 GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 11 (332) mosGpn 2022

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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RETROPERITONEAL PERIVASCULAR EPITHELIOID CELL NEOPLASM (PECOMA)
RESPONSE TO MTOR KINASE INHIBITION. A CASE REPORT WITH LITERATURE REVIEW

Fuad Damirov'*, Franka Menge', Peter Hohenberger!.

1Department of Surgery, Division of Surgical Oncology and Thoracic Surgery, University Medical Center Mannheim, Mannheim Medical Faculty,
University of Heidelberg, Mannheim, Germany.

Abstract.

Perivascular epithelioid cell tumors (PEComas) are a very
rare group of neoplasms and were first reported in 1996. These
tumors represent a family of mesenchymal neoplasms, related
through activation of the mammalian target of rapamycin
(mTOR) inhibitor signaling pathway. The objective of this case
report is to demonstrate significant regression of the tumor after
neoadjuvant treatment with an oral mTOR inhibitor, following
surgical removal of the mass to avoid a multiorgan resection.
We present a case of a 27-year-old female with retroperitoneal
PEComa and evaluated the tumor with MRI and integrated
BF-FDG-PET/CT scans at presentation and serially during
treatment with everolimus. After 6 months of treatment with
everolimus the tumor showed a substantial size reduction.
Therefore, a multiorgan resection could be omitted. The patient
has not demonstrated any disease recurrence after nearly 2 years
of follow-up. PEComas are tumors with unpredictable behavior.
Our report indicates that treatment of PEComas with everolimus
may achieve a significant clinical response. As indicated by our
case and past reports, mTOR inhibitors may be one of the best
treatment options for this disease.
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Introduction.

Perivascular epithelioid cell tumors (PEComa) are a rare type
of neoplasms that take origin from mesenchymal tissue. They
were first reported in 1996 [1]. Patients with retroperitoneal
PEComas generally donot present any discomfort, but sometimes
exhibit some non-specific symptoms, such as back pain, and
abdominal pain and may sometimes be accidentally found
[2-4]. PEComa is defined by the World Health Organization
as mesenchymal tumors composed of histologically and
immunohistochemically distinctive perivascular epithelioid
cells. The PEComa family includes the renal and extrarenal types
of angiomyolipoma (AML), the pulmonary and extrapulmonary
types of clear-cell “sugar” tumors (CCST), the pulmonary and
extrapulmonary types of lymphangioleiomyomatosis (LAM),
a clear-cell myomelanocytic tumor of the ligamentum teres/
falciform ligament (CCMMT) and the malignant form as
the PEComa not otherwise specified (PEComa NOS) [5]. A
lymphangioleiomyomatosis and angiomyolipoma are seen at
high frequency in patients with tuberous sclerosis complex
(TSC), a disorder caused by mutation of TSC1 and/or TSC2
genes [6]. These genes encode the proteins hamartin/tuberin that
combines to form a TSC1-TSC2 protein complex. This complex
then regulates the mammalian target of rapamycin (mTOR)
protein, through the mTORCI signaling pathway. This is the
main regulator of cell proliferation and lymphangiogenesis.
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The absence of the TSCI-TSC2 protein complex leads to
uncontrolled activation of mTOR [7]. Pharmacologic inhibitors
of mTOR, such as everolimus and related compounds directly
inhibit T-lymphocyte proliferation. Although there is a limited
number of previous reports of patients with retroperitoneal or
abdominal PEComas described clinical response under mTOR
inhibitors, no effective neoadjuvant therapy for retroperitoneal
PEComas in large series has been reported yet [8-11]. Here we
report a case of retroperitoneal PEComa, who was also treated
with everolimus to achieve a major clinical response following
surgical removal of the tumor to avoid a multiorgan resection by
the young patient. We also review the current literature on the
treatment of retroperitoneal PEComa with this class of compounds.

Case presentation.

An otherwise healthy 27 old female was referred to our hospital
in the context of unclear left flank pain in January of 2016. A CT
and MRI scan showed a well-defined, round, hypodense mass
measuring 9.8 x 4.5 x 3.2 c¢m, originating from the left-sided
retroperitoneum, extending superiorly up to splenic hilum with
contact to splenic vessels, pancreas body and tail, the left colon
flexure and the left kidney with left adrenal gland respectively
(Figure 1A). No lymphadenopathy or distant metastases were
detected in the primary CT and integrated '*F-FDG-PET/CT
scans. A CT-guided biopsy of the tumor indicated PEComa.
Due to the young age of the patient and possible side effects of
everolimus, it was decided to start with the lowest dose of the
medication with 2.5 mg daily PO. Everolimus treatment was
well tolerated, with grade 1 stomatitis, which did not require
any dose modifications during treatment. Although there was an
initial modest decrease in SUV uptake on integrated '*F-FDG-
PET/CT scan (SUVmax 4.9 to 4.2) [12], there was no decrease
in tumor volume four weeks after therapy started. The interval
between integrated '*F-FDG-PET/CT scans were three months.
During continuing treatment, a significant reduction in the size
of the retroperitoneal mass was seen on day 90 on follow-up
scans (Figure 1B) and stable disease on day 180 of therapy.
The patient underwent surgery with resection of the mass with
partial left nephrectomy, left adrenalectomy, and resection of
mesocolon transversum. Histology of the tumor demonstrated the
presence of poorly pleomorphic, spindle-shaped medium-sized
tumor cells in fascicular orientation. Immunohistochemically,
these cells showed staining for smooth muscle actin, desmin,
caldesmon, bcl-2, and estrogen and progesterone receptors.
S100, MARTI1, CD34, CD117 CD99, and Pan-cytokeratin
staining were negative and only a few cells demonstrated
reaction for human melanoma black HMB-45. The Ki-67
associated proliferation index was 1%. Thus, the final diagnosis
was retroperitoneal PEComa/Angiomyolipoma without any
signs of malignancy. At 20 months of follow-up, the patient had

56



Figure 1. Contrast-enhanced abdominal CT and MRI images of the patient before (4) and after (B) 3 months of everolimus 2.5 mg/day treatment.

no evidence of disease. Everolimus was discontinued before
surgery and has not been restarted since then. Our patient is
scheduled for clinical and radiological follow-up evaluation
with contrast-enhanced MRI every 12 months in the first three
years and subsequent two years MRI examinations thereafter.

Discussion.

PEComas are a family of neoplasms that show considerable
diversity in an organ of appearance, histological characteristics,
and clinical presentation as well. A group of PEComas
demonstrates malignant behavior with recurrences after
surgery and the development of metastases. The management
of these tumors remains to be not standardized yet. But if
possible surgical resection seems to be a treatment of choice
for this type of tumor. Furthermore, as activation of the mTOR
signaling pathway is usual in these tumors, mTOR inhibitors
— everolimus and similar compounds have been successfully
applied as medical treatment. We have detected only nine
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reports of treatment of the retroperitoneal PEComas with
mTOR inhibitors with a total amount of 12 cases in the PubMed
database. In the case series mTOR kinase inhibitor was reported
to be effective, especially in the therapy of unresectable tumors
and cases with distant metastases [8]. Because the number of
reported cases is limited (Table 1), there are no solid criteria
for diagnosis and therapy of benign or malignant PEComas.
According to Folp et al. criteria, the tumor in our patient with a
size of >5cm along with further risk factors such as suspicious
infiltrative growth shape was considered before surgery as
»PEComa with uncertain malignant potential“ [5]. Based on
the fact that PEComas share the activation of mTOR signaling
pathway, we treated our patient with everolimus — an mTOR
kinase inhibitor, in the hope to reduce tumor size to avoid a
multiorgan resection in the young patient. We have observed a
significant volume reduction of the tumor during of first three
months and stable disease for further three months after therapy
begin. After resection, our case is considered to be benign.
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Table 1. Review of published retroperitoneal PEComa treated with mTOR inhibitors.

Case Tumor Size in mTOR .
Nr. Sex Age type em inhibitor Dose Duration
1 m 65 PEComa |20 sirolimus 8 me 16 months
daily
Metastatic .o 10 mg IV 2 cycles (8
2. f 58 PEComa 17 temsirolimus weekly  weeks
metastatic . 10 mg 2 cycles (8
3. n/a n/a PEComa n/a everolimus daily weeks)
recurrent
and 10m
4. f 63 metastatic |n/a everolimus dail g 10 months
PEComa/ ¥
AML
5 f 40 PEComa 6 sirolimus 3 me > 16 months
daily
6. f 24 PEComa |25 sirolimus 4 rpg >22 months
daily
metastatic .o 15 mg
7 f 51 PEComa 20 temsirolimus weekly 5 months
metastatic - 3mg
8. n/a |n/a PEComa n/a sirolimus daily 0.25 months
metastatic . 3mg
9. n/a |n/a PEComa n/a sirolimus daily 2 months
PEComa/ . 2 mg
10. f 26 LAM 8 sirolimus daily 12 months
PEComa/ s 2 mg/
11.  f* 37 LAM 18 sirolimus daily 6 months
recurrent
and 10 me/
12 f 42 metastatic |9 everolimus d .Ing 9 months
PEComa/ ary
LAM
PEComa/ . 2.5 mg/
13. |f 27 AML 9.8 everolimus daily 6 months

Response Other drugs
. . Autor,
according combined TSC172 Side effects of therapy | publish
RECIST with mMTOR  mutation
v-1.1 inhibitor year
. . Wagner et
CR none TSC2 mild fatigue
al. [8]

. topotecan, Wagner et
progression |~ omib n/a n/a al. [8]
progression  figitumumab  |n/a n/a 81;6]:1( etal.
CR of Mts
and PR of none wa stomatitis grad I and Gennatas
recurrent acneiform rash grad I et al. [9]
tumor
CR none TSC2 diarrhea, chylous ascites Dickson et

al. [10]
CR none TSC2 chylous ascites zlc[l;socin ot
Nakanishi
progression  |none n/a n/a et al. [15]
n/a none n/a n/a Benson et
al. [16]
. Benson et
progression | none n/a n/a al. [16]
acneiform rash Freitas ot
PR none n/a grad I and al. [17]
hypercholesterolemia ’
acneiform rash Freitas et
PR none n/a grad I and al. [17]
hypercholesterolemia ’
PR none n/a acneiform rash grad I Slh[e;t;]e t
Case
PR none n/a stomatitis grad I fiescpbed
in this
report

AML = angiomyolipoma; f = female; LAM = lymphangioleiomyomatosis; m = male; mTOR= mammalian target of rapamycin; CR= complete response; PR =

partial response; n/a = not available; Mts = metastasis.
*Freitas et al. personal communication.

Table 1 provides a compilation of all published reports of
retroperitoneal PEComa patients treated with mTOR inhibitors,
including our patient. Most patients were female (69%). The
median age was 43.3 years (range 24 - 65). Most patients (53.8%)
had metastatic PEComa. The median tumor size was 14.7 cm
(range 6 — 25 c¢m). The TSC2 mutation could be identified
in three patients. Seven patients received sirolimus with the
median dose of 3.5 mg daily, four received everolimus with the
median dose of 8 mg daily, and two received temsirolimus with
the median dose of 12.5 mg weekly. The median duration of
treatment was 9.1 months. Treatment toxicities under mTOR
inhibition were generally harmless and manageable. Of 13
patients, four (30.7%) presented acneiform rash grad I, two
(15.3%) presented stomatitis grad I, two (15.3%) presented
chylous ascites and one (7.6%) showed mild fatigue. In five
patients no exact data about treatment safety and toxicity could
be extracted from the reported cases. No treatment-related
deaths were reported.
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Given the response characteristics of this tumor group the
RECIST v-1.1 criteria were used to assess the effects of
sirolimus in our patient and is the most used system in oncology
for response analysis. RECIST v-1.1 criteria describes standard
approach to solid tumor measurement and definitions for
objective assessment of change in tumor size [13]. Overall,
three (23%) Patients had a complete response, four (30%) had
a partial response, and four (30%) showed progressive disease
by the RECIST v-1.1 criteria. One patient had a complete
response of metastasis and a partial response of recurrent tumor
but showed a new recurrent tumor located retroperitoneally
10 months after the therapy begin and was treated surgically.
In one case described by Benson et al. no data regarding the
therapy response of PEComa tumor under sirolimus could be
retracted from the reported data.

Altogether these reports support the use of mTOR inhibitors
in the treatment of retroperitoneal PEComa. The treatment is
in most cases without any serious side effects and if necessary,
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the dosage can be easily managed by orally administered drugs
such as sirolimus and everolimus. Sirolimus, everolimus, and
temsirolimus are similar compounds, however, two of two
patients (100%) treated with temsirolimus, one of four patients
(25%) treated with everolimus, and one of seven patients
(14.2%) treated with sirolimus showed tumor progress. Which
treatment options should be contemplated if PEComa shows
size progression under mTOR inhibitions remains to be not
clear. During the follow-up of 20 months our patient had no
evidence of disease relapse on MRI scans. In the case of tumor
relapse, we would perform repeat operation to achieve margin
negative resection.

Despite the extreme rarity of these types of tumors further
research is required to manage the optional dose and duration of
therapy and to document long-term benefits.

Consent.

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A
copy of the written consent is available for review by the first
author of this article.
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