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ABSTRACT

Objectives: The objectives of this study were to assess the association between smoking and the
primary characteristics of superficial bladder cancer (SBC) and to investigate the effect of smoking
and smoking cessation on the recurrence rate of SBC.

Methods: This was a descriptive comparative study involving 200 patients with Ta or T1
superficial (non-muscle-invasive) urinary bladder cancer who underwent transurethral resection of
bladder tumor (TURBT) and surveillance cystoscopy at Prince Hussein Bin Abdullah Il Center for
Urology and Organ Transplantation between April 2014 and May 2020. The original smoking
status for each patient at the time of diagnosis was recorded, and cystoscopic findings along with
histopathologic tumor characteristics were compared between smokers and non-smokers.
Subsequently, the patients were categorized into the following three subgroups: non-smokers,
persistent smokers, and quitters who stopped smoking within three months of the initial diagnosis
of urinary bladder cancer. Finally, the recurrence rate of bladder cancer in the surveillance
cystoscopy program for each patient was calculated and compared between the different groups.

Results: One hundred seventy-four males and 26 females were included in the study. We found
that smoking was only associated with tumor multicentricity. One hundred ninety-one patients
completed the 5-year study period. Non-smokers had the lowest recurrence rate and the best
recurrence-free survival throughout the study. While persistent smokers and quitters had similar
early recurrence rates, smoking cessation was found to reduce late recurrences. The median
cumulative 5-year recurrence-free survival for non-smokers, quitters, and persistent smokers was 48, 40, and
35 months, respectively.

Conclusion: Since improved late recurrence rates were found in patients who quit smoking, in
addition to the negative effects of smoking on general health, smokers with SBC should be
thoroughly counseled, encouraged and persuaded regarding smoking cessation to enjoy a better
quality of life.
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INTRODUCTION

Bladder cancer (BC) is the second most common cancer of the genitourinary system [1] and the
ninth most frequent cancer worldwide, with approximately 400,000 newly diagnosed cases per year
[2]. In addition, BC ranks as the ninth leading cause of cancer-related deaths worldwide, according
to the International Agency for Research on Cancer [3].
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Compared to other cancers, mortality rates are generally lower for BC [2] since the majority of
newly diagnosed BCs (70% in one study [4]) are superficial bladder cancers (SBCs), also known as
non-muscle-invasive bladder cancers (NMIBCs) [5]. The cancer-specific survival of high-grade
SBC ranges from 70-85% at 10 years, and rates are even higher among those with low-grade
disease [6].

However, SBC often recurs after transurethral resection [7] and, hence, may adversely affect the
quality of life of the patients [8] and generate high disease-management costs [9]. Some studies
have reported that the recurrence rate varies significantly from patient to patient. In one study, for
example, the 5-year probability of recurrence ranged from 31% to 78% depending on the clinical
and pathological severity [10].

While smoking is a well-known risk factor for the development of BC [11-14], its effects have
been investigated less frequently in relation to the prognostic factors of BC, including recurrence
[15-18]. Moreover, although many studies have investigated the effectiveness of treatment for SBC
with regard to recurrence, progression, and mortality, most studies have not investigated the effect
of smoking, or other factors that are modifiable by patients, on BC prognosis [19], especially
prospectively [20].

The recurrence of BC can be associated with high costs. According to one study, in 2000 alone,
urology clinics received almost half a million outpatient visits by patients with BC [21]. Given the
chronicity of SBC, its negative effects on the quality of life of patients, and the associated high
management costs, it is essential to elucidate preventable factors that may reduce the risk of
recurrence. We investigated the role of smoking as one of these factors.

METHODS

This was a descriptive comparative study done at Prince Hussein Bin Abdullah 11 Center for
Urology and Organ Transplantation between April 2014 and May 2020. The study was launched in
October 2016. We retrospectively reviewed the files of 200 patients with SBC who accomplished
the initial inclusion criteria. Then, prospectively from that point on, we continued recording the
results of their surveillance cystoscopy program for a total of 5 years of follow up for each patient.

All enrolled patients underwent transurethral resection of the bladder tumor (TURBT) and were
diagnosed with SBC, either stage Ta or T1, in the period between April 2014 and April 2105. The
CIS stage was an exclusion criterion since it is an independent risk factor for recurrence. Should a
second session TURBT was needed for the completion of tumor resection; it was considered the
primary TURBT to eliminate the risk of considering residual tumor as an early recurrence.
Cystoscopic and pathologic criteria of the primary tumor were recorded and compared among
smokers and non-smokers at the time of diagnosis to assess the association, if any, between
smoking and the size, number, stage, and grade of the tumor.

Next, the patients were divided into the following three groups according to their smoking status:
non-smokers, including those who never smoked or ex-smokers who stopped smoking at least 5
years before the diagnosis; persistent smokers who continued to smoke or resumed smoking after
quitting for a short period after the diagnosis; and quitters who stopped smoking within 3 months
after the diagnosis and did not resume smoking thereafter. In fact, our initial intention was to further
divide patients according to the 2004 WHO [22] tumor grading into high or low grades to check if
there was a difference in the effect of smoking cessation on the recurrence rate between the two
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groups. However, due to the small sample of non-smokers who had high-grade tumors (n=7), we
decided not to use this subdivision and instead combined the two groups together.

All enrolled patients followed the same surveillance cystoscopy program according to the
American Urological Association (AUA) guidelines. The number of tumor recurrences for each
patient in the three groups was recorded, the annual recurrence rate was measured, and the
recurrence-free survival was analyzed and compared between the three groups over the 5-year study
period. Any patient who received intravesical BCG or chemotherapy in the course of follow up was
excluded from the study in an attempt to eliminate other confounding factors that may affect
recurrence.

Data gathering

Patients’ clinical data, data regarding the primary tumors pathologic characteristics, and the results
of the first few cystoscopy operations before we launched the study were derived from patient files.
Thereafter, patients were briefly interviewed by a specialist in the preoperative area on the day of
surgery - one day after the preoperative assessment in the clinic - and questioned about their
smoking status, any specific treatment they might have received, any complications, and the
counseling they had received in the preoperative assessment clinic the day before. A statement of
ethics approval was obtained from the Ethical Committee of the Royal Medical Services.

Statistical analysis

Categorical data was expressed as frequencies, and percentage scale data was expressed as the mean
+ standard deviation (SD). Chi-square analysis of independence was used to reveal the association
between categorical data. Cumulative recurrence-free survival was measured using the Kaplan-
Meier survival analysis. The Mantel-Cox log-rank test was used for pairwise comparisons. A P
value of 0.05 was considered statistically significant. IBM SPSS version 25 was used for the
statistical analysis.

RESULTS

Of the 200 patients enrolled at the beginning of the study, 174 patients were males and 26
females. Around 40% of the patients could identify smoking as a risk factor of BC. Eighty-one
percent of the female patients and 84% of the male patients were smokers at the time of diagnosis.
While most of the patients admitted that they received clear counseling about the association
between smoking and BC at the time of diagnosis, only 32% of the patients reported that doctors
frequently encouraged them to quit smoking during late follow-up clinic visits.

Seventeen patients required a second session of TURBT, with 9 for tumor resection completion and
8 for restaging of the T1 high-grade tumor. The associations between smoking and the primary
tumor characteristics for all 200 patients initially enrolled in the study are shown in Table I. There
was a statistically significant association only between smoking and the number of tumors (i.e.,
multicentricity) (p value of <0.001), while size, stage, and grade had no statistically significant
association.

One hundred ninety-one patients completed the five-year protocol of surveillance: two patients had
a radical cystectomy operation, two patients were lost in follow up, and five patients received BCG.
Table Il shows the clinical and pathological characteristics and the number of recurrences for
patients in the three groups (non-smokers, persistent smokers, and quitters). Noticeably, 80% of
females who were smokers at the time of diagnosis quit smoking within 3 months after the
diagnosis, while only 40% of the males were able to do the same.
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A total of 107 recurrence events occurred over the 5-year study period. Fifty-nine percent of non-
smokers with tumor recurrence had only one or two recurrence events, in comparison with 51% and
64% of quitters and persistent smokers with tumor recurrence, respectively, who had 3 or more
recurrence events. The 5-year recurrence-free survivals for the three groups are shown in Figure 1.
The median recurrence-free survival was 48 months for non-smokers, 40 months for quitters, and
35 months for persistent smokers. The log-rank test and pairwise comparison showed that there was
a statistically significant difference in the 5-year recurrence-free survival between non-smokers and
persistent smokers, in favor of non-smokers (p<0.001), with a hazard ratio (HR) of 2.83 and 95%
confidence interval (95% CI) of 1.720-4.653, while there was no statistically significant difference
between quitters and non-smokers (p=0.150), (HR, 1.162; 95% CI, 0.946-1.382) and persistent
smokers and quitters (p=0.420), (HR, 1.121; 95% CI, 0.913-1.342). Figure 2 illustrates the annual
recurrence rate for all groups. The recurrence rates for quitters and persistent smokers were close to
each other in the first 3 years (51% vs. 50% in the second year, respectively). However, in the
fourth and fifth years, the decline in recurrence rate was more pronounced for quitters than
persistent smokers (26% vs 40%, respectively, in the fifth year). Non-smokers had the lowest
recurrence rates in the study period, which were 40% and 22% in the second and fifth years,
respectively, in comparison.

Table 1. Pathologic characteristics of the primary tumor in all patients initially enrolled in the study in relation to
smoking status at the time of diagnosis.

Non-smokers Smokers at P value

n=200 (n=34) diagnosis*
(n=166)

Stage
Ta 29 141 0.958
T1 5 25
Grade
Low 26 126 0.994
High 8 40
Number of tumors
Single 25 41 <0.001
Multiple 9 125
Size of tumor
<3 cm 15 87 0.378
>3 cm 19 79

*All patients in both the persistent smoker and quitter groups.
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Table I1. The clinical and pathological characteristics and the number of recurrences for patients who completed the 5-

year surveillance cystoscopy protocol.

n=191 Non-smoker Persistent smokers Quitters Overall
(n=33) (n=87) (n=71)

Gender

Male 28 (85%) 83 (95%) 55 (77%) 166 (87%)

Female 5 (15%) 4 (5%) 16 (23%) 25 (13%)

Age (years) 62 (34-76) 59 (38-74) 63 (43-71) 61 (34-76)

Primary tumor

Stage

Ta 28 (85%) 76 (87%) 64 (90%) 168 (88%)

T1 5 (15%) 11 (13%) 7 (10%) 23 (12%)

Grade

Low 26 (79%) 68 (78%) 57 (80%) 151 (79%)

High 7 (21%) 19 (22%) 14 (20%) 40 (21%)

Number of tumors

Single 25 (76%) 21 (24%) 19 (27%) 59 (31%)

Multiple 8 (34%) 66 (76%) 52 (73%) 132 (69%)

Size of tumor

<3 cm 15 (45%) 47 (54%) 38 (54%) 100 (52%)

>3 cm 18 (55%) 40 (46%) 33 (46%) 91 (48%)

Number of recurrences

1 6 (35%) 9 (17%) 8 (22%) 23 (25%)

2 4 (24%) 10 (19%) 10 (27%) 24 (25%)

>3 7 (41%) 34 (64%) 19 (51%) 60 (50%)
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Figure 1. Kaplan—Meier cumulative recurrence-free survival analysis. Sixty percent of persistent smokers and quitters
achieved three-year recurrence-free survival. However, only 20% of persistent smokers achieved 5-year recurrence-free
survival compared to around 50% of quitters, who remained recurrence free for the whole 5-year study period.
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Figure 2. Annual recurrence rates. The beneficial effects of smoking cessation appear after 36 months.

DISCUSSION

We showed that smoking is associated with tumor multicentricity rather than grade, stage, or
size. In comparison, Barbosa et al. reported that there was only a weak association between
smoking intensity and increased risk of these characteristics in a previous cohort involving 323
patients with BC [23].

We also showed that non-smokers had the lowest recurrence rates when compared to both quitters
and persistent smokers. A similar finding was reported in a meta-analysis done by van Osch et al.
[18]. The meta-analysis included 11 studies and showed a slightly increased risk of recurrence
among persistent smokers compared to nonsmokers (HR, 1.27; 95% CI, 1.09-1.46). The risk for
former smokers relative to those who never smoked was, however, relatively weak (HR, 1.13; 95%
Cl, 1.00-1.25). A larger meta-analysis of 15 studies of 10,192 patients with SBC reported an
increased risk of recurrence in both persistent (summary relative risk estimate [SSRE], 1.23; 95%
Cl, 1.05-1.45) and former smokers (SSRE, 1.22; 95% CI, 1.09-1.37) compared to non- smokers
[15].

Smoking cessation seems to improve recurrence-free survival. Two previous studies concluded that
quitting smoking at the time of diagnosis appears to be an effective step in preventing the
recurrence of the disease [24,25]. Fleshner et al. examined the effect of quitting smoking on the
short-term recurrence of SBC, reporting a slight reduction in the risk of recurrence [26]. Chen et al.
found that persistent smokers had a 2.2-fold increase in the risk of disease recurrence compared
with patients who quit smoking at the time of diagnosis [27]. The 3-year recurrence-free rate for
non-smokers, quitters, and persistent smokers was 57%, 62%, and 45%, respectively. In our study,
however, quitting smoking had no effect on early recurrence of the tumor (i.e., in the first 3 years),
which can explain why there was no statistically significant improvement in the cumulative 5-year
recurrence-free survival in quitters versus persistent smokers. In comparison, we found a
progressive improvement in the recurrence rate and the recurrence-free survival later in the fourth
and fifth years of the study. Similarly, other studies have reported that only long-term smoking
cessation is associated with reduced recurrence compared to persistent smoking [16,28,29].
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In light of the relatively long latency period between smoking exposure and the development of BC
[5], it is understandable that the impact of changing smoking habits after diagnosis on the
probability of tumor recurrence will need years to be appreciated. Moreover, epidemiological
studies suggest that short-term smoking cessation before diagnosis does not immediately reduce the
risk of BC occurrence [30], further indicating that a longer period than few years is needed before
the effect of smoking cessation on recurrence becomes obvious. In addition, it is well established
that a first recurrence is in most cases due to incomplete resection and/or tumor cell re-implantation,
whereas new independent tumor formation in new locations has a more important role in late
recurrences [31]. Finally, the theory of “field change” proposes that premalignant cell
transformation has already occurred at the time of diagnosis at different sites across the bladder
urothelium, justifying why smoking cessation will not have a large early impact on disease
recurrence [32].

Although not included in the scope of our study, other studies have quantitatively investigated the
effect of smoking on the recurrence of SBC. In a retrospective international cohort study of 2,043
patients with SBC, Rink et al. reported a significantly reduced risk of recurrence among light (<19
cigarettes per day) short-term smokers compared to long-term heavy smokers. The authors also
found that patients who stopped smoking more than 10 years prior to the diagnosis had a reduced
risk of recurrence [28]. In addition, based on the alterations observed at the molecular level
involving COX-2 and BAX regulations related to the degree of smoking, Mitra et al. concluded that
both the quantity and duration of cigarette smoking were associated with a worse outcome of BC
[33].

As the relationship between smoking and the course of the disease is well documented, SBC
recurrence is now accepted as a preventable condition [34,35]. However, Nieder et al. found that
only 36% of patients with urothelial cancer identified smoking as a risk factor of their disease [36],
compared to lung cancer patients, of whom 97.4% could recognize smoking as an important factor
[37].

In addition to the increased risk of SBC recurrence, persistent smoking might lead to the
development of a second smoking-related cancer in patients who had previous urinary bladder
cancer (HR=3.67) [38]. Unfortunately, while other researchers have reported that almost half of the
patients who were current smokers at the time of diagnosis of BC were able to quit smoking
permanently [39], only 45% of current smokers at diagnosis stopped smoking in our study, while
around 14% returned back to smoking briefly after they had initially stopped.

The important question is the following: are urologists doing enough regarding the counseling of
patients about the above mentioned risks of persistent smoking?

We found that only 32% of the patients in our study reported that their urologist tried to persuade
them about smoking cessation during late follow-up visits. Likewise, Guzzo et al. reported that only
10.4% of the respondents in their study population were offered specific cessation aids by their
urologist [35]. On the contrary, several studies reported that patients diagnosed with BC were more
likely to quit smoking if they received adequate counseling [39,40].

Considering the results of our study and similar evidence from other studies indicating the
beneficial effect of smoking cessation on the outcomes of SBC, in addition to the negative effects
of smoking-related diseases on the overall survival of BC patients [41], it is obvious that smoking
cessation should be encouraged for every patient with SBC at the time of diagnosis and that patients
should be counseled regarding the delayed benefits of recurrent rate reduction.
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Limitations of the study

Our study has some limitations. Firstly, the smoking status and the type of counseling patients
received from the urologist were derived subjectively from the patients. Secondly, the study did not
differentiate smokers based on quantitative measures. The possible need for follow-up times of
longer than 5 years to better assess the effect of smoking cessation is another limitation.
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