
Review Article
The Efficacy and Safety of Hyperthermic Intravesical
Chemotherapy Compared with Other Instillation Methods in
Treating Intermediate- and High-Risk Non-Muscle Invasive
Bladder Cancer: A Systematic Review and Meta-Analysis

Yingying Yang,1 Hongquan Liu,1 Yongli Chu ,2 Jipeng Wang,1 Jian Ma,1 Guixin Ding,1

Xingjun Bao,1 Yuanshan Cui ,1 and Jitao Wu 1

1Department of Urology, Te Afliated Yantai Yuhuangding Hospital of Qingdao University, No. 20 East Yuhuangding Road,
Yantai 264000, Shandong, China
2Department of Gynecology,Te Afliated Yantai Yuhuangding Hospital of Qingdao University, No. 20 East Yuhuangding Road,
Yantai 264000, Shandong, China

Correspondence should be addressed to Yuanshan Cui; doctorcuiys@163.com and Jitao Wu; wjturology@163.com

Received 8 September 2023; Revised 7 April 2024; Accepted 23 April 2024; Published 9 May 2024

Academic Editor: Eirini Lidoriki

Copyright © 2024 Yingying Yang et al.Tis is an open access article distributed under the Creative CommonsAttribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background. In order to prevent the recurrence and progression of intermediate- and high-risk non-muscle invasive bladder
cancer (NMIBC) after transurethral resection of bladder tumor (TURBT), various bladder instillation therapies have been
developed in recent years. Among these, device-assisted Hyperthermic Intravesical Chemotherapy (HIVEC) has received a great
deal of attention.Objective. To identify the efcacy and safety of HIVEC, we conducted this meta-analysis.Methods. We identifed
relevant articles from PubMed, Embase, and Cochrane Library databases. All published randomized controlled trials (RCTs)
describing the role of bladder instillation for the treatment of intermediate- and high-risk NMIBC were involved. Outcomes
included 1–3 years Recurrence-Free Survival (RFS), 1–3 years Progression-Free Survival (PFS), 5 years Overall Survival (OS),
Adverse Events (AEs), and relevant subgroup analyses. Result. Our study involved a total of 10 RCTs and 1360 patients. In
subgroup analysis, we found that compared toMMC instillation, HIVEC decreased the 1–3 years RFS (OR� 0.51; p � 0.009) while
not increasing the incidence of AEs (OR� 0.86; p � 0.30). Compared with BCG instillation, HIVEC reduced the incidence of
serious AEs (OR� 0.21; p � 0.04) while bringing the same efcacy (OR� 0.78; p � 0.63). Conclusion. HIVEC combined the
advantages of efcacy and safety compared with the two recommended instillation modalities. As a potential alternative therapy,
its widespread clinical efect remains to be further evaluated.

1. Introduction

As the commonest form of bladder cancer, non-muscle
invasive bladder cancer (NMIBC) only afects the uroepi-
thelium or subepithelial connective tissue and includes three
stages (Tis, Ta, and T1) [1]. Its incidence rate in 60–69 years
old is 0.96%, and 3.5% over 70 years old [2, 3]. TURBT is
highly recommended for NMIBC due to its important role in
diagnosis and treatment. But the high recurrence rate,
15–61% in 1 year and 31–78% in 5 years, limits its extensive
application to some extent [4–6]. In order to prevent the

recurrence and progression of NMIBC after TURBT, various
bladder instillation therapies were developed in recent years.

For low-risk NMIBC, intravesical infusion chemother-
apy within 24 hours after TURBT can reduce the recurrence
rate by 30% and show an ideal efect to prevent the pro-
gression [7]. In addition, for intermediate- and high-risk
NMIBC, immediate bladder instillation chemotherapy with
follow-up instillation or bladder intravesical immunoin-
stillation is recommended [7, 8]. As a new method, che-
motherapy hyperthermia (CHT) includes both
hyperthermia and instillation chemotherapy, which has
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attracted people’s attention in recent years [9]. Te appli-
cation of CHT in bladder instillation is hyperthermic
intravesical chemotherapy (HIVEC). HIVEC can be divided
into various methods according to its diferent theories and
equipment; among these, the “recirculation of heated che-
motherapy” is the most commonly used [10, 11]. It requires
the use of equipment in vitro tomaintain the drug at 42-43°C
before injecting it into the bladder [12, 13].Tis methodmay
afect the efectiveness of intravesical chemotherapy and also
bring some changes in side efects [14, 15].

At this point, a thorough assessment of these ap-
proaches is still required. Several published RCTs’ data
were involved in this meta-analysis to evaluate the efcacy
and safety of HIVEC and other instillation methods, to
guide the selection of instillation methods in clinical
practice. We present this article in accordance with the
PRISMA reporting checklist.

2. Methods

2.1. Information Sources and Search Strategy. We performed
a systematic search of RCTs in the following databases:
MEDLINE (January 1, 1990–July 1, 2023), Embase (January 1,
1990–July 1, 2023), and the Cochrane Controlled Trials
Register (January 1, 1990–July 1, 2023).Te search terms were
as follows: “Intravesical Chemohyperthermia,” “Termo-
therapy,” “Immunoinstillation,” “Chemoinstillation,” and
“randomized controlled trials.” We further scanned the
conference abstracts and proceedings in English language for
candidate articles. Besides, we looked for the list of references
of the included studies as well. Tree authors participated
independently in the literature search. Any disagreements
about the screening results were discussed by two supervisors,
and the fnal decision was based strictly on the inclusion and
exclusion criteria. Te statistical analysis follows “Guidelines
for Reporting of Statistics for Clinical Research in
Urology” [16].

2.2. Inclusion Criteria, Exclusion Criteria, and Trial Selection.
Te primary inclusion criteria are as follows: (1) the study
compared the efect of HIVEC with other instillation
methods in patients with intermediate- or high-risk NMIBC
after TURBT; (2) the HIVEC treatment has specifc re-
quirements on drugs, temperature, course of treatment, and
other factors; (3) the control group can be one of the
conventional instillation methods—intravesical immuno-
therapy with BCG or chemotherapy instillation of MMC. (4)
Restrict the hyperthermia methods: chemotherapy drugs are
heated before instillation. Using other instillation methods
besides HIVEC: RITE, EMDA, etc., should be excluded.
Table 1 contains the details of the inclusion criteria. Edi-
torials, commentaries, reviews, case reports, case series, and
single-arm studies are excluded.

2.3. Quality Assessment. Te Cochrane manual was used to
assess the quality of all included studies [17]. Te quality of
these individual studies was determined by their evaluation
methods, including patient allocation, concealment of

allocation, and blinding. Each included study was evaluated
by using the guidelines published in the Cochrane In-
tervention System Evaluation Manual, Version 5.1.0 [17].
Each study is evaluated and classifed as “+” (meeting all
quality standards, with low risk of bias), “?” according to its
quality (it is not clear about one or more quality standards,
with a moderate risk of bias), or “−” (it barely meets the
quality standards, with a high risk of bias). Te diferences in
this classifcation were resolved through discussions among
researchers.

2.4. Data Extraction. We collected useful data from all in-
volved articles, including the frst author’s name, publication
date, study type, the suitability of study samples, patient
treatment regimens, and data on research fndings. Te
primary outcome is 1–3 years RFS, and the secondary out-
comes are 1–3 years PFS and 5 years OS. RFS was defned by
the proportion of patients with tumor recurrence, PFS was
defned by the proportion of patients with tumor progression,
and OS was defned by the survival proportion of patients
during follow-up time. In order to assess the safety of diferent
methods, we also analyzed the frequency of urination, dys-
uria, nocturia, hematuria, and other adverse events.

2.5. Statistical Analysis and Meta-Analysis. Te data of this
study were statistically analyzed by using the reviewmanager
software (version 5.4.0; Cochrane Collaboration, London,
UK) [7]. 1–3 years RFS, 1–3 years PFS, 5 years OS, and AEs
were analyzed to compare the therapeutic efect of HIVEC
and other instillation methods on NMIBC after TURBT.
Continuous data were analyzed with mean diference (MD),
and dichotomous data were evaluated by odds ratio (OR)
with 95% confdence interval (95% CI). Heterogeneity
analysis: an individual study could be characterized as a fxed
model if p> 0.05, otherwise a random-efects model was
chosen for it. Statistical analysis: if p< 0.05, the result is
considered to be statistically signifcant.

3. Results

3.1. Characteristics of the Individual Studies. Our search
strategy generated 211 articles. After browsing the abstract
and title, 174 articles were deleted because the article content
did not match. Among the remaining 37 articles, 18 articles
were excluded because the experimental method is not
random controlled trials. 10 were excluded due to the lack of
complete and useful data. Finally, our study included 9
articles and 10 diferent RCTs [12, 18–25]. Te study by
Daniel A. in 2020 recorded two RCTs that have diferent
control groups and are independent of each other. Te
details of the research selection process are shown in Fig-
ure 1, and the features and characteristics of the 10 RCTs are
shown in Table 2.

3.2. Quality Assessment of the Individual Studies. Firstly, all
of the included articles were RCTs. In addition, each study
introduced the treatment scheme and calculated the sample
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size (Table 2). Guleria etc. did not introduce the random-
ization process in detail, so the blind method was rated as
“?”; other studies were classifed as “+.” All details are shown
in Figure 2.

3.3. Efcacy

3.3.1. 1–3-Year RFS. Eight RCTs [12, 18, 19, 21–25] and 1200
patients (599 in the HIVEC group and 601 in the other
instillation group) were involved in collecting the number of
relapses (Figure 3). All patients had intermediate to
high-risk non-muscle invasive bladder cancer. A fxed efect
model was used to evaluate these eight RCTs for signifcant
heterogeneity between the two groups (chi2 � 2.86,
p � 0.09). Te result showed that odds ratio (OR) was 0.55
and 95% CI was 0.41–0.74 (p< 0.0001). Hence, the 1–3 years
RFS of HIVEC regimen was higher than that of other

instillation methods. By subgroup analysis, there was no
statistical signifcance between HIVEC and BCG group (OR:
0.90, 95% CI was 0.47–1.70, p � 0.74); compared with the
MMC group, the 1–3 years RFS of HIVEC was signifcantly
increased (OR: 0.48, 95% CI was 0.34–0.67, p< 0.0001).
Terefore, for intermediate- and high-risk non-muscle in-
vasive bladder cancer patients, HIVEC can reduce the re-
currence rate of bladder chemotherapy instillation but
cannot improve the recurrence rate of immune instillation.

3.3.2. 1–3-Year PFS. Six RCTs [18, 19, 21–23, 25] and 1096
patients (549 in the HIVEC group and 547 in the other
instillation group) were involved to collect the number of
progress (Figure 4). All patients had intermediate to
high-risk non-muscle invasive bladder cancer. A fxed efect
model was used to evaluate these six RCTs for no signifcant
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heterogeneity between the two groups (chi2 � 0.01,
p � 0.92). Te result showed that OR was 0.67 and 95% CI
was 0.34–1.31 (p � 0.08). Terefore, for intermediate- and
high-risk non-muscle invasive bladder cancer patients, there
was no statistically signifcant diference between the
1–3 years PFS of the HIVEC regimen and other instillation
methods. In subgroup analysis, there was no signifcant
improvement in the efcacy of HIVEC for both immune
instillation and chemotherapy instillation methods.

3.3.3. 5-Year OS. Two RCTs [22, 23] and 414 patients (207 in
the HIVEC group and 207 in the other instillation group)
were involved (Figure 5). Te two RCTs in the control group
were all treated with chemotherapy instillation, so we did not
conduct the subgroup analysis. A fxed efect model was used
to evaluate these two RCTs for no signifcant heterogeneity
between the two groups (chi2 � 3.73, p � 0.05). Te result
showed that OR was 0.71 and 95% CI was 0.45–1.09
(p � 0.12). Terefore, for intermediate- and high-risk
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non-muscle invasive bladder cancer patients, there was no
signifcant improvement in the 5-year OS of HIVEC com-
pared with other instillation groups.

3.4. Safety. Adverse events (AEs) were routinely assessed
according to Common Terminology Criteria for Adverse
Events (CTCAE) version 4.0 [26]. A total of 999 patients
were included in 7 RCTs [18, 20–25]. A fxed efect model

was used for the signifcant heterogeneity between the two
groups (chi2 � 0.22, p � 0.64) (Figure 6). For the total
number of AES occurrences, there was no signifcant dif-
ference between the HIVEC group and the normal tem-
perature instillation group (OR� 0.84, 95% CI: 0.64–1.10,
p � 0.20). According to the CTCAE, we also evaluated the
number of severe AES occurrences; a total of 594 patients
were included in 5 RCTs [18, 20, 21, 23, 24]. A fxed efect
model was used for the signifcant heterogeneity between the

3.1.1 BCG
Ekin 2015 2.17 [0.79, 5.99]
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Ramos 2022 0.49 [0.12, 1.95]
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Figure 4: Forest plots showing the result of the efcacy: 1–3 years PFS. PFS, progression-free survival; SD, standard deviation; IV, inverse
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two groups (chi2 � 4.90, p � 0.03) (Figure 7). In subgroup
analysis compared to BCG, HIVEC can reduce the severe
AES incidence (OR� 0.21, 95% CI: 0.04–0.99, p � 0.05). Te
incidence rate is not statistically signifcant between HIVEC
and MMC groups. Tese results indicated that HIVEC can
improve the efcacy of BCG instillation, which is the same as
MMC instillation.

4. Discussion

Te preferred treatment for intermediate- and high-risk
NMIBC is intravesical treatment after TURBT, but it is as-
sociated with high recurrence rates, high progression rates,
and frequent (often lifelong) invasive monitoring and
intravesical treatment [27–29]. To increase the patients’
postoperative living quality, it is vital to lower the rate of
disease recurrence and progression. Intravesical instillation
therapy is commonly used for NMIBC, and the European
Association of Urology (EAU) guidelines strongly recom-
mend immediate postoperative single instillation chemo-
therapy such as mitomycin C (MMC), epirubicin (EPI), or

pirarubicin and/or maintenance MMC or BCG according to
risk classifcation [30]. Despite intravesical therapy, approx-
imately 30%–50% patients eventually relapse within 1 year.

Intravesical therapy is a common guideline practice for
postoperative NMIBC. According to the European Associa-
tion of Urology (EAU) guidelines, a single instillation should
be performed immediately after surgery [26]. MMC is an
antitumor medication that was discovered in actinomycetes’
culture solution. It is one of the nonspecifc medications that
are frequently utilized in the cycle. EPI belongs to antibiotic
antitumor drugs. Pirarubicin is an anthracyclic antibiotic.Te
three all can be embedded directly between the DNA
nucleobases, interferingthe process of replication and tran-
scription. While preventing tumor recurrence, controlling
tumor progression, and improving the prognosis of patients,
it may bring chemical cystitis symptoms like frequent uri-
nation, urgency, pain in urination, and hematuria as well as
systemic reactions like bone marrow suppression and gas-
trointestinal discomfort. Besides that, between 30% and 50%
of patients eventually experience a recurrence within a year
even with instillation therapy [31]. BCG is the most
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commonly used immunoinstillation medication. As an im-
mune agent, it can induce local specifc immune response to
kill tumor cells. BCG immunoinstillation is the gold adjuvant
treatment for medium to high-risk NMIBC patients after
TURBT; it can bring better efcacy compared to chemo-
therapy instillation. But it also increases the incidence of
negative events. In recent years, HIVEC has received in-
creasing attention. Our study focuses on reperfusion after
heating chemotherapy drugs and compares its efcacy and
safety with traditional instillation methods.

Te efectiveness was assessed by using the 1–3 years RFS
as the primary outcome observation. Cancer recurrence refers
to the recurrence or spread of cancer cells that were previously
thought to have been eliminated or controlled after surgical
treatment to other areas within a period. Recurrence is closely
related to residual tumor cells that have not been detected after
surgery [32, 33]. After restricting tumor types and treatment
methods, it can efectively evaluate the efcacy of post-
operative instillation methods. In this study, the 1–3 years RFS
of the HIVEC group was lower. Te residual tumor cells were
the main origin of tumor recurrence, especially for some
subclinical lesions, which were difcult to detect by medical
images [31]. In addition, the persistence of high predisposing
factors for tumorigenesis also led to a high risk of tumor
reoccurrence and further development. Some experimental
studies have shown that 42°C temperature led to denaturation
of cytoplasmic structures and enzymatic proteins, inducing
apoptosis and necrosis [34, 35]. Besides, heat shock proteins
(HSP), especially HSP70, can be released by high temperature
as well, which stimulates adaptive T cell responses during cell
necrosis and induces activation of the innate and adaptive
immune system [34]. In addition, hyperthermia enhances cell
membrane permeability , increasing the uptake of drugs by
cells. Te alteration of HSP activity in hyperthermic envi-
ronments can chemosensitize tumors to alkylating agents (e.g.,

MMC) [36, 37]. Te above mechanism increased the efcacy
of the infused drug. So we hypothesized that HIVEC might
have amore potent ability to induce the apoptosis and necrosis
of residual cells; the decrease of residual malignant cells greatly
reduces the possibility of recurrence. MMC, cisplatin, gem-
citabine, Adriamycin, and EPI are all available for intravesical
treatment of NMIBC, but in the subgroup analysis compared
with general chemotherapy instillation, the drug used in all
studies was MMC, which just ft the current clinical situation
thatMMChad long been the preferred drug for chemotherapy
instillation [38]. RFS was lower in the HIVEC group under the
control of chemotherapeutic agents, showing that the device-
assisted thermotherapy approach can optimize the efcacy of
instillation chemotherapy. Furthermore, the subgroup analysis
compared with immunoinstillation is warranted because the
intravesical BCG is the gold adjuvant therapy for patients with
intermediate- and high-risk NMIBC after TURBT [39, 40].
Te results showed that the HIVEC group had a lower RFS,
indicating that the device-adjuvant heat therapy can greatly
improve the efcacy of instillation, and even had more de-
sirable efcacy than immune instillation.

We also compared 1–3 years PFS to evaluate the efcacy.
Cancer progression refers to the presence of residual tumor
tissue confrmed by examination results after surgery and
the progression of the condition over time, including
grading, staging, lymph node metastasis, and distant me-
tastasis. Te residual tumor tissue plays a crucial role in
cancer progression [41, 42]. Terefore, PFS can also efec-
tively evaluate the killing efect of postoperative instillation
methods on residual cells. For intermediate- and high-risk
NMIBC, PFS presented as the early micrometastasis, which
occurred via the invasion of residual tumor cells into the
lamina propria [42]. After its progression to muscle invasive
bladder cancer (MIBC), it might likely further progress to
lymph nodes or other organs, leading to distant metastases.
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In the overall analysis, there was no signifcant diference in
PFS between the HIVEC group and the normothermic
instillation group for 1–3 years. We speculate that although
hyperthermia instillation can induce apoptosis and necrosis
of residual cells after surgery [34, 35], it does not signifcantly
improve the micrometastasis of residual tumor cells to the
lamina propria. We also analyzed the 5 years OS and found
no signifcant diference between the two groups. Tis result
may also require further RCTs to participate in the evalu-
ation due to the insufcient number of studies included.

While evaluating the efcacy of thermal instillation
therapy, we also considered safety. Instillation treatment will
bring cystitis, dysuria, gross hematuria, infuenza-like
symptoms, fever, and other adverse reactions. We evalu-
ated the total number of AE and found that HIVEC was not
signifcantly diferent from other instillation methods.
According to the CTCAE standard, we classifed Grade IV
and Grade V adverse events as serious adverse events, such as
urinary blood and urinary fstula, which need involuntary
commitment, and further evaluated the incidence of serious
AEs. In the subgroup analysis compared with BCG, HIVEC
could well reduce the incidence of serious AEs, but there was
no statistically signifcant diference compared with theMMC
group. Tis confrms the safety of HIVEC. Although BCG
instillation has always been the gold standard for efcacy and
brings better efcacy than MMC instillation, it also has
a higher incidence of AEs, and a considerable number of
patients cannot tolerate this regimen. Trough subgroups, we
found that HIVEC can reduce the incidence of adverse events
and bring similar therapeutic efects to BCG. Compared to
immune instillation and chemotherapy instillation, HIVEC
can have both therapeutic and safety advantages. At present,
intravesical maintenance chemotherapy (MMC) is still the
main treatment method for intermediate- and high-risk
NMIBC in many regions of the world [36], and device-
assisted hyperthermia efectively compensates for its in-
sufcient efcacy without increasing the incidence of adverse
events; Although BCG intravesical instillation has been
proved to be more efective than conventional chemotherapy
instillation, there are still treatment failures and strongly
related toxicity problems, especially cystitis and systemic BCG
infection, which limit its general clinical application [36, 37].
Especially for patients who have failed BCG treatment,
HIVEC is a recommended mode that maintains high safety
while achieving good efcacy [38, 39]. Moreover, there is no
need to consider the shortage of BCG supply, as it is more
suitable for clinical expansion [40]. We recommend the ex-
panded application of HIVEC in clinical practice. However,
the efcacy and safety of instillation therapy also depended on
a variety of other factors, such as the dose and concentration
of the drug and the duration of instillation maintenance
[43, 44]. Trough screening and quality assessment, the ten
RCTs we included were all well-controlled for these con-
founding factors. Te treatment dose of infusion chemo-
therapy drug MMC is 20–60mg/time, soluble in normal
saline to ensure the concentration is 1-2mg/ml then once
a week for 6 times. Following that,once every 6 weeks for
a total of 6 times. BCG instillation dose is 120mg/time,
dissolved in 50ml normal saline and retained for 2 hours for

the frst time. Started with once a week infusion for 6 times.
Ten once every 2 weeks for a total of 3 times. Following that,
once a month until 1 year. Te control temperature of hy-
perthermia is at 42± 2°C. Other confounding factors such as
individual patient diferences, surgical operation for TURBT,
and patient’s postoperative lifestyle should also be taken into
account simultaneously. To reduce the infuence of con-
founding factors by expanding the sample size, a total of 1360
participants, 614 in the experimental group and 746 in the
control group, were included in this study after screening.

Te equipment model also afects the evaluation of the
results. Among the ten RCTs we included, 7 of them used
“Te Combat Blade Recirculating System (BRS)”
[18, 20, 21, 23, 24, 45], 2 of them used the “BR-TRG-I type
high precision hyperthermic intrauterine fusion treatment
system (Guangzhou Bright Medical Technology Co., Ltd.
Guangzhou, China)” [12, 22], and 1 of them used the
“Unithermia system (Elmedical, Hod Hasharon, Israel)”
[19]. Tese three devices all follow the principle of heating
and recirculation, heating the drug to reach the target
temperature externally and then performing the instillation
circulation at a constant rate [46, 47]. Restricting this
condition controls the selection bias. In addition to this
pattern, there are many other methods for bladder hyper-
thermia instillation: radiofrequency-induced thermoche-
motherapy efect (RITE), electromotive drug administration
(EMDA), etc. [48, 49]. Tese methods work according to
diferent principles and are promising tools.

Compared with the previous research on this topic, our
study added the studies of intravesical immune therapy
(BCG), complemented by depicting a subgroup comparison
of the efcacy and safety of HIVEC versus BCG instillation
after TURBT. In addition, to reduce confounding bias, the
studies we included were all RCTs. We also expanded the
sample size to increase credibility and clinical practicability.
Meanwhile, there are some limitations that need to be
considered in our study. Te quality of the included studies
was heterogeneous: (1) diferent randomization processes
and blinding methods were used; (2) to improve the clinical
application guidance, further evaluation for other intra-
vesical hyperthermia methods is still needed. EMDA and
RITE belong to deep thermotherapy, which uses physical
energy to produce thermal efects in local tissues, heating
tumor tissues for immediate metabolic reactions and killing
tumor cells [48, 50–52]. However, they cause local bladder
mucosal burns and cauterization, and the possibility of
postoperative secondary infection and bladder stress is in-
creased. HIVEC is a thermostatic instillation of drugs, which
focuses on the heat brought by the drugs [47, 53]. Con-
sidering that diferent principles of heat generation bring
about diferent efcacy and adverse reactions, this paper
selects the therapy of heating followed by instillation as the
inclusion criterion.

5. Conclusion

Our study analyzed the role of HIVEC in patients with
intermediate- and high-risk NMIBC. Compared with tra-
ditional methods of immunotherapy and chemotherapy,
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HIVEC has both efective and tolerable advantages. We
recommend expanding the clinical application of HIVEC. At
the same time, we also needmore long-term clinical research
studies.
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with Bacillus calmette-guérin (bcg) in intermediate and high
risk non muscle invasive bladder cancer,” Urologia Inter-
nationalis, vol. 107, no. 1, pp. 64–71, 2023.

[53] L. Doisy, A. Cimier, A. Adypagavane et al., “Efcacy of hivec
in patients with high-risk non-muscle invasive bladder cancer
who are contraindicated to bcg and in patients who fail bcg
therapy,” International Journal of Hyperthermia, vol. 38, no. 1,
pp. 1633–1638, 2021.

International Journal of Clinical Practice 13




