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Methodology:

* 2 xper week

* Immediately before external beam RT

* Max 30 minutes between HT and RT

* Treated for 60 minutes and

* Aimed for at least 130W
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Results
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Results: Local Disease Control
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LDC achieved at 6 months 20 {/221%\ 40 !@.5% p=0.003
LDFS at six months 20 ‘@.sf%/ 39 ‘Qs.s%/ p =0.003
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Results: Safety

[ESTR02024

6 months post treatment

« No dose-limiting toxicities

between treatment groups

« Toxicity:
- grade 1-2 adipose burns: 9.5%
- grade 1 surface burns: 2%

- pain during mEHT: 8.6%

» High Compliance (97% completed 28 treatments)

» No significant differences in CRT-related toxicity
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and thermal therapies

@ Late Toxicity

At three years still no difference in

late toxicities between the groups

cancers

No effect on late toxicity at 5 years
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Results: Local Disease Contr~’
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Results: 3 year Disease Free Survival
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Results: Quality of Life

Table 9. Mean change in scores from baseline to 24 months in the mEHT and Control Group.

mEHT Control
Mean SD 95%CI 3 Mean SD 95%CI p-Value
Visual Analogue 25.1 215 16.6 to 33.6 p <0.0001 15.6 319 29t028.2 p=0.0176
Global Health 232 317 11.7 to 35.6 p =0.0002 17.3 29.1 6.01028.6 p =0.0041
Financial Burden -26.1 60.9 -48.0to 4.1 p=0.0216 -16.7 46.7 -348to14 p =0.0698
Symptom Scales
Pain Reduction -344 328 -46.2t0 -22.6 p=0.0001 -15.5 3%.7 -29.3t0-16
Nausea/Vomiting -13.0 27.7 -23.0t0-3.0 p=0.0122 -1.2 18.7 -841t06.1
Fatigue reduction -18.4 279 -285t0-8.4 p =0.0008 -10.7 34.0 -239t024
Functional Scales
Social 120 312 07t023.2 p=0.0375 173 417 11t0334
Cognitive 19.8 332 7.8t0 316 p =0.0020 4.2 289 -154t07.0
Emotional 273 30.3 164 t0 38.3 p <0.0001 17.9 3.2 46to3L1 p=0.0101
Role Function 9.4 35.1 -33t022.1 =013 7L 35.0 6410207 p=0.2893
Physical 117 212 40t093 | p=00040 | 26 272 —79t0132  p=06150

Abbreviations: FIGO: CI: Confideretmervar inEHT: Modulated Electro-Hyperthermia; SD:
Standard Deviation.

Overall significant improvement in 10 out of 11 scores in the mEHT
group at 2 years
020
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Results: Cost Effectiveness Analysis
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 mEHT + CRT dominated the model

« mEHT + CRT less costly and more effective

H cancers
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Results: Cost Effectiveness Analysis
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Results: 5 year Disease Free Survival
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Results: 5 year Disease Free Survival
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Five Year Disease Free Survival

More than
doubled!

H mEHT ™ Control

32%[32/99] of hyperthermia
participants

14%[14/102] of control
participants

Achieved 5 years DFS

Odds were increased by 3x!

Results: Abscopal Response

Complete metabolic response of all
disease at 6 months

51

Control

Systemic response in
mEHT group

/‘

= No =Yes

In a multivariate analysis:

« Age,

« Number of cisplatin doses,

« Total RT dose,

+ Days between last RT and
PET/CT,

were not associated with an

abscopal effect

In a univariate analysis, CD4
count was also not predictive of
an abscopal effect
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Results: Abscopal Response

Pre-treatment PET/CT studies showed: ' l l ' l
* 108 Participants had extra pelvic disease
g e 0000

¢ 54 participants in each group

Results: Abscopal Response

Complete metabolic response of all o s In ig;umva riate analysis:

disease at 6 months ¢ )

» Number of cisplatin doses,

« Total RT dose,

+ Days between last RT and
PET/CT,

were not associated with an

abscopal effect

o ==

mE mNo mves o E— Ina univariate analysis, CD4
count was also not predictive of
an abscopal effect

Potentiation of the abscopal response by mEHT?!

} frontiers
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.
Results: Abscopal Response

SUSTAINED SYSTEMIC RESPONSE )

Participants with stage IVB disease outside ®
the pelvis,
*  who showed an abscopal response at 6
months, Radiation] (1
* remained disease free at 5 years ‘
*  With the exception of 2 participants who J )
died of non-cancer related causes AT

24 % of participants with stage IV disease

outside the pelvis achieved 5yr disease free

g
survival with addition of mEHT to RT mm 2 O 24

e
Abscopal Response

mEHT damages cell membranes
Promotes ICD and DAMP

= apoptosis and release of apoptotic
bodies

=release of mHSPs into the extra cellular
matrix

- transport intracellular antigenic peptides
to DCs

= maturation of DCs into APCs

-> produce antigen-specific cytotoxic T-
lymphocytes and activated NK cells
Potentially = adaptive immune response

[ ApoPTOSIS ’gi RONK cefl
Immunogenic Hyperthermia = mild heat + immune-modulation #TEM

[
Minnaar CA, Szasz A. Forcing the Antitumor Effects of HSPs Using a Modulated Electric Field. Cells. 2022 Jun 4;11(11):1838. doi: 10.3390/cells11111838. PMID: 35681533;
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Abscopal Response

mEHT damages cell membranes
Promotes ICD and DAMP

, = apoptosis and release of apoptotic
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vonous‘ \ Granzyme B to DCs
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Potentially = adaptive immune response

Minnaar CA, Szasz A. Forcing the Antitumor Effects of HSPs Using a Modulated Electric Field. Cells. 2022 Jun 4;11(11):1838. doi: 10.3390/cells11111838. PMID: 35681533,
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Conclusion:

Modulated electro-hyperthermia added to CRT
for the management of cervical cancer:

Significantly increases local disease control
Significantly increased 5y DFS rates,

Does not alter the toxicity profile

Has potential to lower treatment costs
Improves Quality of Life.

SR

N

Promotes a sustained long-term, immune-
mediated, systemic response to the disease.

Oncothermia Journal Volume 37 | September 2025

Page 57100



-
Acknowledgements

Supervisors:
Dr Jeffrey Kotzen (Co-PI) and Prof Ans
Baeyens

Department of Radiation Oncology
Department of Nuclear Medicine

Support and administrative staff

Our deepest thanks and appreciation
go to all the participants who showed
bravery and grace throughout their
treatment and follow up

Thank you

Dr. Carrie Anne Minnaar (MscPhb)
carrie@onc-hyperthermia.co.za

Johannesburg, South Africa

UNIVERSITY OF THE %
WITWATERSRAND, \// 1%

JOHANNESBURG 2022

Oncothermia Journal Volume 37 | September 2025

Page 58 100



