with few
exceptions — not exciting in terms of results overall.

Indeed, although some Authors reported sporadic long
disease stabilizations with sorafenib (11), temsirolimus (11),
other (larger) studies evidenced no responses at all, and just
few short-lasting disease stabilizations, mainly with sunitinib
(12-14). Only recently, Procopio et al. reported the overall
positive results of the prospective BONSAI phase II study in
which 23 patients were treated with single-agent cabozantinib; as
best overall response, 3 patients presented a SD, 1 patient
achieved a CR, and 7 a PR, for an ORR of 35%; median PFS
and OS were 4 and 7 months, respectively (15).

Considering that, beyond few case reports, to date immune
checkpoint inhibitors have been seldom used in CDCs, it is clear
that, despite the improvements achieved over the years for the
treatment of metastatic RCC as a whole, these rare malignancies
still remain orphan of active treatments.

Although it is reasonable to hope for some improvement
with a larger use of the immune checkpoint inhibitors, given
either alone or in combination, it is clear that it is necessary to
invest more in translational approaches to drug development, in
order to find more active treatments for these tumors.
Furthermore, besides trying to rely on biomarkers, which may
or may not be identified soon (realistically not so easily), CDCs -
as all rare cancers — would greatly benefit from international
cooperations, as well as new trial designs (e.g. adaptive or
Bayesian), as already advocated (16).

As a whole, as far as the treatment of CDCs is concerned, the
road ahead of us is not only still long, but also full of hurdles.

Frontiers in Oncology

06

20 25

Data availability statement

The datasets presented in this article are not readily available
because of data confidentiality. Requests to access the datasets
should be directed to CP.

Author contributions

MR and CP contributed to conception and design of the
study, organized the database, performed the statistical analysis,
and wrote the first draft of the manuscript. All authors
contributed to manuscript revision, read, and approved the
submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fonc.2022.939953
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Rizzo et al.

References

1. Dason S, Allard C, Sheridan-Jonah A, Gill ], Jamshaid H, Aziz T, et al.
Management of renal collecting duct carcinoma: A systematic review and the
McMaster experience. Curr Oncol (2013) 20:223-32. doi: 10.3747/c0.20.1230

2. Wright JL, Risk MC, Hotaling J, Lin DW. Effect of collecting duct histology
on renal cell cancer outcome. J Urol (2009) 182:2595-9. doi: 10.1016/
1,jur0.2009.08.049

3. Karakiewicz PI, Trinh QD, Rioux-Leclercq N, de la Taille A, Novara G,
Tostain J, et al. Collecting duct renal cell carcinoma: A matched analysis of 41 cases.
Eur Urol (2007) 52:1140-5. doi: 10.1016/j.eururo.2007.01.070

4. Tokuda N, Naito S, Matsusaki O, Nagashima Y, Ozono S. Igarashi T on
behalf of the Japanese society of renal cancer. Collecting duct (Bellini duct) renal
cell carcinoma: A nationwide survey in Japan. J Urol (2006) 176:40-3. doi: 10.1016/
$0022-5347(06)00502-7

5. Motzer R], Jonasch E, Agarwal N, Alva A, Baine M, Beckermann K, et al.
Kidney cancer, version 3.2022, NCCN clinical practice guidelines in oncology. J
Natl Compr Cancer Netw (2022) 20:71-90. doi: 10.6004/jnccn.2022.0001

6. Bellmunt J, von der Maase H, Mead GM, Skoneczna I, De Santis M, Daugaard
G, et al. Randomized phase III study comparing paclitaxel/cisplatin/gemcitabine
and gemcitabine/cisplatin in patients with locally advanced or metastatic urothelial
cancer without prior systemic therapy: EORTC intergroup study 30987. J Clin
Oncol (2012) 30:1107-13. doi: 10.1200/JCO.2011.38.6979

7. Oudard S, Banu E, Vieillefond A, Fournier L, Priou F, Medioni J, et al.
Prospective multicenter phase II study of gemcitabine plus platinum salt for
metastatic collecting duct carcinoma: Results of a GETUG (Groupe d’Etudes des
tumeurs uro-génitales) study. J Urol (2007) 177:1698-702. doi: 10.1016/
1,juro.2007.01.063

8. Guillaume Z, Colomba E, Thouvenin J, Saldana C, Campedel L, Dumont C,
et al. Metastatic renal medullary and collecting duct carcinoma in the era of

antiangiogenic and immune checkpoint inhibitors: A multicentric retrospective
study. Cancers (Basel) (2022) 14:1678. doi: 10.3390/cancers14071678

Frontiers in Oncology

07

10.3389/fonc.2022.939953

9. Sheng X, Cao D, Yuan J, Zhou F, Wei Q, Xie X, et al. Sorafenib in
combination with gemcitabine plus cisplatin chemotherapy in metastatic renal
collecting duct carcinoma: A prospective, multicentre, single-arm, phase 2 study.
Eur ] Cancer (2018) 100:1-7. doi: 10.1016/j.ejca.2018.04.007

10. Peécuchet N, Bigot F, Gachet ], Massard C, Albiges L, Teghom C, et al. Triple
combination of bevacizumab, gemcitabine and platinum salt in metastatic
collecting duct carcinoma. Ann Oncol (2013) 24:2963-7. doi: 10.1093/annonc/
mdt423

11. Procopio G, Verzoni E, Iacovelli R, Colecchia M, Torelli T, Mariani L. Is
there a role for targeted therapies in the collecting ducts of Bellini carcinoma?
Efficacy data from a retrospective analysis of 7 cases. Clin Exp Nephrol (2012)
16:464-7. doi: 10.1007/s10157-012-0589-3

12. Tannir NM, Plimack E, Ng C, Tamboli P, Bekele NB, Xiao L, et al. A phase 2
trial of sunitinib in patients with advanced non-clear cell renal cell carcinoma. Eur
Urol (2012) 62:1013-9. doi: 10.1016/j.eururo.2012.06.043

13. Paglino C, Imarisio I, Ganini C, Vercelli A, Bregant C, Porta C, et al.
Sunitinib in advanced metastatic non-clear cell renal cell carcinoma: A single
institution retrospective study. Future Oncol (2012) 8:1605-12. doi: 10.2217/
fon.12.145

14. Soto Delgado M, Pedrero Marquez G, Arroyo Maestre JM, Beardo Villar P.
Collecting duct carcinoma of the kidney. A contribution of 4 new cases. Arch Esp
Urol (2014) 67:714-7.

15. Procopio G, Sepe P, Claps M, Buti S, Colecchia M, Giannatempo P, et al.
Cabozantinib as first-line treatment in patients with metastatic collecting duct renal
cell carcinoma: Results of the BONSAL trial for the Italian network for research in
urologic-oncology (Meet-URO 2 study). JAMA Oncol (2022) 8(6):910-3.
doi: 10.1001/jamaoncol.2022.0238

16. Porta C. How to identify active novel agents in rare cancers and then make
them available: A need for a paradigm shift. Eur Urol (2012) 62:1020-2. doi:
10.1016/j.eururo.2012.07.035

frontiersin.org


https://doi.org/10.3747/co.20.1230
https://doi.org/10.1016/j.juro.2009.08.049
https://doi.org/10.1016/j.juro.2009.08.049
https://doi.org/10.1016/j.eururo.2007.01.070
https://doi.org/10.1016/S0022-5347(06)00502-7
https://doi.org/10.1016/S0022-5347(06)00502-7
https://doi.org/10.6004/jnccn.2022.0001
https://doi.org/10.1200/JCO.2011.38.6979
https://doi.org/10.1016/j.juro.2007.01.063
https://doi.org/10.1016/j.juro.2007.01.063
https://doi.org/10.3390/cancers14071678
https://doi.org/10.1016/j.ejca.2018.04.007
https://doi.org/10.1093/annonc/mdt423
https://doi.org/10.1093/annonc/mdt423
https://doi.org/10.1007/s10157-012-0589-3
https://doi.org/10.1016/j.eururo.2012.06.043
https://doi.org/10.2217/fon.12.145
https://doi.org/10.2217/fon.12.145
https://doi.org/10.1001/jamaoncol.2022.0238
https://doi.org/10.1016/j.eururo.2012.07.035
https://doi.org/10.3389/fonc.2022.939953
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Cisplatin-based chemotherapy for the treatment of metastatic collecting duct carcinomas: A real-world, retrospective analysis
	Introduction
	Patients and methods
	Patients
	Treatment
	Activity, efficacy, and safety assessment

	Results
	Treatment activity and efficacy
	Safety

	Discussion
	Data availability statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


