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Abstract 

Background  Bladder cancer surgery is critical for treatment, and systemic treatment before or after cystectomy may 
be necessary. We aimed to investigate the efficacy and response to neoadjuvant and adjuvant treatments.

Methods  Data on 93 patients with resectable muscle-invasive bladder cancer were analyzed retrospectively. 
Patients who received neoadjuvant and adjuvant chemotherapies were included. The neoadjuvant treatment 
group was divided into pathological responders and non-responders. Overall survival and disease-free survival were 
calculated.

Results  The median age was 61.5 years; there were 6 female and 87 male patients. Baseline characteristics were 
similar between the groups. While there was no difference in OS between the neoadjuvant and adjuvant treatment 
groups (20 months vs. not reached), DFS was significantly higher in the adjuvant group (20.6 vs. 25.3 months). While 
there was no significant difference in DFS between the responders and non-responders to neoadjuvant treatment 
(20.6 vs. 19.1 months), OS was significantly longer in the responders (Not reached vs. 12.3 months).

Conclusions  Our results concluded that neoadjuvant and adjuvant chemotherapies have similar survival rates, 
but no response was associated with poor outcomes. Determining the group for patient selection may be helpful 
for optimal management.
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1 � Background
Bladder cancer is the sixth most frequent cancer in the 
USA and is more common in older individuals with 
medical comorbidities [1]. Non-muscle-invasive blad-
der cancer is treated with urological interventions, while 
locally advanced muscle-invasive bladder cancer (MIBC) 

requires systemic treatment. The goals are cure, resection 
of the disease, relapse prevention, and survival prolonga-
tion [2].

Radical cystectomy is the cornerstone of treatment for 
MIBC. Neoadjuvant methotrexate, vinblastine, doxo-
rubicin, and cisplatin (MVAC) after cystectomy showed 
superiority to surgery alone [3]. For locally advanced 
diseases, gemcitabine plus cisplatin provided promising 
positive effects similar to MVAC with less toxicity. Thus, 
gemcitabine plus cisplatin before surgery was accepted by 
prominent authorities, but adjuvant approaches were still 
used for eligible patients [4]. Neoadjuvant chemotherapy 
was a safe modality before surgery, even for malignant 
obstructive disease [5–7]. However, many patients are 
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ineligible for platinum-based chemotherapy and should 
be offered surgery and adjuvant regimens, but these regi-
mens have less clear data [8].

There is a lack of knowledge about predicting factors 
of responses to neoadjuvant and adjuvant treatments. 
Head-to-head comparisons of neoadjuvant and adjuvant 
regimens with randomized clinical trials were limited.

We aimed to investigate the outcomes of patients with 
resectable MIBC after surgery with neoadjuvant and 
adjuvant chemotherapies. Also, we purposed to define 
predictive factors for treatment response.

2 � Methods
2.1 � Patients and measures
Patients over 18  years of age diagnosed with muscle-
invasive bladder cancer receiving neoadjuvant or adju-
vant treatment at the Department of Medical Oncology, 
xxxxxx Hospital, between 2010 and 2022 were included 
in the study. Postoperative pathological evaluation was 
taken as the basis for evaluating the response. Patients 
who could not undergo surgery were excluded. Patient 
characteristics, age at diagnosis, clinical stage, East-
ern Cooperative Oncology Group performance status 
(ECOG-PS), survival at follow-up, and baseline labora-
tory values were noted. However, there does not exist 
any pathological assessment for response to neoadjuvant 
treatment. Patients with downstaging after neoadjuvant 
treatment were evaluated as pathologically responded, 
and patients whose stage did not decrease were evalu-
ated as unresponsive. The same parameters were assessed 
for patients receiving adjuvant treatment. Factors affect-
ing survival and progression were considered for all 
participants.

2.2 � Statistical analysis
IBM SPSS version 25 was used for all statistical analyses. 
Categorical variables are given as n (%). Histogram and 
Shapiro–Wilk test were used to determine the normal 
distribution. Non-normally distributed numerical vari-
ables were presented as median (min–max). Fisher-exact 
or Chi-square test was used to compare categorical vari-
ables, and Mann–Whitney U test was used to compare 
continuous variables. Log-rank test, Cox regression anal-
ysis, and Kaplan–Meier survival curves were used for 
survival analysis. P < 0.05 was considered significant.

3 � Results
Records of 63 patients were analyzed retrospectively. 
Thirty-four patients received neoadjuvant treatment 
before surgery, and twenty-nine patients received 

adjuvant chemotherapy after cystectomy. The median 
age was 61.5 years, and 90.5% of the patients were male. 
Nineteen of the patients who received neoadjuvant 
treatment were pathological responders. All patients 
received gemcitabine and cisplatin as a neoadjuvant 
regimen. Baseline patient and disease characteristics 
are given in Table 1.

Neoadjuvant and adjuvant treatment groups had sim-
ilar disease characteristics and laboratory values except 
for stage distribution (Table  2). During follow-up, 26 
patients died. There was no significant difference in the 
baseline characteristics of the surviving and deceased 
patients (Table 3).

While there was no difference in overall survival 
(OS) between the neoadjuvant and adjuvant treat-
ment groups (20 months vs. not reached), disease-free 
survival (DFS) was significantly higher in the adjuvant 
group (20.6 vs. 25.3 months) (Figs. 1 and 2).

There was no significant difference in laboratory val-
ues between the responders and non-responders to 
neoadjuvant treatment (Table 4). However, the subtypes 
are small groups, and the distribution was not different 
in responsive and unresponsive groups (P = 0.562).

Table 1  Baseline characteristics of all patients

Age, years 61.5 (40–77)

Female sex 6 (9.5%)

Smoking 45 (71.4%)

ECOG-PS

0 27 (42.9%)

1 27 (42.9%)

2 9 (14.2%)

Subtype

Urothelial 29 (46%)

Papillary urothelial 23 (36.5%)

SCC 3 (4.8)

Others 8 (12.7)

Stage

2 7 (11.1)

3a 25 (39.7)

3b 31 (49.2)

After neoadjuvant

Pathological responsive 19 (55.9%)

Pathological unresponsive 15 (44.1%)

Type of surgery

Radical cystectomy 59 (93.6%)

Partial cystectomy 3 (4.8%)

Radical cystectomy + nephrectomy + ureterectomy 1 (1.6%)
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While there was no significant difference in DFS 
between the responders and non-responders to neo-
adjuvant treatment (20.6 vs. 19.1  months), OS was 
significantly longer in the responders (Not reached vs. 
12.3 months) (Figs. 3 and 4).

4 � Dıscussıon
Curing muscle-invasive bladder cancer is a goal for 
oncologists. Providing maximum benefit to patients is 
crucial, and the best treatment should be administered. 
Our results showed that patients with an unsatisfac-
tory response to neoadjuvant chemotherapy had a poor 
prognosis.

Several trials have compared the effectiveness of neo-
adjuvant and adjuvant chemotherapies with different 
designs and results. Jue et  al. [9] revealed that neoadju-
vant chemotherapy was superior to adjuvant chemother-
apy and had better survival rates (46.2% vs. 37.6%).

The Retrospective International Study of Cancers of 
the Urothelial Tract (RISC) showed that DFS was bet-
ter in the neoadjuvant chemotherapy group than in the 
adjuvant chemotherapy group (34.6 vs. 24.9  months), 
but cancer-specific survival was similar [10]. A recent 
study with a larger cohort found no difference in overall 
survival, but some bias was noted. After propensity cor-
rection, neoadjuvant chemotherapy was found to be a 
predictive factor for increased OS [11]. Another retro-
spective analysis found that 5-year survival was 55.7% in 
the neoadjuvant chemotherapy group and 30.4% in the 
adjuvant chemotherapy group; median survival was also 
better in the neoadjuvant chemotherapy group [12]. A 
nationwide study from Korea showed that there was less 
granulocyte-colony stimulating factor administration in 
the neoadjuvant treatment group than in the adjuvant 
treatment group, and OS was better in the neoadjuvant 
treatment group with a 23% risk reduction after propen-
sity score matching [13]. Our results did not support the 
mentioned data. It might be related to small case num-
bers, especially responsiveness to the neoadjuvant treat-
ment group.

Table 2  The features of neoadjuvant and adjuvant groups

Neoadjuvant group n = 34 Adjuvant group n = 29 P-value

Age 62.2 (42.9–75.6) 59.6 (40.5–77.1) 0.052

Female sex 4 (11.8%) 2 (6.9%) 0.416

ECOG-PS 1 (0–2) 1 (0–3) 0.465

Smoking history 22 23 0.316

Stage

2 6 (17.6%) 0 0.024

3a 9 (26.5%) 16 (55.2%)

3b 18 (52.9%) 13 (44.8%)

Estimated GFR 84 (50–114) 80 (46–125) 0.488

Hb, g/dl 13.1 (7.7–16.7) 13.0 (8.1–16.5) 0.737

WBC, × 109/mm3 8.1 (2.5–13.4) 8.8 (4.4–16.4) 0.076

Neutrophil, × 109/mm3 5.0 (1.4–11.6) 6.1 (2.6–13.5) 0.059

Platelet, × 109/mm3 270 (127–641) 287 (181–861) 0.551

LDH, U/l 193 (127–348) 178 (134–329) 0.136

CRP, mg/dl 30.5 (1.2–198) 31.5 (2–142) 0.899

Albumin, g/dl 4.4 (3.2–5) 4.5 (2.7–4.9) 0.890

Non-survivor 17 (50%) 9 (31%) 0.205

Table 3  Baseline features of survivor and non-survivor groups

Survivor n = 37 Non-survivor n = 26 P-value

Age 61.6 (40.5–77.1) 61.5 (42.9–73.8) 0.769

Estimated GFR 79 (46–108) 89 (57–125) 0.07

Hb, g/dl 13.1 (7.7–16.5) 12.8 (8–16.7) 0.539

WBC × 109/mm3 8.4 (3.5–16.8) 8.3 (2.5–13.9) 0.759

Neutrophil × 109/
mm3

5.3 (1.4–13.4) 5.5 (1.5–11.6) 0.905

Platelet × 109/mm3 285 (130–861) 272 (127–641) 0.916

LDH, U/l 189 (127–348) 184 (134–329) 0.543

CRP, mg/dl 21.7 (2–142) 50 (1.2–198) 0.180

Albumin, g/dl 4.4 (3.2–5) 4.3 (3.2–5) 0.242
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A recent investigation showed that adjuvant chemo-
therapy was not standard for residual disease after sur-
gery with neoadjuvant chemotherapy [14]. This approach 
might benefit survival, but the patients with node-posi-
tive disease following surgery had limited survival [15, 
16]. We had two patients, and a small number prevented 
us from evaluating this point.

Alternative neoadjuvant regimens examinations are 
ongoing. Neoadjuvant pembrolizumab was evaluated in 
a phase 2 trial for MIBC patients with variant histology. 
Pathological complete response was 37%, and ≤ pT1 was 
%55 [17]. None of our patients received immune check-
point inhibitors, either neoadjuvant or adjuvant setting.

Fig. 1  Kaplan–Meier survival plots for survival of neoadjuvant and adjuvant groups

Fig. 2  Disease-free survival rates of neoadjuvant and adjuvant therapy groups
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Inside our study group, the poorer outcomes 
belonged to the unresponsive group. Cha et  al. [18] 
supported our findings. They concluded that lymph 
node positivity after neoadjuvant chemotherapy and 
surgery was associated with worse outcomes and that 
3-year recurrence-free survival was 26%. Another study 
from Norway found that neoadjuvant chemotherapy 
was indirectly associated with pathological downstag-
ing and longer overall survival than no neoadjuvant 
chemotherapy [19].

We did not find any predictive factor or biomarker for 
downstaging after neoadjuvant chemotherapy. As far as 
we know, there is no evidence about this point.

The present study has several limitations. Retrospec-
tive analysis limited the recording quality. Also, the 
sample size is small, and the comparison of survival 
needed to be more satisfactory for analysis. Gender dis-
crepancy may be observed from the literature due to 
retrospective assessment of a single-center experience. 
Less frequent subtypes are very small groups and could 
not be analyzed in more detail. There is no standard-
ized method for pathological evaluation of response 
to treatment. A longer follow-up period is needed to 
clarify and answer the study question. Subgroups of dif-
ferent surgical procedures are quite small, and analyz-
ing their success is challenging. To our knowledge, this 
study is the first comparison of responsive/unrespon-
sive to neoadjuvant and adjuvant chemotherapies in a 
new way.

5 � Conclusıons
Bladder cancer is still lethal, and neoadjuvant or adjuvant 
modalities are necessary. Our data show that patients 
who do not undergo downstaging have a poor progno-
sis, and neoadjuvant and adjuvant chemotherapies have 
similar survival rates. More large randomized clinical tri-
als are needed. Prediction of downstaging and its factors 
need to be clarified for correct patient selection.

Table 4  Baseline features of responsive and unresponsive 
patients to neoadjuvant chemotherapy

Responsive Unresponsive P-value

Age, years 62.2 (47.2–75.2) 63.6 (42.9–75.4) 0.726

Female sex, n 2 2 0.201

ECOG-PS, median 1 (0–2) 1 (0–2) 0.880

Smoking history, n 9 13 0.150

Estimated GFR 84 (48–113) 85 (51–107) 0.986

Hb, g/dl 13.4 (11.5–16.4) 12.4 (7.7–16.7) 0.138

WBC, × 109/mm3 8.4 (3.7–13.9) 7.2 (2.5–11.7) 0.201

Neutrophil × 109/mm3 5.3 (2.5–11.6) 4.7 (1.5–8.5) 0.345

Platelet × 109/mm3 311 (189–641) 248 (127–253) 0.221

LDH, U/l 192 (138–348) 193 (127–253) 0.646

CRP, mg/dl 50 (2–198) 25 (1.2–190) 0.270

Albumin, g/dl 44 (40–50) 43 (3.2–50) 0.271

Fig. 3  Survival rates of pathological responsive and unresponsive to neoadjuvant therapy and adjuvant therapy groups
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