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Case report: Response to
everolimus in a patient with
platinum resistant, high grade
serous ovarian carcinoma with
biallelic TSCZ2 inactivation
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Background: Patients with platinum-resistant recurrent high grade serous
ovarian carcinoma have poor outcomes and limited treatment options.

Case presentation: We present a case of a 48-year-old woman with platinum-
resistant high grade serous ovarian carcinoma harboring the pathogenic TSC2
R611Q variant with concomitant single copy loss of TSC2 (suggesting biallelic
TSC2 inactivation) identified in targeted tumor sequencing. The patient was
treated with the mTOR inhibitor everolimus, with an excellent response by
imaging and a marked decrease in CA125; she remained on everolimus for 19
months until she developed progressive disease.

Conclusions: While mTOR inhibition is frequently used in tumors associated with
tuberous sclerosis complex (TSC), such as lymphangioleiomyomatosis and
malignant perivascular epithelioid cell tumors, this is the first case of a patient
with ovarian cancer harboring TSC1/2 mutations who responded to mTOR
inhibition. This case highlights the utility of targeted DNA sequencing in the
management of ovarian carcinoma and demonstrates the value of tumor-
agnostic targeted therapies.
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Introduction

High grade serous carcinoma of the ovary (HGSC) is the most
common ovarian malignancy, and usually presents with advanced
stage disease (1). Genomically, virtually all HGSC are characterized by
mutations in TP53 and chromosomal instability, and approximately
half are homologous recombination deficient (HRD), secondary to
mutations or methylation of BRCA1/2 or other genes in the
homologous recombination pathway that render them susceptible to
poly-ADP-ribose polymerase (PARP) inhibitors (2, 3). The mainstay of
treatment is tumor debulking and carboplatin/paclitaxel
chemotherapy, followed by maintenance therapy with bevacizumab
and/or PARP inhibitors based on tumors’ HRD status. CA125
represents a reference marker for follow up and monitoring response
to therapy in this disease and is approved by the US Food and Drug
Administration (FDA) in that setting (4). Nearly 75% of patients with
HGSC recur, and their disease eventually becomes resistant or
refractory to platinum based chemotherapy. Treatment options for
platinum resistant ovarian cancer consist of single-agent chemotherapy
(which has limited activity), chemotherapy plus bevacizumab and
more recently the antibody-drug conjugate (ADC) mirvetuximab
soravtansine for tumors with high folate receptor o (FRa)-
expression (~35-40% of all cases) (5). Management of platinum-
resistant ovarian cancer remains a significant unmet medical need.

The genes TSCI and TSC2 encode proteins which form the
TSCI1-TSC2 complex, which is a key negative regulator of
mammalian target of rapamycin complex 1 (mTORCI1) (6).
Germline mutations in TSCI/2 give rise to tuberous sclerosis
complex (TSC), an autosomal dominant inherited disease, whose
manifestations include facial angiofibromas, subependymal giant cell
tumors, cardiac rhabdomyomas, renal angiomyolipomas, and
lymphangioleiomyomatosis (LAM) (7). Angiomyolipomas and LAM
are included in the group of tumors known as perivascular epithelioid
cell tumors (PEComa), which are characterized by positivity for both
smooth muscle and melanocytic immunohistochemical markers.
Ovarian carcinomas are not a feature of TSC.

Tumors typically associated with TSC and which harbor
mutations in TSCI/2, such as PEComa (8) and LAM (9) are
responsive to mTOR inhibition. In the gynecologic tract,
malignant uterine PEComas are often treated with mTOR

10.3389/fonc.2024.1357980

inhibitors (10). However, TSCI/2 mutations are also found in
other tumor types. For example, rare uterine sarcomas harbor
both JAZF1:SUZI2 gene fusions and TSC2 mutations, and these
patients may respond to mTOR inhibition (11). Herein, we describe
a patient with TSC2-mutated HGSC treated with everolimus.

Case presentation

A 48-year-old G4P4 Caucasian lady with a history of papillary
thyroid carcinoma presented for a routine umbilical hernia repair in
2016. She had positive family history for breast and prostate cancer
on the paternal side, was never a smoker and underwent genetic
testing for hereditary cancer syndromes which was negative.
Intraoperatively, she was found to have a left hydrosalpinx and
ovarian mass. A subsequent transvaginal ultrasound revealed a 10.9
cm solid-cystic left adnexal mass, and a CT abdomen/pelvis
identified a liver lesion concerning for metastasis. A preoperative
CA125 was 386 units/mL.

The patient underwent total abdominal hysterectomy, bilateral
salpingo-oophorectomy, and tumor debulking. Pathologic
examination showed HGSC involving the bilateral ovaries, left
paratubal soft tissue, uterine serosa, pelvic peritoneum, left ureter,
rectosigmoid colon, and diaphragm. The omentum was negative for
tumor. Her stage was pT3b pNx pMx (FIGO IIIB).

Microscopic examination revealed a carcinoma which
predominantly formed glands and slit-like spaces (Figure 1). The
cells showed moderate atypia and eosinophilic cytoplasm.
Immunohistochemical studies demonstrated the tumor cells were
positive for PAX8, WT-1, and folate receptor alpha (75%), and
negative for HER2 (0).

Molecular profiling of the tumor was completed using the
Oncopanel assay, a targeted next generation sequencing panel of
447 oncogenes and tumor suppressors, as previously described (12).
The tumor harbored single nucleotide variants in TSC2 ¢.1832G>A
(p-R611Q), TP53 ¢.587G>C (p.R196P), BCLIIB c.2224G>C
(p.E742Q), BUBIB c.1478C>T (p.T4931), CBFA2T3 c.770C>T
(p-T257M), NSDI1 ¢.708G>C (p.Q236H), SETBPI ¢.3712G>A
(p.D1238N), STKII c.1263C>T (p.S421S), and ZNRF3 c.334C>A
(p-Q112K). Numerous copy number changes were identified,

FIGURE 1

(A) High grade serous carcinoma with TSC2 mutation, showing predominant gland formation with slit-like spaces (4X). (B) Cells show intermediate
grade nuclear atypia, prominent nucleoli, and moderate eosinophilic cytoplasm (20X).
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including single copy deletions involving TP53 and TSC2. A
UBE4B:KIF1B fusion, of uncertain biological significance, was
also detected. A germline testing panel, which included BRCAI,
BRCA2, TSCI, TSC2, and STK11, revealed no mutations.

Post-operatively, she underwent six cycles of intravenous and
intraperitoneal paclitaxel and cisplatin to which she had a complete
clinical response. Two and a half years after her initial surgery, a
rising CA125 prompted imaging which revealed peritoneal and
abdominal wall nodules. A biopsy confirmed recurrent HGSC. She
was then enrolled in a clinical trial of PARP inhibitor talazoparib
and anti-PD-L1 antibody avelumab. The patient was initially stable
on this treatment, but after approximately one year, demonstrated
radiographic and biochemical increases in disease burden. At that
time, she transitioned to carboplatin and liposomal doxorubicin
with good response, but she recurred again and was treated with
bevacizumab and liposomal doxorubicin for her then platinum
resistant disease. Her course was complicated by bevacizumab-
induced hypertension, recurrent mucositis, and eventually renal
toxicity, which prompted suspension of this regimen, during which
her CA125 rose and she experienced recurrence of her peritoneal
nodule which caused malignant hydronephrosis. She was
subsequently started on everolimus 10mg po daily and letrozole
2.5mg po daily, due to the presence of the TSC2 mutation with
concomitant TSC2 single copy loss. The everolimus dosing
frequency was reduced to 5 days on/2 days off secondary to
thrombocytopenia. CT scans 12 and 16 months after starting
everolimus revealed a decreased tumor burden and a normal
CA125 (16 and 23 units/mL respectively). Overall, she tolerated
letrozole/everolimus well with preservation of her quality of life, i.e.,
she continued working and maintained all her previous activities.
However, 19 months after initiation of everolimus, her CA125
increased to 74 units/mL and a CT scan showed worsening
peritoneal carcinomatosis prompting discontinuation of
everolimus (Figure 2).

Discussion

In this report, we describe a patient with TSC2-mutant,
platinum resistant HGS ovarian carcinoma who responded to
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everolimus. The combination of the point mutation and the
single copy deletion of TSC2 present in this tumor is suggestive of
biallelic TSC2 inactivation which has been associated with response
to targeted mTOR inhibition. In the gynecologic tract, mTOR
inhibitors have been used with success in both uterine PEComas
and stromal sarcomas with TSC2 mutations (10, 11). However, to
our knowledge, this report is the first which describes response to
mTOR inhibition in a TSC2-mutant ovarian carcinoma. This is an
area of active interest in multiple tumor sites, and there is currently
an ongoing phase II basket trial of nab-sirolimus for patients with
TSCI1/2 mutated solid tumors (NCT05103358) (13). A prior phase
II trial failed to identify a significant benefit to adding everolimus to
bevacizumab in recurrent ovarian cancer (14); however, that study
did not screen patients for alterations in the mTOR pathway.
Furthermore, a phase 1 trial to determine the safety and
tolerability of everolimus in combination with PARP inhibitor
(PARPi) niraparib in patients with advanced ovarian or breast
cancer was previously reported. This study demonstrated that the
combination of everolimus and niraparib was associated with
significant toxicity, even at lower doses of both agents, and was
therefore not feasible; no TSC2 mutations were identified in any of
the patients in that study (15).

Among 316 HGSC in the ovarian cancer genome atlas analysis
(2), 5 (1.6%) had alterations in TSCI (3 with a deep deletion, 1 with
a truncating mutation and shallow deletion, and 1 with a missense
mutation) and 3 (1%) had deleterious alterations in TSC2 (1 with a
deep deletion, and 2 with both a missense mutation and shallow
deletion). So, while TSC1/2 alterations appear uncommon in HGSC,
a small proportion of cases have mTOR pathway aberrations and
may benefit from targeted therapy. It is unclear if these tumors show
distinct morphologic or immunohistochemical features, such as
positivity for melanocytic markers as seen in PEComa. However,
given how uncommon these mutations are in HGSC, sequencing
with a targeted panel is likely the most effective way to identify
patients who may benefit from consideration of mTOR inhibition.

The TSC2 R611Q is a well characterized pathogenic variant that
has been reported in multiple patients with TSC, an autosomal
dominant inherited disease due to germline inactivating TSC1/2
mutations (7, 16). Functionally, this amino acid substitution
involves the TSCI interaction domain of the TSC2 protein

CA125 trend during therapy
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Timeline of CA125 levels and the treatments received by the patient.
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(tuberin) that leads to decreased interaction of TSC2 with TSC1
(hamartin) and abrogation of the TSC complex-dependent
inhibition of mTORC1 activity (16). Constitutive activation of
mTORCI1 can be targeted via everolimus, a derivative of
rapamycin, which forms a complex with FKPB12 that functions
as an allosteric inhibitor of mTORCI. Accordingly, everolimus is
active against multiple neoplasms occurring in patients with
Tuberous Sclerosis Complex, including renal angiomyolipoma,
lymphangioleiomyomatosis (LAM), and subependymal giant cell
astrocytoma (9-11, 17).

It is important to underscore that while everolimus was chosen
due to the biallelic TSC2 inactivation, we elected to add hormonal
therapy (using the aromatase inhibitor letrozole) to everolimus for
two reasons. First, although HGSCs are not considered hormonally
driven and are less responsive to hormonal therapy, weak or strong
ER expression (>1%) is observed in at least 80% of HGSC (18), and
two studies (19, 20) have demonstrated that treatment with either
tamoxifen or letrozole (both at first and at later recurrences) has
activity against these tumors. Second, given the extensive crosstalk
between the ER and the PI3K/mTOR pathways, synergistic
antitumor activity has been demonstrated with combined
hormonal therapy and mTOR inhibition, and the everolimus plus
exemestane combination is currently approved by the FDA for the
treatment of hormone receptor positive, human epidermal growth
factor receptor 2 (HER2)-negative metastatic breast cancer after
failure of treatment with letrozole or anastrozole (21). Of note, the
combination of everolimus and letrozole has been studied in phase
II trials in both the ovary (22) and endometrium (23); however,
neither of these trials screened tumors for TSC1/2 mutations to
identify patients who might be particularly sensitive to
this combination.

Given that activation of the PI3K pathway (which occurs as a
result of TSC2 inactivation) is a well-documented and established
mechanism of resistance to hormonal therapy (24), TSC2 mutations
are expected to confer resistance, not sensitivity to letrozole.
Nonetheless, we cannot possibly exclude that a component of this
patient’s response to letrozole/everolimus may have been due to the
letrozole given that hormonal therapy with tamoxifen or letrozole
has demonstrated activity against HGSOC (19, 20), including at
later recurrences (which was also the reason why letrozole was
added to everolimus in this patient).

Eventually, this patient developed resistance to everolimus after
19 months of therapy, which is remarkable in the setting of platinum
resistant HGS ovarian cancer. Key mechanisms of resistance to
everolimus include the development of mMTORC1 mutations (which
may be overcome by drugs that target the ATP binding site of mTOR
resulting in abrogation of its kinase activity) as well as feedback
activation of the PI3K signaling pathway and paradoxical activation
of MAPK/ERK signaling. Unfortunately, no biopsy after progression
on everolimus was available for this patient, so no functional studies
to determine the exact mechanism of acquired resistance to
everolimus could be performed.

Moving forward, this patient would be an excellent candidate
for the ADC mirvetuximab (which was not yet FDA approved at the
time everolimus was initiated) given the high FRa expression in her
tumor (defined as >75% positive cells with >2+ staining intensity
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using the percent stain 2 positive (PS2+) method). Specifically, in
the SORAYA trial, mirvetuximab exhibited an ORR of 32.4% with a
median duration of response of 6.9 months in patients with
platinum-resistant ovarian cancer and high FRo. expression by
the PS2+ method (25). Furthermore, the confirmatory
randomized phase 3 trial (MIRASOL) of mirvetuximab versus the
investigator’s choice of chemotherapy in platinum-resistant FRot-
high OC demonstrated statistically significant benefits for
mirvetuximab in both median PFS and OS, the first therapy to
demonstrate an OS advantage in platinum-resistant OC (26).

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding authors.

Ethics statement

Ethical approval was not required for the study involving
humans in accordance with the local legislation and institutional
requirements. Written informed consent to participate in this study
was not required from the participants or the participants’ legal
guardians/next of kin in accordance with the national legislation
and the institutional requirements. Written informed consent was
obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

MP: Formal analysis, Writing — original draft, Writing - review &
editing. DK: Formal analysis, Writing — original draft, Writing —
review & editing. PK: Conceptualization, Formal analysis, Writing -
original draft, Writing — review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments
We thank the patient for consenting to the publication of her

case. We acknowledge nurse practitioner Susanne Menon for her
dedicated care of this patient.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1357980
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Peterson et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Konstantinopoulos PA, Matulonis UA. Clinical and translational advances in
ovarian cancer therapy. Nat Cancer. (2023) 4:1239-57. doi: 10.1038/s43018-023-00617-9

2. Cancer Genome Atlas Research N. Integrated genomic analyses of ovarian
carcinoma. Nature. (2011) 474:609-15. doi: 10.1038/nature10166

3. Konstantinopoulos PA, Ceccaldi R, Shapiro GI, D'Andrea AD. Homologous
recombination deficiency: exploiting the fundamental vulnerability of ovarian cancer.
Cancer Discovery. (2015) 5:1137-54. doi: 10.1158/2159-8290.CD-15-0714

4. Ferraro S, Robbiano C, Tosca N, Panzeri A, Paganoni AM, Panteghini M. Serum
human epididymis protein 4 vs. carbohydrate antigen 125 in ovarian cancer follow-up.
Clin Biochem. (2018) 60:84-90. doi: 10.1016/j.clinbiochem.2018.08.003

5. Leung SOA, Konstantinopoulos PA. Advances in the treatment of platinum
resistant epithelial ovarian cancer: an update on standard and experimental therapies.
Expert Opin Investig Drugs. (2021) 30:695-707. doi: 10.1080/13543784.2021.1939305

6. Huang ], Manning BD. The TSC1-TSC2 complex: a molecular switchboard
controlling cell growth. Biochem J. (2008) 412:179-90. doi: 10.1042/BJ20080281

7. Crino PB, Nathanson KL, Henske EP. The tuberous sclerosis complex. N Engl |
Med. (2006) 355:1345-56. doi: 10.1056/NEJMra055323

8. Wagner AJ, Malinowska-Kolodziej I, Morgan JA, Qin W, Fletcher CD, Vena N,
et al. Clinical activity of mTOR inhibition with sirolimus in Malignant perivascular
epithelioid cell tumors: targeting the pathogenic activation of mTORCI in tumors. |
Clin Oncol. (2010) 28:835-40. doi: 10.1200/JC0O.2009.25.2981

9. McCormack FX, Inoue Y, Moss J, Singer LG, Strange C, Nakata K, et al. Efficacy
and safety of sirolimus in lymphangioleiomyomatosis. N Engl ] Med. (2011) 364:1595-
606. doi: 10.1056/NEJMoal100391

10. Starbuck KD, Drake RD, Budd GT, Rose PG. Treatment of advanced Malignant
uterine perivascular epithelioid cell tumor with mTOR inhibitors: single-institution
experience and review of the literature. Anticancer Res. (2016) 36:6161-4.
doi: 10.21873/anticanres

11. Chiang S, Vasudevaraja V, Serrano J, Stewart CJR, Oliva E, Momeni-Boroujeni
A, et al. TSC2-mutant uterine sarcomas with JAZF1-SUZ12 fusions demonstrate
hybrid features of endometrial stromal sarcoma and PEComa and are responsive to
mTOR inhibition. Mod Pathol. (2022) 35:117-27. doi: 10.1038/s41379-021-00922-7

12. Garcia EP, Minkovsky A, Jia Y, Ducar MD, Shivdasani P, Gong X, et al.
Validation of oncoPanel: A targeted next-generation sequencing assay for the
detection of somatic variants in cancer. Arch Pathol Lab Med. (2017) 141:751-8.
doi: 10.5858/arpa.2016-0527-OA

13. Iyer G, Demeure MJ, Deming DA, Federman N, McKean M, Lee EK, et al. Phase 2,
multicenter, open-label basket trial of nab-sirolimus for patients with Malignant solid
tumors harboring pathogenic inactivating alterations in TSC1 or TSC2 genes (PRECISION
I). J Clin Oncol. (2023) 41:TPS597-7. doi: 10.1200/JC0O.2023.41.6_suppl. TPS597

14. Taylor SE, Chu T, Elvin JA, Edwards RP, Zorn KK. Phase II study of everolimus
and bevacizumab in recurrent ovarian, peritoneal, and fallopian tube cancer. Gynecol
Oncol. (2020) 156:32-7. doi: 10.1016/j.ygyno.2019.10.029

Frontiers in Oncology

05

10.3389/fonc.2024.1357980

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

15. Starks D, Rojas-Espaillat L, Meissner T, Elsey R, Xu B, Koenen M, et al. A phase 1
evaluation of the safety and tolerability of niraparib in combination with everolimus in
advanced ovarian and breast cancers. Cancer Med. (2023) 12:18654-65. doi: 10.1002/
cam4.6475

16. Ekong R, Nellist M, Hoogeveen-Westerveld M, Wentink M, Panzer J, Sparagana
S, et al. Variants within TSC2 exons 25 and 31 are very unlikely to cause clinically
diagnosable tuberous sclerosis. Hum Mutat. (2016) 37:364-70. doi: 10.1002/
humu.22951

17. Wang Q, Bergholz JS, Ding L, Lin Z, Kabraji SK, Hughes ME, et al. STING
agonism reprograms tumor-associated macrophages and overcomes resistance to
PARP inhibition in BRCA1-deficient models of breast cancer. Nat Commun. (2022)
13:3022. doi: 10.1038/s41467-022-30568-1

18. Sieh W, Kobel M, Longacre TA, Bowtell DD, A, Goodman MT, et al. Hormone-
receptor expression and ovarian cancer survival: an Ovarian Tumor Tissue Analysis
consortium study. Lancet Oncol. (2013) 14:853-62. doi: 10.1016/S1470-2045(13)70253-
5

19. George A, McLachlan J, Tunariu N, et al. The role of hormonal therapy in
patients with relapsed high-grade ovarian carcinoma: a retrospective series of
tamoxifen and letrozole. BMC Cancer. (2017) 17:456. doi: 10.1186/s12885-017-3440-0

20. Stanley B, Hollis RL, Nunes H, et al. Endocrine treatment of high grade serous
ovarian carcinoma; quantification of efficacy and identification of response predictors.
Gynecol Oncol. (2019) 152:278-85. doi: 10.1016/j.ygyno.2018.11.030

21. Baselga J, Campone M, Piccart M, et al. Everolimus in postmenopausal
hormone-receptor-positive advanced breast cancer. N Engl ] Med. (2012) 366:520-9.
doi: 10.1056/NEJMoal109653

22. Colon-Otero G, Weroha SJ, Foster NR, et al. Phase 2 trial of everolimus and
letrozole in relapsed estrogen receptor-positive high-grade ovarian cancers. Gynecol
Oncol. (2017) 146:64-8. doi: 10.1016/j.ygyno.2017.04.020

23. Slomovitz BM, Jiang Y, Yates MS, et al. Phase II study of everolimus and
letrozole in patients with recurrent endometrial carcinoma. J Clin Oncol. (2015)
33:930-6. doi: 10.1200/JC0O.2014.58.3401

24. Vasan N, Toska E, Scaltriti M. Overview of the relevance of PI3K pathway in
HR-positive breast cancer. Ann Oncol. (2019) 30:x3-x11. doi: 10.1093/annonc/mdz281

25. Matulonis UA, Lorusso D, Oaknin A, et al. Efficacy and safety of mirvetuximab
soravtansine in patients with platinum-resistant ovarian cancer with high folate
receptor alpha expression: results from the SORAYA study. J Clin Oncol. (2023) 41
(13):2436-45. doi: 10.1097/01.0gx.0000943180.30391.de

26. Moore KN, Angelergues A, Konecny GE, et al. Phase III MIRASOL (GOG 3045/
ENGOT-o0v55) study: Initial report of mirvetuximab soravtansine vs. investigator's
choice of chemotherapy in platinum-resistant, advanced high-grade epithelial ovarian,
primary peritoneal, or fallopian tube cancers with high folate receptor-alpha
expression. J Clin Oncol. (2023) 41:LBA5507-LBA5507. doi: 10.1200/JCO.2023.41.
17_suppl.LBA5507

frontiersin.org


https://doi.org/10.1038/s43018-023-00617-9
https://doi.org/10.1038/nature10166
https://doi.org/10.1158/2159-8290.CD-15-0714
https://doi.org/10.1016/j.clinbiochem.2018.08.003
https://doi.org/10.1080/13543784.2021.1939305
https://doi.org/10.1042/BJ20080281
https://doi.org/10.1056/NEJMra055323
https://doi.org/10.1200/JCO.2009.25.2981
https://doi.org/10.1056/NEJMoa1100391
https://doi.org/10.21873/anticanres
https://doi.org/10.1038/s41379-021-00922-7
https://doi.org/10.5858/arpa.2016-0527-OA
https://doi.org/10.1200/JCO.2023.41.6_suppl.TPS597
https://doi.org/10.1016/j.ygyno.2019.10.029
https://doi.org/10.1002/cam4.6475
https://doi.org/10.1002/cam4.6475
https://doi.org/10.1002/humu.22951
https://doi.org/10.1002/humu.22951
https://doi.org/10.1038/s41467-022-30568-1
https://doi.org/10.1016/S1470-2045(13)70253-5
https://doi.org/10.1016/S1470-2045(13)70253-5
https://doi.org/10.1186/s12885-017-3440-0
https://doi.org/10.1016/j.ygyno.2018.11.030
https://doi.org/10.1056/NEJMoa1109653
https://doi.org/10.1016/j.ygyno.2017.04.020
https://doi.org/10.1200/JCO.2014.58.3401
https://doi.org/10.1093/annonc/mdz281
https://doi.org/10.1097/01.ogx.0000943180.30391.de
https://doi.org/10.1200/JCO.2023.41.17_suppl.LBA5507
https://doi.org/10.1200/JCO.2023.41.17_suppl.LBA5507
https://doi.org/10.3389/fonc.2024.1357980
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case report: Response to everolimus in a patient with platinum resistant, high grade serous ovarian carcinoma with biallelic TSC2 inactivation
	Introduction
	Case presentation
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


