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ORIGINAL RESEARCH

Clinical Study of Deep Hyperthermia Combined
with Computational Medicine of Platinum
Chemotherapy in the Treatment of Ovarian Cancer
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ABSTRACT

Objective » Deep hyperthermia combined with platinum-
based chemotherapy (DHCT) might lead to the
development of better therapeutic strategy for patients
with malignant tumor. This study aimed to analyze the
computational medical differences in ovarian cancer
patients treated with DHCT compared with platinum-
based chemotherapy alone.

Methods « 78 patients with advanced ovarian cancer
admitted from November 2017 to November 2021 were
randomly selected as subjects. Overall survival analysis
and CA125 clinical efficiency evaluation were performed
to explore the effect of DHCT on cis-platinum therapy. All
patients were informed and consented, and approved by
the hospital committee. The data were systematically
analyzed by chi-squared test to analyze clinical effect and
safety observation, and the Kaplan-Meier method and
log-rank test were used for survival analysis.
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INTRODUCTION

Ovarian cancer is a common malignant gynecological
tumor with a relatively high fatality rate, coupled with the lack
of early diagnosis and effective screening methods.! Ovarian
cancer ranks the first in the mortality rate of female tumors in
China and the world.* It showed that 225000 new cases of
ovarian cancer occur in women worldwide and 52000 in
China each year. The incidence has increased by 30% in the
past decade.’® Patients with advanced ovarian cancer can
appear abdominal distention, abdominal pain, abdominal

Results o Survival analysis showed that DHCT was strongly
associated with improved overall survival (OS) in the
platinum treatment of ovarian cancer patients (Hazard
Ratio = 1.57, 95% CI: 0.93-2.44, P = .017). For ovarian
cancer patients receiving lobaplatin treatment, DHCT
could also elevate their survival (Hazard Ratio = 1.52, 95%
CI:1.02-2.25, P =.013). The study also showed a statistically
significant difference in clinical outcomes between the two
groups (P < .001), and the opposite is true for adverse
reactions.

Conclusion « Our results suggest that DHCT is expected
to be combined with platinum chemotherapy, which is
helpful for the molecular classification of ovarian cancer
patients. More studies are needed to further verified the
clinical significance. (Altern Ther Health Med. [E-pub
ahead of print.])

mass, abdominal fluid, vaginal drainage and other symptoms,**
and some patients can show wasting, anemia, and other
cachexia phenomenon.® Patients with advanced ovarian cancer
are often accompanied by a large peritoneal effusion, metastasis,
and adhesion, which worsens the patient’s condition and
increases the difficulty of treatment.”® Therefore, it is of great
importance to improve the treatment options.

Current therapy recommendations depend on several
prognostic factors, including the patient’s age at presentation,
performance status, and stage at presentation. For patients
with stage I disease, resection is the first option with the need
for adjuvant therapy. Postoperative combination
chemotherapy with paclitaxel and cis-platinum has become
the standard first-line treatment for ovarian cancer.”*® Most
patients achieve remission, but 70% to 80% of patients
progress again after the initial response.!" Unable to operate
poor curative effect, often for palliative reduction disease."?
Therefore, further research is needed to improve the treatment
of advanced ovarian cancer. There is growing research on the
use of local tumor heating to enhance the effectiveness of
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conventional treatments in advanced ovarian cancer.””** Data
reported in the New England Journal in 2018 showed that
deep hyperthermia combined with chemotherapy (DHCT)
significantly reduced ovarian cancer recurrence and
prolonged survival.'® However, it did not focus on a specific
type of chemotherapy with microwave hyperthermia protocol
for clinical relevance analysis, and further clinical data are
needed to determine whether hyperthermia is appropriate
for clinical use.”” The effect of whole-body hyperthermia
(WBH) combined with platinum-containing chemotherapy
in the treatment of recurrent ovarian cancer was examined in
a previous study. The increasing growing interest in using
local tumor heating (hyperthermia) as well as the lack of
specific protocols for hyperthermia combined with different
chemotherapy agents implying the need to enhance
conventional treatments. It showed that patients of 4.8% had
a complete remission, 33.3% had a partial remission, stable
disease was noted in 47.6%, and 14.3% did not respond and
had progressive disease.'® Median time to progression was 6.5
months, and median survival time, 16.5 months.'® Deep
hyperthermia also deserves further clinical verification.

This retrospective study focused on the differences in
ovarian cancer patients treated with hyperthermia combined
with cis-platinum-based chemotherapy compared with cis-
platinum-based chemotherapy alone, which will show the
clinical significance of hyperthermia on the treatment of
advanced ovarian cancer patient and will brings light for the
future of these patients. Our study utilizes a retrospective
approach to investigate these differences.

MATERIALS AND METHODS
General Information

In this study, 78 patients with ovarian cancer admitted to
the Wanbei Coal-Electricity Group General Hospital from
November 2017 to November 2021 were randomly selected
as subjects. All patients were informed and consented, and
approved by the hospital committee.

The inclusion and exclusion criteria

The inclusion criteria were conducted as follows: (1)
Patients diagnosed with ovarian cancer Wanbei Coal-
Electricity Group General Hospital; Blood test: CA-125 levels
are elevated. Imaging: transvaginal ultrasound, MRI or CT
scan may be selected; (2) Agree to participate in this study.
(3) Aged 18-60. The exclusion criteria: (1) With systematic
diseases, including cardiovascular diseases, cerebrovascular
disease, and bleeding prone disease. (2) Patients did not
follow up as suggested.

Treatment methods

All patients were admitted to the hospital after regular
primary tumor resection in surgical treatment or puncture
biopsy treatment. The treatment was divided into deep
hyperthermia combined with a chemotherapy group (38
cases) and a single chemotherapy group (40 cases). Deep
tissue hyperthermia dilates blood vessels around the tumor,

causing oxygen-carrying red blood cells to spread into the
tumor. When the patient is later exposed to radiation
treatment, the radiation reacts with the high oxygen levels in
the tumor, potentially destroying the tumor cells.

Microwave are absorbed and converted into heat after
irradiating cancer tissue, and when the cancer area is heated
to 41.5 ~43, it can inhibit the synthesis of RNA and DNA of
cancer cells, resulting in the death of cancer cells. In the deep
hyperthermia combined with the chemotherapy group, 18
patients with ascites were treated with abdominal puncture
and drainage followed by intraperitoneal infusion
chemotherapy. After intravenous chemotherapy, the
remaining 20 patients received 30-45 minutes of deep
hyperthermia. The intravenous chemotherapy regimen was
conventional two-drug chemotherapy regimen (TP, GP, IP
and EP) for ovarian cancer, repeated every 3 weeks.
Intravenous chemotherapy drugs should be applied one day
before infusion chemotherapy. For patients undergoing
abdominal infusion chemotherapy, abdominal puncture and
drainage catheterization were conducted under the guidance
of color ultrasound. Tumor cells were found in liquid-based
cytology of ascites, and then intraperitoneal infusion
chemotherapy (cisplatin 60mg, Dayl/3 or loplatin 50mg,
Dayl) was performed. At the same time, 5mg dexamethasone
was intraperitoneal perfusion to alleviate the reaction, and
deep hyperthermia was performed 1h after intraperitoneal
infusion of chemotherapy drugs. Deep hyperthermia
machine for microwave tumor hyperthermia instrument
(Jiangsu Novan Medical Equipment Co., LTD., N-9001,
0-400W, National instrument note 20193091535).

Operation steps are as follow:

1.Before starting the machine, check all kinds of connecting
cables first, ensure the connection is reliable and correct,
turn on the power switch, and put it in grade I. The
power indicator on the front panel of the host is on.

2. Turn on the computer’s power switch, the computer
starts, and enter the Windows desktop. Double-click the
“microwave treatment” button on the desktop to enter
the treatment program.

3. The operator checked the patient’s information, removed
the metal items carried by the patient, checked whether
any joints of the radiator were loose, took the patient’s
supine position, and fixed the conduction temperature
line according to the irradiation site set by the doctor.

4. The operator opens the program’s main screen and click
“Start treatment” to enter the treatment control program.

5. Observe the patients for adverse reactions and local skin
conditions every 10-15 minutes. Record the treatment
information and log out of the computer operating
system after the treatment time expires.

Evaluation of clinical outcomes

The primary endpoint was overall survival (OS), defined
as the time from the first dose of chemotherapy to investigator-
assessed disease progression or death from any cause.
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Figure 1. Rationale and techniques of cytoreductive surgery
and peritoneal chemo hyperthermia.
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Table 1. Characteristics of the Study Population

Platinum Deep hyperthermia +
Characteristic chemotherapy group | platinum chemotherapy group | P value
Patients, no. 40 38
Age, mean (year) 58.3249.65 60.53+10.82 .16
Pathological types
serous cystadenocarcinoma 20% 18%
mucinous cystadenocarcinoma | 14% 11% 1
clear cell carcinoma 4 5 ’
undifferentiated carcinomas 2 4
Clinical stage
Stage II patients 10 4
Stage III patients 18 23 12
Stage IV patients 12 11

Note: Deep hyperthermia combined with cis-platinum chemotherapy
(DHCT), Chi-squared test was used to analyze clinicopathological
characteristics, and P < .05 was considered to be statistically significant.

Secondary endpoints were the proportion of patients achieving
an objective response (according to RECIST and Gynecological
Cancer InterGroup [GCIG] CA-125 criteria [19, 20]).
According to the evaluation criteria of tumor efficacy, the
outcome of all patients were divided into (1) Complete
response (CR, complete disappearance of all target lesions
except nodular disease. All target nodules must be reduced to
normal size with the short axis < 10 mm), (2) Partially relieved
(PR, the sum of diameters of all measurable target lesions >
30% below baseline. Target nodule combined with short
diameter, the sum of all the other target lesion and use the
longest diameter) (3) Stable disease (SD, reduce the degree of
target lesions is not up to PR, increase the degree of also did
not reach the PD level, somewhere in between, the diameter
can be the sum of the minimum value as a reference) is
considered to be has a good curative effect. (4) Disease
progression (PD, based on the minimum sum of the diameter
of all target lesions measured during the whole experimental
study, and the diameter and relative increase is at least 20%. If
the baseline measurement value is the minimum, the baseline
value is used as the reference. In addition, an absolute increase
of atleast 5 mm in diameter and the appearance of one or more
new lesions must be considered as disease progression.

Duration of response is based on WHO efficacy
evaluation criteria for unmeasurable lesions of malignant
tumors. Complete absorption or significant reduction of
ascites (> 50%) for more than 4 weeks is effective, obvious
ascites reduction for less than 50% reduction or less than 25%
increase and maintained for at least 4 weeks is ineffective for
an increase in abdominal fluid of more than 25%. The
proportion of patients achieving an objective response was
defined as the proportion with the best response of complete
or partial response. All RECIST and CA-125 responses were
confirmed by a second assessment after at least 4 weeks.
Duration of confirmed response (complete or partial
response) was calculated from the initial date a response was
detected to the first date of progressive disease.

Statistical methods

Statistical analyses and chart preparation were performed
using GraphPad Prism software 8.0 (GraphPad Software,
Inc., San Diego, CA, USA). Student’s t-test was used for

comparison between two groups. Spearmans correlation
analysis was used to analyze the relationship among
clinicopathological characteristics, and the Kaplan-Meier
method and log-rank test were used for survival analysis. P <
.05 was considered to be statistically significant.

RESULTS
General characteristics of the study population

As shown in Table 1, all patients were divided into two
groups, the platinum chemotherapy group (n = 40) and the
deep hyperthermia combined with the DHCT group (n =
38). The platinum chemotherapy group with an average of
58.32+9.32 years old. Pathological types: 20 serous
cystadenocarcinoma, 14 mucinous cystadenocarcinoma, 4
clear cell carcinoma and 2 undifferentiated carcinomas.
Clinical stages: 10 stage II patients, 18 stage III patients, 12
stage IV patients; Deep hyperthermia combined with
platinum chemotherapy group, with an average age of
60.53+10.82.  Pathological  types: 18  serious
cystadenocarcinoma, 11 mucinous cystadenocarcinoma, 5
clear cell carcinoma and 4 undifferentiated carcinomas.
Clinical stage: 4 stage II patients, 23 stage III patients, 11
stage IV patients. There was no statistical significance in
gender, age, pathological type and clinical stage between the
two groups (P > .05), but there was certain comparability.

Overall survival analysis of DHCT

Survival analysis showed that compared with deep
hyperthermia combined with platinum chemotherapy
(DHCT) was strongly associated with improved overall
survival (OS) in ovarian cancer patients (Hazard Ratio =
1.57,95% CI: 0.93-2.44, P = .017) (Figure 2A). Especially for
ovarian cancer patients of seroperitoneum, DHCT could also
elevate their OS values (Hazard Ratio = 1.52, 95% CI:
1.02-2.25, P = .013) (Figure 2B).

Clinical efficiency evaluation of DHCT

To determine the outcome of solid tumor treatment:
complete response (CR), partial response (PR), stable disease
(SD), and disease progression (PD) were used.This study
showed that 17 patients were evaluated as PD (42.5%), and 3
CR (7.5%) patients, 5 PR (12.5%) patients, 15 SD (37.5%)
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Figure 2. (A) The overall-survival analysis of chemotherapy
and deep hyperthermia combined with chemotherapy in
response to ovarian cancer development. (Hazard Ratio =
1.57,95% CI: 0.93-2.44, P = 0.017). (B) The overall-survival
analysis of patients with peritoneal effusion drainage followed
by intraperitoneal infusion chemotherapy combined with
hyperthermia in response to ovarian cancer development.
(Hazard Ratio = 1.52, 95% CI: 1.02-2.25, P = 0.013)
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Table 2. Clinical Efficiency Evaluation

Cis-platinum DHCT+ Cis-platinum
Characteristic chemotherapy group | chemotherapy group | P value
Patients, no. 40 38
Complete Remission 3 5
Partial Remission 5 11 <.001
Stable Disease 15 10 :
Progressive Disease 17 12

Figure 3. Comparison of CA125 concentrations decrease
between platinum chemotherapy group (n = 40) and DHCT
plus group (n = 38).
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Table 3. Adverse Reaction Evaluation
Platinum
Characteristic |Grading | chemotherapy group DHCT group P value
Bone marr 0 L 0
Sl;’ eressim‘]’w -1 0 2 088
PP -1V 1 1
Disestive tract 12 2 3
re‘ie;o‘:e ract T 0 2 123
-1V 0 1
Intestinal 0 0 L
obsisruc?ion LIl L 0 231
M-IV 0 0
) o 0 0
ﬁi‘frr function. Ty 1 1 343
ury TV 0 1
) 0 1 1
}f:r??teign injury PAL 0 L 208
Y v 0 0

patients were respectively confirmed after platinum
chemotherapy alone. In contrast, 12 patients were evaluated
as PD (31.6%), and 5 CR (13.2%) patients, 11 PR (28.9%)
patients, 10 SD (26.3%) patients were respectively defined
under the treatment of DHCT plus platinum chemotherapy.
After analysis, we found that hyperthermic intraperitoneal
chemotherapy (DHCT) could significantly decrease the ratio
of PD and SD patients when treated with cis-platinum
chemotherapy (P < .001) (Table 2). Besides we have also
determined the concentrations of ovarian cancer biomarker
carbohydrate antigen 125(CA125) for the above two groups
of patients. It manifested that the levels of patients treated
with DHCT plus platinum chemotherapy were decreased
much lower than these of cis-platinum chemotherapy alone
(P <.001), but their initial CA125 levels were not significantly
different (Figure 3).

Adverse reaction of DHCT

The other side of consideration of this combination
treatment is the adverse reaction. We thus recorded and
compared all adverse reactions to the whole process of
treatments for the above two groups of patients. Bone
marrow suppression (P = 0088), digestive tract reaction (P =
.123), intestinal obstruction (P = .231), liver function injury
(P = .343), and kidney function injury (P = .208) all
demonstrated no significant statistical difference between
cis-platinum chemotherapy alone group and DHCT plus cis-
platinum chemotherapy group (Table3).

DISCUSSION

Ovarian cancer rates have fallen in recent years, with
increased use of oral contraceptive pills. The treatment of
patients with advanced ovarian cancer mainly includes
operation, radiotherapy, and chemotherapy, in which most
patients can achieve clinical relief.?** However, 60% to 70%
of advanced ovarian cancer patients are confronted with
metastasis, which is the main form of recurrence. The
treatment option included poly ADP-ribose polymerase
(PARP) inhibitors, immunotherapy, and heated
intraperitoneal chemotherapy. DHCT may positively impact
the prognosis of these patients, which can improve the
patient’s PFS and operating systems.”>? It was reported that
78 cases were retrospectively analyzed for the treatment of
chemotherapy in ovarian cancer. Its mean survival value is
22.4 months. Cascales et al. reported a case-control study of
87 cases stage III/IV ovarian cancer, including 52 patients
with DHCT group and 60 patients with platinum treatment
plus 35 mg/m? paclitaxel and 42°C hot perfusion
chemotherapy.®** Multivariate analyses showed that the
effect of DHCT is an independent prognostic factor.**

For patients who are not suitable for surgery or patients
for whom surgery is not expected to be completely satisfactory,
NACT (Neoadjuvant Chemotherapy) with reasonable
application of DHCT can improve the quality of surgery,
improve the rate of complete surgical resection, and reduce
the incidence of surgical complications and the risk of early
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mortality. In 2017, Medina Franco et al.* reported that a
group of stage III/IV ovarian cancer patients who received
NACT + IDS (Interval Debulking Surgery) were more likely
to achieve satisfactory debulking surgical outcomes. Their
complete tumor resection rate was as high as 64.5%, whereas
the complete resection rate of PDS (Primary Debulking
Surgery) in another group was only 35.5%. The incidence of
infections, deep vein thrombosis, pneumonia, pulmonary
embolism, and other complications was 8.7%, 5.1%, 2.7%,
and 0 respectively in patients who received NACT + IDS,
which was lower than that in patients who received PDS
(12.7%, 8.9%, 2.7%, and 1.7% respectively). Ba et al.**
evaluated the treatment outcomes of 53 patients with ovarian
cancer complicated by malignant ascites. 34 patients
underwent DHCT immediately after platinum (platinum +
DHCT group) and 19 patients then underwent platinum
(deep hyperthermia + platinum group). It was found to have
100% resolution of ascites, with 30 patients achieving
satisfactory tumor cytoreduction in the platinum + DHCT
group and 17 patients achieving satisfactory tumor
cytoreduction in the DHCT + platinum group, and a median
survival of 39 and 38 months in the platinum + DHCT group
and DHCT + platinum group respectively. Ryu et al.®®
retrospectively analyzed 117 stage I-III ovarian cancer
patients, 57 of whom received two cycles of both cytoreductive
surgery and intraperitoneal hyperthermic perfusion
chemotherapy and 60 of whom received both cytoreductive
surgery and conventional chemotherapy, and 5-year survival
rates were 63.4% and 52.8%, respectively (P < .05), arguing
that intraperitoneal hyperthermic perfusion chemotherapy is
an independent prognostic factor for ovarian cancer, which
independent of surgical stage effect, size of residual lesion at
secondary surgery and patient age.

For patients with recurrent ovarian cancer, DHCT also
can improve PFS and OS. The results of an Italian study in
2012 comparing treatment with SCS (Spinal Cord
Stimulation) + DHCT (n = 37) and SCS without DHCT (n =
37) in platinum sensitive patients with recurrent ovarian
cancer, found that there was no phenomenon of delayed
adjuvant chemotherapy in the DHCT group, and that within
2 years all patients in the control group had relapsed, whereas
in the DHCT group only two-thirds of the patients had
relapsed, and 53% of patients had a longer period of clinical
remission after relapse than initially. In 2015, the group
published their 5- and 7-year survival rates. Their findings
were consistent with a 2012 report that, more than 52% of
patients in the SCS + DHCT group had a longer period of
clinical remission than initially, with a median PFS interval
of 27 months (range 5-104 months) and 5- and 7-year
median PFS of 52.8% and 44.7% respectively.®® Spiliotis et
al.¥” reported a double-blind prospective phase III study of
120 patients with stage II/IV epithelial ovarian cancer who
had failed primary surgery plus chemotherapy, and received
platinum combined with deep hyperthermia in 60 patients
and platinum plus systemic chemotherapy in 60 patients.
Median OS was 26.7, 13.4 months (P < .01), and 3-year

survival was 75.0%, 18.0% (P < .01) respectively. In the
DHCT treatment group, the median OS was 26.8, 26.6
months in platinum sensitive and insensitive patients
respectively (P > .01).

This retrospective study has shown that for ovarian
cancer patients of intraperitoneal perfusion treatment,
DHCT could also elevate their survival. Thes data suggested
that DHCT might be an potential treatment method for
overian patients. Collectively, hyperthermic intervention
could efficaciously improve the treatment of platinum
chemotherapy. However, this study also owned its limitation,
as insufficient number of patients were included and we need
more DHCT prospective randomized studies to be conducted
on initial treatment, retreatment and preoperative treatment
of advanced ovarian cancer. Second, there was no underlying
mechanism of this study. We look forward to more multi-
center large-scale clinical data to guide clinical practice in the
near future. In future, more experiments are still need to
compare the well-tolerated and safe of DHCT, thus bring
light for ovarian patients.

CONCLUSION

For ovarian cancer patients of platinum treatment, deep
hyperthermia combined with computational medicine of
platinum chemotherapy could be effective on recurrent and
refractory ovarian cancer with low side effects, especially in
those who have platinum-sensitive tumors.

DATA AVAILABILITY

‘The data used to support this study is available from the corresponding author upon request.

CONFLICTS OF INTEREST

‘The authors declare that they have no conflicts of interest.

FUNDING

No funding was received for this study.

REFERENCES

1. FooT, George A, Banerjee S. PARP inhibitors in ovarian cancer: an overview of the practice-
changing trials. Genes Chromosomes Cancer. 2021;60(5):385-397. doi:10.1002/gcc.22935

2. Gaona-Luviano P, Medina-Gaona LA, Magana-Pérez K. Epidemiology of ovarian cancer. Chin
Clin Oncol. 2020;9(4):47. doi:10.21037/cco-20-34

3. LiuJ, Yin R, Wu L, et al. Olaparib maintenance monotherapy in Chinese patients with cis-
platinum-sensitive relapsed ovarian cancer: china cohort from the phase III SOLO2 trial. Asia
Pac ] Clin Oncol. 2022;18(6):714-722. doi:10.1111/ajco.13753

4. Friedrich M, Friedrich D, Kraft C, Rogmans C. Multimodal Treatment of Primary Advanced
Ovarian Cancer. Anticancer Res. 2021;41(7):3253-3260. doi:10.21873/anticanres.15111

5. Craig AD, Garcia E, Peters PN, Chen LM, Chapman JS. Primary treatment of advanced ovarian
cancer: how does the ‘real world’ practice? Future Oncol. 2021;17(34):4687-4696. doi:10.2217/
fon-2021-0086

6. Yamada Y, Mabuchi S, Kawahara N, Kawaguchi R. Prognostic significance of tumor laterality in
advanced ovarian cancer. Obstet Gynecol Sci. 2021;64(6):524-531. doi:10.5468/0gs.21176

7. Kumar A, Cliby WA. Advanced Ovarian Cancer: Weighing the Risks and Benefits of
Surgery. Clin Obstet Gynecol. 2020;63(1):74-79. doi:10.1097/GRFE.0000000000000497

8. Lee EJ, Park §J, Kim HS. Splenectomy and distal pancreatectomy in advanced ovarian
cancer. Gland Surg. 2021;10(3):1218-1229. doi:10.21037/gs-2019-ursoc-09

9. Patel A, Iyer P, Matsuzaki S, Matsuo K, Sood AK, Fleming ND. Emerging Trends in Neoadjuvant
Chemotherapy for Ovarian Cancer. Cancers (Basel). 2021;13(4):626. doi:10.3390/
cancers13040626

10. Lomnytska M, Karlsson E, Jonsdottir B, et al. Peritoneal cancer index predicts severe
complications after ovarian cancer surgery. Eur ] Surg Oncol. 2021;47(11):2915-
2924. doi:10.1016/j.€js0.2021.05.019

11.  SiaTY, Wen T, Cham S, Friedman AM, Wright JD. Effect of frailty on postoperative readmissions
and cost of care for ovarian cancer. Gynecol Oncol. 2020;159(2):426-433. doi:10.1016/j.
y8YyN0.2020.08.024

12. Wu Y, et al. Research Status and Progress of Nutritional Support Therapy for Ovarian
Cancer. Nutr Cancer. 2021;e00:1-8.

13.  Hotouras A, Desai D, Bhan C, Murphy J, Lampe B, Sugarbaker PH. Heated IntraPEritoneal
Chemotherapy (HIPEC) for Patients With Recurrent Ovarian Cancer: A Systematic Literature
Review. Int ] Gynecol Cancer. 2016;26(4):661-670. doi:10.1097/IGC.0000000000000664

14.  Shen W, Chen X, Luan J, Wang D, Yu L, Ding J. Sustained Codelivery of Cisplatin and Paclitaxel
via an Injectable Prodrug Hydrogel for Ovarian Cancer Treatment. ACS Appl Mater Interfaces.
2017;9(46):40031-40046. doi:10.1021/acsami.7b11998

ALTERNATIVE THERAPIES, [E-PUB AHEAD OF PRINT]

Du—DHCT in the Treatment of Ovarian Cancer




This article is protected by copyright. To share or copy this article, please visit copyright.com. Use ISSN#1078-6791. To subscribe, visit alternative-therapies.com

15.  Jennifer A, Iptissem N, Aurélie R, Philippe K, Marc AJ. The place of secondary complete
cytoreductive surgery in advanced ovarian cancer. Horm Mol Biol Clin Investig.
2019;41(3):20190030. doi:10.1515/hmbci-2019-0030

16. van Driel W], Koole SN, Sikorska K, et al. Hyperthermic Intraperitoneal Chemotherapy in
Ovarian Cancer. N Engl ] Med. 2018;378(3):230-240. doi:10.1056/NEJMoal708618

17. Kleef R, Kekic S, Ludwig N. Successful treatment of advanced ovarian cancer with
thermochemotherapy and adjuvant immune therapy. Case Rep Oncol. 2012;5(2):212-
215. doi:10.1159/000338617

18. Atmaca A, Al-Batran SE, Neumann A, et al. Whole-body hyperthermia (WBH) in combination
with carboplatin in patients with recurrent ovarian cancer - a phase II study. Gynecol Oncol.
2009;112(2):384-388. doi:10.1016/j.ygyno.2008.11.001

19. Swisher EM, Kwan TT, Oza AM, et al. Molecular and clinical determinants of response and
resistance to rucaparib for recurrent ovarian cancer treatment in ARIEL2 (Parts 1 and 2). Nat
Commun. 2021;12(1):2487. doi:10.1038/s41467-021-22582-6

20. Kurnit KC, Fleming GE Lengyel E. Updates and New Options in Advanced Epithelial Ovarian
Cancer Treatment. Obstet Gynecol. 2021;137(1):108-121. doi:10.1097/A0G.0000000000004173

21. Forstner R. Early detection of ovarian cancer. Eur Radiol. 2020;30(10):5370-5373. doi:10.1007/
500330-020-06937-z

22. Lheureux S, Gourley C, Vergote I, Oza AM. Epithelial ovarian cancer. Lancet.
2019;393(10177):1240-1253. doi:10.1016/S0140-6736(18)32552-2

23. Bouras A, Guidara S, Leone M, et al. Overview of the Genetic Causes of Hereditary Breast and
Ovarian Cancer Syndrome in a Large French Patient Cohort. Cancers (Basel).
2023;15(13):3420. doi:10.3390/cancers15133420

24. Mittica G, Ghisoni E, Giannone G, et al. PARP Inhibitors in Ovarian Cancer. Recent Pat
Anticancer Drug Discov. 2018;13(4):392-410. doi:10.2174/1574892813666180305165256

25. Ayhan A, Yilmaz Baran S, Vatansever D, et al. Feasibility of hyperthermic intraperitoneal
chemotherapy (HIPEC) in ovarian cancer during COVID-19 pandemic. Int ] Gynecol Cancer.
2021;31(6):883-887. doi:10.1136/ijgc-2021-002511

26. Ghirardi V, De Felice E D'Indinosante M, et al. Hyperthermic intraperitoneal chemotherapy
(HIPEC) after primary debulking surgery in advanced epithelial ovarian cancer: is BRCA
mutational status making the difference? Cancer Treat Res Commun. 2022;31:100518.doi:10.1016/j.
ctarc.2022.100518

27.  Foster M, Sleightholm R, Smith L, et al. Erratum: Re: The American Society of Peritoneal
Surface Malignancies Multi-Institution Evaluation of 1,051 Advanced Ovarian Cancer Patients
Undergoing Cytoreductive Surgery and HIPEC: An Introduction of the Peritoneal Surface
Disease Severity Score. Journal of Surgical Oncology 2016;114(7):779-784. ] Surg Oncol.
2018;118(4):720. doi:10.1002/js0.24603

28. Foster JM, Sleightholm R, Smith L, et al. The American Society of Peritoneal Surface
Malignancies Multi-Institution evaluation of 1,051 advanced ovarian cancer patients undergoing
cytoreductive surgery and HIPEC: an introduction of the peritoneal surface disease severity
score. ] Surg Oncol. 2016;114(7):779-784. doi:10.1002/js0.24406

29. Cascales PA, Gil ], Galindo PJ, Machado F, Frutos IM, Paricio PP. Heterogeneity in patients and
methods. A problem for hyperthermic intraoperative intraperitoneal chemotherapy (HIPEC) in
ovarian carcinoma. Eur ] Obstet Gynecol Reprod Biol. 2011;158(2):361-362. doi:10.1016/j.
€jogrb.2011.04.036

30. Farrell R, Burling M. HIPEC: turning up the heat on ovarian cancer. Aust N Z ] Obstet Gynaecol.
2021;61(1):11-15. doi:10.1111/2jo.13297

31. Liu Z, Su W, Ao J, et al. Instant diagnosis of gastroscopic biopsy via deep-learned single-shot
femtosecond stimulated Raman histology. Nat Commun. 2022;13(1):4050. doi:10.1038/s41467-
022-31339-8

32. Koole S, van Stein R, Sikorska K, et al; OVHIPEC-2 Steering Committee and the Dutch
OVHIPEC group. Primary cytoreductive surgery with or without hyperthermic intraperitoneal
chemotherapy (HIPEC) for FIGO stage III epithelial ovarian cancer: OVHIPEC-2, a phase III
randomized clinical trial. Int ] Gynecol Cancer. 2020;30(6):888-892. doi:10.1136/ijgc-2020-
001231

33.  Medina-Franco H, Cortés-Gonzilez R, Lambreton-Hinojosa F, Fimbres-Morales A, Vargas-
Siordia JC. Neoadjuvant Chemotherapy Increases R0 Cytoreduction Rate But Does Not Improve
Final Outcome in Advanced Epithelial Ovarian Cancer. Ann Surg Oncol. 2017;24(5):1330-
1335. doi:10.1245/s10434-016-5704-3

34. Ba M, Long H, Zhang X, et al. Hyperthermic Intraperitoneal Perfusion Chemotherapy and
Cytoreductive Surgery for Controlling Malignant Ascites From Ovarian Cancer. Int ] Gynecol
Cancer. 2016;26(9):1571-1579. doi:10.1097/IGC.0000000000000809

35. Qu YY, Zhao R, Zhang HL, et al. Inactivation of the AMPK-GATA3-ECHS1 Pathway Induces
Fatty Acid Synthesis That Promotes Clear Cell Renal Cell Carcinoma Growth. Cancer Res.
2020;80(2):319-333. doi:10.1158/0008-5472.CAN-19-1023

36. Bakrin N, Bereder JM, Decullier E, et al; FROGHI (FRench Oncologic and Gynecologic HIPEC)
Group. Peritoneal carcinomatosis treated with cytoreductive surgery and Hyperthermic
Intraperitoneal Chemotherapy (HIPEC) for advanced ovarian carcinoma: a French multicentre
retrospective cohort study of 566 patients. Eur ] Surg Oncol. 2013;39(12):1435-1443. doi:10.1016/j.
€j50.2013.09.030

37.  Spiliotis J, Halkia E, Lianos E, et al. Cytoreductive surgery and HIPEC in recurrent epithelial
ovarian cancer: a prospective randomized phase III study. Ann Surg Oncol. 2015;22(5):1570-
1575. doi:10.1245/s10434-014-4157-9

Du—DHCT in the Treatment of Ovarian Cancer ALTERNATIVE THERAPIES, [E-PUB AHEAD OF PRINT]



