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Abstract \
Objectives: This study aimed to compare the efficacy and toxicity of intravesical Bacillus Calmette-Guérin (BCG) therapy between
elderly and younger patients with non-muscle-invasive bladder cancer (NMIBC).

Material and methods: This retrospective study included 87 NMIBC patients who received intravesical BCG between January
2011 and December 2018. We compared the treatment outcomes of patients >75 and <75years old. Our primary endpoint was
intravesical recurrence-free survival after treatment. The secondary endpoint was the toxicity caused by intravesical BCG.
Results: The elderly and younger patients included 38 and 49 patients with mean ages of 80.6 and 66.3years (p<0.01),
respectively. Their baseline parameters were similar, aside from age. The elderly and younger patients’ 5-year recurrence-free survival
rates were 59.4% and 51.6%, respectively, and were not significantly different (log-rank test, p=0.72). Moderate to severe pain on
micturition requiring prescription medications was observed more frequently in the elderly patients than in the younger patients
(p <0.01). No elderly patients required hospitalization for any adverse events. However, 3 (6.1%) younger patients were treated for
urinary tract infection in the hospital.

Conclusions: The efficacy and toxicity of intravesical BCG therapy for NMIBC patients are not associated with age. Therefore,

elderly patients with high-risk NMIBC should be treated in the same manner as younger patients in clinical practice.
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Bladder cancer (BC) is the 9th most common cancer in the world,
with 390,000 new cases diagnosed each year.'"! Of these, nearly
75% are non-muscle-invasive BC (NMIBC) cases. During the
treatment of NMIBC, as many as 50% of cases can recur, and 9%
of cases involve invasion of the muscularis propria.””! Radical
cystectomy is the mainstay of therapy for muscle-invasive BC
(MIBC). However, despite well-performed surgeries, cure rates
for surgery alone remain between 66% and 80%.!>* Therefore,
preventing the progression of MIBC is critical in managing
NMIBC.

In clinical practice, NMIBC is typically treated via trans-
urethral resection of bladder tumors (TURBT) followed by
intravesical therapy, depending on the risks of recurrence and
progression.”! Intravesical therapy is usually performed using
chemotherapeutic agents or Bacillus Calmette-Guérin (BCG). In a
recent randomized controlled trial, BCG was compared to a
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combination of epirubicin and interferon-alpha2b,'® mitomycin
C,"V or epirubicin alone,® and it was confirmed that BCG was
superior in preventing tumor recurrence in intermediate-risk and
high-risk NMIBC patients. Additionally, meta-analyses demon-
strated that intravesical BCG reduces the risk of tumor
progression.”~"!"! However, intravesical BCG is associated with
more adverse events than intravesical chemotherapy,'® and its
intolerance rate was reported to be as high as 70%.'?!
Furthermore, it was reported that intravesical BCG may carry
a non-negligible risk of adverse events in elderly patients.['>!4l
Therefore, whether intravesical BCG therapy for elderly patients
can be performed in the same manner as in younger patients has
often been debated.

Currently, the proportion of elderly people has been increasing
dramatically worldwide. Old age is now widely accepted as the
most important independent risk factor for developing BC. In the
future, BC will become an even bigger public health challenge.
Although the current standard of care for high-risk NMIBC
patients is intravesical BCG therapy following TURBT,!™! the
relationship between age and clinical outcomes of this therapy
remains controversial. Therefore, we aimed to assess the
effectiveness and toxicity of intravesical BCG therapy in elderly
patients, compared to younger patients.

2.1. Patients and study design

This retrospective study included high-risk NMIBC patients who
received intravesical BCG after TURBT at Kagawa University
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Hospital in Kagawa, Japan, between January 2011 and
December 2018. Tumor grade (high or low), number of tumors
(solitary or multiple), T-stage (Ta, T1, or Tis), and concomitant
carcinoma in situ (CIS) in TaT1 BC (yes or no) were recorded for
every surgery. Additionally, prior recurrence status, a history of
upper tract urothelial cancer (UTUC) and BCG therapy, urinary
cytology before transurethral resection (TUR), and whether
immediate single instillation with pirarubicin (THP) was
administered were retrospectively investigated.

All patients received initial TURBT followed by intravesical
BCG. Moreover, repeat TUR was performed in all high-grade
pTa and pT1 BC patients before adjuvant BCG instillation.
Intravesical BCG was administered once a week for 6 or 8 weeks,
and 80mg of Tokyo 172 strain in 40 mL of saline or 81 mg of
Connaught strain in 40 mL of saline were instilled per treatment
with 2h of retention time. Maintenance BCG (3 weekly
instillations at 3, 6, and 12months post-treatment initiation)
was considered for high-risk BC. This has been offered to our
institution’s patients since 2018.

This study’s primary endpoint was intravesical recurrence-free
survival (RFS) after initial TUR implementation. We defined
“younger” as <75years old and “elderly” as >75years old.
Cystoscopy and urine cytology were repeated every 3 months
during the follow-up period. The European Association of
Urology risk group stratification!™! was used to stratify the type
of NMIBC risk as high and low. Recurrence was defined as
histology-proven tumor recurrence (any grade) or the appearance
of CIS. Progression was defined as the development of a new
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tumor with pathologically proven muscle invasion. Our second-
ary analysis included evaluating toxicity according to the
National Cancer Institute Common Terminology Criteria version
5.0. The cutoff date for survival and treatment-related events was
December 2019.

This study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and was approved by the
Institutional Review Board of Kagawa University, Faculty of
Medicine (Permission number, 2020-046). A waiver of informed
consent was obtained, given the retrospective nature of the study.

2.2. Statistical analysis

Comparisons of clinical characteristics and oncological outcomes
between younger and elderly patients were performed using
Fisher’s exact test and the Mann—Whitney U test. Survival curves
were generated using the Kaplan—-Meier method and compared
using the log-rank test. p-Values<0.05 were considered

statistically significant. All statistical analyses were performed
using SPSS version 12 for Windows (SPSS Inc., Chicago, IL).

3.1. Clinical and demographic characteristics

Table 1 lists patients’ tumor characteristics stratified by age
group. In total, 87 patients’ intravesical BCG courses were
evaluated: 38 elderly and 49 younger patients. The mean ages of
elderly and younger patients were 80.6 and 66.3years,
respectively (p<0.01). There were no significant differences

Tumor characteristics according to age.

Characteristics Total Elderly patients Younger patients p
Evaluable treatment course, n 87 38 49
Mean age, y 72.6 (50-92) 80.6 (75-92) 66.3 (50-74) <0.01
Mean follow-up period, mo 29.7 (2-89) 31.9 (3-89) 29.0 (2-80) 0.18
Sex, n (%) 1.00
Male 85 (97.7) 37 (97.4) 48 (98.0)
Female 2 (2.3 1(2.6) 1(2.0)
Prior recurrence status, n (%) 0.66
Primary 52 (59.8) 24 (63.2) 28 (47.1)
Recurrent 35 (40.2) 14 (36.8) 21 (42.9
History of UTUC, n (%) 0.69
Yes 7 (8.0) 4 (10.5) 3(6.1)
No 80 (92.0) 34 (89.5) 46 (93.9)
Tumor focality, n (%) 0.45
Solitary 21 (24.1) 11 (28.9) 10 (20.4)
Multiple 66 (75.9) 27 (71.1) 39 (79.6)
History of BCG therapy, n (%) 0.78
Yes 15 (17.2) 6 (15.8) 9 (18.4)
No 72 (82 32 (84.2) 40 (81.6)
T-stage, n (%) 0.75
Ta 24 (27.6) 9 (23.7) 15 (30.6)
1kl 38 (43.7) 17 (44.7) 21 (42.9)
CIS 25 (28.7) 12 (31.6) 13 (26.5)
Concomitant CIS, n (%) 0.64
Yes 60 (69.0) 25 (65.8) 35 (71.4)
No 27 (31.0) 13 (34.2) 14 (28.6)
Tumor grade, n (%) 0.44
Low 1(01.1) 1(2.6) 0 (0.0)
High 86 (98.9) 37 (97.4) 49 (100.0)
Immediate single instillation with THP, n (%) 0.35
Yes 60 (69.0) 24 (63.2) 36 (73.5)
No 27 (31.0) 14 (36.8) 13 (26.5)
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Intravesical BCG for NMIBC patients.

Characteristics Total Elderly patients Younger patients p
Mean time interval between TUR and BCG therapy, wk 5.3 (2-15) 5.6 (2-15) 49 (2-11) 0.35
BCG dose, n (%) 0.014
Standard 82 (94.3 33 (97.4) 49 (100.0)
Low 5(5.7) 5 (2.6) 0(0.0)
Number of instillations for induction course, n 6.9 (1—8) 6.9 (1-8) 6.8 (1-8) 0.865
Maintenance BCG therapy, n (%) 0.288
Yes 9 (10.3) 2 (5.3 7 (14.3)
No 78 (89.7) 36 (94.7) 42 (85.7)
Antibiotic prophylaxis, n (%) 0.348
Yes 25 (28.7) 13 (34.2) 12 (24.5)
No 62 (71.3) 25 (65.8) 37 (75.5)

between the 2 groups in terms of mean follow-up period, prior
recurrence status, a history of UTUC and BCG therapy, T-stage,
concomitant CIS status, tumor grade, tumor characteristics of
TUR specimens, and whether immediate single instillation with
THP was performed.

Table 2 shows the intravesical BCG treatment characteristics
for both age groups. The average period between initial TURBT
and intravesical BCG therapy initiation was 6 weeks for both
groups (p=0.35). In total, 33 (86.8%) elderly patients received
the standard intravesical BCG dose, while all younger patients
received the standard dose (p <0.05). There were no significant
differences in the number of instillations and the duration of the
induction course between the 2 groups, regardless of whether
maintenance intravesical BCG was performed and whether
antibiotic prophylaxis was administered during BCG instillation.

3.2. Effectiveness

Table 3 shows the intravesical BCG therapy results for both age
groups. Tumor recurrence was reported in 39.5% of elderly
patients and in 49.0% of younger patients; the difference was not
significant (p =0.395). The Kaplan—Meier curves for RFS showed
no significant difference between the 2 groups (Fig. 1). Tumors
progressed in 3.4% of elderly patients, whereas tumor progres-
sion occurred in 5.3 % of younger patients; the difference was not
significant (p =0.414). Additionally, no significant difference was
observed in histological findings of recurrent tumors between the
2 groups (p=0.485).

3.3. Toxicity evaluation

Overall, 76.3% and 63.2% of elderly and younger patients,
respectively, experienced some form of adverse events; however,
the difference was not significant (p=0.80) (Table 4). The
common adverse events observed in both age groups were
hematuria, pollakiuria, micturition pain, urinary retention, fever,
fatigue, edema, and urinary tract infection. In terms of adverse
events of all grades, there was no significant difference in the
number of patients who experienced each adverse event between
the 2 groups. As regards grade 2 and higher adverse events,
micturition pain occurred significantly more frequently in
elderly patients than in younger patients (p <0.01). However,
no elderly patients required hospitalization, whereas three
(6.1%) younger patients were treated for urinary tract infection
in the hospital.

In clinical practice, clinicians are concerned about the safety of
intravesical BCG for elderly patients. Therefore, we analyzed
retrospective data to compare the efficacy of and tolerance to
intravesical BCG in elderly and younger high-risk NMIBC
patients. Our study demonstrated that response to BCG was not
influenced by age and that advanced age was not a risk factor for
complications in patients receiving intravesical BCG. These
results suggest that intravesical BCG therapy for elderly patients
(>75years) should not be avoided.

BCG outcomes in patients with NMIBC.

Clinical outcomes Total Elderly patients Younger patients p
Recurrence, n (%) 0.395
Yes 39 (44.8) 15 (39.5) 24 (49.0
No 48 (55.2) 23 (60.5) 25 (61.0)
Progression, n (%) 0.414
Yes 3(3.4) 2 (6.3 1(2.0)
No 84 (96.6) 36 (94.7) 48 (98.0)
Histological findings of recurrent tumors, n (%) 0.485
Low-grade Ta 2 (6.3) 0(0) 2 (11.9)
High-grade Ta 4 (12.5) 1(7.1) 3(16.7)
High-grade T1 8 (25.0) 3 (21.4) 5 (27.8)
High-grade Tis 15 (46.9) 8 (57.1) 7 (38.9
High-grade T2 39.4) 2 (14.3) 1(5.6)
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Figure 1. Kaplan-Meier curves of the RFS rates for the elderly group and young groups (log-rank test, p=0.72).

In order to provide optimal treatment for elderly patients with
high-risk NMIBC, it should be determined whether age can affect
the efficacy and toxicity of intravesical BCG. However, evidence-
based practice guidelines regarding BC management are limited
for such elderly patients, because elderly patients are physiologi-
cally, psychologically, and socially different from younger
patients.''®) While NMIBC treatments are generally well
tolerated by elderly patients, minor complications, such as high
fever, increased urinary frequency, discomfort on urination,
hematuria, clot retention, and the need for repeated catheteriza-
tion, can be more problematic for elderly patients than younger
patients, because urinary, vascular, and cardiac functions are

often decreased in elderly patients. Additionally, aging progres-
sively weakens the immune system.!'”! Therefore, some clinicians
caution against using intravesical therapy for the elderly.™®!
Previous studies reported on the relationship between age and
intravesical BCG. With regard to efficacy, Herr et al.'’!
demonstrated that age can affect patients’ response to BCG.
Although they found no difference in the initial response to BCG,
after Syears, only 27% of patients older than 70years were
cancer-free, whereas 37% of younger patients were cancer-free
by that time. Additionally, Oddens et al.? reported that patients
on BCG who were over 70years old had worse long-term
prognoses than younger patients. Alternatively, Yuge et al.*!!

Adverse events in NMIBC patients.

All adverse event grades

Adverse event grade >2

Adverse events Elderly patients Younger patients p Elderly patients Younger patients p
Total, n (%) 29 (76.3) 39 (63.2) 0.80 14 (36.8) 11 (22.4) 0.16
Hematuria, n (%) 3 (7.8 4(8.1) 1.00 0 (0.0) 1(2.0) 1.00
Pollakiuria, n (%) 7 (18.4) 7 (14.2) 0.77 3(7.8) 3(6.1) 1.00
Micturiton pain, n (%) 14 (36.8) 16 (32.7) 0.82 10 (26.3) 2 4.1 <0.01
Urinary retention, n (%) 0(0.0) 1(2.0) 1.00 0(0.0) 1(2.0) 1.00
Fever, n (%) 8 (21.1) 7 (14.2) 0.57 1(2.6) 1(2.0) 1.00
Fatigue, n (%) 1(2.6) 4 (8.1) 0.38 0 (0.0) 0 (0.0)

Edema, n (%) 1(2.6) 0 (0.0 0.44 0 (0.0) 0 (0.0)

Urinary tract infection, n (%) 0(0.0) 3(6.1) 0.25 0 (0.0) 3(6.1) 0.25
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explored the association between age and BC recurrence. They
reported that patient age was not an independent predictor of
tumor recurrence.

With regard to toxicity, Oddens et al.”*! reported that the
percentage of patients who discontinued BCG therapy due to
toxicity was 17.9% for patients aged <60years, 21.9% for
patients aged 61-70vyears, 22.9% for patients aged 71-75 years,
and 16.4% for patients aged >75 years. In terms of systemic and
local side effects, there was no significant difference between each
age group. However, Heiner et al.”*?! reported that the complica-
tion rate for intravesical BCG was 17.6% for patients <70years
old and 48.6% for patients >70years old. They concluded
that BCG should be administered with caution in patients aged
>70years and should be avoided in patients aged >80 years.

Therefore, the relationship between age and the efficacy and
toxicity of BCG treatment remains controversial. Additionally,
most reports set the criteria for “younger” and “elderly” at
<70years and >70years, respectively. This is inadequate
considering the rising age of BC patients. In our study, we
analyzed retrospective data to compare the efficacy of and
tolerance to BCG in elderly and younger patients, who were
defined as >75years old and <75 years old, respectively.

Our data showed that the efficacy of intravesical BCG was
not affected by age. At 5years post-treatment, 60.5% of elderly
patients continued to be disease-free, whereas 51.0% of younger
patients were disease-free; the difference between the groups was
nonsignificant. Additionally, the risk of intravesical BCG-related
adverse events was low in elderly patients, despite including
patients over 90years old. Furthermore, elderly patients did not
require hospitalization for adverse events.

Our study had several limitations. First, the small sample size
made estimating the treatment effect less robust. Second, our
data came from a single institution. Therefore, selection bias may
have affected our results. As such, our sample size may reflect that
younger patients were offered intravesical BCG treatment more
often than elderly patients. However, the number of patients in
each group was similar.

The efficacy of intravesical BCG therapy in NMIBC patients was
not associated with age and increasing age is not associated with
toxicity leading to cessation of intravesical BCG therapy.
Therefore, we believe that elderly patients with high-risk NMIBC
should be treated in the same manner as younger patients in the
clinical practice.

The authors gratefully acknowledge the valuable support from
the members of their department.

This study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and was approved by
the Institutional Review Board of Kagawa University, Faculty of
Medicine (Permission number, 2020-046). A waiver of informed
consent was obtained, given the retrospective nature of the study.

The authors declare that they have no financial conflict of interest
with regard to the content of this report.

20

www.currurol.org

None.

Y.M. and R.T. collected the data, performed the analysis, and
drafted the manuscript. All authors discussed and commented on
the manuscript.

[1] Antoni S, Ferlay J, Soerjomataram I, Znaor A, Jemal A, Bray F. Bladder
cancer incidence and mortality: a global overview and recent trends.
Eur Urol 2017;71(1):96-108.

[2] Liedberg F, Hagberg O, Holming S, et al. Local recurrence and
progression of non-muscle-invasive bladder cancer in Sweden: a
population-based follow-up study. Scand | Urol 2015;49(4):290-295.

[3] Zehnder P, Studer UE, Skinner EC, et al. Unaltered oncological outcomes
of radical cystectomy with extended lymphadenectomy over three
decades. BJU Int 2013;112(2):E51-ES8.

[4] Mitra AP, Quinn DI, Dorff TB, et al. Factors influencing post-recurrence
survival in bladder cancer following radical cystectomy. BJU Int
2012;109(6):846-854.

[5] Burger M, Catto JWF, Dalbagni G, et al. Epidemiology and
risk factors of urothelial bladder cancer. Eur Urol 2013;63(2):
234-241.

[6] Duchek M, Johansson R, Jahnson S, et al. Bacillus Calmette-Guerin
is superior to a combination of epirubicin and interferon-alpha2b in
the intravesical treatment of patients with stage T1 urinary bladder
cancer. A prospective, randomized, Nordic study. Eur Urol 2010;57
(1):25-31.

[7] Jarvinen R, Kaasinen E, Sankila A, Rintala E. FinnBladder GroupLong-
term efficacy of maintenance bacillus Calmette-Guerin versus mainte-
nance mitomycin C instillation therapy in frequently recurrent TaT1
tumours without carcinoma in situ: a subgroup analysis of the
prospective, randomised FinnBladder I study with a 20-year follow-
up. Eur Urol 2009;56(2):260-265.

Sylvester R], Brausi MA, Kirkels W], et al. Long-term efficacy results of

EORTC genito-urinary group randomized phase 3 study 30911

comparing intravesical instillations of epirubicin, bacillus Calmette-

Guerin, and bacillus Calmette-Guerin plus isoniazid in patients with

intermediate- and high-risk stage Ta T1 urothelial carcinoma of the

bladder. Eur Urol 2010;57(5):766-773.

Bohle A, Bock PR. Intravesical bacille Calmette-Guerin versus mitomycin

C in superficial bladder cancer: formal meta-analysis of comparative

studies on tumor progression. Urology 2004;63(4):682-686.

Sylvester R], van der Meijden APM, Lamm DL. Intravesical bacillus

Calmette-Guerin reduces the risk of progression in patients with

superficial bladder cancer: a meta-analysis of the published results of

randomized clinical trials. ] Urol 2002;168(5):1964-1970.

Bohle A, Jocham D, Bock PR. Intravesical bacillus Calmette-Guerin

versus mitomycin C for superficial bladder cancer: a formal meta-

analysis of comparative studies on recurrence and toxicity. | Urol
2003;169(1):90-95.

Brausi M, Oddens J, Sylvester R, et al. Side effects of Bacillus Calmette-

Guerin (BCG) in the treatment of intermediate- and high-risk Ta, T1

papillary carcinoma of the bladder: results of the EORTC genito-urinary

cancers group randomized phase 3 study comparing one-third dose with

full dose and 1year with 3 years of maintenance BCG. Eur Urol 2014;65

(1):69-76.

[13] Joudi FN, Smith BJ, O’Donnell MA, Konety BR. The impact of age on the
response of patients with superficial bladder cancer to intravesical
immunotherapy. | Urol 2006;175(5):1634-1640.

[14] Gontero P, Sylvester R, Pisano F, et al. Prognostic factors and risk groups
in T1G3 non-muscle-invasive bladder cancer patients initially treated
with Bacillus Calmette-Guérin: results of a retrospective multicenter
study of 2451 patients. Eur Urol 2015;67(1):74-82.

[15] Babjuk M, Burger M, Compérat EM, et al. European Association of
Urology Guidelines on non-muscle-invasive bladder cancer (TaT1 and
carcinoma in situ}—2019 update. Eur Urol 2019;76(5):639-657.

[16] Boss GR, Seegmiller JE. Age-related physiological changes and their
clinical significance. West | Med 1981;135(6):434-440.

[17] DaVeale B, Brummel T, Seroude L. Immunity and aging: the enemy
within? Aging Cell 2004;3(4):195-208.

=

=

[10

[11

[12


http://www.currurol.org

Matsuoka et al. e Volume 15 e Issue 1 e 2021

[18] Shariat SF, Sfakianos JP, Droller MJ, Karakiewicz P, Meryn S, Bochner
BH. The effect of age and gender on bladder cancer: a critical review of
the literature. BJU Int 2010;105(3):300-308.

[19] Herr HW. Age and outcome of superficial bladder cancer treated with
Bacillus Calmette-Guerin therapy. Urology 2007;70(1):65-68.

[20] Oddens JR, Sylvester RJ, Brausi MA, et al. The effect of age on the
efficacy of maintenance bacillus Calmette-Guerin relative to maintenance
epirubicin in patients with stage Ta T1 urothelial bladder cancer: results
from EORTC genito-urinary group study 30911. Eur Urol 2014;66
(4):694-701.

[21] Yuge K, Kikuchi E, Matsumoto K, Takeda T, Miyajima A, Oya M.
Could patient age influence tumor recurrence rate in non-muscle-invasive
bladder cancer patients treated with BCG immunotherapy? Jpn | Clin
Oncol 2011;41(4):565-570.

[22] Oddens JR, Sylvester RJ, Brausi MA, et al. Increasing age is not
associated with toxicity leading to discontinuation of treatment in

21

www.currurol.org

patients with urothelial non-muscle-invasive bladder cancer randomised
to receive 3years of maintenance bacille Calmette-Guérin: results from
European Organisation for Research and Treatment of Cancer Genito-
Urinary Group study 30911. BJU Int 2016;118(3):423-428.

[23] Heiner JG, Terris MK. Effect of advanced age on the development of
complications from intravesical bacillus Calmette-Guerin therapy. Urol
Oncol 2008;26(2):137-140.

How to cite this article: Matsuoka Y, Taoka R, Kohashiguchi K, Tohi Y,
Miyauchi Y, Kato T, Tsunemori H, Ueda N, Sugimoto M. Efficacy and
toxicity of intravesical Bacillus Calmette-Guérin therapy in elderly
patients with non-muscle-invasive bladder cancer. Curr Urol. 2021;15
(1):16-21. doi: 10.1097/CU9.0000000000000011


http://www.currurol.org

	<?<?Efficacy and toxicity of intravesical Bacillus Calmette-<?<?Guérin therapy in elderly patients with non-muscle-invasive bladder cancer
	1 Introduction
	2 Materials and methods
	2.1 Patients and study design
	2.2 Statistical analysis

	3 Results
	3.1 Clinical and demographic characteristics
	3.2 Effectiveness
	<?3.3 Toxicity evaluation

	4 Discussion
	5 Conclusions
	Acknowledgments
	Statement of ethics
	Conflict of interest statement
	Funding source
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /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 false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 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 [
    /PDFX1a:2001
  ]
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents for Quad Graphics' Midland MI Facility.)
  >>
  /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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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


