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Abstract 

Background: Non-muscle invasive bladder cancer (NMIBC) represents the majority of bladder neoplasms. It is 
unusual for NMIBC metastasizing distantly without regional progression, namely metastatic NMIBC (mNMIBC), which 
is still poorly understood and easily omitted based on current management policies. So far, description of mNMIBC is 
limited to a few case reports.

Methods: We reported a 70-year-old man with NMIBC who suffered from cervical metastasis without pelvic recur-
rence at 41 months after initial diagnosis. Then we performed a collective analysis of this case together with published 
mNMIBC cases searched from PubMed, Embase, and Web of Science, aiming to illustrate baseline clinicopathologic 
parameters, metastatic patterns, and treatment outcomes of these patients and analyze associated influencing factors.

Results: After scrupulous review, 45 cases previous reported and the one from our center were incorporated into the 
aggregated cohort of mNMIBC, including 34 males and 12 females. Primary tumors from 46.7% of patients were high-
grade (HG) or grade 3 (G3) and 65.1% had T1 lesions. Aberrant biomarker expression was found in tumors of some 
cases. Most (40/46) metastases of mNMIBC occurred at a single site, mainly in lung, bone and lymph nodes. Apart 
from three cases of de novo mNMIBC, the mean metastasis-free survival (MFS) interval of metachronous mNMIBC was 
42.5 months, which was obviously longer than conventional metastatic bladder cancer. Shortened MFS interval was 
associated with old age, T1 or HG/G3 primary tumors, and non-lung metastases. Systemic chemotherapy and metas-
tasectomy or radiotherapy for oligometastatic lesion were main therapeutic approaches of mNMIBC, and immuno-
therapy was adopted for the case from our center. Lung and bone metastases correlated with relatively favorable 
and unfavorable survival outcomes, respectively. Compared with monotherapy, chemotherapy, or immunotherapy 
combined with local cytoreduction got more favorable outcomes.
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Background
With estimated 573,278 new cases every year, bladder 
cancer ranks as the second most common genitourinary 
malignancy around the world and most are classified as 
urothelial carcinomas [1]. Among newly diagnosed cases, 
70% and 30% manifest as non-muscle invasive bladder can-
cer (NMIBC) and muscle-invasive (MIBC) or metastatic 
bladder cancer (mBC), respectively. Surgical treatments 
of NMIBC include transurethral resection of bladder 
tumor (TURBT) with electrical or laser equipment and 
re-staging resection for some high-risk cases [2–4]. How-
ever, over half of NMIBC lesions still recur, including the 
minority which progress to higher-stage disease. Radical 
cystectomy is recommended for MIBC, but 50% will still 
relapse locally or metastasize distantly. Besides, 10–15% 
of patients are already metastatic at initial diagnosis and 
the survival rarely exceeds 3–6 months if without effective 
treatment [5]. Locally or distantly metastasis is not unu-
sual, but generally observed in those with MIBC.

Although the natural history of most NMIBC is to 
remain “non-invasive”, tendency for progression to 
MIBC is substantial at 10–20%. Less than 5% of NMIBC 
might also relapse as regional metastatic lymph nodes 
without muscle invasion [6]. However, it is rare for 
NMIBC to metastasize directly to distant sites with-
out progression in bladder or regional lymph nodes. 
Matthew et  al. [7] reviewed over 1000 cases of bladder 
cancer and identified five who had NMIBCs whereas 
subsequently suffered from distant metastases, namely 
metastatic NMIBC (mNMIBC). Owing to the scarcity 
of such cases, only a few isolated case reports were pub-
lished. Current NMIBC follow-up policies put most of 
attention on cystoscopy and pelvic or urologic imag-
ing, but scarcely any on distant sites like chest, cervi-
cal region, craniocerebrum, and limbs. It is still unclear 
about baseline characteristics, metastatic patterns, 
therapeutic approaches, and outcomes of the mNMIBC 
population.

Here, we report a case of mNMIBC who acquired sus-
tained response after multimodal therapy at our center. 
For the first time, we also performed collective analysis 
on a medium sample cohort of mNMIBC cases aggre-
gated from our experience together with previous 
reports, which may help find some characteristics of and 
hints for the optimal care of these patients.

Methods
Report of the case from our center
With approval from the institutional ethical committee, 
mNMIBC cases were searched from electronic medi-
cal record database of Shanghai Tenth People’s Hospital 
and one patient was identified. The patient had given his 
informed consent for the anonymous use of their per-
sonal data and further publication when admission to 
our department. Detailed report of this case is presented 
below.

Literature search and case selection
In May 2022, comprehensive computerized literature 
search of PubMed, Embase, and Web of Science in the 
field of mNMIBC was performed. Search terms were 
“non-muscle invasive,” “nonmuscle invasive,” “Ta,” “T1,” 
“superficial,” and “bladder cancer,” “bladder carcinoma,” 
and “metastasis,” “metastases,” for potentially eligible 
studies. No language restriction was used. Additional 
manual searches were performed of reference lists from 
included studies. Literatures without mentioning metas-
tasis or NMIBC were removed by screening titles and 
abstracts. Included studies were reviewed to screen cases 
with non-urothelial tumor, non-NMIBC disease (i.e., 
MIBC, malignancy in upper urinary tract) or progression 
to pelvic lymph nodes. NMIBC cohorts or individuals 
receiving cystectomy were not included. Cases without 
information of sex or age or any pathologic description 
about the primary tumor were also excluded.

Data extraction
We performed a collective analysis of eligible published 
mNMIBC cases together with the one from our center. 
Demographic and clinicopathologic data were collected 
and analyzed if available, including patient sex, age, 
tumor size, number, and pathologic parameters at ini-
tial diagnosis, times of intravesical recurrences, inter-
val from initial diagnosis to metastasis (metastasis-free 
survival, MFS), metastatic site, further treatment, and 
outcomes. Pathologic stage was assessed according to 
the TNM staging system, with NMIBC categorized as 
Ta, T1, or carcinoma in situ (CIS), and tumor grade was 
determined according to 1973 or 2004 WHO systems 
as described in each included study, namely grade 1–3 
(G1–3) or papillary urothelial neoplasm of low malignant 

Conclusion: Although rare, mNMIBC occurs more in tumors with high-risk features. Usually, mNMIBC metastasizes 
later than conventional metastatic bladder cancer and manifests as solitary lesion. Outcomes of mNMIBC would be 
influenced by metastatic site and post-metastatic treatment. Systemic treatment combined with local cytoreduction 
may render survival benefit in selected patients.
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potential, low-grade (LG), and high-grade (HG) [8]. Bio-
marker expression of tumor tissue, as detected by immu-
nohistochemistry (IHC) staining, was also recorded if 
available. As for cases of our center, primary tumor speci-
mens were processed and evaluated by urologic patholo-
gist, using both hematoxylin-eosin and IHC staining.

Statistical analyses
Statistical analyses were performed by SPSS 23.0 soft-
ware (IBM Corporation, Armonk, NY, USA). One-way 
ANOVA and χ2 or Fisher’s test were used to compare 
quantitative data and categorical data, respectively. 
Survival curves were estimated using Kaplan-Meier 
method and log-rank test was used to assess difference 
significance. Lollipop chart and forest plots were drawn 
using R 3.4.2 software (http:// www.r- proje ct. org/). In all 
tests, two sides of P < 0.05 were considered statistically 
significant.

Results
Case presentation
A 70-year-old male was admitted into our center with 
gross hematuria and CT urography found a 3-cm bladder 
neoplasm. Neither regional nor distant metastasis was 
detected. A solitary cauliflower-like tumor at left bladder 
neck accompanied with muscle tissues were resected by 
TURBT and T1HG urothelial carcinoma was confirmed. 
IHC analyses showed widespread nuclear expressions of 
Ki-67 and p53 as well as strong and diffuse expression 
of epidermal growth factor receptor (EGFR) and CD44 
(Fig.  1a). Since the patient showed intolerance to bacil-
lus Calmette-Guérin (BCG), intravesical instillations 
of epirubicin were postoperatively administered for 18 
months. Regular follow-ups showed free of disease until 
41 months after TURBT, when he complained about a 
left cervical mass. The mass was gradually enlarged and 
biopsy was performed 5 months later, confirming lymph 
node metastasis of urothelial carcinoma. Cystoscopy 
and systematic radiographic examinations revealed no 
regional relapse or other metastasis. Chemotherapy was 
initiated with gemcitabine-cisplatin regimen. Assessment 
at cycle 3 showed significant shrink of the cervical mass 
and declined serum tumor markers of carcinoma embry-
onic antigen (CEA), carbohydrate antigen-199 (CA199), 
CA125, and squamous cell carcinoma antigen (SCC) 
(Fig. 1b, c).

However, the lesion then grew in size and elevated 
serum tumor markers were detected at cycle 5. Sample 
of metastatic lesion was subjected to next-generation 
sequencing (NGS) using a 642-gene panel (supplemen-
tary material Table S1). Gene variants are summarized 
in Table  1. Tumor mutational burden (TMB) was 20.22 
mutations/Mb and germline frameshift mutation of 

CHEK2 was detected. Main somatic alterations involved 
truncating mutations in KDM6A, ARID1A, CDH1, and 
missense mutations in PIK3CA, ERCC2. Amplified and 
deleted genes included EGFR, MYCN and CDKN2A, 
CDKN2B, respectively. The promoter of TERT harbored 
a point mutation and somatic gene fusion of FGFR3-
TACC3 was also found. Intensity-modulated radiother-
apy (IMRT) of cervical tumor-draining lymph nodes was 
then administered combined with immune checkpoint 
inhibition (ICI) of off-label sintilimab, which is the first 
approved programmed death 1 inhibitor in China with 
affordable price. After 1 month, the treatment yielded 
remarkable response, as shown by MR imaging and 
serum tumor marker tests. Sustained remission was 
observed during further sintilimab monotherapy (Fig. 1b, 
c) and the patient had stable disease at 1.6 years’ follow-
up after metastasis.

Baseline clinicopathological features of the pooled 
mNMIBC cohort
The process of study selection and case inclusion is 
depicted in Fig.  2. Initial literature search found 1733 
potential studies, among which 1698 were excluded after 
reading titles, abstracts or manuscripts. Finally, 45 cases 
from 35 reports (listed in supplementary material) met 
the criteria of mNMIBC for collective analysis, including 
20 from east Asia, 11 from Europe, 11 from the USA, and 
3 from west Asia. Thus, the aggregated cohort comprised 
totally 46 mNMIBC patients, including the one from our 
center.

Table  2 shows detailed data of all cases, including 34 
males and 12 females. Baseline and metastatic features of 
the cohort are summarized in Table 3. At initial diagno-
sis, their mean age was 64.1 years (range 33–95) and all 
received TURBT or partial cystectomy. HG/G3 tumors 
were found in 21 patients and other 24 had LG/G1-2 dis-
ease. Pathologic stage analysis within 43 cases showed 
30.2% of Ta, 65.1% of T1 and 14% of CIS (2 of pure CIS, 4 
of T1 concomitant with CIS). Besides, variant histology, 
lymphovascular invasion (LVI), or aberrant expressions 
of IHC markers were reported in primary tumors of 
eight cases, including the one from our center. Morpho-
logic information of initial lesions was provided for the 
case from our center and 27 counterparts from 18 stud-
ies. Multiple and large (diameter ≥ 3 cm) tumors were 
observed in 52% and 62% of available cases, respectively.

Patterns and characteristics of distant metastases
Mean duration from initial finding of NMIBC to con-
firmation of metastasis, namely MFS interval, was 42.5 
months (range 3–120). During this period, NMIBC 
recurred in 56% of patients, with an average of ≥ 2.7 
times. Besides, another three patients were initially found 

http://www.r-project.org/
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NMIBC and metastasis simultaneously. For all mNMIBC 
cases, metastatic sites included lung (15), bone (11), 
central nervous system (5), female genital system (4), 

liver (3), pancreas (1), colon (1), skin (1), orbit (1), testis 
(1), peritoneum (1), and distant lymph nodes (8). Four 
patients had two organs with metastases, one male had 

Fig. 1 Presentation of the mNMIBC case from our center: CT urography and pathologic findings of primary tumor (a); dynamic changes of cervical 
lesion in CT/MR scans (b) and fluctuating levels of serum tumor markers (c) during post-metastatic treatment (yellow asterisk referring to primary or 
metastatic lesions)
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Table 1 Gene variants in metastatic tissues of the case from our center

Gene Variant Amino acid change Abundance/copy Variant type

CHEK2 c.472delA p.I158fs Heterozygous Frameshift (germline)

GATA1 c.907C>G p.Q303E 79.40% Missense

TERT c.-124C>T – 71.00% Promoter mutation

STAG2 c.1408G>T p.E470X 65.30% Nonsense

KDM6A c.3361_3384delinsT p.H1121fs 60.00% Frameshift

ERCC2 c.713A>G p.N238S 59.40% Missense

ARID1A c.2183_2208del26 p.P728fs 53.30% Frameshift

PIK3CA c.1637A>C p.Q546P 30.30% Missense

CDH1 c.2222_2250del29 p.L741fs 22.90% Frameshift

INHBA c.362C>T p.S121L 49.90% Missense

SF3B1 c.961G>T p.D321Y 49.50% Missense

SPEN c.1604G>A p.R535Q 47.90% Missense

NOTCH3 c.539C>T p.S180F 47.70% Missense

PCBP1 c.910G>A p.E304K 42.60% Missense

FAT4 c.760C>T p.H254Y 39.00% Missense

IRS2 c.379G>A p.E127K 35.70% Missense

IPO7 c.1957G>A p.E653K 33.60% Missense

ACVR2A c.821C>T p.S274L 32.60% Missense

CDH1 c.1613A>G p.D538G 32.20% Missense

CDK12 c.2629G>A p.D877N 32.20% Missense

TBX3 c.1285G>A p.D429N 26.60% Missense

ERCC3 c.1274G>A p.R425Q 26.30% Missense

SF3B1 c.2704G>A p.E902K 26.00% Missense

VTCN1 c.458C>G p.P153R 25.50% Missense

KIF5B c.2208A>C p.Q736H 25.00% Missense

NOTCH3 c.1636G>T p.V546L 24.90% Missense

TXNDC8 c.109A>G p.R37G 24.00% Missense

MALT1 c.955G>A p.E319K 23.90% Missense

BICC1 c.2698G>A p.D900N 23.30% Missense

MYCL c.694C>T p.H232Y 23.20% Missense

ZNF521 c.680A>G p.N227S 23.10% Missense

PTPRK c.1603G>C p.D535H 21.90% Missense

TACC3 c.772G>A p.E258K 21.00% Missense

PREX2 c.3079C>T p.Q1027X 19.00% Nonsense

MUC17 c.6295G>A p.E2099K 16.70% Missense

KMT2C c.871C>G p.L291V 14.50% Missense

DDX5 c.907G>A p.G303S 14.00% Missense

INHBA c.485C>T p.P162L 13.30% Missense

AR c.179A>T p.Q60L 1.80% Missense

CDK12 c.3494C>T p.S1165F 1.70% Missense

ATRX c.3875C>T p.S1292L 1.30% Missense

FGFR3 FGFR3-TACC3 – 9.02% Gene fusion

EGFR – – 1.72 Amplification

MYCN – – 1.61 Amplification

AR – – 1.56 Amplification

FGFR1 – – 1.55 Amplification

CDKN2A – – 0.30 Deletion

CDKN2B – – 0.30 Deletion
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para-aortic lymphatic, peritoneal, and bilateral testicu-
lar metastases, and another female had lesions involving 
ovary, tube, and uterus. Beyond these patients, all oth-
ers had a single-site metastasis (Table 2). Kaplan–Meier 
analyses were employed to determine the association 
of MFS interval with various parameters. Clinicopatho-
logic features at baseline were evaluated, and significantly 
shorter MFS intervals were observed in elderly patients 
(≥ 70 years, Fig. 3a) and those with T1 (Fig. 3e) or HG/
G3 tumors (Fig.  3f ). There was no obvious difference 
in MFS when assessing either patient sex, tumor size, 
or number (Fig.  3b–d). We also compared MFS among 
cases with different metastatic sites, mainly lung, bone 

and lymph nodes. Patients of lung metastasis showed a 
significantly longer MFS duration compared to counter-
parts with other metastatic sites (Fig. 3g). Metastases in 
bone happened earlier than in other sites by a mean of 
14 months, although no statistical difference was found 
(Fig.  3h). Patients with versus without lymph node 
metastasis did not show MFS differences (Fig. 3i).

Post‑metastatic treatments and outcomes
Post-metastatic treatment was performed or recorded 
of 33 cases. There were 20 patients administered with 
chemotherapy, 20 undergoing resections of metastatic 
lesions or organs and 10 receiving local radiotherapy. ICI 

Fig. 2 Flow chart of study selection and case inclusion
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was adopted for the case from our center. Survival out-
comes were available for 30 patients, among whom 14 
died within half a year and 15 showed various degrees 
of remission after at least one year (Table 2). Briefly, out-
comes of these two groups were defined as unfavorable 
and favorable, respectively. Compared with monotherapy, 
combination of systemic chemotherapy with local metas-
tasectomy or radiotherapy got obviously more favorable 
outcomes. Beyond that, there was no significant associa-
tion of outcomes with baseline features, MFS intervals 
(supplementary Table S2), metastatic sites or other clas-
sifications of treatments (Fig. 4a). However, some trends 
were observed. More patients with lung metastasis had 
favorable prognosis than counterparts with non-lung 
metastasis, whereas bone involvement was associated 
with more unfavorable outcomes. As for post-metastatic 
treatment, both systemic chemotherapeutics and local 
cytoreduction were inclined to bring about favorable out-
comes, and patients benefited from combined treatment 

unambiguously (Fig.  4b). Overall survival curves were 
also drawn to assess benefits from post-metastatic treat-
ment. Chemotherapy-based approaches provided sig-
nificantly prolonged survivals, especially when combined 
with local treatment (Fig. 4c–e).

Discussion
NMIBC would recur or progress to MIBC, with or with-
out pelvic lymph node metastasis. Meta-analysis of tri-
als for recurrent NMIBC after one or more prior BCG 
courses showed that bladder-preserving regimens only 
provided a pooled response rate of 36% at 1 year [9]. 
Since NMIBC may behave as an aggressive malignancy, 
radical cystectomy is proposed for highest-risk or BCG-
unresponsive cases. However, a number of such patients 
still insist on preserving the bladder in view of morbidi-
ties and negative impacts on quality of life by cystec-
tomy [10]. Hurle et al. [11] conducted a single-arm study 
of intravesical gemcitabine in 46 BCG-unresponsive or 
BCG-intolerant patients, among whom 19 presented 
a progression to T2–T4 or extravesical lesions, includ-
ing 2 suffering from metastatic disease, within the mean 
follow-up of 40 months. Even in above settings, princi-
pal oncological concern is mainly determined by local 
progression rather than distant metastasis. It is there-
fore an unusual occurrence for NMIBC metastasizing 
distantly without regional disease, namely mNMIBC. 
In this study, we tried to speculate risk factors predict-
ing distant metastasis for bladder-preserving NMIBC 
individuals. Inherent pathologic properties of tumors 
may determine the unexpected outcomes. At the first 
occurrence, high-risk NMIBC, mainly HG/G3 or T1/CIS 
lesion, was found in at least 70% of all cases. Moreover, 
there were 30% classified into the highest-risk subgroup, 
including some with variant histology or LVI which 
implied worse prognosis than pure high-risk counter-
parts. Locations of primary tumors were described by 
some included reports, and quite a few were located at 
bladder neck or trigone. Previous studies addressed the 
association of NMIBC in this area with worse progno-
sis [12, 13]. Lymphatic drainage here directly proceeds 
to sacral and common iliac nodes, whereas lymphat-
ics from the remainder of bladder drain to external and 
internal iliac nodes [12]. The anatomical feature of blad-
der neck adjacent to vascular bed also provides tumor 
cells shortcut to vascular channels [13]. Another hypoth-
esis is about urothelial progenitor cells predominantly 
distributed in this area. Tumors arising from this area 
might contain higher proportions of stem cells and har-
bor aggressive biological behaviors [14].

Metastases might also develop from occult tumor spill-
age in operation. There were four cases of metastases in 

Table 3 Baseline clinicopathologic and metastatic characteristics 
of the mNMIBC cohort

CIS carcinoma in situ, HG high grade, LG low grade

Characteristics No. %

Age, years

 < 70 30 65.2

 ≥ 70 16 34.8

Gender

 Male 34 73.9

 Female 12 26.1

Tumor stage

 Ta 13 30.2

 T1 28 65.1

 CIS 6 14.0

Tumor grade

 G1-2/LG 24 53.3

 G3/HG 21 46.7

Tumor size, cm

 < 3 8 38.1

 ≥ 3 13 61.9

Number of tumors

 Single 13 48.1

 Multiple 14 51.9

Metastatic sites

 Lung 15 32.6

 Bone 11 23.9

 Lymph nodes 8 17.4

 Liver 3 6.5

 Central nervous system 5 10.9

 Genital system 5 10.9

 Others 5 10.9
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female genital system. One possibility is that voided urine 
during TURBT might cause surface contamination of 
vagina, which can be invoked as a route of malignancy 
spread. Bladder perforation is a complication of TURBT, 

as a consequence of inadvertent full-thickness bladder 
wall resection. Although the overall risk of extravesical 
tumor seeding might not increase for the whole NMIBC 
population, scattered cases of implantation metastases 

Fig. 3 Metastasis-free survival curves of mNMIBC cases, stratified according to patient age (a), sex (b), tumor size (c), number (d), stage (e) and 
grade (f) at initial diagnosis as well as whether metastases occurring in lung (g), bone (h), or lymph node (i)
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did exist [15, 16]. Bladder perforation was reported to 
be burdened by NMIBC progression, implying poten-
tial oncologic risk brought by this adverse event [17]. 
Microscopically, TURBT breaks basal membrane and 
opens blood and lymphatic vessels, and increased circu-
lating tumor cells in post-TURBT peripheral blood was 
reported, especially when adopting conventional piece-
meal TURBT technique [18, 19]. There was no bladder 
perforation in our cohort, but intravascular spread of 
tumor cells might artificially arise from the operation and 
lead to unexpected metastasis from formerly superficial 
tumor.

Identification of biomarker has progressed over dec-
ades to predict oncologic outcomes. Those related with 
cell proliferation, i.e., p53, ki-67, EGFR, are associated 
with disease progression or unfavorable cancer-specific 
survival [20]. Hedegaard et  al. [21] described NMIBC 
molecular subtypes and CD44, a cancer stem cell marker, 
was mostly expressed in class-3 tumors with basal-like 
MIBC features. CD44 was also applied for IHC-based 
phenotypes of T1 tumors and associated with worse 
progression-free survival [22]. Above markers were aber-
rantly expressed in primary tumors of some cases, and 
combination of them may provide more information to 

forecast mNMIBC. Besides, pathogenic variants were 
found by NGS detection in the case of our center. For 
example, tyrosine kinase signaling could be enhanced by 
PIK3CA activating mutation, FGFR3-TACC3 fusion, and 
EGFR amplification [23]. Protein bioactivity of CDH1-
encoding E-cadherin might be impaired by the truncat-
ing mutation, leading to elevated metastatic potential 
[24]. Although the NGS analysis was performed using 
metastatic tissues, a number of somatic variants detected 
should be derived from primary tumor. It is reasonable 
to propose that NMIBC with extensive alterations of cel-
lular regulating genes or proteins should be considered as 
aggressive disease, especially for T1HG tumors. In such 
cases, clinicians should determine whether the blad-
der may be preserved or should be removed in a timely 
manner.

Previous studies have addressed metastatic patterns of 
MIBC [5, 25–27]. For de novo mBC, 51–66% and 34–49% 
of patients have solitary and multiple organ metastases, 
respectively, mainly in bone, lung, lymph nodes, and liver 
[5, 25]. By contrast, more of metachronous metastases 
after radical or palliative treatment involve multiple dis-
tal organs [26, 27]. Our analysis showed most mNMIBC 
cases manifested as single-site metastasis, mainly in the 

Fig. 4 Lollipop chart (a) and forest plots (b) showing the associations of mNMIBC survival outcomes with metastatic sites and post-metastatic 
therapeutic approaches; post-metastatic overall survival curves stratified according to whether adopting systemic chemotherapy (c), local therapy 
(d), or combined treatment (e)
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lung, bone, and lymph nodes. Liver involvement is far 
from rare for mBC and provides worst survival outcomes 
[5]; however, it was reported in only three mNMIBC 
cases. Time to relapse, or MFS interval, is a survival prog-
nostic factor for mBC following radical cystectomy [28]. 
MFS intervals of MIBC-dominated cohorts are around 
1–2 years [26, 29]. However, most mNMIBC cases were 
not identified until later, approximately 3.5 years on aver-
age after initial TURBT. It can be inferred that mNMIBC 
is less malignant than “conventional” mBC, thus making 
mNMIBC more concealed. In this study, MFS intervals of 
mNMIBC cases could be influenced by patient age and 
pathologic features of primary lesions, and tumors with 
variant histology or LVI appeared to metastasize ear-
lier. Significantly longer MFS interval was also found in 
patients with lung metastasis whereas relatively shorter 
in those with bone involvement. Lung metastasis may 
provide better oncologic outcomes than bone metas-
tasis in bladder cancer [30]. This trend was observed in 
our cohort and conformed to the MFS difference among 
site-specific metastases. Anyway, our findings emphasize 
necessities of extra-pelvic evaluations in NMIBC surveil-
lance, even years after initial treatment. Recently, urine-
based molecular or genetic markers have been facilitating 
the non-invasive and precise detection of bladder can-
cer, especially represented by mRNA-marker Xpert 
test and urinary tumor DNA assay [31–34]. Likewise, 
plasma-based liquid biopsy using circulating tumor DNA 
(ctDNA) profiling may forecast mBC or mNMIBC pre-
ceding formation of radiologically significant metastases. 
Moreover, mutation concordance between ctDNA and 
matched malignant tissue is over 80% for mBC, enabling 
benchmarking of proposed clinical biomarkers [33].

mNMIBC was basically treated following guidelines 
for mBC. Platinum-containing chemotherapy should be 
offered as the first-line option. Case of our center showed 
resistance to the regimen after initial response, and ICI 
further retrieved favorable outcomes. Results of genomic 
testing, i.e., high TMB, CHEK2 mutation, predicted the 
response to immunotherapy [35]. Local IMRT was also 
performed. Radiotherapy can not only induce tumor 
apoptosis directly but also promote immune responses, 
which are often negated by immunosuppression within 
the tumor microenvironment. ICI therapy may reverse 
the localized immunosuppression and enhance radio-
therapy-induced anti-tumor immunity. Combination of 
ICI with radiotherapy will both improve the extent of 
local control and provide systemic abscopal effects, thus 
increasing response rates in those with metastatic dis-
ease [36]. In our study, some mNMIBC cases received 
metastasectomies, nearly half of which were resections of 
pulmonary lesions. Previous anecdotal reports of pulmo-
nary resection as part of multimodal treatment suggested 

improved survival in selected lung-metastatic patients. 
Those with multiple-site metastases may not benefit, 
whereas small volume metastases and use of periopera-
tive chemotherapy are associated with favorable response 
[37]. Other evidences on metastasectomies suggest that 
cure is possible in a minority of patients with solitary 
metastasis, but bone and liver belong to suboptimal sites 
[38]. Since the role of metastasectomy is still controver-
sial, further studies are needed to identify indications for 
metastatic tumor debulking by surgery or non-surgical 
approaches, like IMRT. Local cytoreduction should be 
accompanied by systemic treatment, and the oligometa-
static, indolent nature of mNMIBC may make these 
patients better candidates for the multimodal therapies.

Our study is not devoid of limitations. The first came 
from the approach which extracted data from cases from 
different centers. Publication bias made a dent in the rep-
resentativeness of this mixed mNMIBC cohort. There are 
diversities in surgical operations and pathologic exami-
nations among cases from literature. Secondly, there 
existed incompleteness in data of clinicopathologic and 
therapeutic information. Besides, included cases were 
reported across over 30 years and variability in techni-
cal approaches might affect the comparability. The long-
time span of case inclusion would also result in bias for 
survival analyses. Despite above limitations, this study 
shows the uniqueness. mNMIBC cases are recognized 
based on long-term precise follow-up and could not be 
identified from database like SEER currently. Character-
istics of mNMIBC have been initially extrapolated from 
our collective analysis, and more relevant details should 
be addressed by further well-designed studies.

Conclusion
Distant metastasis without regional progression is rare 
in NMIBC, but potentially occurs in bladder-preserv-
ing cases with high- or highest-risk clinicopathology or 
extensive alterations of cellular regulating molecules. 
Initially, systemic staging and extended follow-up incor-
porating extra-pelvic imaging or even blood-based mark-
ers might be considered among such patients. Compared 
with conventional mBC, mNMIBC usually metastasizes 
later and manifests as solitary distant lesion, mainly in 
the lung, bone, and lymph nodes. Survival outcomes of 
mNMIBC would be influenced by metastatic sites as 
well as therapeutic approaches, and systemic chemo-or 
immunotherapy combined with local cytoreduction of 
oligometastatic lesion may render intermediate- to long-
term survival in selected patients. Further studies are 
necessary to elucidate the detailed characteristics and 
metastatic mechanisms of mNMIBC as well as seek for 
optimal treatment for prolonged survival benefits.
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